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FREFACE

Herein is presented a progress suamary of.ﬁhe reseérch activity on
the John C, Lodge Surveillance Project as ﬁell as the research to be
continued into fiscal year 1964. In addition, a discussion of the interest
generated by the Projec£ among industry and research organizations and
agencies throughoﬁt the country.

As a supplement to this report, the preliminary results of the Ramp

Closure Bvaluation Study have been included,




JOHN C. LODGE FRERIAY SURVEILLANOE PRCJECT

RESEARCH ACTIVITY PROGRESS REPCRT

The Research Activity on this Project has been directed toward four
ceveral areas. By necessity these areas have been subdivided into detailed
studies in the interest of providing an efficlent means of organizing and
coordinating this activity. Eacﬁ individualVStudy is directed relative to
its parent area and also is directly related to tﬁe overall objective of
this Project. The objective of this research activity is to evaluate the
effectiveness of the Television Surveillance System and the Traffic Control
System in improving the operation efficiency of freeway operation. In this
regard, research is being directed toward the study of freeway traffic flow
characteristies for the determination of inter-relatienships of traffic flow,
now concepts in traffic flow characteristics, driver behavior investigation,

goometric design studies and thelr effect on freeway operation efficiency.
The Areas of Research

I. The Evaluation of Television System
IL., The Evaluation of the Traffic Control System
III. The Dvaluation and Appiication of Automatic Sensing and
Computer Egulpment
(1) for traffic data collection for research
(2) for freeway traffic control.
IV, ‘The Study of Freeway‘Traff;c Charactefistics, Driver Behavior
and Geometric Design features aﬁd their effects wpon fresway -
operation and as they are affgcted by the Television Surveillance

and Traffic Control System.



of Active Studies:

Complet”

Reperis:

Pyblished reports have been issued thus far

Studies

10

"Shoulder Usage on an Urban FVreeway”

"Lane Changes on an Urban Freeway"

#Tthe Effect of Incidents on an Urban Frecway!

"Television Egulpment for Traffic Surveillance”

"Dovelopment and Preliminary Lvaluation of the

John C. Lodge Survelllance Project”

Underway:

“Dyaluation of Television System!

=S

Co

The initial evaluation of the television system has
been completed. This evaluation covered camera
characteristics, monitbrs, camera accessories,
transmission facilities and equipment. This evaluation

was presented in the report "Television Equipment for

Traffic Surveillance".. December, 1962,

Location of carmera evaluation has been glven separate
treatment. By use of g movie camera, various locations
of cameras have been simulated. This study investigates
the location éf cameras to determine 1f fewer cameras can
be utilized from these other locations (e.g. - side of
freeway) and still provide ﬁﬁe necegsary T.V. coverage.
This study is o be carried over into Fiscal 196k,
Evaluation of Monitor Output.to determine:

(1) Scope and limitationscéf information




(2) hccuracy of In“ormation

(2) Observer abilities and limitations

Data collectlon has been completed. Statistical analysis

is underway. This worl will be carried over into Fiscal

1964,

Measure of Benefits Derived from Television

Under this category, planning has been completed to conduct

the study of:

(1) "Time Saved in Detection, Evaluation and Dissemination
of Information on Incldents". This study will be

completed in Fiscal 1964,

2. Evalustion of Traffic Control System - Lane Signals, Speed Signs,

and Ramn Controls.

=

Preliminary Evaluation of Lane Control Signals has been
completed. Results were presented in the report "Davelopment
and Preliminéry Evaluation of the John C. Lodge Surveillance
Project." |
Preliminary Evalvation of the Ramp Control Signals is.under»
way. Results are presented elsewhere in the report.
Evaluation of Supervisory Control Equipment. This study
covers the control panel and conflrmation panel, and
circuitry and method of confirmation. Individualizing

spead control and addifion of two spans of 1ané signais
require redesign of this equipment. This work is in the .
initial stages and will be carried over into Fiscal 1964,
Development and Evaluation of the Types of Lane Signals

and Speed Siens. This study is a performance evaluation




as to punch, maintenance, power requirements, etc., of

the three types of lane signals; incandeécent, fluorescent,
and neon,'based_on‘project experience. This also includes
a diséussion of the development of a new_"mgg;ixﬁjtype lane
signal. This hew ﬁype will be used for the adﬁipibhal signals
that ‘have been ﬁufchased. This report has been:completed and
is awalting review for publication.
3, Bvaluation of Automatic Sensing and Computer Equipment

‘a}j In this general area of research the evaluation of various
‘detecﬁors and specifically the sonic detector utilized on -

. this project'is underﬁay; Data has been collected for the
compafison of radar and sonic detectors. Analysis must be
carried on. BEvaluation of the sonic detector from project
experiencé is part of this study.

b. GComputer and Data Processing Equipment.
" Due to the mass data collection capability of this sensing
instrumentation on.thé preoject, an appraisal study is being
 conducted‘t6 determine:the equipmént necessary to properly
and édequateiy aécommodate their potential. Initiai investi- |
gations.héve béen-madé fqr'this aﬁpraisal and reflected in

‘the budget foriFiscal 1964, In this regard, much cooperation
his been foftﬁéoming from industryrand other researéh organi=

' zations in'assistiﬁg in the &etermination.3

L, Traffic Operational Research |
This a?baéis directed to research in traffic characteristics, to
provide base data for e;aluation of the Television System and the

Control System as well as for increasing the store of knowledge



and information in Freeway Traffic Flow.
a. Travel Time Studies
(1) Report on "Measuring Travel Time from T.V. Surveillance",
is underway. Analysis is complete. Final report wriﬁing
remains.
(2) A Comprebensive Travel Time Comparison for the various

conditions of weather, time of day, volumes, speed,

density, ete., is underway. Computer programs have
been completed. Comparisons and analysis will begin

in the near futufe.

b, Freeway Volume Study
(1)  To provide base volume data for use in evaluation of

"oefore" and "after" comparisons related to the Control

Sirsten, anlextensive data collection program has been
completed. A report on this data 1s being writtén for
comparisons under the Control System. Volume data is
being collected continuously and procéssed from Fishef-
" Porter punéh tape to I.B.M, cards. The volume data is

collected by.lane, for 24 hours bach day.

(2) Complete Rump Volume has been collected and is being , K
compiled for a separate report. "

(3) Lane Distribution data is being compiled for a separate
report. | |

(4) Classification of Freeway and Ramp Volumes is a part of
this study.‘ Data collection has been completed fof this

PUrpose o



Studies

Co

ds

€

de

Line Change Stu&y

Pinal report on the "before" period has been published.

"After! perlod data collection is underway.

Effect of Incidents on Freeway Traffic

Pinal report published on this study.

Shoulder Usage

Tinal report published for "before" meriod., Preparations

for "after" period underway.

Additional studies, active but held in abeyance, in lieu

of priority studies.

(1) Characteristics‘of Stoppage Wave
Partial data collection‘has been completed. Addiliounal
data coilection is re@uired and is scheduled for Fiscal
196k,

(2) Prediction of Stoppage
Some data coilecﬁionrhas been completedB however, wmuch
more is required and will be scheduled for Fiscal 1964,

(3) Constricted Flow Study

More data collection required.

to be Completed by June 30, 1963
Freeway Volume Study - Basie Data Report
Develomment and Performance of Lane:-Signals

Preliminary Evaluation of Traffic Control System

Lane Signals

b, BRamp Controls

Heasuring Travel Time from T. V. Surveillance



Research Program - Fiscal 1964

The research progfam for Fiscal 1984 is presented here. This research
crogran consists -of primarily the completion or extension of research activity
mresently underway. However, it will also include research studies which will
be initliated for the first time. This program 1s based upon the existing staff
asaismed to the project for resesrch activity. The résearch is presented here
in order of priority.

1o FEvaluation Of.'- the Traffic Control System

A complete evaluation of the Control System will be conducted as a

firat item of business for Fiscal 1964. This includes:

(a) Tane Signal Control ~ this will cover the two additional spans
of lane signals of the matrix type. The preliminary evaluation
will be supplemented with the total data for this study.

{b) Speed Signals - individualizing speed control signals will
immeasurably increase the ability and flexibility for speeé
control of freeway traffic. Evaluation of these speed controls
ié a significant part of the total system evaluation. This will
be directed towards determination of the best "speed" messages
to produce the most efficient speed control.

(¢) Ramp Control Evaluation - the ﬂfeliminary evaluation will be
supplemented and the complete evaluation carried on.

2. Development of Operational Procedures for Traffic Control System -

The objective of this study is to develop oriterga for the most

beneficial and efficient operational procedures for operating the

Control System. This will be directed toward the-deﬁermination of

critical traffic parameters of speed, volume and density and will
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be related to the prediction of stoppage study. Much has already

been done in developing interim procedures aﬁd during the next fiscal
year standard operational procedures to make maximum use of the Control
System for increased freeway operational efficlency will be completed.

Freeway Volume Characteristics - A report presenting the-basic freeway
volumes will be comﬁleted‘by June 30, 1963. To supplement this report,
additlonal reports covering Lane Distribution, Ramp Volumes, and
Cl&ssiﬁication of Freeway Traffic, respectively, will be prepafed
during the years,

Erediction of Stoppages - This study is to be reactivated in Fiscal
1964, The purpose of this study is the determination of parameters
for critical level of traffic characteristic speeds, voiumes and
occupancy to anticipate congestion. This will then dictate the
corrective measures to prevent such congestion.

* Travel Time Sﬁudy = The comprehensive analysis and comparison of
Travel Time as related to other traffic characteristics, as well as
weather condition, location, design, etc. The rate of progress of
this analysis will depend upon compuber operations. Programs for
this work have Been completed. This is scheduled for completion
duriﬁg the next fiscal year.

T.V. Coservers Abilities and Limitatlions - This study was initiated
early in 1962, It has been held in abeyance because of the lack of

" a qualified statistician working with the project. This type of
versomnel 1s now available., It is now possible to continue this
researchs,

Project Equipment E#aluatioﬁ - ?his evaluation is a continuing effort

in order to compile complete information on all instrumentation and




eripnent utilized on this project. This includes the T.¥. System,

Traffic Contral System and the Data Colleétiqn Equipments As this

is a continuing effort, it will be undertaken for the duration of

the project. |

8¢ Other Research Planned for Fiscal 1964 = Contingent upon completion

of scheduled work or perhaps additional personnel.

a. Constricted Flow Study - This is the study of traffic flow under
cmmhidﬁmamwnomahméormmeiﬁkﬂmmmiﬂmfmepmpmg
of evaluating the lane closure procedures and the lane control
systen.

b Comparison of Density and Occupancy Concepts and Inter-relationships.
The density concept of vehicles_per mile will be compared with
occupancy concept of per cent of octcupancy of the roadway.

c. Scope and Limitation of Information from T.V. = Some work has been
underway on this study. <This is directed toward the determinatioh .
and character of information avqilable from T.V. Surveillance. This
aléo will reveal the camera coverage and location of blind spots in

the study section.
Research By Other Agencies and Organizations

Since the inception of this project, considerable interest has been generated
among, other agenciess City, State, NMational and International,‘as well as indepen
dent research organizations. In addition, numerous industrial concerns have become
very interested in the instrumentation developmént area as well as research related
to thelr activities. |

Many research organizations, upon hearing of the 1ab6ratory for research

orovided by the instrumentation and project facilities, have requested pérmission

-



to perform research, independently or in coopervation with the Project, or have
requested use of specific tfaffic data for specific analysis.

Discussion of some of this activity will be briefly presented hefe:

‘13 Bureau of Public Roads m.although the Bureau is participating actively
on the Project reéearch, other personnel engaged in research requested
traffic data of a specific nature. Mr. Roblee Winfrey of the Bureau
reauested traffic data éonsisting of seven days of 24 hour traffic data

on speeds, total volumes, truck volumes, occupancy by lane, and for the

total freeway. The purpose of £his research is to determine the re-

lation of the speeds coﬁmercial vehicles to the total freeway traffic

in an-effort to reveal the effect of commercial.vehiéles in the traffic

stream. This data bas been provided and the analysis is underway.

o Institute For Research - Singer Foundation, State College, Pennsylvania -

‘a. The Institute for Reseavch is condueting a project sponsored by the
National Institﬁte of Health in "Driver Decision Making® and the
attenvating circumsténceé in the traffic stream resullting in errors
in decision making and perhaps acclidents.
They visited the Project, and in their resulting enthusiasm, requeéted
permission to perform this research on our Project, and a mutual study
design was developed for them to take time spaced movies to study the .
decision making.of drivers wﬁen lane closures were initlated. Their
analysls 1s continuing. |

E. Thelr realization ofAthe Froject facilities as a unique research
laboratory prompted thelr requesting ﬁermission to perform a
second research pfoject funded by the Nationalbinstitute of Health,
for the pufpose of video recording events and cifcumstanceé leading

up to accidents on the freeway study section. This project requires

-~ 10 -~



the application of the latest equipment in video recording and will
require the expenditure of a good sum of money for providing this
instrumentation. 'They plan to build a library of films of accidents #
for use by any interested organiz;at:i.onD national and internationally.
This project is being submitted for approval by the Institute of
Health in the near future.
Yeneral Motors Technicai Center « The Trahsportation Research Staflf at
General Motors requested permission to obtain traffic data from the
project consisting of vehicle volu&es, bus volumes, and passenger volumes
as part of a study in the passenger volume characteristics relative to
vehicular flow. The entire data for this study was obtained from the
instrumentation at the Project except passenger volumes. They obtained
information on spaciné and speed of buses relative to the total stfeam°
They are performing the analysis on this study now.
Aerial FPhoto Study of Traffic Control System n.A special study directed

at the evaluation of the lane signal controls is being conducted with

cooperation of Dr. T. W, Forbes of Michigan State University. The use

of the aerial photo technique for study of freeway traffic flow during
lane closures will be utilized. It is also anticipated that aerial photo
studies will be made of surrounding sﬁrface streets durlng ramp closures.
Institute of Tfaffic and Tfansportation, Teﬁas L. & M, College, Texas =

Under Professor Jack Keese, the Institute at Texas A. & M. conducted a

study of the effects of f{reeway accidents. For this study, personnel
were brought in from the college. The technique used to record the iﬁ-
cidents and accidents utilized a 16 mm movie camera photographing from

the TeV. monitor. The analysis for this study is continuing. Professor

- 11 -



Keese has indiecated that he would be interested in sending more staff
to the Project for additional research in many areas.

Cornell Aeronautical Laboratory - The Hiphway Research Board through
the ¥ational Highway Cooperative Researcﬁ Pool has awarded a grant to
this organization to conduct a_@roject on Jurveillance Methods and
Ways and Means of Communicating with Drivers. The objective of this

project 1s to develop, practice, and evaluate various methods of

survelllance and means of communicating with drivers. The staff on
this rroject have embarked on inspection of active projects in the
field of surveillance. They have visited the T.V. Project and are i

preatly interested in becoming acquainted with the tremendous research

potential this laboratory of instrumentation affords. It would be

mubually beneficlal to have this organization make use of the Project

~facilities and discussions were carried on in this regard. Cornell

Laboratory personnel will meet again with Project staff to déterﬁine

how cooperative research can be performed to assist in their project

as well as the total objective éf the project researcﬁe

Interested Industry in Project Instrumentation Development - The potential
of collecting mass traffic data available in this pfoject necessitates

the inﬁestigation into data logging and processing.equipment for this
purpose. Many companies have expressed a great deal of interest in
assisting_the Project in this regard. I.B.M. and Lear Seigler of

Grand Rapids, who are eminently qualified in this area of methodology

in research and data processing and logging have indicated a willingﬁess‘
to assist in many ways. The redesign of the Control System Console is re-
quired with the individualizing of speed sign contfol and new épans of

lane signals, and the addition of speed, vclume, and occupancy meters



providing traffic data from presence delectors for combrol.
Lear Siegler Company have been engaged in the development of instrument
consoles for aireraft and spacecraft. Thelr experience and competence

in this type of development will be available to the Project.

The foregolng discussion is a testimonial of the research potential this

JProject possesses.  The national and dnternational attraction manifested by

the interest of research crganizations and agencies as well as industry in the
field of electronic ingtrumentation has surpassed any initially conceived
estimate. The'laboratory‘for ressarch is pregent; the résearch opporfunities
and neeads exisf; the generosily and cooperation of industry and research
organization is availables fhe conbribution toe freeway traffic research and
control can be unlimited,

Project Equipment Requirements for Fiscal 1964

The research program outline for Fiscal 1964 will necessitate supplemental
instrumentation and equipment. This 1s required for the performance -of the
research as well as implementing the Control System to bring it up to ultimate
operational status. The maximum benefit from the Centrol System will then be
possible.,

Project eqﬁipment requirements and cost estimates are presented here and
also the operational cost estimate for a one year period.

1. Presence Detector Equipment - A prime responsibility of this Project
must be.to optimize the use of the Traffic Control System to provide
the maximum improvement to freeway traffic. It is imperative that
the control operator have immediately at hand traffic information
which will definitely and compleﬁely characterize the traffic flow
'under control. Then, and only then, can the Control System be utilized

to its fullest potential.

- 13 -



the study section and would continually transmit traffic data to the

To provide baslc traffic information teo the control operator in order
to obtain maximum use of the Control System, a network of presence
detectors must be obtained. This network of presence detectors will
nrovide the operator with traffic information at wany locations on
the freeway. This system will present to the operator, in an instru-
mentated panel, the levels of volume, speed, and occupancy to enable
the operator to obtain more accurate, realistic operation and to make
maximum use of the Control System to lmprove traffic flow, These

presence detectors of the sonic type would be located equidistant along

display panel for scrutiny by the operator at all times. Thus, corrective
action by the operator could be rendered in a more intelligent manner.
This would permit particularly increaséd efficient use of the speed
control. The lack of this equipment has severaly limited the ability

of the Control System to provide assistance to the freeway traffic,

This equipment, including detectors, transmission lines, installation,
controls and display panel is estimated to cost afound $50,0004004

Data Logging and Processing Equipment - To perform the planned research
for the coming year and to make full use of the opportunity to obtain
unlimited traffic data, efforts must.be extended fo obtain data processing
equipment. This equipment is required to process the raw traffic inform-
ation to computer operation for analysis. This has been a very critical
area on this project and has significantly limited the research prograns
The ability to process mass traffic data will enhance this research
program immeasurably as computer operation of méss data provides unlimited

analyéis, This equipment includes a data logger, punching directly to
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IBM cards, or punched tape for computer use. The cost of this &QUip=
ment cannot be estimated readlly. The latest information would place
this around $40,000.00,

Eguipment Cost Estimate -

a. Presence Detector‘Equipment and Display Panel eoceesese50,000,00
be. Data Logging and Processing Equipment csesuonvaasensws e, 000,00

c. Estimated Cost of One Year's Operation:

MBT . Cable $21,000,00
Control Center Rent ?50«00‘
- R R, Rights 150.00
¥MBT ~ Telephone ' 500,00
Electricity : 7,000,00
Vidicon Tubes o 4,000,00
Ga E. Maintenance 3,.750,00
Control Equip. Maint., 6,200,00
e Re Insurance | 120,00
Equipment Upkeep 1,000.00
Control Signal Maint, 6,000,00

Operator Salary 12,000,00

$62,470,00

d., REesearch ActiVity nccon.e..-ecooons.onwnseooneoneoaaoué‘{gl}’?@ﬁjoa.oo

T0£a19.5000900000.00"GQBQOCCOOQOOGIIOODDOQPG $200g000.00
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Ramp Closure Evaluation Study

The study was planned to determine the effect on freeway traffic that
closing of entrance ranps would provide., Nine ramp closufe‘signs were ine
stalled in the three mile study area in Japuvary 1963, Four of these are at
locations in the oulbound, or northbound, direction and five are in the
intound direction. These are located at points where it is desirable at

2ol

tiros to restrich normal traffic from entering at a particular romp, The
use of these signs would novmally be limited to peak directions of traffie,

evcent at suveh times as a vehicle is stalled at the fool of a ramp o on a

ramp, an accldent or congestion with stoppages at the bottom of a ramp such

that traffic could not enter. The ramp signs were operated on this basis
for approximately a month prior to our study week,

During the study weel of March U, 1963, ramps were studied to determine

the dispersal of traffic desiring to enter at a certain point, along with
attempled use of the ramp closures to eliminate or reduce lane stoppapes
throughout the study area and maintain a. smooth maximum flow of freeway traffic.
Hamns were closed one at a time and also in various combinations to atiemptl to_
secure the rreatest effect for free movement on the freeway., Prior to the study,

directional signs were placed throughout the area which direct motorists to the

next entrance point when a particular entrance ramp is closed. For approximately
two-thirds of the study area an adjacent service drive provided ready wmovement
to the.next available entrance.pointo In the'areas outside the service drive,
motorists were directed to the first available through street to carry tﬁem to
the next entrance point in the area.

For a three weel period prior to the study5week, volumeslwere recordad on

the freeway along with volumes on surface streets at 48 locations guch that a

- ib -



pattern of traffic wovements in the area prior to any ramp closures could be
obtained and used for comparisons

During these three.weeks, lane stoppages were also recorded for the peak
direchtions from 7:00 te 9:00 AM and from 3:00 to 6:00 PM. No lane stoppages
wore recorded when caused by a stalled vehicle or unusual incident that set up
8 series of stoppagess Stoppages were recorded only due to traffic volume
congestion. During the study week these were also recorded along with average
flov speeds and per cent of ocoupancy at the Chicapo and Calvert detectors.
Speeds were also téken in areas'directlyrrelated to ramp closures using'a snaed
trap. Lane changes were recorded in four camera views in each direction covering
~ the areas mosf critical in their relationship fo the ramps being closed. ‘Travéi
times of vehicles through the 13 camera area were also taken during each of the
study pericds of the study week.

. The first day of the study week was devoted to familiarizing the numerous
new men with performing thelr variqus duties towards gathering data for the study.
For this reason, we are nof including this first day's data as part of the week's
study. Whenever a ramp closure was made, a police officer was standing by to
insure complete compliance to the closure, so that the full effect §f a poéitive
closure at these varioﬁs points and also the surface street distribution of this
diverted traffic could be studied.

Tt was found during the weeks' study that the ¢losing of ramps at critical
traffic periods materially benefitted freeway traffic movement. During the oute
_béund period from 3:00 to 6:00 FPM, the congestion period was shortened up to one
hour, and during the morning inbound period from 7:00 to 9:00 the congestion . .
period was shortened approximately one~half hour when compared to previous normal
oparation with no ramps being closed during these peak periods.

A review of Table I relates freeway volume comparisons during the study week

to the previous three week average. #As the table shows, during the three hour

-17 -



outbound period, traffic was increased on the freeway by 3.5 165 per cent-for.
the four days observed, During the two hour imbound périod in the morning,
tralfic increases-in volumes ranged from /.75 per cent to 13 and 13.7 per cent,
These volunes were accomplished by greatly reducing lane stoppages throughout
the study area and thereby better able to maintain higher uﬁiform speeds, re-
sulting in a greater nﬁmber of vehicles moving through the area in the same
length of time., |

Table IT relates individﬁal lane stoppages with the previous three weeks

compared to the Study'week for each direotioﬁ of peak traffic. Here again, we
find a great improvement using this gauge to determine thé effectiveness of
ciosing ramps at critical locations. During the Qutbouhd periods the average
reduction in lane stoppages ranged from 81 to 92.5 per cent less lane stoppages
for the study week than for an average day without using ramp signals. Considering
- only the reriods when alramp‘was clogsed, as agéinst the same periods previously,
the lane stoppages are down even further from 65 to 92,5 per cent reduction. For
the inbound perlod from approximately 7:00 to 9:00 AM the stoppages were reduced
by, 22 to S pér cent and again considering the ramp closure periods only, the:
percentage is increased to 26 to 65 per cent reduction in lane stoppages.

The travel time data taken from fhe.television monitors throughout the area
during the stud? further beé; out the effect of being able to chaﬁge ingress
points within the study section. Normal average travel times through the are#
during peak periods usually average 20 to 28 miles per hour_as opposed to the
study week veriod averaging essentially between 36 and 40 miles per ﬁour with
some Tull closufe'periods averaging very c1ose to 40 miles per hour throughout
the whole study area. _

The typlcal condition at the John C. Lodge and Edsel Ford interchange during

the afternoon peak period has stoppages and restrictions at the north end of the

- 18 -



\ interchange almost continuously throughout the late afternoon peak period. By
changing ingress points, it was possible to eliminate this congestion at the
north end of the interchange completely for extended-periodsa

Not only is it possible to maintain free, smooth movement through the area
during peak normal conditions, but during an unusual condition such as a stalled
vehicle occﬁrring during the peak period, the ability to restrict entering traffic
during these times is extremely beneficial. In one afternoon peak period a wvehicle
stalled all three lahes of traffic, which quickly filled in almost two miles.
Traffic in three lanes, and four laneé in part éf the area, came to a compleis
standstill._ By the use of two ramp closures after the stalled vehicle was re-

" moved to the éhquldef, all of the accumulated traffic was cleared out and moving
in 22 winutes. Normally, an iﬁcident such as this occurring shortly after 5:00 PM
would continue congestion aﬁd very slnw.moving traffié ﬁntil approxiﬁately 6:30 at
night, when volumes would drop to the point where it could clear itself out.

The approximate percentages of_ﬁivefted‘entrance,ramp traffic of the wvolumes
moving on the freeway ranged from 9 per cent on Tuesday to 17 per cent on Friday
for the three hour outbound periods. In the main, these percentages of diverted
traffic merely had to procee& to the next available entrance ramp to continue in
the desired direction and get on the John C. Lodge freeway. In the morning period
from 7:00 to 9:00 AM, the various closures diverted from 5 to 8.8 per cent of the
through volume on the freeway during this timé. In other words, by shifting the
entrance point for relatively few vehicles, it was possible to impirove the movement
thrqughout the whole study area, and these diversions, for the most part, did not
stagnate surface street movements. -Most times the surface street volumes would
move steadily through ﬁhe area between signal changes. Much of the surface street
data concerning volumes at the mény locations will require further analysis not

complete at this time, as well as some correlation of data to certain happenings
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during the study week to attempt to find a relationship between some of the
other variables concerned with this study.

This preliminary review of the weeks' study deglnitely shows a gfeat gain
is possible by the use of the ramp elosure system, provided‘that it is used wisely
an@‘prﬁdently as conditions warrant, and further provided driver adherence to the -
sign indications remains at a high level.

This study already shows the need for a reassessment of the existing signal
system such that 1t will be capable of adapting to heavy surges of traffic on
short notice. In addition, a few areas will require an automatic direction
marker change such that when a ceftain ramp, or ramps, are closed, traffic is
aufomatically_directed to the next avallable entrance.

Fﬁrther analysis and additional study will also show what ramp closings or
combinations, at what times, provide the greatest area benefit. This, coupled

with freer movewent on the surface areas can maximizge the‘freeway travel to a
point where jam ups could be a thing of the past.

Some exit ramp signals could also.be very beneficial at critical times sugh
25 has happened when a gasoline tahker overturned and blocked the freeway for
an extendéd period.

This study has also pointed out three design weaknesses in the éreaa One
involves a 1.9 per cent upgrade of gpproximately 1500 feet that‘regularly
initiates stoppages due to drivers unconsciously'reducing speeds up to 8 miles
per hpuro

The curve areas in the viecinity of Hamilton also cause stoppages due to speed
reductions in this area,

A third condition produces a severe throttling effecﬁ on inbound flow at the
Davison interchénge where westboﬁnd Davison traffic merges on the left'in a short

distance with inbound John C. Lodge ftraffic,’




RAMP CLOSURE STUDY

Table I

Freeway Volume Comparisons

3-Hour Qutbound Volumes
3:00-6:00 p.m,

Z2-Hour Inbound Volumes
7:00-9:00 a.m,

Previous [Study % Previbus Study- %
3-week Week |Increase 3-week Week [Increase
Average |3-5-63 Average|3-5-63
Tuesday 16490 17320 5% 10998 11521 4,75%
Wednesday 15378 | 15954| 4% 10807 | 11456 | 6%
Thursday 16248 | 17067| 5% 9998 | 11365| 13.7%
Friday 16575 171585 3.5% 10845 6.5%
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RAMP CLOBURE STUDY

Table 1X

Freeway Lane Stoppage Comparisons

Outbound ‘ Inbound
-Lane Stoppages % ‘ Lane Stoppages %
3:00-6:00 p.m. Difference 7:00-9:00 a,m, Difference
Previous |Study |3~hour Ramp |  Previous|Study {2-hour Ramp
3-week Week Study|Closure 3-week Week Study| Closureg
Average |3~5~63 |Period| Periods Average| 3-5-63|Period| Periods
e Only | - Only
Down Down | ' Down Down :
Tuesday 67 . 337 51% 4 65% 43,5 34 22% 36% ;
Down Down Down Down
Wednesday 114 26 77% 82% 67 31 54% 65%
Down Down Down Down
Thursday 90 9 90% 90% 58 28 52% 549% 3
. Down Down Down Down
Friday 94 7 92, 5% 92, 5% 40,5 30 26% 26%




