


CHARLES M. ZIEGLER
STATE HIGHWAY COMMISSIONER
LANSING, MICHIGAN

April 29, 1946

The Honorahle Mayor and City Commission
City of Ferndale
Ferndale, Michigan

Gentlemen:

At the request of the Clty of Ferndale the
Michigan State Highway Department has

studied traffic conditions on U, 3. 10
(Woodward Avenue) in Ferndale, Pleasant Ridge
and north to Washington Avenue in the City

of Royal Oak,

I am transmitting herewith for your con-
slderation the report of this study with
recommendations.

Very truly yours,
STATE HIGHWAY COMMIS3SICNER
CMZ: gw
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PROPOSED TRAFFIC SIGNAL IMPROVEMENTS
US-10 (WOODWARD AVENUE)
IN THE CITIES OF
FERNDALE, PLEASANT RIDGE AND ROYAL OAK

INTRODUCTION
This report presents the results of a study of traffic
movements on and adjacent to Woodward Avenue {US-10) in the
municipaiities of Ferndale, Pleasant Ridge and Royai Oak, It
describes the nature and characteristice of these movements
and recommends measures for controlling them,
| The study was underfaken at the request of ﬁhe City of
Ferndale which asked the aid of the State Hlighway Department
in finding and correcting the causes of‘traffic disruption and
digorganization on Woodward Avenue, which 1s 1ts principal
business and transportation artery. Since the conditions com-
plained‘of were not confined to Ferndale, the area of study was
extended to include the section of Woodward Avenue from Eight
Mile Road (M~102) north to Washington Avenue in Royal Oak.
Traffic Engineers of the Department have made a compre-
hensive survey and analysis of trafflc and traffic facilities,
Although correction of ftraffic flow in thils area involves other
factors, this report deals only with measures for the improve-

ment of traffic control equlipment and operation.

EXISTING CONDITIONS

The pattern of streets and highways in the North Woodward

area makes it difficult to secure effilcient traffic flow, The




angle at which Woodward Avenue crosses the local street systems‘

creates bad turning and orossing conditions at each intersec-~
tion, The abutting streets are often offset from each other
east and west of Woodward and this, together with their angle

of crossing this artery, makes protective control for pedes-
trians hard to obtain., Moreover the lrregular spacing of inter-
sections raises 4ifficultlies in produciﬁg a consistent flow
band for traffic control, (See Figure 1)

The existing traffic signal equipment on this section of
Woodward Avenue was installed approximately twelve years ago.
From'Webster to Washingtdn Avenue there are 1l semi-actuated
aignals supervised by 2 master controllers. The signals are
inter-connected from Webster to Woodland and from Sylvan to
Washington. The intervening 1900-foot gap from Woodland to
Sylvan is not physically connected and thig adversely affects

any attempt to provide efficlent progression on Woodward Avenue.

The signals at Eight Mlle Road are controlled by full-
actuated equipment which automatically gives the right-of-way

to the street having the most vehicular traffic.

The present traffic signal equipment, in addition %o
belng obsolete, is now practicaily worn out. The detectors in
the pavement require constant repalr and replacement, When in
| operating condltion the system will produce a progression of
traffic when volumes are low, but much of the traffic movement
on Woodward is extremely heavy. In addition, shifts in popula-

tion caused by the war have greatly increased the usage of most
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of the side streets where detectors are located, (See Figures

2 and 3)

As a result of all these causes and conditions, the
local controllers are not adeguate to provide the access needed
from the gide streets andAat the same time provide a reasonable

progression on Woodward Avenue,

TRAFFIC SURVEYS AND STREET INVENTORY
~In order to select the needed trafflc control measures,
a survey was made of sach of the slignalized intersections on
Woodward Avenue from Eight Mile Road to and including Washington
Avenue, This survey was ﬁade during March 1945, and consisted
of the following:
1., Hourly directional 24-hour counts of vehicular
volumes at 4 locations on Eight Mile Road east
and west of Woodward Avenue, and at b loca-
tions on Woodward Avenue east and west of the
followlng intersecting arteries: Webster,
Marshall, College-Pearson, Nine Mile Road,
Vester-Withington, Canbourne, Woodland, 8ylvan-
Cak Park, Maln, Ten Mile Road, and Washington
Avenue,
2, 24-hour vehicular counts at 20 statlons east
and west of Woodward on the following gide
streets: Webster, Marshall, College~Pearson,
Nine Mile Road, Vester-Withington, Canbourne,

Woodland, Sylvan~Oak Park, Devonshire-Poplar
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Park and Ten Mlile Road and on Main Street and

. Washington Avenue north of Woodward.

Vehicular turning movement counts (taken from
6:00 to 9:00 A,M, and from 3:30 to 7:00 P.M.,)
at the following 12 intersections with
Woodward Avenuet Eight Mile Road, Webster,
Marshall, College—Pearéon, Nine Mile Road,
Vester~Withington, Canbourne, Woodland, S8ylvan,
Main-Devonshire-Poplar Park, Ten Mile Road and
Washington Avenue.
Pedestrian tﬁrning movement count at the inter-
section of Woodward Avenue and Nine Mile Road
{taken from 6:00 to 9:00 A, M, and from 3:3%0
to 7i00 P.M.).
A vehicular speed study on southbound Woodward
Avenue at% the cemetery 1n Ferhdale.
A road inventory along Woodward Avenue which
obtalned the following data:l
a. Linear distances from Eight Mile
‘Road to Washington Avenue showlng
distance to each intersection for
both northbound and southbound lanes.
b. Road widths, including divider strips,
on Woodward Avenue and the side
streets,

¢, Existing signal equipment facilities.




In addition to the above phases of the survey, observa-

tions and studies were made of parking conditions in the Eight
Mile Road and Nine Mile Road sectors,

RECOMMENDATIONS.FOR MOVEMENT ON WOODWARD AVENUE (US.-10}

On the basls of a careful analysis of the data gathered
in the surveys, 1t is recommended that a new and fully flexible
progressive system of signalization be adopted and installed to
replace the obsolete and worn equipment now in use, (See
Figure 4) The recommended form of signalization is selected
to preovide the followlng features:

1. Continuous controlled movement of traffic

to full undelayed groups of vehicles on

- Woodward Avenue (US-10).

2, Right-of-way to peak directional traffic
at predetermined tlmes.

3. Individual control units at each intersec-

tion which can be adjusted for maximum
efficlency based on the requirements of the
intersection and the main thoroughfare

(Woodward Avenue).

L. Compensation for the unequal distances
between existing signalized intersections
- can be made easier than in other types of
gysteme; this feature 1s vital in the elim-
ination of congestion in areag where some

city blocks are longer than others,
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5. Control and discouragement of speeding

inasmuch as a vehlcle travelling faster
than the predetermined progression will
be-forced to make stops at most inter-
gsections., Such stoppages now occur on
Woodward Avenue, but this condition is
not necegsarily caused by speeding, but
by the combinatlon of obsolete and worn
equipment, the physical characteristics
of the connecting side streets and
changes in tfaffio pattern,

6. A further advantage of the recommended
system 1s that signals can be added be-
tween exlsting installations or at
elther extremity without necessarily
decreasing the efficlency of the pro-

gression, This long range viewpoint

should net be overlooked in municipal
slgnalization,
Movement on side sitreets in the area ig closely related
to that on-Woodward Avenue, Any confuelon or congestion on

the latter can be lald directly or indirectly to the efficienoy

of the traffic movement as a whole, If 1t becomes necessary
to add signals on city streete on either side of Woodward
Avenue, these signals should be installed to provide side street

progression coordlnated with the proposed Woodward system,




PROPOSED RATES OF TRAFFIC PROGRESSION

The traffic characterlstics of Woodward Avenue as
analyzed from the traffic survey, clearly pointed out the need
for signal equipment which would effectively handle the veh-
icular volumes at the peak periods and also normal fluctuations.

As shown on Figure 3, the average 2i-hour volumes on
Woodward Avenue are considerably higher than the highest c¢ross
street traffic volumes. The total volumes on Maln Street
CYS}I/EM hours) exceeds that of any other intersectional road
leg. The volumes on each leg of Nine Mile Road east and west
of Woodward Avenue ranked next in total volumes.

Although there has been an increase 1n the total vol-
umes, both on Woodward Avenue and the adjoining streets since
these volumes were recorded in March 1945 due to the end of
gasolline rationing, this increase is probably proportional to
the ratio of volumes as shown on Flgure 2,

| The distribution and vehicular turning movement

characteristics of the traffic on thls section of road are
shown on Flgures 2 and 5. Based on this information and the
exlsting time schedule of the present control, we recommend
that at least three bands of signal timing be used on Woodward
Avenue to expedite and handle these volumes. We recommend that
the timing be set to accommodate the southbound peak period
from 5:30 to 9:30 A.M,; (See Figure 6) the northbound peak from
3130 t5'7:30 P.M, (Figure 7) and that normal.operation insuring

equal progression (both northbound and southbound traffic) be
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maintained the balance of the day (Figure 4). If other peaks

are originated due to other industrial and business shift
changes, the directional peak movement of vehicles by hours
can be ascertained and the controls immediately set to handle
them, Variations of the above proposed dlagrams can be used
for Sunday, holliday and for recreational volumes as traffilc
dictates,

The proposed timing of traffic signals as shown on
Figures 6, 7 and 8, malntain a cycle change of 80 seconds,
This ié set so that a 50 gecond minimum is given to Woodward
Avénue and a 30 second %o the cross streets. The cross gtreet
Interval 1g shortened in several cases s0 as not to interfere
with the progressive time band. However, the traffic at these
several points is light in wolume and duration and therefore
should not be alloﬁed to interfere in the efficilency of the
propesed progresgsion,

Inasmuéh as the existing cycle 1ls now operating at
approximately 75 seconds, 1t is believed that the proposed &0
second cycle will, by effecting increased capaclty and traffic
flow on both Woodward Avenue and the slde streets, materially
eliminate the congestion now existing. The &0 second cycle
provides a 50 second continuoug flow of trafflc on Woodward
Avenue for directional peak hours as shown on Figures 5, 6 and
7. During the off-peak or normal hours, this cycle length pro-
vides the same maximum flow of traffic in both directions. To

decrease the cycle length will materially reduce the number of
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vehicles that can travel through the area at the designated

apeed. However, this system 1is flexible and can be changed as
conditions warrant, a feature not available 1n the exlsting or

other types of signalizatlon,

RECOMMENDED EQUIPMENT AND ESTIMATED COSTS

The modernization and establishment of controlled and
orderly traffic movement on US-10 (Woodward Avenue) and inter-
secting streets as recommended in this report will require
“replacement of gome equipment now in place and the installation
of new controls in other locations,

In order to produce a standard point of obedience at
each interéection along Woodward Avenue (both northbound and
southbound), identical eignal installatione are proposed, (Fig-
ure 4). This standard 1s comprised of a mast arm installation
suspended on the center of the U-lane highway, supplemented by

post indlcations, located on the near side of the intersection,

"Walk-Wait" indications are proposed for pedestrians crossing
the intersecting streets parallel with Woodward Avenue. This
combination will provide the necessary protection for pedes-
trians and establish a standard near side point of obedience for

becth northbound and southbhound vehicular traffic.

The cogt of the complete modernization of traffic con-

trol equipment as outlined in this report is estimated at

$22,125,00, Based on the number of intersections and length of
project, costs in each municipallty 1s as follows: Ferndale

$12,775,00; Pleasant Ridge $6,225,00; and Royel Oak $3,125,00,




CONCLUSION
The modern type of traffic signal control recommended
for installation on US-10 (Woodward Avenue) through the munici-

palities of Ferndale, Pleasant Ridge and Royal 0Oak should go

far to remedy and eliminate unnecessary trafflc congestion and
to safely expedite the flow of vehicles through this regilon,
As previousgly stated in thls report other factors are involved
in the prbblem.

Signals can be added on city streets intersecting with
Woodward Avenue and can be easily made to fit into a progres-
sivé band coordinated with the proposed system. In addition;
slgnals can be added on Woodward when necessary within and at
the ends of this sectlon without necessarily decreasing the
efficiency of the system.

If this eystem is installed with equipment capable of
producing simultaneous changes in cycle lengths, directional
flows, etc., practically any traffic situation likely to be
encountered can be handled without creating inconvenience either
to local motorists and pedestrians or to through traffic on

Woodward Avenue,

10




