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Int.roduct.ion:

The Capitol Approach Interchange in St. Paul was opened in

November 196?, providing a through route for southbound 1-35E

traffic into the downtown area and to the east and west on 1-94.

Beginning in the sunmsr of 1968, traffic volumes on I-35E south-

bound during the morning peak hour were such that congestion and

delays occurred between TH 36 and 1-94. Breakdowns were almost a

daily certainty, with the M&ryland Avenue Ramp area the most

severely affected.

Several factors were suspected as possible causes, including:

1. inadequate dovmtowi ramp terminal capacity.

2, roadwiiy geometries, generally.

-3. restricted width of the Cayziga Bridge, specificaUy.

4. weaving traffic.

5. combination of several of the factors.

In January of 1969 the Traffic Research Section sought to

determine the actual cause of the congestion and to recommend

relief asasures. This ac-fcivity culfninated in the I"35E Raixip

Metering Study conducted in July 19&9. This report covers the

first in a series of Ramp Metering studies to be conducted in the

Twin City Metropolitan Area by the Minnesot-a Highway Deparfcment.

—1"



Synopsis:

This study was conducted with a two-fold objective:

1) find a solution to the 1-35E morning peak hour
congestion, and

2) demonstrate an application of ramp metering that
satisfied ramp access demand.

Two congestion factors were identified:

1) volume demand exceeds capacity of the merging
area downstream from Maryland Avenue for a period

of approximately 40 minutes. This could be con-
trolled by restrictive ramp metering.

2) normal lane distribution travel patterns are
disrupted a short distance downstream from the
last entrance ramp (Maryland Avenue) and con-

siderable weaving takes place as motorists re-

distribute among the three lanes to facilitate
left and right hand exit maneuvers in the
downtown area.

The success of the demand - capacity type controls used

in this study made it apparent that computer controlled gap

matching is not necessary where ramp geometries are adequate.

-2-
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Objectives:

The primary objective of this study was to ascertain

the solution to the congestion problem at Maryland Avenue

and the Wheelock Parkway areas. Because of the growing

traffic volumes throughout the Metropolitan area it was

apparent that ramp metering, as tested and used in other

large cities, would become more and more applicable. The

secondary objective of the I-35E study then became the

investigation of one application of ramp metering,

as weU as the introduction of metering concepts to Metro

area drivers and governmental agencies.

(l) "Ramp Metering Applications" Appendix I

-b-



Study Site:

1-35E and adjacent surface streets provided a closed corridor system

in which to study traffic patterns. All north-south surface streets are

funneled across three bridges over a rail line providing convenient screen

line sites. Three routes were selected for study. Rice Street is a

trunk highway route carrying four lanes through development ranging from

light to high density commercial. Peak hour volumes range between 800-

900 vehicles with slight congestion at. signalized intersections.

Jackson Street is a four lane street, through residential and low

density commercial areas. Volumes during the study period were approxi-

mately 250 vehicles per A.M. peak hour, much lower than normal because

of construction six blocks south of the study area. No congestion

occurs on this route.

The Mississippi-Westminster Street route has two lanes through

mostly residential area. Volume checks were made at the Cayuga Street

end of the system to monitor a complex network of minor arterials.

1-35E southbound is a 3-lane facility with three entrance ramps

and 5 exit ramps between TH 36 and University Avenue, just north of

1-94. The study area Itmi-fcs were the University Avenue exit nose on

the south and County Road B on the north,

Mainline grades are such that they have no appreciable affect on

vehicle performance. The only changes in alignment occur at each end

of the Cayuga bridge. Basically, the design is adequate with respect,

to geometries except for the Cayuga bridge which has only a three foot

shoulder, inadequate by present day standards.

-5-
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Meter Equipment

Each meter insta.llat5.on had one three-indication signal head

mounted on a standard six-foot barricade. Mounting height v?as

approximately 'six feet. Signal cycles were controlled from a bread-

board panel consisting of time delay relays and phase selection

switches. Equianent operated on 110 vplts A.C. provided by a 12

volt battery and power inverter.

While cycling, the combined time of the green and ajnber inter-

vals was approximately 2 seconds (1.25 sec. green, 0.75 sec. amber).

Total cycle length was varied by adjusting the red interval. Three

phase selections were provided: (l) automatic cycling, (2) hold

red, and (3) hold green,

Signing consisted of an advance notice "Signal Ahead" barricade

mounted sign (Fig. 3) plus "Wait Here for Green" signs mounted on

barricades at the meter site (Fig. 4). Barricades were used for

visual impact.

-7"
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Metering Procedure:

After the first few days of metering during which cycles were

adjusted and operators were acquainted \-iith their duties, the met-ers

were set to cycle automatically. Cycle lengths at each ramp were

set according to demand for access. Roselawn Avenue was metered

with a six second cycle, Wheelock Parkway a five second cycle, and

Maryland Avenue a four and one-half second cycle. No attempt was

made to restrict or divert traffic from the freeway, except that the

Maryland Avenue cycle was lengthened briefly on two occasions when

stoppages occurred due to events downstream.

Because demand at the Roselawn ramp was light, the operator

swit.ched to manual release, siciulating vehicle detection, during

part of the how. This was done to reduce confusion created by the

rapidly changing indications and to prevent 2-car Q's from pro-

ceeding at the same time.

-10-



Study Procedure:

Alternate Routes:

Floating vehicle travel times were determined on the three

main surface routes before and during ramp metering. Also, volume

counts were made at the three bridges at the outlet end of the

system.

Freeway:

Volumes were determined by 30 second sample counts at the

three study ramps and on the mainlins at each interchange. These

counts vrere cooi^dinated with aerial data by noting intervals during

which the airplane passed overhead.

The roadway was divided into 19 study sections snd an aerial

35mm photo \-f3,s taken of each section approximately every 6 minutes

for density analysis and travel time studies. DUG to low cloud

cover, aerial coverage -was not, possible on two of the three "before"

days. Floating vehicle travel times were recorded on those days

when the plane •?as not used.

Raw data was coded and punched for computer processing. Com-

puter output included section and area densities, area average

speeds, travel delays and volume summaries.

-11-



Study Results:

Alternate Routes:

Results of voliaae checks and floating car travel tiraes show

no significant changes that can be attributed to the metering

operation. The changes that did occur were small and random in

nature, and thus are not attributable to any factor. It was con-

eluded that very few diversions occurred due to ramp metering.

Route

Rice

Street

Jackson

Street

Missis-

sippi

Corridor

TABLE I
Alt.ernate Route Dat,.?.

Before

During

Change

Before

During

Change

Before

During

Change

Average
Volume

871

865

- 6

240

263

+23

531

553

+22

Avg. travel .Delay

,^i^-^431iJ^_-Jj[eh.-j3!a£LJ

4.43

4.69

+.26

4.14

4.03

-0.11

6.35

6.13

-0.22

3405

3532

+127

863

9H

+31

3096

2971.

-125

"12-
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Study Results:

Freeway - Visual OboerYations:

During normal operations before metering began, congestion was of-b€>n

observed in the merge .areas at Wieelock Parkway and Maryland Avenue. Many

vehicles were forced to slow suddenly, creating a forest of red lights

both on the mainline and in the acceleration lane. During metering, brake

lights were saldom noted. Ramp traffic flowed a-noothly into the mainstream

without creating a turbulence, resulting in a smoother flow on the mainline.

Connnenfcs were rsceived from several sources that indicated that mainline

drivers noted a significant improvement in the quality of flow. Several

skeptics grudgingly adaiifcted that freeway traffic ran smoother with the

metering.

Much of the success of the metering method can be afctr'ibuted to the

courtesy of the. siai.nline drivers. Proporly spaced rsjnp vehicles had no

.difficulty merging, even during pesk flo-ri- periods when lane one plus ramp

volume rates were over 2000 v.p.h.

The congestion that develops in the study area originates dowistreaa

in the vicinity of the Cayuga Street railroad overpass. This congestion

appears to be caused by a capacity reduc-fcion due to an unusually high

jnumber of lane changes. Although a complete wesve analysis is beyond the -

scope of this study, the high nuaber of lane changes appears to be due to

drivers desiring to exit in tho Capitol Approach Interchange area waiting

until after they have passed the Maryland Avenue merge area before shifting

to the proper lane. Also, drivers entering the freeway st, Maryland Avenue

destined for E. B. 1-94 must. cross two lanes of traffic.

Shockwaves developed and proceeded upstream from the •seaifeh end of the

bridge. Without, metering, the initial shockwave would create a bottleneck

-13-



at the Maryland Avenus merge area. Additional waves would then originate

at this point as the bottleneck reduced volumes at the Cayuga Bridge.

During raetering, ths WSVQQ continued to originate at the Cayuga Bridge,

causing problems in the Maryland merge area only briefly tAen tho shock-

wave arrived on its way upst-reaffi.

Study Results:

Freeway - Data

The average peak hour factor during the two study phases regained

constant (1,12) indicating -that there was no major shift, in arrival

patterns during the study.

Because flow vo.s smoother during the aetering phase, drivers wsre

less reluctant to use lane 1, as evidenced by an increase in the percent-

age of fiiainline traffic in lane 1 at, Maryland. Smoother flow through

the Maryland merge ar'e-a was reflected by an increase in cosbined ramp

and lane 1 .volume of 8.30^ for the three day average, before and during

Bietering.( Table II).

The Wheelock Parkway and Rosolava Avenue data (Table III) do no-fc

shew sifidlar rssults due to the fac-b thai' the total volimies -were less

than capacity with less "pressure" created by the lender densities. The

average density at Maryland, both before and.-during mstering, was higher

than either Wheelock or Roselam,

•?



TABLE II

MARYUND AVENUE VOLUMES BY DAY

1 HOUR VOLUMES (7:00-8:00 A.M.)

Date

7-9

7-10

7-11

Avg.

Best

Lane 1

1160

1105

1110

1125

Day

Average Day

Ramp

746

688

684

706

Total

1906

1793

1794

1831

Before

1794

1831

Date

7-23

7-24

7-25

Avg.

After

1988

1983

Lane 1

1325

1304

1266

1298

Change

+204

+152

Ramp

690

694

670

68$

Total

2015

1998

1936

1983

^Change

11.37^

8.30^

1/2 HOUR VOLUMES (7:15-7:45 A.M.)

Date

7-9

7-10

7-11

Avg.

Lane 1

654

539

591

594

(Hourly Rates)

Best Day

Average Day

Ramp

394

360

376

377

Total

1048

899

967

971

Before

1934

1942

Date

7-23

7-24

7-25

Avg.

After

2256

2206

Lane 1

722

740

718

726

Change

+322

+264

Ramp Total

376 1098

388 1128

366 1084

377 1103

% Change

lhM%

13.59^

-15-
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Lane 1

Ramp

Total

Change

% Change

1 hour
Before

1125

706

1631

Table
AVERAGE TOLWffl

MARYLAND

volumes

During

1298

685

1983

+152

8.30^

Ill
COMPARISONS

AVENUE

Peak 30 .ii&iii—X^SElx-s^sl.
Before

1183

754

1942

During

1452

754

2206

+264

13.6^

AVERAGE VOLUME COMPARISONS
WHEELOCK PARKWAY

Lane 1

Ramp

Total

Change

% Change

Lane 1 .

Ramp

Total

Change

% Change

1 hour
iel'ore

927

681

1608

1 hour

Before

715

372

1067

volurass

TJuiFing

923

652

1575

33

-2.05%

AVERAGE VOLUME
ROSELAWN

volumes

During

826

360

1186

+ 99

+9.1^

Peak 30 eiin. (Hourly
Before

1088

806

1894

COMPARISONS
AVENUE

iurly rats)
During"

1030

750

1780

-114

-6.01^

Peak_30 _min. CHour^ _rateJ__

Before

840

472

1312

During

932

434

1366

+ 54

+4.1^
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Comparison of hourly average travel times through the study

site shove a. reduction in the metered phase with a corresponding

increase in average speeds, despite a slight volume increase.

Although these changes are relatively ssnall, they represent

substantial savings if maintained for any length of time (Tables

IV, V),

_- None of the data collected can reflect the reduced driver

tensions and irritations evidenced by driver coEsnents received

via the grape vine. Changes in vehicle operating costs, if any,

are too subtle to quantify. However, it, must, be acknowledged

that these conditions are influenced by flow quality, and

benefits thus derived by metering are in excess of any value

assigned to time increments.

-17-



TABLE IV

-Best Day Comparison

Time

Speed

Volume

-7"ii~69-

Before

4.480

42.32

4510

7-24-69
After

4.240

44.72

4670

Change

-0.240

+ 2.40

+ 160

^_Change^

5.35

$.67

3.54

decrease

increase

increase

Time Savings

0.240 x 5000 = 1200 veh. minutes

1200 ~^"~ 60 = 20.00 veh. hours
»

20.00 x $3.50 N $70.00 per rush hour

70.00 x 250 ^ $17,500 per year

Time

Speed

Volume

7-11-69
Before

4.649

40.78

- 4510

TABLE

Comparison of J

7-.24-69
After

4.509

42.05

4643

v

average Days

Difference

-0.140

+1.27

+133

J. Difference

3.

3.

2.

.01

.11

.95

decrease

increase

increase

Time Savings

0.14x5000 = 700 veh. minutes

700 ~7~' 6° := 11.66 veh. hours

11.66 x 3.50 = $40.81 per rush hour

40.61 x 250 == $10,200 per year

-18-



It was felt that the data results did not completely reflect

the observed iro.provsments in quality of flow during the metering

phase.

In searching for a more accurate representation of results,

comparisons wsrs made between densities obtained on the one

"before" day and the apparent "best." day during aetering wi-fch these

result, s:

Before

During

Table VI.
Density Comparison

All Flights

Avg,

Avg.

^enj^it-j^

33.7

33.6

Standard
Deviation

7.6

4.1

High Low
Avg. Avg.

Den.sit;^^_Dens^i^7

44.2

46.1

21.7

23.2

Before

"During

Table VII
Density Comparison

Highest Average Density Plights

"Flight Flight
Pass Pass Average Standard High I-cw

§ _____ TusS^_..^^51^Z--^Xl^i2?L»-^S!123^2__^SI12i.!iZ

6

7

7:41 44.2 13.5 76.9- ~ 21.3

7:41. 46.1 8.30 64.9 - 30.5

-.19-



The only quanti-by tha-b shows signi.ficant. variation between

before and during conditions is the standard deviation. This is

plausible since, if flow quality is good, density variations

will be small and conversely for a given length of roadway. An

analogy can be made with acceleration noise which is a measure

of speed changes. Apparently, there is a density deviation factor

that may be usable as a measure of the quality of flow. This pos-

sible D Q (Density-Quality) factor mil be the subject of future

inves'bigation by the Traffic Research Section.

-20"



Conclusions

1. One congestion factor is that the volume demand (freeway

plus ramp) exceeds the capacity of the merging area down-

stream from Maryland Avenue for a period of approximately

40 minutes. Restrictive ramp me-bering could control this

situation.

2. A second congestion factor is that normal lane distribution

travel patterns are disrupted a short distance downs-fcream

from the last entrance ramp (Maryland Avenue) and consider-

able weaving takes place as motorists redistribute among

the three lanes to facilitate left and right hand exit

maneuvers in the downtown area.

3. Injecting ramp traffic into a freeway already operating at

capacity causes delays, however the delays are reduced and

the merging maneuver is made easier if the ramp traffic is

metered,

4. Based on the smooth merging performance under the high

volume conditions observed in the 1-35E study, sophisticated

gap-matching methods for merge control are not warranted.

This should not be confused with the need for broad area

freeway surveillance needed to determine metering rates.

-21-





Recommendations

1. Ramp meters should be installed on the Wheelock Parkway and

Maryland Avenue ramps. The metering rate should be such that

the delay incurred by ramp traffic is equivalent to delays on

the mainline.

2. In the design of freeway facilities where normal lane distri-

bution patterns are disrupted by left hand exits, multiple

exits or multiple entrances, a capacity analysis should be

made to determine if additional lanes are required to accommo-

date weaving maneuvers,

3. The first task of the newly created "Surveillance" unit, in

the Office of Traffic Engineering should be the indentifica-

tion of critical bottleneck locations that may be relieved

by ramp meter ing.

4. Signal system designs for diamond interchanges must provide

for future installation of ramp meters necessary to prevent

disruption of mainline traffic flow by platooned ramp vehicles.

5. Consideration must be given to the metering of entrance ramps

at high volume locations where ramp traffic arrives at other

than random rates.

6. The Density-Quality relationship cited in the report should be

investigated thoroughly and calibrated as a useful traffic

engineering investigative tool.
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APPENDIX I

Rarap Metering Applications

When discussing th© pros and cons of ramp metering, considers-

tion must be given to the specific ramp metering application, There

are- at least seven specific applications in which metering may be

employed to change the qualit,y or quantity of traffic flow, three

that do not require limitation on raaap volumes and four that do.

The seven are listed in outline form below and discussed in following

paragraphs.

A. Rasip volumas not lim-Ued.

1. Freeway operating below capacity

2. Freeway operating at, capacity

3. Two-lane ramp approach

B. Reap volmes Ite^fced.

1. Divert traffic to alternate r&mps

2. Divert traffic to al'bems-fce routes

3. Divert traffic to alternate modes of travel

4. Baorgency -fcrsffic control

Al. Freely opsra-bing below capacity.

At less than capacity vo3..ume3, localized congestion

ancTincreased "accident po-bential can result from inefficient

ramp merging. Ramp aetering, at a rate to satisfy ramp de-

- mand provides uniform spacing bet.Wssen entering vehicles.

This reduces stream flov turbulence, results in a higher

level of service and increases potential capacity.
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A2. Freeway operating at capacity.

At capacity volumes, ramp metering can raise the level of

service and reduce accidents as in Al above? however, capacity

is not changed.

A3. Two lane ramp approach.

Ramp meters can be used to alternately release vehicles

stored on a tvro~lane approach to a single lane entrance, This

application can be used where two lanes of traffic are direct.ed

through a signal toward a single lans throated entrance. An

example is the entrance to W B 1-94 from 6th Street in St. Paul

where two lanes are fed through the Mounds Blvd. signal to reduce

intersection delay, but merging to one lane is necessary before

entering the freeway. Other examples are found in construction

areas and at special events.

Bl. Divert traffic to alternate ramps.

High concentrations of entering vehicles can cause breakdowns

in the traffic flow, whereas the same volume distributed over

several entrance ramps may be absorbed without difficulty. Even

moderate entering volumes can cause breakdowis in -weaving see-

tlons and in other instances hazardous maneuvers can be reduced

- by encouraging the use of alfcsrnate ramps." Artificial ramp

delays can be imposed by ramp metering to divert traffic -bo

.alt emat. cramps. „

B2, Divert traffic to alternats routss.

Any metering of ramp traffic is accompanied by some diversion

of short trips (less than 1 mile) to alternate routes, if

alt-erna-fce routes are available.
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Modern freeways were originally viewed as facilities for

high volume long distance movement of vehicles. In practice

many drivers use the freeway for short trips (less than 1 mile)

from one interchange to the nex-fc. During off-peak hours, this

practice is desirable from the standpoint of reducing local

street acfcivity. During rush hour, these same trips use up

space that should be used for longer trips, overloading the

facility and causing congestion. Restrictive metering of ent-

rance ramps would create delays for entering vehicles. If the

trip is to be a, long trip, the delay is only a small portion

of the total time involved and is, therefore, acceptable. If

the intended trip is to be short, th® delay incurred is isore

"significant, and it. then becomes more profitable to take an

alternate route. The shorter the trip the sooner it becomes

profitable to divert to the alternate route. System control

would optimize the benefits gained on the freeway against

delays incurred on the alternate route.

B3. Divert traffic to alternate mods of travel.

This concept, is one in which a freeway ramp control system

——on a-broad area basis vrould be placed into operation on a

freeway in oi^ier •fco_maint.ain the 'quality of freeway operation

required to allow express busses to maintain dependable sched"

ules and maintain high speeds on the freeway. Thus, the control

system would .be operated t.o pro-yide the bus system priority use

of the freeway. The busses would be allowed to enter the free-

way 'without going through the ramp meters. The combination of
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attractive transit service and restriction on vehicular ramp

volumes on an area basis would increase transit ridership and

optimize the people carrying capacity of the freeway. This

concept, has yet to be tested,

B4. Bnergency traffic control.

In ths event of a serious accident on the freeway resi.Ll.ting

In traffic backup, it is desirable to reduce _t,he input into

the congested area. Because i-b is impossible or impract.ical

to divert traffic off of the freeway proper in most, instances,

volume reduction can be best made by reducing the volume

entering the freeway upstream of the bottleneck. Holding

meters on red would effectively stem the flow on the ramp.

A long cycle i-d.th maximum" red time •i-ronld enable trapped

vehicles to be "flushed out," sooner. Also, emergency vehicles

would be able to reach the scene more rapidly, el.l-Bu.na-bing the

bottleneck sooner than would othen-dse be possible. Time

saved by rapid rsduct.ion of congestion would more than offset

time lost by diverted traffic.

In general, the advantages of ramp me-bering include 1) im-

proved quality of flow and level of ser-vice. 2) reduced travel

time for system. 3) reduced driver tensions and frusfcrations,

4) reduction of accidents of type related to congestion. 5) reduc-

^fcion of peaking characteristics conducive to freeway breakdown.

6) reduced vehicle operating costs. 7) dependable travel time for

bus transit operations.
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Disadvantages of ramp p.etering include 1) cost of equipnerrb,

maintenance and operation. 2) increased volumes on alternate routes.

3) some increase in -brave]. times and delays on the alternate route^

•with resultant increased vehicle operating costs.

In any application, the entire corridor system must. be con-

sidered. Tune and dollar costs on all segments must bs accourAed

for to opfcimiEie the system performance,, Benefits gained in free'vfa.y

performance must be balanced against losses on the alternate routes

to obtain a true cost-effecfciveness evaluation.
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APPENDIX II

Publicity:

.According to original plans, metering was to-be started in

early April 1969. Unexpected delay in equipaent deliveries forced

postponement until July.

Initial press releases were issued in late Max'ch annoimcing

the intended project. The scheduled series of releases was upset

by an unfortunately misleading news article that aroused unfavorable

reaction. Additional news released and conversations vri-th disgruntled

citizens cleared the air and no complaints were registered when the

project was resumed.

In preparation for the ramp metering phase of the study, signs

were erected at each ramp telling drivers vhen metering would begin.

On the Friday before metering, television and newspaper reporters

were invited to a tes-b demonstration. The resulting publicity gave

excellent coverage of what drivers could expact.

On the day before metering began, a handbill waa distributed

to ramp traffic explaining the raetering procedure. Although the

handblll was prepared for the April date and the projecfc emphasis

was somewhat changed, the basic explanation was valid and helpful.

The process of distributing the handbill was helpful in that. drivers

were alerted to impending activities on the ramp the next day.

When mefcering actually began, television and newspaper reporter's

again vsre present and gave excellent publicity to the metering study.
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By ROBERT WHEREATT
Staff Writer

The state Highway Depart-
ment plans to install traffic
signals on three entry ramps
leading to I-35E in an effort
to discourage short trips on
the crowded freeway.

Beginning the second week
in April, as a two to three-

If

week experiment, the traffic
lights will be in operation.

According to Richard
Braun, assistant h i g li v/ a y
commissioner, Incoming
freeway traffic at peak ho.urs

is slowed considerably be-

cause of vehicles entering
from ramps relatively close
to the downtown area.
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The experimental stop
lights v'ill be placed half-way
down the inbound (south-

bound) ramps at Maryland,
Wheelock and Ros-elawn avc-

nues on I-35E leading into St.

Paul.

In addition signals will be
erected in Minneapolis on I-
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Hwy. 35 •kf3.f tie ^ to be
In an effort to provide a | in mid - ramp and will re-

betcer flow irom incomingj lease vehides'to the merging
ramps and reduce congestion, lane at five-second intervals,
the Minnesota Highv/ay D£- to provide better spacing of
partment next week will be-1 traffic onto the freeways.
gin metering -entrances to I
Hwy. 35V/ in Minneapolis
and Hwy. 35E in St. Paul.

Metering locations in Min-j
neapolis will be on 35W ati
60th St. and at Diamondl
Lake Rd. On 35E in St. Paull
they will be at Maryiand,;
Wheelock and Roselawn AvsJ

The stop signals will be

Preliminary studies have
indicated that congestion has
been resulting from an ineffi-
cient merging of traffic as
it enters the freeways.

35W at 60lh Street and Dia-
mond Lake Road.

Braun said the purpose of
the experiement is "to give
preference to the main-line
traflic inbound in the morn-
ing over the entering traffic
on the last few entrances ap-
proaching the central busi-
ness districts of St. Paul and
Minneapolis."

Braun said motorists .who
have only short trips should
use regular city streets or
trunk highways that are not
designated as freeways. I-Ie
named Rice Street, which is a
state trunk highway (Minn.
49) as a road that could be
used more extensively by
short-trip drivers.

The tral'fic lights on the se-
lected freeway entry ramps
will be red most of the peak
hour periods. The lights will
flash green for brief inter-

I vals. During the short green
period, a small number of
cars will be released from

j their holding positions on the
I entry ramp and be. allowed
into tlie freeway steam of
traffic.

It is hoped the monitored
release of cars in the thrse
ramps v/ill result in m ore
even spacing of cars into the
freeway flow, and a subse- '
quent increase in the speed of;
cars on the freeway.

"This is an unsophisticated
attempt at metering traffic,"
Braun said.

With more money, he said,
a sophisticated system could
be tried that would allow the
actual traffic volume on. the
freeway to Tie measured.
Then, through computers, en-
try ramp lights could be set
either to allow traffic to
enter or hold it up until the
volmne on the main freeway
subsided.

Braun emphasized that the

traffic ' signal system is only
an experiment. He said it
could run longer than two or ;
three weeks.

Braun said it is- hoped, be-
sides evening the flow of
traffic onto the freeway, that '
short trips will be discour-
aged.

The Highway Department
last summer attempted to
discourage short u'ips on 1-94
on the East Side of St. Pain,
but gave up under public
pressure. . ••

Traffic lights were not em- ]
ployed in that attempt. . j
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Bv GEORGE McCORMICK
Minneapolis Tribune Staff Writer

An experimental attempt
to regulate the flow of cars
onlo- Interstate Hwys. 35W
in Minneapolis and 35E in St.
Paul will begin next week.

The program, to be con-
ducted by the. Minnesota
Highway Department, has
some implications f.or the
future of mass transit in the
Twin Cities area.

It will involve metering of
freeway entrance jamps to
space the flow of vehicles
during rush hours, according
to Jack Anderson, the High-
way Department's traffic re-
search engineer.

During tlie three - week
•study period, temporary sig-
nals will be placed alongside
the ramps. They will show a
steady green light in rion-
peak hours, permitting unre-
sfcricted access to the free-
ways.

IN PEAK HOURS, however,
the signal lights will turn
green at 5 - second intervals,
permitting access for one
vehicle at a time.

1'^i.s aim, Anderson said, is
to see whether spacing the
cars entering the freeways
will result in a more even
flow of freeway traffic.

Similar programs in other
areas have indicated that one
car at a time is able to
merge with the freeway traf-
fic flow, Anderson said.
More than one car attempt-
ing' to merge with freeway
traffic at the same time often
results in an interruption of
the flow of at least one
freeway lane, he explained.

The ' implication for mass
transit, Anderson said, is
that a better traffic flow

'e.

with fewer tieups would en-
able buses to use freeways
with less danger of running
behind schedule during rush
hours.

THE RESULT might be
that the area's freeways
could play a bigger role in
any future mass transit
plan, he added.

Anderson said the High-
way Department hopes that
the Metropolitan Transit
Commission (MTC) will eval-
uate the results of the ramp-
metering program before de-
ciding on a mass transit sys-
tem for the area.

The MTC is studying ways
to improve bus service in the
Twin Cities area and look-
ing for a new mass transit
system suited to it.

Initially, the freeway SCG-
tions that will be involved
in the Highway Department's
study will be H\vy. 35W
form 60th St. and Diamond
Lake Rd. into downtown
Minneapolis and Hwy. 35E
from Roselawn Av. in Ma-
plewood into downtown St.
Paul.

SIGNS ON the ramps indi-
cate which' particular ones
are to be involved.

Anderson said the two
freeway sections were chosen
because each has a limited
number of alternate routes.
That makes it easier for the
Highway Department to de-
termine whether any signi-
ficant amount of traffic has
been diverted because of
possible brief delays in gain-
ing access to the freeways.

During the'last few weeks,
Anderson said, the depart-
ment has determined the
traffic volumes on the en-
trance ramps, freeways and

on alternate routes. Any
changes will be readily ap-
parent, he said.

ANDERSON SAID the
ramp - metering program was
to h^ave started today, but
delays in deliveries of some
of .the necessaiy equipment
forced a postponement until
next week.

*

If the department decides
to continue the program after
the three - week study peri-
od, .responsibility for it will
be transferred to the opera-
tions division. Permanent
signals eventually would be
installed on the entrance

j ramps.

Anderson said all freeway-
entrance ramps in the Chi-
cago. 111., area will be metered
within about a year.
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MINNESOTA HIGHWIY DEPARTMENT
TRAFFIC RESEARCH SECTION

TEL. 221-6164

Within the nert few days the Minnesota Highway Department will

begin a three week traffic study st this location. The most notice-

able feature of the study from the motorist's viewpoint will be the

operation of temporary traffic signals on the entrance ramp to meter

traffic into the merging area." The ramp metering •»d.ll appear ths

same as conventional intersection traffic signals but will operate

somewhat differently.

During periods of peak traffic flow the signals will be set to

cycle very rapidly. During rapid cycle periods it is intended that

only one car per cycle be released to enter the freeway. Prelim-

inary studies indicate that a release rate of one car every five

seconds will satisfy the conditions. During periods of lower traf-

fic volume a steady green indication vri.1.1 be displayed and norsial

ramp operation should be observed.

D-nring the three week study period release rates will be

varied within reasonable lisiits to determine the setting that. pro-

duces the best operating characteristics. Under normal conditions

access to the freeway will not be denied.

~~~ -Four other locations in the Metro area are a" part of this

-study. Specific questions regarding the operation should be directed

to J. V. Anderson, Project Supervisor or R. J, Benke, Project

Engineer,
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By TED SMESAKKEN
Minneapolis Star Staff Writer

Motorists streaming into] from the signal at regularly
St. Paul via Interstate 35E
today got their first taste of
what ultimately could be-
come a computerized system

spaced 5 or 4I^-second inter-
vals, they merged with the
steady torrent of freeway
traffic a few hundred yards

of traffic surveillance and | down the ram'o without!
control for the entire Twin | bunching up or being forced
Cities freeway network. | to slow noticeably.

From their re'actions, the
first appearnace of elsctronic
traffic metering d evi c es

ar would have to . be rated
qualified success.

"Hi," yelled one young
man as he nulled awav f rom |

; ^-'LUt^ib cti'g in ub1.' Vll Lli^

th^ temporal traffic signal j^oselawn 'and'Larpenteur -
instelled_by Mnnesota High-1 wheelodc Av" ramps"'
way Department technicians

The idea is to smooth the

The Maryland Av. signal
is one of three that will be
la operation this week from
7 to 8 a.m. on inbound 35E
entrance ramps just north of
downtown St. Paul.

Others are in use on the

on the Maryland Av. en-
trance ramp. to 35E.

A few moments later, a
gray - haired woman negoti-jg^g^.
ated the same route. She said |
nothing, but smiled broadly
at the lictle knot of Highway

flow of traffic along the
ramps, thus making it easier
and safer

Department employees con-
. dueling the test.

for motorists to
the flow of vehicles

along the freeway.
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Jack Anderson, a 43-year-
old traffic research engineer
who set up the tests, said

"Damn .

Minneapolis," growled a
middle - aged gsnt in a late-
mode! blue car as he roared
away from the signal

Ths vast • ma.'ority. how-

ever, evinced little or no con-
cern for tbe signal.

And as they pulled away

I'm soing tolseveral, other PTOJects wi!l
;'r"owT'e;d 'albe conducl-ed at other points

jan the Twin Cities freeway
system this summer.

A long-range project—one]
I which would require coord-l
nation with the Metropolitan |
Tranit Authority ^ — could j
see traffic metering designed

I to' facilitate movement of [

buses along Twin Cities free-
ways.

. "The freeways will oper-i
ate themselves, up to ' a
point," Anderson said. "But
when they begin to get con-1
gested, and we're reaching |
that point, ws can help them, |
somewhat."

Anderson said most other]
major cities have a! ready I'
moved to sophisticated sys-j'
tems of electronic traffic'
control on their freeways.
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By GARY UAWSON
Staff Writer

Mr. Freewheeling Mimieso-

ta Motorist has barreled
, along for so many year^rela-

lively unplag'uecl by llie clog-

.ging traffic problems of inore
heavily populated areas thai
he's naturally suspicions of
new fangled traffic experi-
mcnts.

So w h e n the . Minnesota
Highway D e p a r t m e nt,
which admits its public im-
age is often that of a bureau-

. crat.ic boogeyman to farmer
and city dweller alike, de-
cided to expcrinK'nl. witli
spacing traffic movin.c; onto

- I-35E near the dowrilown St.
Paul area, there were some
howls of "foul play."

AS A KESULT, depari.menl
traffic engineers, who to.day
began the experiment on the
Maryland Avenue entrance'
ramp, found out that they
.had to explsin to the public
what they were doin^, ac-
cording to one engineer.

Monday, hand bills were
handed .out to inot.ori5(5 using
the Maryland, Larpent.eur-

5 r, P ft i-i L C)/s P/ci T <2- r-i
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Wheelock and.'Rosclawn in-
terchanges on the freeway.
Wednesday, the Larpenteur-
Wheelock and Roselawn en--
trance ramps also will -be
metered from 7 to 8 a.m, with
signal lights that allow aboul,
one car onto the freeway ev-
ery five seconds.

Department engineer Jack
Anderson said today's meter-
ing resulted in a smoothsr
flow of Maryland H'aHic onto
tiie freeway. He said there
were no backups at the end of
the ramp and only occasional
lineups of 5 to 12 cars from
the signal to Maryland —
partly because signal lights
on the avenue allow s'.mull.a-

ncous approach of cast-west
Iraffic.

. FREEWAY traffic, he add-
cd, seemed to be moving
smooUier, although just as
slow at Maryland. He hopes,
with tlie addition of metering
on the two other ramps, that:
the smooth flow uf traffic: v/Ul
improve, although he claims
rush hour volume of 5,300 ve-
hides per houi: un the tree-
way cannof he increased.

Explaining the objecUves
of the two-weck experiment,
Andersen denied an allega-
tion that the department is
trying to get motorists to use
othefroutes into the Loop.

The main goal is to satisfy
the needs of all motorists
who want to use the freeway
and at the same time provide
for a safe, even now oE trafl-

'ic. he said. If it works, ths
deparl.rnent m ?. y consider
permanent installatiou.

"IN JVHNNESOTA people
seem to mistrust the Higliv-ay •
Department," said projecl'.
engineer Robert Benke. "But
if 'we can tell them what
we're doing sncl why and lliat
we're trying to help the yit.ua-
tion and not crp.a'iG delays, I
think they'll inidcrshnd."

Anderson, who has baf.lled
tlic supci' headaches of Cali-
fornia roads, puts il more
bluntly:

"People havr to realize
we're getting 'big league' in
traffic nov/," hc.said.






