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H~EF.ACE 

Herein is presented a progress smrroary of the research activity on 

the John C, Lodge Surveillance Project as ~1ell as the research to be 

continued into :fiscal year l964. In addition, a discussion of the interest 

generated by the Project among industry and research. organizations and 

agencies throughout the country. 

As a supplement to this report, the pr0liminary results of the Ramp 

Closure Evaluation Study have been included. 
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JOHN C. LODGE FREE fi\Y STJWEILL~."'CE PROJECT 

RESEI\RCH ACTNITY PROGRESS REPORT 

The Hesearch Activity on this Project has been directed toward four 

t;•?neral areas. By necessity thes\3 arc~as have been subdivided into detailed 

ssudies in the interest of providing an efficient means of organizing and 

c·Jordinating this activity. Each individual study is directed relative to 

its parent area and also is directly related to the overall objective of 

his ·rroject. The objective of this research activity is to evaluate the 

e::'fP.ctiveness of the Television Surveillance System and the Traffic Control 

System in improving the operation efficiency of f:ree~<ay operation. In this 

rregctrd, research is being directed tm·rard 'the study of free•ray traffic flo'N' 

c:,arctcteristics for the determination of inter-relationships of traffic flow, 

nee·: concepts in traffic f;Low characteristics, driver behavior investigation, 

C:''6metric design studies and their effect on freeway operation effj_ciency. 

The Areas of Research 

I. The Evaluation of Television System 

II. The Evaluation of the Traffj.c Control System 

III. The Evaluation and Application of Automatic Sensing and 

Computer Equipment 

(1) for traffic data collection for researcl), 

(2) for freeHa~r traffic control. 

rJ, The Study of Free;ray Traffic Characteristics, Driver Behavior 

and Geometric Design features and their effects upon freeway 

operation and as they are affected by the Television Surveillance 

and Traffic Control System, 
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.;;-t_~_tus of Acti.vo Studies: 

Complc's 

Published rcpm·ts have IJccn issued thus far 

1, 11Shoulder U.sae;e on an Ur:·ban :~~reeway11 

nLane Changes on an UrlJD.n F'reovray11 

J. 11The Effect of Inciderrt~J on an Urban Free·way11 

"Television Equipn1ent for Traffic Surveillance 11 

"Development and Preliminary Evaluation of the 

John C. Lode;e Surveillance Project 11 

Studies enderHay: 

1. "Evaluation of Television System" 

a. The initial evaluation of tho television system has 

been completed. This evaluation covered camera 

characteristics, mo.nitors, camera accessories, 

transmission facilities and equipment. This evalua.tion 

was presented in thcce report "Television Equipment for 

.Traffic Surveillance"; December, 1962. 

b. Location of cat'\era evaluation has been given separate 

treatment. By use of a movie camera, va.rious locations 

of cameras have been simulated. This study investigates 

the location of ca.m<Jras to determine if fewer cameras can 

be utj_lized from these other locations (e.g. - side of 

freeway) and stiJJ. ;1rovide the necessary T.V. coverage. 

This study is to be carried over into Fiscal 1964, 

o, Evaluation of Eonitor Output to determine: 

(1) Scope and limitationscof information 
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( 2) Accurac:r of I1: ""ormo. tion 

(:;) Obsorver abilities and limitations 

Data collection has been completed, Statistical analysis 

is underway. This work \olill be carried over into Fiscal 

1964. 

d. Heasure of Benefits Derived from Television 

Under this cat13gory, planning has be8n compl8ted to conduct 

the study of: 

( 1) "Time Saved in D8tection, Evaluation and Dissemination 
' 

of Information on Incidents 11 • This study will be 

comple<E8d in Fiscal 1964, 

2, Evaluation of Traffic Control System - Lane Signals, Sp8ed Signs, 

and Ramp Controls, 

a. Preliminary Evaluation of Lane Control Signals has been 

completed, Results were presented in the report "Development 

and Preliminary Evaluation of the John C. Lodge Surveillance 

Project." 

b, Preliminary Evaluation of th8 Ramp Control Signals is under-

way. Results are presented elsewhere in the report, 

c. iWaluation of .Supervisory Control Equipment, This study 

covers the control panel and confirmation panel, and 

6rcuitry and method of confirmation, Individualizing 

speed control and addition of hro spans of lane signals 

require redesign of this equipment, This work is in the 

initial stages and will be carried over into Fiscal 1964. 

d, Development and Evaluation of the Types of Lane Signals 

and Speed Signs. This study is a performance evaluation 
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as to punch, maintenance, power requirements, etc., of 

the three types of lane signals; incandescent, fluorescent, 

and neon, based on project experience. This also includes 
,._/. 

a discussion of the development of a new "matrix" type lane 

sj.gnal. This hew type will be used for the additional signals 

that have been purchased, This report has been completed and 

is ay<ai ting revie1-r for publication, 

2• Evaluation of Automat:i,c Sensing and Computer Equipment 

a. In this general area of research the ~valuation of various 

detectors and specifically the sonic detector utilized on 

this project is underway. Data has been collected for the 

comparison of radar and sonic detectors. Analysis must be 

carried on. Eva1uation.of the sonic detector from project 

experience is part of this study, 

b. Computer and Data Processing Equipment. 

Due to the mass data collection capability of this sensing 

instrumentation on the project, an appraisal study is being 

conducted to determine the equipment necessary to. properly 

and adequately accommodate their potential. Initial investi-

gations have been made for this appraisal and reflected in 

the budget for Fiscal 1964, In this rega;rd, much cooperation 

has been forthcoming from industry and other research organi-

zations in assisting in the determination. · 

4, Traffic Operational Research 

This al'ea.'<is directed to research in traffic characteristics, to 

provide base data for evaluaM.on of the Television System· and the 

Control System as well as for increasing the store of knowledge 
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and i.nformation in l~reeHay Traffic Flow. 

a, Travel Time Studies 

( 1) Report on "Measurinr; Travel Time from T.V. Surveillance", 

is underway. Analysis is complete. Final report writing 

ren1ains. 

(2) A Comprehensive Travel Time Comparison for the various 

conditions of weather, time of day, volumes, ~peed, 

density, etc., is underway. Computer programs have 

been completed, Comparisons and analysis will begin 

in the near future. 

b, Freeway Volume Study 

(1) To provide base volume data .for use in evaluation of 

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

Sy~tem, an extensive data collection program has been 

completed. A report on this data is being written for 

comparisons under the Control System,· Volume data is 

being collected continuously and processed .from Fisher-

Porter punch tape to I,B,M, cards. The volume data is 

collected by lane, for 24 hours each day. 
\i 

(2) Complete Rump Volume has been collected and is being I 

! 

compiled for a separate report, 

(J) 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 for this 

purpose. 
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c. Lane Chanr,e Study 

1"inal report on tho "before" period has been published, 

"After" period dat., collection is underway. 

d, Effect of Inciclentc; on 1<'reevmy Traffic 

Final report publi,hed on this study. 

e. Shoulder Usar,e 

T"inal report pub].if3hed for ffbefore 11 pt'rciod11 Preparations 

for "after" period underway • 

.f, Additional studies, active but held in abeyance, in lieu 

of priority studies. 

(1) Characteristics of Stoppage "ltlave 

Partial data collection has been completed. Additional 

data collection is required and is scheduled for Fiscal 

1961>, 

(2) Prediction of Stoppage 

Some data collection has been completed, however, much 

more is required and will be scheduled .for Fiscal 1964. 

(3) Constricted Flow Study 

!!ore data collection required, 

Studies to he Completed by June 30, 1963 · 

1. Freevmy Volume Study - Tlasic Data Report 

2. Develo:,ment and Performance of Lane Signals 

3. Preliminary Evaluation of Traffic Control System 

a, Lane Signals 

b. Ramp Controls 

4. !1easuring Travel Time from T, V. Surveillance 
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.Research Pro['.ram - Fiscal 1964 

7ho remearch ~·roc;ram for Fiscal 196h is presented here, This research 

;To;;r:lrl consists of primartl;y the completion or extension of research activt ty 

prescr:tly undflrway, lloHever, t t <rill also "include research studies whtch Hill 

'"' initiated for the fir'st time, This proe;ram is based upon the existing . staff 

:wsicned to the project for research activity·, The research ts pn>sented here 

Ll order of priority. 

1, Evaluation of the Traffic Control System 

A complete evaluation of the Control Sy,tem •rill be conducted as a 

ftrst item of business for Fiscal 1901·. This includes: 

(a) Lane Signal Control - thts will <;over the two additional spans 

of lane signals of the matrix type, The preliminary evaluat-ion 

Hill be supplemented with the total data. for this study, 

(b) Speed Signals - tndtvtduaHzing speed control signals will 

immeasurably "increase the abtltty and flextbtltty for speed 

control of freeway trafftc, Evaluation of these speed controls 

ts a s-ignificant part of the total system evaluation, This orill 

be directed towards determination of the best "speed" messages 

to produce the most efftctent speed control, 

(c) Ramp Control Evaluat-ion - the prelim-inary evaluation wtll be 

supplemented and the complete evaluat'l.on carr-led on. 

2, Development of Operational Procedures for Traff-ic Control System -

The objective of thts stud;,' ts to develop ori terta for the most 

beneftdal and eff-icient operat-ional procedures for operat-ing the 

Control System, This will be directed toward the determ-ination of 

crittcal trafftc parameters of speed, volume and denstty and wtll 
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' . 
' 

he related to the prediction of stoppaee study. Much has already 

been done in developing int<orim procedures and durine the next fiscal 

year standard operational procedures to make maximum use of the Control 

System for increased freevlay operational efficiency will be completed, 

J. Frem-ray Volume Characteristics - A report presenting the basic fremmy 

volumes will be completed by Juno JO, 1963. To supplement this report, 

additional reports coverine Lane Distribution, Ramp Volumes, and 

Classification of Freeway Traffic, respectively, Will be prepared 

durin~ the year. 

4. Prediction of Stoppaees - This study is to be reactivated in Fiscal 

1961;, The purpose of this study is the determination of parameters 

for critical level of traffic characteristic speeds, volumes and 

occupancy to anticipate congestion, This will then dictate the 

corrective measures to prevent such coneestion. 

5. · Travel Time Study - 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 computer operations. Programs for 

this Hork have been completed, This is scheduled for completion 

during the next fiscal year. 

6, T.V. Observers Abilities .and Limitations- This study was initiated 

early in 1962, It has been held in abe0rance because of the lack of 

a qualified statistician working With the project. This type of 

personnel is now available, It is now possible to continue this 

resea.rch. 

7. Project Equipment Evaluation- This evaluation is a continuing effort 

in order to compile complete information on all instrumentation and 
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or;'lipment utilized on this project. This includes the T.V. System, 

Traffic Control System and the Data Collection Equipment. As this 

is a continuing effort, it >1ill be undertaken for the duration of 

the project. 

8. Other Research Planned for Fiscal 1964 - Contingent upon completion 

of scheduled 1-mrk or perhaps additional personpel. 

a. Constricted Flow Stu)ly - This is the study of traffic flo\-7 under 

constriction when one lane or more is blocked for the purpose 

of evaluating the lane closure procedures and the lane control 

system. 

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 occupancy 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 determination 

and character of information available from T.V. Surveillance, This 

also 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 

an:or1c other agencies; City, State, National and International, as well as indepen­

dent res8arch organizations. In addition, numerous indust~ial concerns have become 

very interested in the instrumentation development area as well as research related 

to their activities. 

Hany research organizations, upon hearing of the laboratory for research 

;'rovided by the instrumentation and project facilities, have requested permission 
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b :~'Pr 0orm research, independently or in cooperation with the Pro,ject, or have 

rc>c;uested use of specific traffic data for specific analysis, 

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

1, Bureau of Public Roads -although the Bureau is participating actively 

on the Project research, other personnel engaged in research requested 

traffic data of a specific nature. Mr. Roblee Winfrey of the. B1u·eau 

rec;uested traffic data consisting of seven days of' 24 hour traffic data 

on speeds, total volumes, truck voluMes, oc;cupancy by lane, and for the 

total frem,ray, The purpose of this research is to determine the re­

·lation of the speeds commercial vehicles to the total freeway traffic 

in an effort to reveal the effect of commercial vehicles in the traffic 

stream. This data has been provided and the analysis is underway, 

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

·a. The Institute for Research is conducting a project sponsored by the 

National Institute of Health in "Driver Decision Making"·.arid the 

attenuating .circumstances in the traffic stream resulting in errors 

in decision making and perhaps accidents, 

They visited the Project, and in their resulting enthusiasm, requested 

permission to perform this r.esearch on our Project, and a mutual study 

design was developed for them to take time spaced movies to study the 

decision making of drivers when lane closures were initiated. Their 

analysis is continuing. 

b. Their realization of the Project facilities as a unique research 

laboratory prompted their requesting permission to perform a 

second research project funded by the National Institute of Health, 

for the purpose of video recording events and circumstances leading 

up to accidents on the freeway study section. This project requires 
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the application of tho latest equipment in video recording and will 

require the expenditure of a good sum of money for providing this 

instrurnenta tion. They plan to build a libra:qr of films of accidents 

for use by any interested organization, national- and internationally. 

This project is being submitted for approval by the Institute of 

Health in the near future, 

J. General }~otors Technical Center - The Trahsj:>ertati.on Research Staff at 

General Hotors requested permission to obtain traffic data from the 

p1·oject consisting of vehicle volumes, 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 spacing and speed of buses relative to the total stream. 

They are performing the analysis on this study now. 

4, Aerial Photo Study of Traffic Control System - A special study directed 

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

cooperation of Dr. T. 1'1. 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 surface streets during ramp closures. 

5. Institute of Traffic and Trans~ortation, Texas A. & M. College, Texas -

Under Professor Jack Keese, the Institute at Texas A. & M. conductec;l a 

stndy of the effects of freeway accidents. For this study, personnel 

vlere brought in from the college. The technique used to record the in­

cidents and accidents utilized a 16 mm movie camera photographing from 

tho T.V. monitor. The analysis for this study is continuing. Professor 
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l\eese has indicated that h0 ~wuld be i.nterested in sendine; more staff 

to the Pro,ject for additional research in many areas. 

6. Cornell Aeronautical Laboratory - The l!ir;h>ray Research Board through 

the \1ati.onal l!igh~ray Cooperative Research Pool has awarded a e;rant to 

thi'l orfeanization to conduct a project on Surveillance Methods and 

\·Jays and !·leans of Communicatine with Drivers, The objeetive of this 

project is to develop, practice, and eva:).uate various methods of 

survei.llance and means of comrnunica ting with drivers. The staff on 

this project have embarked on inspection of active projects in the 

field of surveillance. 1'hey have visited the T .V, Project and are 

greatly interested in l;>ecomine acquainted with the tremendous research 

potential this laboratory of instrumentation affords, It ~wuld be 

mutually beneficial to have this organization make use of the Project 

faci.lities and discussions were carried on in this regard. Cornell 

Laboratory personnel Hill meet again Hith Project staff to determine 

hoH cooperative research can be performed to assist in their project 

as ~Jell as the total objective of the project research, 

7. Interested Industry in Project Instrumentation Development- The potential 

of collecting mass traffic data available in this project necessitates 

the investigation into data loc;gine and processing.equipment for this 

purpose. ~any companies have expressed a great deal of interest in 

assisting the Project in this regard. I.B,H, 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 willincness 

to assist in many ways, The redesien of the Control System Console is re­

quired uith the individualizine of speed sign control and new spans of 

lane signals, and the addition of speed, volume, and occupancy meters 
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providing traffic data f1·om pretJence detectors for control. 

Lear !Heeler Company have been encae;ed i.n the development of' instrument 

consoles for aircraft and spacecraft. Their experience and competence 

in th'Ls t~TP"' of development, HHl be available to the :Pro,ject. 

The foregoint; disoussion is a testimonial of the research potential this 

Project possesses.. rrhe na. t_, ional and int.er-na:tiona.l at.traet.:l.on ma.n:l..f•-~stnd by 

l}:c interest .. of l"'esectrc.h cr'Lanizatiom;; and ageneie~3 as w(all as :i.ndu::~"t.r,>/ :Ln the 

0 icld of electronic instr\n,tcntation has surpass0Jd any initia11y conee:i.ved 

estimate, The laboratory for research is ·present; the research opportunities 

and needs exist; the generosity and cooperation of industr:~r and research 

o;cganic,etion is available; the contribution to ;freeway traffic research and 

control can be unlimited, 

Project Equipment Requirements for Fiscal 1964 

The research program outline for Fiscal 1964 .will necessitate supplementa.l 

instrumentation and equipment. This is 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 Control System will then be 

possible .. 

Project equipment requirements and cost e.stimates 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 frem.my traffic. lt is imperative that 

the control operator have immediately at hand traffic information 

which will definitely and completely characterize the traffic flow 

under eontrol. Then, and only then, can the Control Systen1 be utilized 

to its fnllest potential. 
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To provide basic traffic tnfonnation to the control operator in order 

to obt'lin maximum use of the Control System, a network of presence 

detectors must be obtained. This network of presence detectors will 

,,rovicle the operator •rith traffic information at many locations on 

the freeway, This system will present to the operator, in an instru­

nll'lntated panel, the levels of volume, speed, and occupancy to enable 

tho ope-rator to obtain more aeevxate 9 x·ealist:i.c operation ax:d to make 

maximum use of the Control System to improve traffic flo11r, These 

presence detectors of the sonic type would be located equidistant along 

the stn.dy section and would continually transmit traffic data to the 

display panel for scrutiny by the operator at all times. Thus, corrective 

acti.on by the operator could be rendered in a more intelligent manner, 

This vrould permit particularly increased efficient use of the speed 

control. The lack of this equipment has severely 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 around $50,000.00. 

2. Data Loggin~ and Processing Equipment - To perform the planned research 

for the coming "'ear and to make full use of the opportunity to obtain 

unlimited traffic data, efforts must be extended to 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 program, 

The ability to process mass traffic data will enhance this research 

program immeastiTably as computer operation of mass data provides unlimited 

anal0•sis, This equipment includes a data logger, punching directly to 



IDM cards, or punched tape for computer use. The cost of this equip­

ment cannot be estimated readily, The latest information would place 

this around $4o,ooo.oo. 

J, Equipment Cost Estimate -

a, Presence Detector Icquipment and Display Panel , , , , , •••• $50,000,00 

b, Data Lotseing and Processl.ng Equipment ••• , •• , , , • '"' , $lfO" 000,00 

c. Estimated Cost of OnG Year's Operation: 

MBT - Cable 

Control Center Rent 

R. R, Riehts 

HBT - Telephone 

Electricity 

Vidicon Tubes 

G., E. Haintenance 

Control Equip. Haint. 

R. R. Insurance 

Equipment Upkeep 

Control Sienal Maint, 

Operator Salary 

$21,000,00 

750,00 

150 .oo 

500.00 

7,000,00 

4,ooo.oo 

3.750,00 

6,200,00 

120,00 

1,000,00 

6,ooo.oo 

12,000,00 

d. Research Activity ••••••"••••••••"••••••o••""'""e••••••J$1t7.,530~00 

Totaloooooeooeoooooo•••oeooeooooooo."oo~:~ooo•o $200,000.,00 
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Ramp Closure Evaluation Study 

The study vr~w ?lanned to determinP the effect. on f'reevray traffic that 

c1os1.ne: of entx•ance ranps would provide, Nine raNp closure si.gns w·ere in= 

,t,rlled in tho three mile study area in January 196), ~'our of these are at 

locations in the outbound, or northb01md, direction and five a.re in the 

i:1bonnd cLLrection" 1'hese are located at points where it is desirable at 

t~Y<_:-'; to .Y.'()~.ot.riet normal traf_r:l.c from ente:r·ing at a pa:rticulD.t.~ /"aJ•tp.,-. 

usH o C U1ese signs wou1d normally be linri.ted to peo.k direcrVt.on.s of t:t~affie v 

c?xccpt at such U.mc;s .os a vehicle is c;talled at the foot of a ramp or on a 

ram;J, an accident or congesti.on with stoppages at the bottom of a ramp sueh 

t':1at traffic could not enter. The ramp signs WHre operated on this basis 

for approxi~ntc;l0r a month pri.or to our study week, 

During the study· week of Harch 1+, 1963, ramps were studied to ckd;erminc 

U:c di.spersal of traffic des:i.ring to enter at a certain point, along •1:i:tb 

'" ttornpted use of thCJ ramp closures to eliminate or reduce lane stoppages 

throuchout the study area and maintain a smooth maximum flow of freeway traffic. 

ltc:rnps were closed one at a time and also in various combinations to attempt to 

secure the greatest effect for free movement on the freeway, Prior to the study, 

directional signs were placed throughout the ;erea which direct motorists to the 

next o;otrance point •rhen a particular entrance ramp is closed, For approximately 

tHo-thirds of the study area an adjacent service drive provided ready movement 

to the next available entrance point, In the areas outside the service drive, 

motorists ,,rere directed to the first available through street to carry them to 

th<e next entrance point in the area. 

For a three Heek period prior to the study week, volumes ~ere recorded on 

thn freeway along with volumes on surfA.ce streets at 1>8 locations such that a 



patt.orn of traffic movements in the area prior to any ramp closures could be 

obtained and nsed for comparison, 

Durine these three •reeks, lane stoppaees were also recorded for the peak 

directions from 7:00 to 9:00AM and from J:OO to 6:00 PH. No lane stoppages 

'-'ere recorded 1-Jhen caused by a stalled vehicle or unusual incident that set up 

9. series of stoppages. Stoppages were recorded only due to traffic volume 

con[;estion. Durine; the study week these were !\lso recorded alone '"ith average 

f'lOF speeds and per cent of occupancy at the Ghicae;o and Calvert detectors. 

Spseds were also taken in areas directly related to ramp closures usine; a speed 

trap, Lane changes were recorded in four camera views in each direction covering 

t!1e areas most critical in their relationship to the ramps being closed, Travel 

times of vehicles through the 13 camera area were also taken during each of the 

study periods of the study week, 

'i'he n_rst day of the study week was devoted to familiarizing the numerous 

nmJ men with performing their various dutl.es towards g.;>thering data for the study. 

For this reason, lN'e are not includinr; this first day's data as part of the week's 

study. Hhenever a ramp closure was made, a police officer was standing by to 

insure complPte compliance to the closure, so that the full effect of a positive 

closure at these various points and also the surface street distribution of this 

diverted traffic could be studied, 

It H2s found during the weeks' study that the closing of ramps at critical 

tr;.tffic periods materially benefitted freeway traff:j.c movement. During the out-

. bound period .from 3:00 to 6:00 PM, the congestion period w.as shortened up to one 

hour, and during the morning inbound period from 7:00 to 9:00 the coneestion 

period .ras shortened ;,pprorlmately one-half hour vrhen compared to previous normal 

op('ora tion Hi th no ramps being closed during these peak periods. 

ic revim,r of Table I relates freeway volume comparisons durine the study week 

to the previous three week average. As the table shows, during the three hour 
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outbound period, traffic vtas increased on the freeway by 3 .,5 to 5 Pill' cent- f6r 

the four days observed, During the two hour inbound period in the morning, 

traffic increases in volumes ranged from 4.75 per cent to 13 and 13.7 per cent. 

These volumes were accomplished by greatly red,ucing lane stoppages throughout 

the study area and thereby better able to maintain higher uniform speeds, re­

sulting in a greater numbAr of vehicles moving through the area in the same 

lE~n[, th Of time e 

Table II relates individual lane stoppages with the previous three weeks 

compared to the study week for each direction of peak traffic. Here again, we 

find a great improvement using this gauge to determine the effectiveness of 

closing ramps at critical locations. During the outbound periods the average 

reduction in lane stoppages ranged from S1 to 92,5 per cent less lane stoppages 

for the study week than for an average day without using ramp signals. Considering 

cw1Jy the :•eriods when a ramp. was closed, as against the same periods previously, 

tl1e lane stoppages are down even further from 65 to 92.5 per cent reduction. For 

the inbound period from approximately 7:00 to 9:00AM the stoppages were reduced 

by_22 to 54 per 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 the television monitors throughout the area 

durin[; the study further bear out the effect of being able to change ingress 

points within the study section. Normal average travel times through the area 

clurinr; peak periods usually average 20 to 28 miles per hour as opposed to the 

study \•Jeek period averaging essentially between 30 and 40 .miles per hour with 

some full closure periods averaging very close to 40 miles per hour throughout 

the whole study area. 

The typical 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 
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interchange almost continuously throughout the late afternoon peak period, By 

chancine; ingress points, it was possible to eliminate this cone;estion at the 

north end of the interchange completely for extended periods. 

Not only is it possible to maintain free, smooth movement through the area 

during peak normal condj. tions, but during an unusual condition such as a stalled 

vuhicle occurring during the peak period, the ability to restrict entering traffic 

during these times is extremely beneficial. In one afternoon peak period a vehicle 

stalled all three lanes of traffic, which quickly filled in almost two miles. 

Traffic in three lanes, and four lanes in part of the area, came to a complete 

standstill. By the use of two ramp closures after the stalled vehicle was re-

. moved to the shoulder, all of the accumulated traffic was cleared out and moving 

in 22 minutes. Normally, an incident such as this occurring shortly after 5:00 PH 

Hould continue cone;estion and very slmJ moving traffic until approximately 6:30 at 

night, when volumes would drop to the point where it could clear itself out, 

The approximate percentages of diverted entrance ramp trafric of the volumes 

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 proceed to the next available entrance ramp to continue in 

the desired direction and get on the John C, Lodge freeway. In the mornine; period 

from 7:00 to 9:00 M!, the various closures diverted from 5 to 8,8 per cent of the 

throutch volume on the freeway during this time, In other words, by shifting the 

entrance point for relatively few vehicles, it was possible to improve the movement 

throughout the whole study area, and these diversions, for the most part, did not 

stae;nate surface street movements. Host times the surface street volumes would 

move steadily through the area betweE')n signal changes, l-!uch of the surface street 

data concerning volumes at the many locations will require further analysis not 

CO'll})lcte at this time, as well as some correlation of data to certain happenings 
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durine; the s'tudy week to attempt to find a relationship bet~reen some of the 

other variables concerned w:j.th this study. 

This preliminary review of the vmeks 1 stud;v deginitely shows a great gain 

is possible by the use of the ramp closure system, provided that it is used wisely 

and prudently as conditions warrant, and further provided driver adherence to the 

sie;n indications remains at a high level. 

This study already shows the need for a reassessment of the existing signal 

system such that it 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 certain ramp, or ramps, are closed, traffic is 

automatically directed to the next available entrance. 

Further analysis and additional study 1<Jill also show what ramp closings or 

combinations, at wh';lt times, provide the greatest area benefit. This, coupled· 

. ,,,i th freer movement on the surface areas can maximize the freeway travel. to a 

point Hhere jam ups could be a thing of the past. 

Some exit ramp signals could also be very beneficial at critical times such 

as has happened 1r1hen a gasoline tahker overturned and blocked the freeway for 

an extended period, 

This study has also pointed out three design weaknesses in the area. One 

involves a 1.9 per cent upgrade of approximately 1500 feet that regularly 

initiates stoppages due to drivers unconsciously.reducing speeds up to 8 miles 

per hour. 

The curve areas in the vicinity of Hamilton also caus€1 stoppages due to speed 

reductions in this area, 

A third condition produces a severe throttling effect on inbound flow at the 

Davison interchange where westbound Davison traffic merges on the left· in a short 

distance with inbound John C. Lodge traffic.· 
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RAMP CLOSURE STUDY 

Table I 

Freeway Volume Comparisons 

-.. . 

3-Hour Outbound Volumes 2-Hour Inbound Volumes 
3:00-6:00 p.m, 7:00-9:00 a.m .. 

Previous Study % Previous Study % 
3-week Week Incl;'ease 3-weelc 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 17155 3.5% 10845 11542 6.5% 

. 
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RAMP CLOSURE STUDY 

Table II 

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 Closure 
Average 3-5-63 Period Per:i,oqs Average 3-5-63 Period Peri ode .. 

Only Only 

Down Down Down Down 
Tuesday 67 33 51% 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% 54% 

Down Down Down Down 
Friday 94 7 92.5% 92.5% 40.5 30 26% 26% 


