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Information Retrieval Data
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JABSTRACT: The operations of three-lane, two-way pavements were evaluated to determine:

1} the warrants for aliowing or disallowing passing In the center lane and 2) the pavement marking
bnd signing schemes that best convey the applicable message to drivers, The procedure used were
observations of the operations at different sites under different marking and signing schemes, review
of the accldent histories of the sites, and a questionnaire asking drivers to interpete the various
imarking schemes. Gujdelines for determining if passing may be allowed are given, The report re-
rormmends that conventlonal marking and signing be used when passing is not allowed and that a
Bingle skip vellow marking with sign legend CENTER LANE/LEFT TURN OR PASSING be used
when passing is allowed,

REFERENCE: Mercer, Donaid J., The Marking and Signing of Three-Lane, Two-Way Highways
Report TSD-238-74, Michigan Department of State Highways and Transportation, Lansing, June 1974/




Table of Contents

ABSTRACT

TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES

INTRODUCTION
Purpose of the Study, 1
Background, 1
Marking and Signing Schemes Tested, 5
Method of Study, 6

SUMMARY AND RESULTS
Driver Performance, 8
Accidents, 11
Questionnaire, 11

CONCLUSIONS
RECOMMENDATIONS

NRIVER PERFORMANCE
Procedure Used, 18
Reliability of the Procedure, 2N
Study Sites, 21
Site 1: M 82 (Main Street) Fremont, 23

Site 2: US 131 (Main Street) Cedar Springs, 27

Site 3: M 13 (Fuclid Avenue) Bay City, 33

Site 4: M 89 (Michigan Avenue) Bedford Twp, 36

Site 5: 96 BL (Grand River Avenue) Howell, 41

Site 6: M 153 (Ford Road) Westland, 45

Site 7: M 104 (Savidge Street) Spring Lake, 47

Site 8: US 131 (State Street) Big Rapids, 53
ACCIDENTS

QUESTIOMNAIRE

APPENDIX 1
Applicable State Statutes

APPENDIX 2
Data Collection Form

APPENDIX 3
3-Lane Pavement Markings Questionnaire

REFERENCES

i

iy

iv

12
16
18

57
60
66

67

68

72



Table
Table
Table
Table
Table
Table
Table
Table
Table

T S B A

8.

9.

Tahle 10.

Tahle 17.

Tahle 12.

Figure
Fiaure
Fiaure
Figure
Figure
Fiaure
Figure
Fiqure

Figure

Figure 10,

Figure 11.

8.

Q.

List Of Tables

Observed Center Lane
Observed Center Lane
Observed Center Lane
Observed Center Lane
Observed Center Lane
Observed Center Lane
Observed Center Lane

Observed Center Lane

Use
lise
Use
Use
Use
Use
Use

Use

at

at

at

at

at

at

at

at

Fremont

Cedar Springs
Bay City

Bedford Township
Howell

Westland

Spring Lake

Big Rapids

Accident Histories of Twelve Three-Lane Sections

Responses Obtained from Questionnaire

Comhbinations of Moves Allowed by Respondents

Combinations of Sketches answered Correctly

List of Figures

Location Map

Pavement Marking Schemes Studied

Experimental XR3-9b and Advance Notification Signs

Geometrics of Site 1
Geometrics of Site 2
Geometrics of Site 3
Geometrics of Site 4
Geometrics of Site 5
Geometrics of Site 6
Geometrics of Site 7

Geometrics of Site 8

iv

, Fremont

. Cedar Springs

, Bay City

, Bedford Township

, Howell

, Westland

» Spring Lake

, Big Rapids

24
29
34
38
41
46
49
54
57
60
60

61

22
28
32
37
40
44
a8
52



Study Sites

Cther Sites used
in Accident Analysis

Other Threa-tane Sectians
in Urban and Suburban Areas

e RF e a.mmmm “aroen

it

R T Eino F DDA 1 ACOnn

SR FoRR 1 nml l
, !
saariy | { o ; wiu\!TJ?wW—'- fK‘MW_{— s

i
T mlo—*[ ‘J* F T
P [
4 SuBrgRaplds _4 v
rEWAYGD LTI i B3 A ... -
: - Cit,
Shelby m i P8 A VB"L.”’ P
I — Fremont l _J' 19_ L
prne k- — "'“'"Z'“.”'“ T R

L. 2 CedarSpn'ngs i

e

g e i | !
o e
ci | f‘ T w.—l' pon .\mﬂ B Genesee Twp

7 SpnngLake Coa i )
_Lﬂ Watertown Twp, % e |,

it | takon L |
1

S 5 — Howell
. 4 Bedford Twp. _L._- & L
V;:O—IU;‘U_I;IMK;) CheTN L et * wAusINAY A
i [® ! a I l ®

I Leam Twp. l 6 - Westland
T TRRET T [ { ok

R

N

FIGURE 1.

Location Map




I ntroductioh

PURPOSE OF THE STUDY

The operations of three-lane, two-way highways in urban
and suburban areas were evaluated to determine:

1. Warrants for specifying the use of the center lane

a) for traffic in one direction only
b) for left turns only in both directions
‘¢) for left turns and passing in both directions

2. -The pavemenf marking and signing schemes that best

convey the applicable message to drivers.

The warvrants may be a function of speed, Teft turn raté,
traffic volumes, alignment, and environment. They are es-
tablished from the tradeoff between (1) the increased ac-
cident potential resulting froh.opposfng passes in the center
lane and (2) the increased accident potential resuliting from
the congestion caused by restricting passes in the center
lane. These accident potentials are measured by tabulating
accidents, conflicts, and erratic movements.

The preferred marking and signing schemes are determined
by observing driver behavior under a variety of markings and

signs at eight study sites (Figure 1).

BACKGROUND
Michigan's Vehicle Code, (15) Section 642 (Appendix 1)

specifies three situations in which a vehicle may be driven



in the center lane; 1) "...when overtaking and passing an-
other vehicle...", 2)Y". .. ﬁh'preparation for a left turn...",
or 3)"...where such center Tane is at the time a110cated"exr-
clusively to traffic moving in the direction the vehicle is
proceeding...." The Uniform VYehicle Code, and the vehicle
codes of 40 other states and Canada have a similar provi-
sion (18, pp 239-240) for three-lane roadways.

The 1970 Manual on Uniform Traffic Control Devices
(MUTCD) (21, pp 179-180, and 182)‘d0es not provide a mark-
ing scheme to accomodate the first situation, permitting
. passing from both directions. Its marking scheme (Figure
3-1b) allows passing in one direction only. The 1973 Mich-
igan Manual of Uniform Traffic Control Devices (MMUTCD)
specifies (17, p 223) that when two-way passing 1s-q11owed
the pavement will be marked with a single yellow skip line
between lanes. |

The Federal Highway Administration approved that pro-
vision with the stipulation that the Department_of State
Highways and Transportation conduct an experiment of thrEej
lane pavement ﬁarkings. |

The Department requested,'through the National Advisory
Committee of the American Association of State H{ghway‘and
Transportation Officials, permission to conduct.such an ex-
periment; this request was approved by the Federai HighWay
Administration, Office of Traffic Operations, (5) in official

ruling M-20 (Ekpr.),



Before passing can be prohibited on a section of high-
way in Michigan, the highway authority must determine that
such passing would be "especially hazardous...based upon a
traffic survey and engineering study" {Section 640, Michigan
Vehicle Code, Appendix 1). For that reason, passing cannot
be arbitrarily prohibited on three-lane, two-way highways.
Passing, in fact, may be desirable to maintain capacity of
these sections; if it is prohibited, a slow-moving vehicle
can cause considerable congestion and resulting conflicts.

On suburban sections, there is generally 1ittle oppor-
tunity or desire to turn left, so the center lane is used
primarfly for passing. 1If passing were prohibited, the
stowest vehicle would determine the running speed. These
sections often carry high peak hour flows and are usually
one to three miles long; a slow-moving vehicle in that en-
vironment can induce erratic and unsafe movements by reducing
capacity.

On urban sections, the center lane is used almost ex-
clusively for making left turns; but there is occasionally a
need to pass a slow-moving vehicle, such as one attempting
to park, waiting for pedestrians before turning right, or
searching for a particular address. The thru lanes of a
curbed three-lane section will frequently be blocked tempo-
rarily by a public service vehicle or a stalled, standing
or parked vehicle. Passing of such non-moving vehicles is.
permitted under section 634 {a){2) of the Michigan Vehicle

Code, "...when an obstruction exists making it necessary to



SCHEME A. Passing Prohibited
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SCHEME B, Passing Allowed

S

>

SCHEME C. Passing Allowed (Current)
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NOTE : All lane lines colored YELLOW

FIGURE 2. Pavement Marking Schemes Studied
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drive left of the center of the highway...." (15, p. 120)

Local officials generally support the three-lane con-
cept, evaluating their sections with statements such as "a
definite improvement over the two-lane pavement". {2) While
most local police don't object to low speed passing on urban
sections, they oppose high speed passing and, in particular,
drivers using the center lTane as a thru lane. That move is

not permitted under the law or any marking and signing scheme.
MARKING AND SIGNING SCHEMES TESTED

Three marking schemes were uysed (Figure 2):

Scheme A is the scheme most commonly used on five-lane
sectionﬁ, where passing in the center lane is prohibited. It
is identical to Figure 3-4a of MUTCD (21, p 185) and of 1973
MMUTCD (17, p 225). It was first applied in 1972 to five-
lane sections and to three-lane sections where passing 1is
prohibited.*

Scheme B is designed to resemble what a thru driver
would see on a two-lane road where he may pass but oncomirng
traffic is prohibited from passing. It is used by Ontario
to denote that passing is permitted in the center lane.**
It was teéted at six sites where passing is permitted.

Scheme € is the scheme that is recommended by the Federal

Highway Administration, Office of Traffic Operations (4), to

*Under 1963 MMUTCD (16, p 288), Figures 3.4 and 3.5, a
single solid white line was used to denote a center lane
where passing was not allowed and a single skip white line
was used to denote one where passing was allowed.

**The accompanying ground-mounted sign carried a legend
similiar to USE CENTRE LANE TO PASS ONLY WHEN CLEAR OF TRAFFIC.



denote that passing is allowed; that Ontario may be using

on some sections where passing is allowed (6); that Michigan

first used in 1972 on such sections; and that 1973 MMUTCD,

Figure 3-2c¢c (17, p 223), specifies for such sections.
Conventional signing (R3-9 and R3-9a) was used with

Scheme A. A variation of the R3-9 legend, CENTER LANE/LEFT

TURN OR PASSING (Figure 3), was tested with Schemes B and C.

That sign legend is denoted "XR3-9b" in this report. For

the protection of the public, an advance notification sign

(Figure 3) was also erected whenever either Scheme B markings

or sign XR3-9b was first installed.
METHOD OF STUDY

The study was conducted in three phases: 1) observations
of driver behavior under a variety of marking and signings,
2) a review of the number and types of accidents on three-
lane sections, and 3) the evalyation of‘a questionnaire that
asked drivers to interpret the various marking schemes.

The primary task was the observations, made at eight
study sites. Except at Site 8, none of the changes in mark-
ings or signings resulted in a change in the legality of any
move. At Site 8, the signing change had the effect of legal-
izing passing for both directijons. Four types of sites were
studied:

Sites 1 and 2 were urban curbed highways, through
the Central Business District of a community, operating

at 25 to 30 mph. The center lane is used more for left
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turns than for passing.

Sites 3 and 4 were higher speed suburban uncurbed
highways, where the center lane is used primarily for
passing.

Sites 5 and 6 were previously marked and signed to
prohibit passing in the center lane. These observations
measured the effect of slow vehicles under a no-pass
condition and obedience to the signing.

Sites 7 and 8 tested specific items. At Site 7,
the overhead signs were revised from BEGIN/END CENTER
LANE FOR LEFT TURN ONLY to tane-assignment arrows. At
Site 8 a no-passing restriction in one direction was
changed to permit passing, to reduce congestion caused

by siow-moving trucks.

Generally three tests were conducted in this sequence:

Test 1 observed the operation under the original
signing and marking. The‘markings were jneffective at
most sites, having been obliterated over tﬁe winter.
These first tests were conducted in April 1973.

Test 2 observed the operation after one element,
either markings or signing, had been changed. This
measured the separate effect of each efement on driver
behavior.

Test 3 observed the operation after the other ele-
ment had been changed. This measured the total effect

of the proposed schemes.



Summary and Results

To determine warrants for various uses of the center
lane of three-lane two-way highways and to determine the
appropriate signing and marking schemes, this study observed
the operation of eight such highways, reviewed the accident
experience of twelve, and quer{ed a group of drivers on their

understanding of the various marking schemes.
DRIVER PERFORMANCE

The driver-performance phase consisted of a number of
observations, usually three, at each study site (about 0.6
mile [1 km] in length). With a few exceptions the observa-
tions were of six-hour duration. The first of these tests
at each site was made under the original signing and what-
ever markings remained. The second test was made after one
of those elements was changed; the third was made after the
other element was changed. The factors measured in the
tests were the frequency of use of the center lane, the dis-
‘tance travelled in the center lane, and any conflict re-
sulting from that use.

Urban with Passing {(Fremont and Cedar Springs). The

tests at Fremont demonstrated the importance of markings;
drivers operated the road as a two-Tane highway, using the
center joint as divider, without the markings. Though

Scheme B markings were used, Scheme C markings would have



effected the same result; the prime benefit of Scheme B is
that, since it contains 3.5 times as much yellow Tine as

does Scheme C, the markings are apt to be effective for a
larger period of time. That could be important: The most
hazardous situation would be when the T1ines have badly faded
and drivers' behavior is transitioning between two and three-
lane operation. The placement of XR3-9b signs was followed
by a decrease in the passing rates.

At Cedar Springs, the placement of the signs met with
immediate opposition from local officials, resulting in in-
complete study at that site. Under Scheme B markings, no
signing, and high volumes, center Tane use for movements

~other than Teft turns was nearly non-existent.

Suburban with Passing (Bay City and Bedford Township)

The placement of XR3-9b signs at Bay City was followed
by a significant reduction in the rate of left turn onto the
highway using the center lane. The application of Scheme B
markings was followed by a significant reduction in the pass-
ing rate in one direction and an insignificant reduction in

the other.

The placement of Scheme B markings at Bedford Township
reduced the number of eastbound strays, mostly occurring at
a2 3-degree curve; and the number of left turns onto the high-
way using the center lane. The placement of XR3-9b signs did
not significantly affect the operation of the highway.

Urban and Suburban without Passing (Howell and Westland)

The re-application of Scheme A markings at Howell re-

sutted in a reduction in the frequency and the distance trav-



elled for passes in both directions. The installation of
R3-9a overhead signing did not result in a change in the
operation of this highway;

At WestTand thefe was Tittle use of the center lane
for any‘purpoﬁe. Volumes here high, reaching peak 15-min
flows of 502 vehicles both directions and 278 vehicles one
direction, with Tittle congestion observed. Because it was
not possib]e to erect overhead signing as proposed in thé

~ study plan, only one test was conducted at Westland.

Specific Sites (Spring Léke and Big Rapids). At
Spring Lake, thelsigning tested was overheadr1ane¥assignment
arrows at thé ends of the three-lane section, with no in-
terior signing. That signing did eliminate one undesired
move : vehfcles entering the three-lane section would vio-
late a mandatory left-turn provision and enter via the cen-
ter lane. The passing rates at Spfing Lake were signifi-
cantly reduced following the application of Scheme B mark-
ings.

The tests at Big Rapids were intended to measure the
improvement in flow resulting from changing from no-passing
to passingl " The application of Schemé B markings was fol-
Towed by a decrease in the passing rate in one direction
and in the distance required to éomp1ete the passes. The
change in the'sigqing-]ega]izing the passing movement in
one direction (passing aﬁready being a]Towed'inlthe other

direction) had no effect on the passing.rates.
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ACCIDENTS

The 2-year accident histories of the eight study sites
and of four other sites were evaluated. About thirty per-
cent of the head-on and side-swipe-opposite accidents in-
volved an intended use of the center lane. The others in-
volved a vehicle crossing from one thru lane to the other.
There was one fatal accident resulting from a head-on con-
flict; the passing vehicle made a hurried return pass, and
hit the passed vehicle. The most common type of accident
involving center Tane use resulted from an improper lane

change. into the center lane.
QUESTIONNAIRE

A group of non~technica1'Department employees were
polied on their interpretation of the various marking schemes.
O0f three schemes designed to indicate that passing is per-
mitted, Scheme C (the.current étandard) had the greatest
number of correct answers. For Scheme B markings there was
a tendency to not allow passing. However, even Scheme A,
.to which the respondents should have been familiar, had a

low rate of correct responses,

11



Conclusions

At the four urban study sites where passing is per-
ﬁitted, no serious operational problems appeared that could
be attributed to the passing movements. 1In nearly all cases
the vehicle being passed was a slow-moving vehicle, either
in the process of turning right or parking. Only rarely
did a vehicle attempt to pass another vehicle travelling
near the speed limit. It is such high-speed passes that
Tocal officials generally object to; however, there is no
“practical way to differentiate by law between a high-speed
and a low-speed pass. All of these sites had frequent
passing of stopped vehicles. Such moves are Tegal, since
the stopped vehicle constitutes an obstruction. At all sites
there were conflicts involving passing vehicles, but they
were minor; none presented immediate danger to drivers.

At the two suburban study sites where passing is per-
mitted, the passes were far more frequent'than at the urban
sites and. were genera]]y.hfgh—speed passes. Likewise the
conflicts observed were more severe, with near-accidents
occurring at both sites. This was more preva]ent'at a three-
degree curve in Site 4, indicating that such curves should
be analyzed for potential no-passing zones. 'The warrants
for that no-passing zone would be different from those on a
two-lane, two-way highway: It is important not oniy to know

that there is an approaching vehicle, but also to know which

12



lane that vehicle is in. It should be noted that there were
no accidents at that curve during the two-year period.

At the two sites where passing is prohibited, and that
prohibition is rigidly enforced, there remains occasional
passing, genéra]]y slow~speed passing. The passing resulted
in two minor cénflicts at the urban site (Site 5). Following

the pattern of the sites with passing, the suburban site had

more severe conflicts than did the urban site, including a
near~accident,

Peak flows at the study sites reached about 1100 vph in
one direction, 2000 vph total. The quality of operation under
those flows might be described as level of service C, based
solely on visual interpretation. As the Highway Capacity
Manual mentions (9, p 318), three-lane highways operating
under special controls, such as left-turn-only, are special-
ized cases requiring local analysis; the general capacity
criteria do not apply. A more.rigorous determination of
capacity, therefore, would require not only more and differ-
ent data than was collected but also the formalization of new
equations, all falling outside the scope of this work. With-
out that information, and with accident and conflict rates
too low to measure relative accident pbtentia1s, the warrants
being sought for use of the center lane must be reduced to
guidelines,.

Reaction to the XR3-9b sign legend, CENTER LANE/LEFT
TURN QR PASSING, paralleled the general attitudes of local

officials toward the use of the center lane, Those who

13



oppose passing a]sd opposed the legend; they may tolerate
passing but they prefer to not advertise it. The driver ex-
pectancy viewpoint takes the opposite approach: if there are

to be passing movements in the vicinity of a driver, he should
be alerted to.that fact and expect them, At those sites where
passing is the accepted norm, the experimental legend was met
with no opposition. Drivers' reaction to the legend, as mea-
sured by the change in the rate of passing following erection

of the signs, was minimal. At four sites where the change could
be measured, three had no change in the passing rate and one had
a Tower rate. The average distance traveled during a pass in-
creased at two sites and was unchanged at the other two.

The experimental Scheme B markings were not well under-
stood; Local police officials, who presumably know the pavement
marking code, could not correctly interpret Scheme B, nor could
mdst respondents to the questionnaire, who had a tendency to
disallow passing. That tendency was réf]ected in. the obseru
vations: at four sites where change could be measured, the
passing rates decreased for three of them and was anchanged
in the other, It may be that the pavement marking code has
not been well promulgated. The 1973 Michigan Official Highway
Map carried a display of the new symbol signs, but made no
mention of markings.

Marking changes had a greater effect on driver behavior
than did sign changes. But markings alone do not adequately
convey the intended use of the center Tane t5 drivers; both

signs and markings should be used,

14



There was no accident pattern developed at the sites
studied that could be attributed to center lane usage. Ex-~
cept at the two rural sites, four out of five accidents oc-
curred at intersections. At the rural sites there were few
total accidents, of which one-third invelved a parked car or
an animal, The head~on accidents did not stem from center-
lane usage, In fact the center lane, acting as a narrow
paved median separating the two streams of traffic, may have
helped reduce the severity of the impacts and eliminated sim-
ilar accidents by providing additional time and refuge area

to take evasive actijon.

15



Recommendations

Based on the findings of this study, it is recommended:

30

That the following guidelines be used as guides in

choosing between permitting or prohibiting passing

in the center lane of three-lane, two-way highways

in urban and suburban areas:

a)

b)

c)

d)

At urban sites where there exists some factor
to continually produce a number of abnormally
slow-moving vehicles, passing may be permitted
to provide a means of maintaining the flow,
Such factors would iné]ude parking or numerous
right turns.

At suburban sites where there is little left-
turn demand passing may be permitted,

Use of the center lane for passing can be ex-

pected to decrease as 'the total flow approaches

capacity. If the anticipated number of passing

movements is low, less than 10 passes per hour

in each direction, passing should be prohibited.

To provide continuity in the operation of the
center lane, passing should be prohibited
throughout the entire section when the.three-
lane section is adjacent to a five-~lane section
of highway or when the three-lane section wouid

have substantial no-passing provision.

16



e} Af the ends of the three-lane section, the markings
and signs should be designed to Tead center lane
users properly.

That the experimental XR3-9b sign Tegend CENTER LANE/

LEFT TURN OR PASSING be made standard, for use when that

type of operation is used; and that the Michigan Manual

on Uniform Traffic Control Devices be revised to include
this treatment.

That Scheme C marking§ continue to be used on those sec~

tions of three-lane pavements where passing is to be

permitted, |

That on any three-lane two-way section, the appropriate

signing be spaced intermittently so that drivers enter-

ing at points within the section are made aware of the
intended operation,

That the capacity of three-lane two-way highways be

studied so that waffants for the use of that treatment,

compared to tﬁo—, four-, and five-lane treatments, éah

be developed. o

That no-passing zone criteria for three-lane pavéments

be developed, based on the dfiver'é need to know if the

portion of the center lane he intends to use is in fact
already being.used by another vehicle.

This study found insufficient information to comment on

use of the center Tane in rural areas or on designating the

center lane for use exclusively by one direction of travel,

17
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Driver Performance

PROCEDURE USED

To determine how drivers are affected by the various
marking and signing schemes, observations were taken at eight
different study sites. Each use of the center lane was re-
corded; the information tabulated was the direction, the time,
the purpbse for using the center lane, the distance traveled
in the center lane, and any resulting conflit and the outcome
of the conflict. The dafa collection form is shown in
Appendix 2. |

Observations were generally made over three two-hour per=
jods covering the morning, noon-hour and afternoon peaks,
Machine counts were taken of the thru flow in each direction
and recorded in 15~-minute increments. The counters were placed
near the center of the study sites.

Generally three dbservers were used, each watching-a zone
“about 1000 ft (300 m) long. This was sufficient to fully in-
clude most study sites; at sites considerably longer than 3000
ft (1 km), only a representative portion of the site was ob-
served., To trace a vehicle that passed from one observer's
zone to another in the center lane, the obsefvers noted all
such moves and gave a brief description of the vehicle {make
and color).

The ‘data on type of use and distance traveled was then

coded and tabulated to show fqr each direction the number of

18



occurrences of each type of move per 15-~minute period and the
basic statistics for distance traveled in the center lane: |
mean, median, mode and standard deviation. This tabulation
was performed by the Department's Burroughs B5700 computer
using a program written in COBOL., The data from all zones
were combined to build the tabulation. This tabulation, when
combined with the flows, allowed for further analysis, such
as determining the proportions of total vehicles using the
center lane for each purpose and computing regression lines
for the various uses as a function of the volumes and of
other uses of the center lane. The computations were per-
formed ﬁsing the BASIS (Burroughs Advanced Statistical
Inquiry System) package., A 95 percent confidence level was
used in analyzing the data.

The local police agencies were contacted 1) before the
initial observations to obtain their comments on the original
operation of the three-lane sections and 2) after the signing
and markings had been changed to determiné if they héd ob-
served changes in the operation.

The initial observations were made before any changes were
made; subsequent observations were delayed until at least one
month after a change was made to allow time for drivers to
adjust. As much as possible, all observations at each site
were made on the same day of the week. At sites requiring
two hours travel time the afternoon counts were actually

taken the day before the morning and noon-hour counts,

19



RELIABILITY OF THE PROCEDURE

This procedure produced a reliable accounting of the number
of uses of the center lane. The observers were able to keep
pace with the movements by tallying, in the remarks column,
the number of times each type of move occurred in each 15-
minute period., Some vehicles recorded as leaving or enter-
ing an observer's zone could not later be traced in the
adjacent zone, The result could be that a vehicle would be
recorded twice, once by each observer, and that the actual
distance it traveled in the center Tlane would be longer than
recorded (a ging]e 2000 ft movement might be recorded as two
1000 ft movements). At one site where this problem occurred,
the vehicles were leaving the center lane shortly after clear-
ing one observer's zone and were not recorded by the second
observer. So this problem is not regarded as significantly
affecting the data.

For several reasons, the tabulatiohé of distances trav-
eled in the center lane was inaccurate., One source of érror
was the fact that the observer may not have detected the
vehicle until it was already in the center lane, so he had
to estimate where the vehicle began its maneuver. Another
source of error was the innate inability of the observers to
accurately estimate distances; some observers consistently
recorded longer distances than did others. This is reflected
in larger standard deviations calculated for the data, mean-
ing thaﬁ, to show a significant change in the distance trav-

eled in the center lane, a large change in the mean distance
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traveled is needed, The "average distance” presented in the
Tables 1 through 8 is a value selected as most representa-
tive, based on the arithmetic mean, the median, the mode and
the standard deviation. The value is rounded to the nearest
25 ft and that value is further rounded to the nearest 5m.
Due to this manner of rounding, the metrfc value could be

as much as 6 m (20 ft) from the initial value.

The observers either stood beside the highway or sat in
unmarked cars while collecting the data. 'In doing so they
were conspicuous (especially when standing)}, as evidenced
by a high proportion of passing motorists who Tooked or
shouted at them and the number of passing pedestrians who
would stop to chat or to air a comment of some aspect of
the highway system. The latter problem may have resulted
in some center lane usages not being recorded because the
observer was detracted, The former problem had an unknown
influence on driver behavior. - Thbugh the driver didn't
know the purpose of £he observations, Tt‘is speculated that
they would strive to avoid making mistakes when they know
they are being watched, Thus they may have slowed at least
to the posted speed (inconsequential to this study) and may
have shied from using the center lane if they were unsure

that such a move was proper,

STUDY SITES
A description of each site, the changes made in the markings

and signing, and the data obtained follow:
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Site 1: M 82 (Main Street) Fremont. Fremont is a com-

munity of 3500 set in a rural area. M 82 is a 22-mile {35

km) long farm-to-city rural two-lane, two-way highway. The
study site i1s the major east-west vroute through the city,

with the city's major employer (a baby food processing plant)
located near the west end of the three-lane section. Figure

4 shows the geometrics and the markings and signs used at

this site. If a sign was not in place for all tests, the test
numbers for which it did apply are shown in parenthesis. The
three-lane section had a 1973 Sufficiency Rating of 17, made

up as follows:

Item Value Sufficiency Rating Haximum Scare
Capacity (ADT)* 9,200

{ 30HH) t.,070 2 (Lritical) 1¢
Surface 4 (Critical) 30
Base 0 3¢
Safety (Acc/I00MYM) 1.872 1 (Sritical) 30

The major problem with this site is that the drivers
tend to revert to two-lane operation when the pavement mark-
ings are worn off. This may stem from the driver's tendency
to shy from parked cars in the CBD, which is reinforced by a
joint Tine in the geometric center of the pavement._ Another
problem, as reported by Fremoﬁt Chief of Police Galen W.
Brookens "...seems to be the conveying of the information re-
garding the center Tane for left turn to those people entering
this section from a point other than at the two ends, during
darkness and inclement weather." (2)

The results of the three tests at Fremont are tabulated

in Table 1.
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Test 1.1 was conducted on Monday and Tuesday, April 2
and 3, 1973. Existing signing consisted of overhead BEGIN/
END CENTER LANE FOR LEFT TURN ONLY at the west end and over-
head LEFT TURN ONLY near Steward Street (where M 82 turns
south), with LEFT TURN LANE signs at the signal at Division
Street. The Scheme C markings were completely worn away.
Except at Division Street, where left-turn vehicles aligned
themseives with the signs, the operation of this section
was that of a two-lane highway. Virtually all vehicles
could have been called Strays; the distance travelled in
the center lane had 1ittle meaning.

The following conflicts were recorded:.

M 87 (Main St} Fremont

Urban, 25 mph (40 km/hr) Curbed, 36 and 50 ft (11.0 and 15 m) width
Passing Allowed Parking allowed in middle 1/3
Test 1.1 Test 1.2 Test 1.3
Movement 4/2-3/73 6/6-5/73 9/VE-T2/73
o R R Y N R D R

fast ﬁnund

Total Flow 2611 2661 2454
1 Left Turn 4911 t88.1| 20n (g0} 583 | 256.7§ 175 {55) 7631 310.9 200 (60}
? Left Turn ts Highway n . . 2 n.8 16 6.5 75 {25}
3 LT to H'way {Backing) [i] 4 k} '
4 Pass Maving [3 2.3 7s (25} ’ 36| 13.5] 150 (45) 21 8.6 400 {120)
5 Pass Parked s9| 2z.6| s0 (18} 169 | 3,54 100 (30} 171 69.7 100 {39)
& Pass Bicycle 3 7 2.6 200 {60} 1 4.5 75 (25)
7 Stray -- 51 19.1]zo0 (60} | 13| 5.3 500 (150)
8 Evasive n | 1.5 45| 18.3 125 (40)
a  Left Turn From Thru -- 7 2.6 8 3.3

West Bound

Totzl Flow 2783 2068 2424
1 Left Turn 3851 138.3| 175 (55} 535 | 180,31 175 (55} 324 | 133.7 200 {60)
? lLeft Turn to Highway 1 150 (25} 1 4
3 LT to H'way {Backing) 0 n ]
4 Pass Moving 5 1.8] 200 (60) 42| 14.21 13125 (4o} 7| 2.9 200 (60)
5 Pass Parked 61 21,9 56 (15) 143 | 48.23 75 (25) 132} 54.5 180 (30)
6 Pass Bicycle 0 1 2
7 Stray -- 12 1.0 z0a {&0) 7 2.9 175 (55)
8 Evasive 0 5 1.7 4 1.7
9 Left Turn From Thru -- n 10.4 14 5.8

TABLE 1. Observed Center Lane lUse at Fremont
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Freguency Conflicting Vehicles Result of Conflict

64 LT from thru vs Thru Thru flow Stopped
or blocked momentarily
1 Oppasing LTs 1 Aborted turn
z Opposing LTs Slawed in CL, completed turn
15 Passing Parked vs Parking Parking encreached in CL., so

Passing encroached on opposing thru

Test 1.2 was conducted on Monday and Tuesday, June 4
and 5, 1973. Scheme B pavement markings had been applied.
The section was again operating as a three-lane section with
no lane violations except to avoid vehicles in the process
of parking or to shy from pedestrians stepping from between

parked cars. The following conflicts were recorded.

Frequency Conflicting Vehicles Result of Conflict
ki LT from thru vs Thru Theu flow stopped
2 LT from thru vs Thru Thru passed LT on right
1 Pass vs Cpposing LT LT returned to thru, completed turn
1 Dpposing LTs 1 Completed, ather returned to thru,

turned at next intersection

Test 1.3 was conducted on Tuesday and Wednesday, Sep-
tember 11 and 12, 1973. The former signing had been replaced
“with XR3-9b signs. Main Street was closed at the east end
of the study site. That,had ltittle effect on this test; 1in
the previous tests no passing was observed in that area. The

following conflicts were observed:

Freguency Gonflicting Vehicles Result of Conflict
1 Opposing LTs t dompleted, other aborted
1 Cpposing LTs Both complated
1 pposing LTs Both slowed, complieted
2 Opposing LTs 1 stopped in thru, then compieted
1 LT vs Wide Right Turn Both completed
1 LT vs Opposing Pass Both completed, LT partly from thre
k4 2 Opposing Pass-parked 1 Completed, other stopped in C.L
1 2 LTs, same 1 Stopped in C.L.
1 LT ve LT from thru LT from thry cut off LT from CL
1 Z Pass Parked, same Lead stopped in L, other passed

in opposing thru

In February 1974, Chief Brookens offered these comments

25



Because your final siqning has deen completed only a few months it
would he very difficult to wmeaningfully assess its effect at this time...
In analyzing the hazardous driving actions involved in these [42
accident] repoerts, we discovered that there were only three accidents that

might be linked in any way to the three-lane, two-way pavement. GCGne of
these irvelved improper ltane wsage and the other two made left turns from
the right Tane...

We feel this [3-Lane) system has expedited the flow of traffic with
much less cengestion and confusion now that it is well signed and the lane
markings are visible most of the time. It has been our experience that
our local citizens generally comment on something only wher it s unsatis-
factory. In this respect we have not recefved any unfavorable coemments en

this system.

At Fremont, the application of pavement markings had a
significant effect on the operation of the road. The number
of vehicles passing increaséd significantly as a result of
the opening up of a lane to accomodate the move. The actual
number of passes recorded is misleading as it includes sev-
eral multiple passes: of thé 42 westbound passes during Test
1.2, 11 passed the same tractor and 7 passed a concrete mixer
maneuvering to an off-road construction site. .There was also
a considerable increase in the number of passes of parked
cars due to an increase in the amount of double parking.
Again, one vehicle would be passed by many.

The signing change did not affect the operation of the
road. Though the XR3-9b signs permitted passing, the actual
number of passes decreased, due to a reduction in the number
of multiple passes. The high number of eastbound Evasive
moves consisted primari1y of two types of moves: passes of
parking vehicles that were in the process of backing, called
"Pass Parked" 1in Test 1.2, and shying from crossroad ve-
hicles that approached the thru lane to obtain better vision,
ca]ied "Stray" in Test 1.2. Left turns from the thru lane,

and accompanying conflicts, reduced from Test 1.2 to Test
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1.3. This is most 1ikely the result of the drivers becom-
ing accustomed to the third lane.

The change in the types of conflicts between Tests
1.7 and 1.2 reflect the differences between two-Tane and
three-Tane operations. There was no significant change in
" either the number or the types of conflicts between Tests
1.2 and 1.3, resulting from center lane use.

Efforts to relate the number of each type of center
lane use to the flow were unsuccessful because the rates
vary by time of day. For example, in Test 1.2 the eastbound
teft turn rate was 183 turns per 1000 vehicles in the morning
count, 407 in the noon hour count, and 245 in the afternoon
count, for an overall rate of 257. The left turn rate for
each direction increased significantly with each test. The
reason for this is unknown; the markings and signing should
have minimal effort on the freduency of that move.

Site 2: US 131 {(Main Street) Cedar Springs. Cedar

Springs is a community of 2000 located 13 miles (20 km) north
of the Grand Rapids metropolitan area. US 131 is a major
north-south highway serving the west side of the state that
carries high volumes of vacation traffic. It is a four and
six-lane Timited-access highway for a 75-mile (120-km) sec-
tion ending 4 miles (6.5 km) south of the three-lane section.
The freeway section has been extended beyond Cedar Springs
since the completion of this study. Main Street is the major
north-south route through Cedar Springs (Figure 5). Parking

is permitted on the north bound side through the central
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husiness district. Thg major portion of the study site had

a 1973 Sufficiency Rating of 16 (the rating of the remainder

was- 22):

Ltem Yatue Sufffciency Rating Maximum Score
Capacity (ADT) 9,100
{ 30HH} 1,360 1 {Critical) kit]
Surface 8 15
Base [3 15
Safety {Acc/100MYN) 903 1 {Critical) 30

- This three-Tane system has been in operation for sev-

eral years.

Its performance as described by Cedar Springs

Chief of Police George R. Seymour was (20):

on Main Street about ninety percent.

...The establishine of the system here has cut our traffic accidents

We had in the past numersus accidents

which were caused by attempting to back into a parking space, or driving

out of them Tnto the line of traffic.

The type of violation which the new system has brought with it is the
This

use of the center Jane for passing from one end of towr to the other.

causes some danger and a 1ot of apprehension among the citizens...

The results of the three tests at Cedar Springs are

shown in Tabhle 2.

US 131 (Main St}

trban: Speed Limit 25 mph (30 km/hr)
Passing Allowed (Disputed)

Ledar Springs

Curbed, 36 ft & 44 ft width (11.0 3134 )
Parking 2Tlowed on northern 2/3 (NB only)

Test 2.1 Test 2.2a Test 2.2 Test 2.3
Movement Are6-27/13 6/15/73 6/17/73 _ a/12/12
Nu.] rate 4 Avyg. Dist No.[ rate 4 Ayg. Dist NO.AL rate Avg. Dist ;Ak;?tfhﬂﬂ[]vg. Dist
per 100§ ft {m) per 1004 ft (m) er 1060| ft (m) | Ko ft (m)

North Bound

Total Flow 3131 (6 hr} 895 (1 hr) 401 {1 hr) 1656 (4 hr)
1 Left Turn 355 ¥17.3| 25¢ (75)] 56 2.6 300 (30} 33 82,3150 {45)| 219 |132.2 |125 (40)
2 lLeft Turn to H'way B3] 28.6f 50 {15 )] -0 "
3- LT to H'way (Backing 0 0 0 0
& Pass Moving 16 3.2) 225 (79) i 3 7.5 | 500 {150) 3 0.6
5 Pass Parked 18 5.8] 250 {75) 9 1 t 6.6 ] 50 (i8}
6 Pass Bicycle 9 [ 0 0
7 Stray 5 1.6] 100 {30) 1 50 (15 0O 4 2.4 1226 {10}
& Fvasive 2 0 0 a
9 Left Turn From Thru 26 8.4 z 1 0

South Baund

Total Flow 2589 (6 hr) 475 {1 hr) 750*% {1 hr) 1796 {4 hr)
1 Left Turn 383 | 147.9| 200  {&0) 16 96.48 1on {30 44 59 260 {80) | 197 109.7 1150 (45)
Z Left Turn to H'way 79 30.5 50 {15) 4] 3 4 350 {11¢6) 2
3 LT o H'way {Backing 0 b) 9 0
4 Pass Moving 37 6.6 ] 425 (130) 1 2.3 15¢ {45 2 3 150 (45) i5 8.4 [475 {145)
5 Pass Parked 1 ] a 108 60.1 100 (30}
6 Pass Sicycie n 0 0 0
7 Stray 27 10.4 1375 (115) ] 1 50 {15} 10 5.6 | 250 (75)
8 Evasive 2 + 0 a ' 0
9 Laft Turn From Thru 4§ 0 H 4

Approximate {Counter Failure)

TABLE 2.

Observed Center Lane Use at Cedar Springs
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Test 2.1 was conducted on Thursday and Friday, April
26 and 27, 1973. The signing north of Muskegon Street con-
sisted of ground-mounted CENTER LANE FOR LEFT TURN; at Mus-
kegon Street overhead lane assignment arrows were used. The
Scheme € markings, with pavement turning arrows, were badly

worn. The foliowing conflicts were observed:

Frequency Conflicting Yehicles Resuit of Confitct

L] LY from thru vs Thru Thru vehicle slowed or stopped
16 LT from thru vs Thru Thru vehicle swerved to right
2 Erattic Stray, alome Started LT, returned to thru

z Stray vs LT, same ~ Stray returned to thruy lane

1 Pass vs Thru Abvorted pass, Thru siowed to
provide gap

1 fpposing LTs fire delayed entry inta LL

On May 29 Scheme B markings were applied; on June 4§,
XR3-9b signs were erected. Local officials immediately
covered the 0OR PASéING portion of the legend. SubsequentTy
city officials and Department representative met to_discuss

the situation. The city felt that the full legend would

cause drivers to over-react, especially on Friday and Sunday
afternoons when the flow is highly directional. Vehicles in
the heavy-flow direction, it was felt, would use the center
lane as a thru lane, resulting in congestion at the end of
the three-lane secfion. This would also cause vehicles in
the light-flow direction to shy from the center lane re-
sulting in a left-turn vehicle blocking the thru lane. Such
a blockage would be extensive, since there would be a few
gaps to permit completion of the turn.

Test 2.2 was conducted on Friday and Sunday, June 15
and 17, 1973, to test the city's hypothesis. The altered
XR3-9b signs were still in place. This was an abbreviated

test, not following the format for other tests: two observers
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were used for an hour on Friday (heavy flow was northbound)
one observer was used for one-half hour at each of two zones
on Sunday (heavy flow was southbound). The data obtained

are separated by days in Table 2 and are denoted as Tests

2.2a and 2.2b. One conflict was recorded: On Sunday a north-

bound left-turn vehicle, waiting in the thru Tane, aborted

the turn and continued northbound.

Because the altered legend on the signs was in conflict
with the intended meaning of the markings, the signs were re-
moved after Test 2.2.

Test 2.3 was conducted on Sunday, August 12, 1973, over

a four-hour period. The following conflicts were observed:

Frequency Conflictirg Vehicles Result of Conflict

1 Pass vsi Opposing LT Aborted pass, returned to
thru Lane; tura completed

1 Stray alone in center lane Returned to thru lane
1 Stray alone in center lane Made undesired turn

2 LT vs Cpposing thru flow Aborted left turn, returred
te thru

The altered experimental sign legend did not result

in an increase in the amount of passing; although the pro-

portion increased for northbound passes between Tests 2.1 and

2.2b, the change is not statistically significant. O0f those

three passes, one was a motorcycle passing a right-turn ve-
hicle and the other two came in succession, indicating that
one inspired the other. O0f the 15 southbbund passes recorded
in Test 2.3, 12 occurred in the first two-hour period, when
there were 618 southbound vehicles, a rate of 19.4 passes

per 1000 vehicles. In the second observation period these
were 3 passes out of 1796 vehicles, a rate of 1.7. The com-
parable values for stray vehicles were 8 out of 618 vehicles

(12.9 per 1000) and 2 out of 1796 (1.1 per 1000).
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That supports the theory that the use of the center Tane
decreases as the flow increases, due to the limited avail-
ability of gaps to return to the thru lanes. At the north
end of the three-lane section, left turns from the thru
Tane occurred during Test 2.1 and were eliminated in tests
after the markings were applied. The signalized intersection
at Muskegon Street accomodates 64 percent of the northbound
left turns during Test 2.3 and 21 percent of the southbound
left turns. Local traffic also tended to use that inter-
section to cross US 131. The signal split was 80 sec green
and amber for US 131, 20 sec green and amber for Muskegon
Street;

The 1ight would accomodate 24 to 32 vehicles south-
bound for each loaded cycle (mean of 28.1), for a computed
capacity of 1010 thru vehicle per hour in each direction.

Site 3: M 13 (Fuclid Avenue) Bay City. Bay City is an

industrial community of 50,0003 M 13 is 72-mile (115 km)

north-south highway tﬁat serves as one of the connecting

highways between Bay City and Saginaw. North of Bay City
M 13 follows the alignment of old US 23. The study site

{(Figure 6) is located at the west city 1imit of Bay City.
It has a 1973 Sufficiency Rating of 15;

Ttem Yalue Sufficliency Rating Maximum Score

Capacity {ADT) 16,500
{ 30HH) 1,730 1 {Cr1tical) 25

Surface 5 {Critical) 25

Base 8

Safety (Acc/IDQMVHM) 106 1 {Critical) 30

This portion of M 13 is a suburban arterial in a com-
mercial environment. Driveways are spaced intermittently

along both sides of the road with few intersecting streets
to induce turning movements.

33



The data obtained at Bay City is tabulated in Table 3.
Test 3.1 was conducted on Monday and Tuesday, April 23 and
24, 1973; Signing consisted of one KEEP RIGHT EXCEPT TO
PASS sign for southbound traffic of the beginning of the

section. The Scheme C markings were worn. The following

conflicts were observed:

Frequency Conflicting VYehicles Result of Confiict
1 Opposing Passing 1 Aborted pass, other
Hurried to complete pass
2 Opposing L7s Both completed turns
1 Pass vs LT, same Hurried to complete pass; turn completed
1 Pass vs Opposing LT Hurried to complete pass; turn completed
1 Pass vs Opposing LY nburted pass; turn completed

Test 3.2 was conducted on Tuesday and Wednesday, June
26-27, 1973. The experimental signs had been erected. The

following conflicts were observed:

Frequency Conflicting VYehicles Result_of Conflict
L] 2 LTs, same Both stopped Center Lane, completed
turns
5 Opposing LTs {ompleted turns
1 Opposing i¥s One turmed from thru lane, other from CL

#13 {Euclid Av} Bay City

Suburban, 40 mph (64 km/hr) Uncurbed, 3T ft width (9.4 m}
Passing Allowed Parking on shoylder
' Test 3.1 Test 3.7 Test 3.3
Moyement 47/23-24471 §/2R-2T/TR | 9/6-7/73
No. rate {Avg. Bist. Ho. [ rate 4_irf. DiSt'Nu. l rate Avg. Dist.
per 1000 ft {m) per 10N ft (m} per 106G0| ft {m)

Korth Bound

Tetal Flow azns 1549+ 3148
¥ Left Turn 182 { 56.8 200 {60} 1571 101.4 { 200 {60} 79 25.1 200 (69}
2 laft Turn to Highway 0] 21.8 150  {45) 8 3.9 {156 {45} g 2.8 Ann -fqn)
3 Left Turn to H'way, B n 1 0
4 Pass Moving 207 | fa.6 ] 450 (138} ] 234 F151.1 (425 (130 | 163 | 51.8 425 (130)
5 Pass Parked 15 4.7 [ 150 (45} 0 0
£ Pass Bicycle i 3.2 | 150 (a5} 2 156 {45) 3 300 {90)
7 Stray 1 aon (275)| 5| 3.2 — 1 50 {15)
8 Evasive . n n n
¢ Left Turn From Thry 1 2 1

South Bound

Total Flow zgan 2840 29RF
1 Left Turn azk | 150.0 | 200 {&n} A27 11151 fi59 {45} 369 | 124.4 zon (60)
? Left Turn to H'way w| 0.6 200 (6m) i 1.z iann (on) 5 1.7 225 {70}
3 LT to Hiway (Backing) 0 ] 1
4 Pass Moving in2 35.9 {450 (135} 108 38.0 1400 (12p} 85 28.7 450 {115)
5 Pass Parked n 1 1
f Pass Bicycle z7 4.5 | 15n (a5} 6 .2.1 00 (30} [
T Stray 7 2.5 | 500 {150) 5 1R Skt 4 1.3 —ox
" Fvasive " 0 1
9 Left Turn From Thru 5 1.a 5 1.8 8 2.7

*Accuracy ouestioned; possible machine malfunction **Yarfation too great to be represented by a single value

TARLF 3. Ohserved Center lLane llse at Bay City
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Stray alone in center lane Apparently aborted left turn
Pass vs LT, same Slowed in CL, completed pass

LT from thru vs Thru 8locked thru lane

—- s =

2 Passing, same 1 hurried pass, other slowed in (L,
completed pass.

Test 3.3 was conducted on Thursday and Friday, Sep-
tember 6 and 7, 1973. Scheme B markings had been placed.

One conflict was observed: a vehicle being passed pulled out
to pass another vehicle, nearly causing a sideswipe accident.

In the three tests at Bay City, each of the southbound
volume counts followed the same pattern, as did the north-
bound flow for Tests 3.1 and 3.3. The northbound flow in
Test 3.2 started to follow that pattern, then suddeniy drop-
ped off and remained low, so the accuracy of that count is
questibned; the actual flow may have been considerably higher.

The erection of XR3-9b signing did not increase the
southbound passing rate, nor the northbound rate if the
northbound flow is arbitrarily douﬁ1ed. Several Stray ve-
hicles travelled all or nearly all of the full tength of
the study site in the center lane. There was a signfficant
decrease in the number of left turns onto M 13 that travelled
in the center lane.

The application of Scheme B markings did not result in
any change in the operation for the southbound flow. Of the
four southbound strays recorded, two travelled less than 400
ft (120 m) in the center lane; the other two were in the
center Tane for about 2000 ft (600 m). For northbound traf-
fic both the passing and the left turn rates decreased sign-
ificantly between Tests 3.1 and 3. 3. Thére were conflicts

involving passing vehicles during each of the three tests.

35



Six potential Tinear relationships were investigated,

using the data from Test 3.1:

N8 Left as a function of KB 15-min Flow Rg = 0.07
NB Pass as a fumrction of NB 15-min Flow R® = N.8059

SB Left as & function of SB 15-min Flow R = 033
$B Pass as & functiomn of $B Y¥5-min Flow RS = 0.n9n7

NB Pass as a function of N5 Left Flow RZ = n.ga
S8 Pass as a functien of SB Left Flow R® = A. 06

0f those, only one significant relationship was found,

and that produced a poor prediction equation:

53 Left Turas = 0,21 (5B Flew) - 7.61
Standard Frror of the mear = 7.8

Two multiple regressions were calculated, relating the
number of passes (per 15 minutes) in each direction to: a)
the flow in the same direction, b) fhe fiow in the opposite
direction, ¢) the number of left turns in the same direction,
d} the number of strays in the same direction, and e) the
total center lane use (passes plus left turns plus strays)
in the opposite direction. Neither analysis showed sign-
ificance. That does not imply that the're1ationships’do
not exist, only that the manner of testing was unable tQ
detect them. These relationships, if they exist, are also
a function of trip purpose which in turn is a function of
time of day. Thus, grouping the data from all three obser-
vation periods was 1ncorrect. But each observation period
has too few data points (8) and too small variations ih the
different flows to show Significance. Since the develop-
ment of such relationships is sécbndary to the purpose of
this study, that phase of the work was terminated.

Site 4: M 89 Michigan Avenue) Bedford Township.

Bedford Township is a suburban area adjacent to Battle
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Creek (population 39,000). M 89 is a 58-mile (94-km) east-
west rural two-?ane.highway with its eastern terminus in Battle
Creek. The three-lane séction is 2.7 miles (4.3 km) Tong.

The study site (3000 ft; 910 m) was selected specifically

to include a 3-degree curve. The study site had a 1973 Suf-

ficiency Rating of 19, made up as follows:

l1tem Yalue Sufficiency Rating Maximum Score
Capacity (ABT} 10,500

{ 30HH 1,260 3 (Critical) 25
Surface 7 {Critical) 25
Base 8 20
Safety {Acc/1GEHVH} 1,124 1 {Critical) 30

The study site (Figure 7) is a suburban arterial fronted
by a few commercial establishments, homes, and open fields.

The data obtained at Bedford Township is tabulated in
Table 4. Test 4.1 was conducted on Tuesday, April 17, 1973.

There was no signing and the Scheme C markings were badly

M 8% {Michigan Ave} Bedford Twp

Suburban, 45 mph {72 km/hr) curbed WB{Part), rest uncurbed, 36 ft width {11.0 m)
Passing Allowed fio Parking
Test 4.1 Test 4.2 Test 4.3
Movement 4/17/173 6/21/73 9/25/73
o 1 L I S i O N R
fast Bound
Total Flow 1807 1910 1832
1 Left Turn 66 36.5( 300 (90) Bzf a3.z| 225 (1} st 27.8|2ne (&0}
2 Left Turn to Highway 18 0.0 2908 (60} 4 2.1] 50 {4%) n
3 LT te H'way {Backing) F4 2 i 0
4 Pass Moving 120] 66.4] 450 (135)] 133| 70.0( 325 (1on)| 117} 63.%1 400 (120}
§ Pass Parked 3 50 (45) 1 o
f Pass Bicycle 0 a G
7 Stray 39| 18.8} 150 (45) 3 b6 [1}
8 Evasive 0 g 0
4 teft Turn From Thry Z 8 3
West Bound
Tatsl Flow 1864 1881 1658
1 Left Turs 19n| int.a| 250 (78)) 195] 103.7f 20n (gE8) 151§ 91.0§200 (60}
2 Left Turn to Highway 11 4.2 200 {6n) 3 1.6] 300 {94) 1
3 LT to H'way (Backing} 4] 1 n
4 Pass Moving 1491 79.91 4s5n (135)] 1e4| a7.z2| a0 (120)]| 45| 87.5 ] 350 {105)
& Pass Parked 24 3nn {9n) n 0
f Pass Bicycle 4] 9 150 {45) ]
7 Stray i 2a| 10.7 .t 22f 1.7 - 21| 12.7]|280 (6B}
B Fyasivye a1, 2 i}
9 Left Yurn From Thru 1 F4 2

*Yariation too great to be represented by a single value

TABLE 4. Observed Center Lane llse at Bedford Township
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worn. The following conflicts were observed;

Fregquency Confiicting ¥ehicles Resylt of Confiict
1 2 Opposing Pass Both stepped in €L, returned
te thru {near coilistion)
1 2 ODpposing Pass 1 vehicle slowed
1 Pass vs LT, same Passtrg movement aborted
1 LY from thru Yane vs Thry  Thru lane blocked

Test 4.2 was conducted on Thursday, June 21, 1973.
Scheme B markings had heen applied. During the course of
this test a local police officer reported that many people
were questioning the meaning of the markings. The following

conflicts were recorded:

Freguency tonflicting Vehicies Result of Conflict
1 Pass vs LT, same Pass stowed in CL
1 2 Opposing Pass 1 returned to thru, other completed pass
1 Z Oppasing Pass Both returned to thru

Test 4.3 was conducted on Tuesday, September 15, 1973.

XR3-9b signs had been erected. The following conflicts were

observed:
Freguency fonflicting Vehicles Result of Conflict
1 Pass vs opposing LT Pass straddied lane line, turn completed
1 Pass vs opposing LT Pass stopped in CL, turn completed

Two encroachment-type movements were reduced by the
Scheme B markings: left turns to the highway and eastbound
strays. Those strays occurred principally at the beginning
of the 3-degree right curve (1910 ft [582 m] radius); drivers
were beginning their curve late. Neither passing rate nor
the westbound stray rate were affected by the markings.

After the experimental signs were erected, the only
sianificant rate change observed was a siight decrease in
the distance travelled by westhbound strays due to the elimin-
ation of long-distance strays (more than 1000 ft [300 m]).

4]

The Cathoun County Sheriff's Department reported "no comments
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received either positive or negative regarding the signs or
markings" (1)

During all three tests, conflicts were observed involv-
ing passing vehicles at the 3-degree curve. Several were
severe conflicts; in Test 4.1 the two opposing pass vehicles
both made panic stops finishing with just a few feet between
the two vehicles.

Site 5: 96 BL (Grand River Avenue), Howell. Howell is

a community of 5200 located midway between thé Detroit and
Lansing metropolitan areas. 96 BL is an 8-mile (13-km) bus-
iness loop to Howell from I 96. The study site (Figure 8)
is 1mmédiately east of the central busines; district (where

the road is a 5-Tane section with parking on each side). The

96 BL (Grand River Ave) Howell

Urban, 35 mph (56 km/hr} Curbed, 36 ft width (11.0 )
No Passirg Ho Parking
5.
Movement r:§§3?&; ng%aiiév — Tjig3fz§g. —
. Ho. pe:a]tgﬂﬂi W ?r‘nit' "“-E:tfuutl 7 (m) “"-Lerraﬁool ft {n)
East Bound
Total Flow 4455 1042 3508
"1 Lleft Turn a6g 105.3 175 (58)] 469 | 116.0| 200 (60}} 424 [123.0 | 250 {75}

2 Left Turn to Highway 2 2 150 (45) 7 ] 150 {48)
3 LT to K'way {Backing} 1 8 200 (60) 5 175 {565}
4 Pass Moving 18] 4.0 -k 5 1.2{ 275 (85) 6 1.7 | 300 {(90)
§ Pass Parked 2 0.4 281 49.7 56 (15) k] 10.8 50 {15}
§ Pass Bicycle 0 3 4 76 _{28)
7 _Stray ? 0.4 - 4 1.0 --* 9 2,6 | 150 (45}
8 Evasive 1 1 0
'8 Left Turn From Thre o 3 4

¥est Bound

Total Flow $107 3795 {3060) ** 3863
1 Left Turn 708] 172.4f 3175 (55)| 506 127.81 125 (40)| 671 [173.7 200 {60)
2 Left Turn to H'way 10 2.41 150 {45) 1 300 (9D} 5 1,3 225 (70)
3 LT te H'way (Backing) 4 1 1
4 Pass Moving 13 4.4y azs (100} 5 1.3] 150 {45) 5 1.3 {156 {45}
5 Pass Paried 7 1.7 38 9.6} 125 {40) 3 0.8 150 (48]
6 Pass Bicycle 4] a k]
¥ Stray & 1.5 e 13 3.3115¢ {45} 13 3.4 250 (75)
8 Evasive o 5 2
9 Left Tura from Thru 3 1 2

*Variation tog great to be vepresented by & single value **Adjusted Trom 5 3/4 to 6 hours.

TABLE 5. Dbserved Center Lane llse at Howell

41



site had a 1973 Sufficiency Rating of 28:

1tem 3 Value Sufficiency Rating Maximum Score
Capacity (ADT) 12,000

{ 30HH} 1,260 4 {Critical) 25
Surface 20 25
Base 3 ECP1t1cal§ 20
Safety (Ace/100MYM) 1,674 1 (Critical 30

The major problem with this section, according to Howell
Chief of Police Charles F. Mason, is "...a good share of the
people are using this lane as a passing lane. We do feel,
however, that the signs indicating that the center lane is
for left turns only are insufficient and difficult to see
" (13).

The data obtained at Howell is tabulated in Table 5.
Test 5.1 was‘conducted on Friday, Aﬁri1 13, 1973: Signing
consisted of ground-mounted CENTER LANE FOR LEFT TURN ONLY
signs with overhead LEFT TURN LANE signs at thé signal at
National Avenue. The Scheme A markings were faint, but
visible. Two types of conflicts were observed: 1) A 1eft—
turn vehicle stood wholly or partly in the thru lTane, thus
blocking the thru flow (7 occurrences); 2} A Teft-turn ve-
hicle in the center lane blocked the lane for a pass in the
same diréction; resulting in an aborted pass (2 occurrences).
There were, in addition, numerous right-turn vehicles that
encroached on the center lane during their turning maneuver.

Test 5.2 was conducted on Friday, May 18, 1973: The
Scheme A pavement markings had been reapplied. Right-turn
vehicles continued to encroach on the center Tane. A small
number of standing or parked cars were passed by many other

vehicles.
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There were several vehicles that passed another in the
process of turning right. Such passes are not permitted at
this site. Two conflicts were recorded, both betwéen op-
posing left turns. In one case each aborted its turn and
returned to the thru lane; in the other, one turned from
the thru lane, the other from the center lane.

Test 5.3 was conducted on Friday, July 13, 1973. The
ground mounted signs had been replaced with overhead R3-9a
signs. The problem of wide right turns continued, with the
addition of right-turns to the highway by trucks encroaching

on the center lTane. The following conflicts were observed:

Frequency Conflicting Vehicles Result of Conflict
1 LT to highway vs thru flow Vehlcle walted CL for gap
1 RT to highway (encroaching
on CL) vs Opposing LT LY vehicle stopped
H LT vs RT, same RY encroached on CL, al-
most hit LT
1 Oppasing LTs 1 slowed. completed turn

other aborted turn

In February 1974, Chief Mason wrote (13):

Our officers have noted znd commented on the decrease of traffic vio-
lations where the overhaad left turm symboils have been erected on the three-
lane, two-way pavement.

Due to the signs erected, the incidence of use of the left turn lane
as a passing lane has become nearly nonexistent...As mest of ocur acciderts
on Grand River Avenue are at intersections, it is difficult tec say what
influence the overhead signs have on them...

We also find the overhead signs have been extremely effective, partic-
ularly this time of the year when the pavement markings are beginning to
vwear off or the pavement is snow covered...

The citizens of the City who have commented on the signs find them,

for the most part quite helgful.

Following the re-application of Scheme A markings, the
passing rate for each direction decreased substantially.
There was also a decrease in the westbound left turn rate,
not attributed to the markings. A street-lighting repair
truck was the source of most of the westbound Passing Parked

movements.
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Because the actual number and the low proportion of
drivers passing during Test 5.2 {about 1 per 800}, it would
not be possible to show a further significant decrease re-
sulting from the overhead signing. The westhound left turn

rate returned to the rate found in Test 5.1. Other than

‘the number of passes of parked cars, no other changes were

observed.

Just two conflicts involving a passing vehicle were
observed. But drivers appear to have unusval difficulty
negotiating right turns, making such moves at a slow speed
and often encroaching on the center lane. This resulted in
several conflicts and undesirable moves by other drivers.

Site 6: M 153 (Ford Road) Westland. Westland is a

suburban community of 87,000 on the west edge of the Detroit
metropolitan area. M 153 is a major 24-mile (39-km) east-
west arterial connecting downtown Detroit with the north
portion of Ann Arbor; the study site is midway between the
two endings (Figure é). M 153 is a four-lane highway imme-
diately east of the study site and a two-lane highway im-
mediately west. Passing is not permitted on this study
site, which had Scheme A markings and groundmounted standard
CENTER LANE FOR LEFT TURN ONLY signing with a non-standard
black on yellow NO PASSING supplemental panel. The stuydy
site had a 1973 Sufficency rate of 32:

Itenm Value Sufficiency Rating Haximum Score

Capactty {ADT} 23,200
{ J0HH 1,800 1 (Critical) 25
25 25
Base 1 SCr1t1cai 20
Safety (Acc/100MVH) 1,818 1 {Critical} 30

Surface
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Westland Chief of Police WiTliam L. Rechlin reported

(19):

...at the unsignaled intersections the most prevalent viclatioen are
Fail to Yield and Improper Lane Usage. These violations are also
the hazardous actions that contribute to the accidents along the h1ghqay-

The lanes have been recently re-painted ta conform with the Federal
standards. {Scheme A; previous marking was solid white 1ine.]

This, as expected, has caused some confusion to motorists as to
what the center lane is to be used for.

...the Courts contend that due to the combination of slew meving
vehicles, the speed 1imit of 45 mph and the manner of posting of the

signs, the motorist does not see the sign...,

Test 6.1 was conducted on Tuesday, May 2, 1973.

Scheme

A markings had recently been reapplied. The data obtained

is summarized in Table 6.

I
M 153 (Ford fd) Mestland

Suburban, 45 mph (72 km/hr) Uncurbed, 36 ft (11.¢ m} width
No Passing Parking en shouider, offset 10 ft (3 m)
Test 6.1
8/2/73
Mevement
rate | Avg, Dist.
Ho. per 10000 £t (m}
fast Bound
Total Flow . 4779
1 Left Turn 102 21.3 150 (45)

2 Left Turn to Highway 19 4.0 176 (66}

3 LT to H'way {Backing} 0

4 Pass Moving 7 1.5 1 500 {150}
& Pass Parked 0

6 Pass Bicycle ]

7 Stray 3 ¢.6 {1 200 {60)
8 Evasive 1

9 teft Turn From Thru 2

West Bound

Total Flow ’ 4338

1 Left Turn 328 | 75.6 { 150 (45)

2 Left Turn to Highway 19 4.4 ] 150 (45)

3 LT to #'way {Backing} [+]

¢ Pass Moving g 2.1 375 {115)

& Pass Parked 0

6 Pass Bicycle n

7 Stray 2 0.5 225 (710) .
8 Evasive 0

% Left Turn From Thry L}

TABLE 6.

Observed Center lLane lse at Westland
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The following conflicts were observed:

Frequency Conflicting Vehicles Resutt of Conflict

LT to highway vs thru flow LT stopped in Cl, waited for gap

8
5 LT in thru vs Thru flow Thru traffic stopped or slowed
1 LT vs LT, same Secord LT stopped in L

1

Opposing LTs to highway One stopped, other skidded, spur a
full ¢ircle. ne contact

1 LT 4n thru vs thru flow Thru flow passed or shoulder

The following peak flows were recorded:

Figw 7ime Perfod Yolume flow/hour avg headway

EB 15 min 278 1112 %.25 sec
WB i5 min 257 1028 3.52
Total 15 min 502 2608 3,59

EB hour 886 3.65
Wh hour 854 4.22 .
Total hour 1824 3.95

There were few congestion problems resulting from this
flow.

The next phase of the testing at this study site was to
have been the erection of overhead signing. However, since
the Department anticipates early reconstruction of this sec-
tion of M 153, and since the Wayne County Road Commission could
not include the signing erection in its work schedule, that
phase was cancelled and the testing at Site 6 was terminated.

This section accommodates high volumes of thru traffic,
with very 1ittle use of the center Tane for any purpose (used

by about 5 percent of the vehicles).

0f the 16 passes recorded, there were two instances of
four vehicles passing a slow-moving truck (accounting for all
the passes over 400 ft [120m]) and one pass of a school bus
that had just turned off its flashing lights.

Site 7: M 104 (Savidge Street) Spring Lake. Spriﬁg Lake

-is a community of 3000 just west of Grand Haven (11,800), a
recreation area along Lake Michigan; M 104 is a 7-mile (12-km)
east-west connector between Grand Haven and I96. West of the

study site (Figure 10) M 104 is a four-lane highway with
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parking through the Spring Lake CBD. East of the study site
it is a two-lane rural highway. The study site had a 1973

Sufficency Rating of 19:

ltem Yalue Sufficiency Rating Maximum Score
Capacity (ADT) 14,000
{ 30HH 1,710 1 (Critical) 25
Surface 5 {Critical) 25
Base 12 20
Safety (Acc/100MVM) 739 1 {Critical) 30

The mode of operation of this three-lane section has
been a point of contention since it began in 1969 (formerly
it was a two-lane, two-way highway with parking.) Village
officials have been adamant in their belief that passing
should not be allowed, and have once formally and often in-
formally conveyed that conviction to the Department. Spring
Lake Chief of Police Leon Langeland summarized the Village's

stand as, "we here feel this area must have solid yellow lines

M 104 (Savidge St} Spring Lake

Urban, 35 mph {56 km/hr) Curbed, 36 ft (11.0 m) width
Passing Allowed ke Parking
Test 7.1 Test 7.2 Test 7.3
Movement a/t1/72 9/14/72 8/15-16/73
o Lo Sod “F "tar ] e ber S0l He tad [M0: ber Taoo 4 "o}

5:::132¥g: 3905 (7 hr) 2895-(4 1/2 hr) 339¢ (6 hr)
1 Left Turn 333 85,31 125 [ac}f 94 26.6*% 225 (7@) 247 72,9 | 150 {45)
2 ieft Turn to Highwa 7 1.8]175 (55} 8 1.4 425 (136} 1
3 tT to H'way (Backing 3 3 9
4 Pass Moving 52 13.3] 350 (119) | 42 1. 400 (120)f 23 6.8 325 (Yoo}
5 Pass Parked 186 160 {30) } 16 1.7 1 125 {40)}130 [38.3 s (25)
f_Pass Bicycle 5 1 17 | 5.0
7  Stray 56 14.3{ 325 (100) 1 0.3 1% 3.2 250 {75)
8 Evasive 0 5 3
9 Left Turn From Thru [ n 3

dest Bound

Total Flow 3326 (7 hr) 1928 (4 172 hr} 2977 {6 hr)
1 Left Turn 158 { a7.5{1sn (a5} {120 f46.7% 175 (55) ) 161 $4.1 [ 125 (4p)
2 Left Turn to H'way 4 1.2 {188 (3n) g 2.6 [400 (120) 3 1.0
3 LT to H'way {Backing} [ 2 5
4 Pass Moving 33 9.9 [225 (70} 32 8.8 490 (120} 33 4.4 375 _{115)
5 Pass Parked § 1.2 5 1.6 26 8.7 56 {15)
6 Pass BicycTe 5 2 17
7 Stray 1 2 2
8 Evasive 0 4 0
9 Left Turn From Thru 0 2 12 4.0

*rates computed from flew and number of moves during test £ 1/2 hours only.

TABLE 7. Observed Center Lane Use at Spring Lake
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painted on M 104 or someone will either be sévere]y injured
or killed because of the passing allowed without such lines."
(11) The Department has contended that "passing should be
permitfed due to sanitary trucks making pick ups, bicyclists

going 5 to 10 mph and cars stowing or stopped in the right

Tane of the roadway, providing the passing can be done in a
manner as prescribed in the Michigan Vehicle Code." (10)
Test 7.1 was conducted on Thursday, August 17, 1972.
(Table 7) The signing consisted of then-standard R3-15-84
signs on each end (white on black BEGIN/END CENTER LANE FOR
LEFT TURN ONLY); Scheme C markings were in place. The fol-

lowing conflicts were observed:

Frequency Conflicting Yehicles Result of Cenflict
1 Fassing stopped vs stopped Stopped hegan to move
Passing returned to thru
lane
1 Passing vs Opposing LT passing slowed, completed pass
LT delayed entry to lane
z Passina vs Passed passed sped up
passing returned to thru lane
1 Passing vs LT, same passing returned to thru lane
1 Passing Stopped vs Passing returned to thru lane,
Npposing thru flow apparently anticipated oppesing
usage :
1 LT vs Opposing thru flgw LT returned to thru, thea re-

turned to center and completed
pass; apparently anticipated .
opposing usage

1 2 Passing stopped, same First weaved to center, second
stopped to aveid rear-end
collisien

1 Stray vs Opposing LT Stray sounded horn, returned to

thru lane, then returned to center

1 LT vs Opposing LT fne LT aborted turn returned to
thru, did not return

a LT frem thru vs Thruy Thru flow stopped momentarily

Test 7.2 was conducted on Thursday, September 14, 1972.
The signing had been replaced with R3-5 and R3-6 (21, p 41;

17, p 45) overhead lane-use control signs. In the month

between the two tests, however, the school year had begun,
thus decreasing the amount of tourist traffic and changing
the character of the flow. The eastbound Tane was closed

at the east end of the section, so usable data was obtained
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for the first two zones only. The lane closure extended
into the other zones at 8:30, forcing the premature termina-
tion of the morning observation. One type of conflict was
observed (occurred twice): A vehicle being passed entered
the center lane in front of the passing vehicle to pass a
right-turn vehicle, the passing vehicle failed to complete
its move. |

Test 7.3 was conducted on Wednesday and Thursday, Aug-
ust 15 and 16, 1973. The signing was unchangéd from Test
7.2 and Scheme B markings had been appliied. The following

conflicts were observed:

Freguency Conflicting Vehicles Result of Canflict
1 LT to highway vs LT, same LT to highway stopped hehind L7
1 fOpposing LTs 1 returned to thru, other stopped

then completed turn

3 Passing vs Passed Passad entered €L to pass another,
passing aborted its pass

1 Npposing LTs Bath returned partly to CL,
completed turns

When Chief Langeland was asked if he noted any opera-

tional change under the Scheme B markings he responded (12):

Yes I have noticed a change in the cperation of Savidge Street (M 104)
since you have tried ygur expertmental markings. Howewer, this change has
rat, as we expected, reached the proportions we eventually thiek it will,
You see, presently there 1s considerable confusion yet existing in the minds
of numercus local motorists about this. tet me explain more fully. Pre-
sently 1t seems a great number of drivers feel they cannot yet pass anywhere
in the area in question. Obviocusly, more and more people are Tearning of
their right to do this. [n 1ight of the latter, our palicemen, our non-
pelice ¥iilage employees and numbers of local citizens are distressed ever
witnessing fncreasingly more drivers goimng in opposite directions, pulling
out to pass then suddenly jerking back to their right to prevent perceptible
collisions. Of course, we then.hear these bitter complaints and I guess
someone shauld. Attached to this, we have purposely reglected to inform
the general puhlic that they indeed do have a right to pass in this
area. The reason for withhoiding that information from the motering pubiic
1s beczuse we felt if numérous drivers felt they could mrot pass there would
not he the frequency of pulling out as there might be if everyone felt

he-she couid do this.

The signing change at Spring Lake had no effect on the
passing rate, but did essehtia}1y eliminate the easthound

stray movement. That move was made at Buchanan, the west
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end of the three-lane section, where the inside eastbound

lane becomes a mandatory left-turn lane. Drivers had been

continuing thru in that lane, in violation of the left-turn

provision, then merging into the thru Tane.

The Scheme B markings resulted in the passing rates

being reduced by about one-half.

The reduction may be duye

in part to the fact that the city was painting crosswalks

the day of the test, so portions of the center lane were

closed for a short time.

But such closings were not ex-

tensive enough to account for the bulk of the passing rate

reduction. These closings were also responsible for an in-

crease in left turn from the thru lane.

Site 8: US 131 (State Street), Big Rapids. Big Rapids

is a community of 12,000 in west-central Michigan, a rural

area. This study site of US 131 is 34 miles (54 km) north

of Site 2, in Cedar Springs.

Study Site 8 is a 2400-ft

(730-m) section (Figure 11); immediately south of the site

the pavement widens to a four-lane divided highway for 0.9

miles (1.5 km); north of it the road is a two-lane road with

parking. Ferris State College (10,000 enrollment) is south

of the study site and the Big Rapids CBD is north; thus the

road serves as connector between the two. The study site

had a 1973 Sufficiency Rating of 271:

Ttem Value
Capacity (ADT 17,000
( 39HH 1.780
Surface
Base

Safety (Acc/100HMYM) 1,800

sufficiency Rating
2 (Critical)
12

[
1 (Critical)

53

Maximum Score



Big Rapids Chief of Police Max E. Harroun listed these

comments on this site {(7):

{a) Since the installiation of traffic 11ghts at the off-set inter-
sections of Locust & State and Woodward & State, rear end type
coliisions have greatly increased.

{d) Southbound heavily loaded trucks having to stop at the light

on Woodward & State hold up traffic to Fuller Avenue afier
starting up due to the 2.47% grade.

{c} At this traffic light there is also a sign CENTER LANE FOR LEFT
TURK OKLY, making it impossible for cther traffic to pass the

trucks until reaching the tep of the grade at Fuller Avenue.

To determine what effect the passing prohibition has

on the flow, the operation of the section was observed under
the existing conditions and again after the CENTER LANE FOR
LEFT TURN ONLY sign had been removed.

Thé data obtained at Big Rapids is tabulated in Table

8. Test 8.1 was conducted on Thursday and Friday, June 14

Us 131 (State 5t} Big Rapids

Urban, 25 mph {40 km/hy) Curbed, 35 #ft {11.0 m) width
No passing SB (except Test 8.3) No parking
Test 8.1 Test 8.2 Test 8.3
Movement 6§/14-15/74 8/13-14/74 : I tz/10-11/74
No.| rate 4 Avg. pist] .. l rate 4 Avg. Dist. |, L rate  |Avg, Dist.
per 1004 £t (=) per tood ft  (m) er 1000] ft  {m)
North Beund
Total Flow 3305 {5 hr) 4084 3770
b Left Turn 158 | 43.6% 75 (e85} 286 | ve.0 {100 {30) | 213 §56.5 150 (45)
2 Left Turn to Highway 3 . 2 0
3 LT to H'way {Backing) ] 0 ]
4 Pass Hoving 19 5.4 176 (55) 3 1.5 {1256 (49) .6 3.6 125 {40)
5 Pass Parked .19 3.6 75 (25) [ 0
6 Pass Bicycle 0 2 Y
7 Stray 0 5 1.5 {900 (275) 31 0.8 200 (60)
Evasive o [ 0
% teft Turn From Thru ] 3 0
South Bound
Total Flow 3496 4653 36N
1 Left Turn 265 75.8 75 {28y M2 88.5 {125 (40) 406 1111.8 50 (45)
2 Left Turn to H'way 4 3 0
3 LT to H'way (Backing) 0 0 0
4 Pass Moving 12 3.4 225  (79) 11 2.4 1150 (45) 6 1.7 300 {90}
5 Pass Parked 25 7.2 150 {45} 18 3.9 50 (15} 5 1.4 50 {15)
Pass Bicycle 0 0 [
7 Stray 1 4 0
8 Evasive o a 0
9 Left Turn From Thru n i 12 3.3

*Rates camputed from flow and number of moves during 5-heur period

TABLE 8. Observed Center Lane Use at Big Rapids
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and 15, 1973. Northbound signing consisted of CENTER LANE
FOR LEFT TURN; Southbound signing consisted of the same

sign with a black-on-yellow ONLY panel located near the
middle of the three-lane section. Traffic flows were 1igh-
ter than expected, so no congestion developed. The original
scheme C markings were almost completely worn away, conse-
quently a large proportion of the vehicles encroached about
1 ft (0.3 m) into the center lane. The following conflicts

were observed:

Fraquency Conflicting Yehicles Result of Conflict

1 Passing vs Oppesing LT Passirg returned te CL

1 Nverwidth load vs Oppasing LT Overwidih straddied ltane line,
stopped to allow LT

Test 8.2 was conducted on Thursday and Friday, Septem-
ber 13 and 14, 1973. Scheme B markings had been applied.
Yolumes were higher; Headways measured at peak flows averaged
about 2 sec:

Humbeyr of Average Average Standard Standard
Samples Sample Size Headway Deviation Error

Sontnoound  1F 875 2ins cec .20 tec  n.0f see

Peak 15-min flows were: Northbound 251 vehicles, south-
bound 276 vehicles, Total 493 vehicles.

With the new markings, the encroachment in the center
lane was eliminated.

OnTy one center-lane conflict was recorded: a vehicle
travelling thru in the center lane stopped to allow an op-
posing Teft turn to complete its move. There was a minor
rear-end collision in the southbound thru lane during the
study period, not related to any center lane use, that ob-

structed the thru lTane for less than a minute.

Test 8.3 was conducted on Monday and Tuesday, December
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10 and 11, 1973. The signing had been replaced with XR3-9b
signs, which had the effect of Tegalizing passing maneuvers
for southbound traffic; northbound passing was previously
permitted. Near the south end of the study site, the south-
bound thru lane was blocked by a utility crew during the first
two-hour period (3:30-5:30 pm) 1im1ting'the potential for
passing. No conflicts were recorded during Test 8.3.

Chief Harroun wrote in January 1974 (8):

There seems to be no noticeable change in the traffic pattern during
the time the scuthbound lane was opened for left turn or passing. This,
I believe s due te the timited visihility caused by the grade from Wood-

ward Avenue to Fulier Avenue.

During Test 8.1 there were four stopped vehicles;
three northbound and one southbound, that accounted for all
of the passes of parked vehicles. Many of the passing move-
ment recorded involved the passing of right turn vehicles.
Some northbound passes actually began in the divided portion
of the road and were completed in the thru-lane portion.

There was a significant decrease in the northbound
passing rate, a legitimate mer, and in the distaﬁce used
to complete those passes, between Tests 8.7 and 8.2. North-
bound strays, using the center lane as a thru Tane, began to
appear in Test 8.2. There was one long southbound stray,
less than 600 ft (180 m); other southbound strays were minor
encroachments by trucks turning right onto the highway.

The experimental signs, which legalized southbound
passing, had no effect on the passing rates. The left turn

rates varied significantly between the tests at Big Rapids.
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Accidents

To gain further insight into the operation of three-
Tane pavements, the two-year (1971 and 1972) accident histor-
tes of 12 different sites were tabulated (Table 9). The
sites were divided fnto five highway categories: \Urban with
passing, Urban without Passing, Suburban with Passing, Sub-
urban without Passing, and Rural with Passing. A1l eight
study sites were included in this 1list. The accidents are
divided by type and are analyzed on the basis of comparing
the predominate types of accidents to the types of highway.
The tabulations include all accidents within the limits of
the three-lane roadway, not only the accidents that oc-

curred in the center lane.

Highway Urban Urban Suburben Suburban Rural
\ Type ) Passing Ko Passing Passing Ho Passing Passing
&
(=%
gy, * 1 el |* ool
IS o L] - - o
vl &2 a of of | wl wf aifef 2 250 ofef
3 of o -] S _.n - f w = =i % o =
. g =] = = [Total 2l 2 = fTotal e i B 5 Jretal - = b 5 iTotal
Accident o o] 2| o o xf @ o E of £ - w a @ i
- o al = el =« [y @ ] o @ @ pul
Type (' (=] wr L.+ x ©w m en i3 = - ;
Nl & " o] - I
Kead-on q 0 1 0 1 0.3 1 1 1 2 ] 11 4.4 & 1.7 2 2 4 7
Side-swipe, Same 3 1 1 n % 1.7 0 1 1 1 4 4 3 13 4.4 4 3.4 3 1 L] 7
Side-swipe, Opp. of ol of o 0 of ol o k] g il 1.2 1303 16 0
pngle 253 7! 6}1all s2t1v.2 11 sfive 137 15 fia J16f as)1ep 4sfiss ai1 ] a]>:
Left Turn 5 4 3 & 16 [ § 3 7 8 17 9 16 421 16.8 83 F28.4 4 k] 4 7
Right Turn 2] 1] 2] 2 7l 2.3 2y 1§ 3 3 2 ]2 1 5 2.0 3 .0 210 213
Rear-End 26 |21 ] ol 3119 as.3 18} 826 [es 34 (s |16 39|15.6 &1 far.7 vol 1 11 n1s
Backing st 2] ol 20 s8] 2.6 of 2 | 2 13 1% s 20 2§07 ofod o
Parking saf 70 3| alf 3alvi.e 14| shve 2o 13 pa | 7 s4ft1as asfisa o iy Ji1o 17
Pedestrian 3 1 Fi] 0 5 1.7 2 0 2 4 0 0 3 3 1.2 1 0.3 2 0 2 3
Animal 110l 0] offl 1] 0.9 of el o o o foff o 0 11895
Fixed Object 71 & 3] @ 251 8.3 2] 4 6 & 5 B3 j1o 281 11.2 4 T.4 3 1 4 17
Train ol nlol off o ol e o o fo {of o 0 IER K
Bike ol ofol off o ol of o 1y tofl 2l os xEoa oilol oo
Other gl af 2015l 20] 0.6 5] 28 7 | 8 7l frd o) osa asfss adz |l 6 o
TOTALS
1971-72 Aceldents ypsl 54 30113 b 302 60 | 30 {90 83 [se | a6 || 249 290 43 17 {s0

TABLFE 9. Accident Histories of Twelve Three-Lane Sections
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No attempt is made to relate accident experience and
the various marking and signing schemes, Accidents are rare
events and are not a sensitive measuring tool, so it would
not be possible to detect changes in the accident experience
during the short time periods between changes in the markings

or signing.

Eighty percent of all the accidents at the twelve sites
é were intersectional accidents, rear-end and angle, in which
| the center lane was not a factor. The most common type of
accident involving the center lane was one vehicle entering
the center lane too close in front of another already in
the lane,

The most obvious criticism of three~lane two-way high-
way is the inherent potential for head-on collisions. At
the twelve sites there were 22 head-on and 3 side-swipe-
opposite accidents (2 fatal, 12 injury and 11 property dam-
age only}, 7 of which involved use of the center lane (4

injury and 3 property damage only). Those 7 were:

1. Vehicle 1 in center lane, passing Vehicle X; drifted fnto on-
coming thru lane and struck VYehicie 2,

2, Venicle 1 in center lazne, passing VYehicle X, Vehicle X drifted
into center lane; Vehicle | swerved into oncoming thru Tane and
struck Vehicle 2. (P, Bedford Township)

3. Wehicle 1 in center Yane, passing Yehicle X; lost control an

'ice, 5116 inte onceming thru lane and struck Vehicle 2. (FD,
Baedford Tawnship)

4. Vehicle 1 in center lane; Vehicle X entered center lane just ahead
of Vehicle ¥, fercing Vehicle ! to hrake. VYehicle 1 swerved
into oncoming thru lane, and struck Vehicle 2 (PD, Westland}

5. VYehicle 1 in center lane, passing Vehicle X. Vehfcle 2 also in
center lane {reason not stated} in apposite direction, Both
swerved same direction and struck each other (PI, Leeni Township}

6. Vehicle X, entering from crossroad, was stopped partly on thru

lane., Vehicle 1 swerved to center lane to avoid Yehicle X,

skidded into oncoming thru lane, and struck Vehicle 2 (PI,
Watertown Township)

7. Yehicle X stopped in thru lane waiting to turn Yeft, Vehicle !
swerved to center lane te aveid Vehicle X, drifted.inio oncumingu

thru lane, and struck Vehicle 2. {PB, Watertown Township}.
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The other 18 of these accidents involved incidents of
one vehicle crossing from one thru lane to the other, with
no intent of either driver to use the center lane.

There were 11 fatal accidents at the twelve sites.
Since they represent the ultimate failure of the system
they were further analyzed. Of these, one involved the use

of the center lane:

Yehicle 1 in center Tane, passing VYehicle 2. Vehicle X, traveiling
in opposite direction, entered center tane {reason not stated). Vehicle
1 made hurried return, struck left frent fender of Yenicle 2, lost con-
trol, left roadway, and overturned. {1 Fatality, T Class A injury, Genesee

Townshin},

In another, center lane usage was indirectly involved:

VYehicle W (Police) was turning left from center lane., VYehicle 1,
traveltling in same direction, passed Vehicle X sn the right, then struck
pedestrian about 100 Ft (30 m} later. ODNriver 1 said he was distracted by

Vehicle W. [t was snowing and dark at the time of the accident. {1

fatality, ne injuries, Leoni Township).

The other fatality accidents were car-tree (2), rollover
(1), lToss of control, head-on coliision (2), pedestrian {(2),

and angle (2).
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To get a direct driver response
scheme, a questionnaire showing five

was distributed.

pendix 3),
viewpoint,
thru lane,

turn; then

six questions were asked:

would it be proper to use

b)

For each scheme in

Questionnaire

to the various marking

this questionnaire (Ap-

‘the center lane a) as a

to pass another vehicle, or c¢) to make a left

from the oncoming drivers viewpoint, the same

pavement marking schemes

1) first from the drivers

FPEOTOG 1

DRIVER STRAIGHT THRU
DRIVER FASS ANDTHER
DRIVER MAKE LEFT TURN
ONCOMING STRAIGHT THRy
ONCOMING PASS ANDTHER
ONCOMEING MAKE LEFT Tuan

PHOYTD 2

DRIVER STRATGHT THAU
DRIVEA PASS ANDTHER
DRIVER MAKE LEFT TURN
ONCOMING STRATGHT THARU
ONCOMING PASS ANDTHER
ONCOMING MaKE LEFT TUAN

PHOTD 3

DRIVER STRATGHT THAL
DRIVER PASS ANDTHER
DRIVER MAKE LEFY TURN
ONCOWING STRAIGHT THRY
ONCOMING PASS ANOTHER
QNEOMING MAKE LEFY TURN

PHOTO &

DRIVER STRAIGHT THRU
DRIVER PASS ANOTHER
DRATVER MAKE LEFT Tusw
ONCDOMING STRATGHT THARY
OKCOMING PASS ANOTHER
GHCONIHG MAKE LEFT TURN

FHOTCE 5

DRIVER STRAIGHT THRU
DATYER PASS ANOTHER
DRIVER MAKE LEFY TURN
ONCOKEING STRAIGHT THRU
ONCOMING PASS ANDTHER
ONCOMING MAKE LEFY YumN

YVEHITLE cobpr

DRAIVER STRAIGHT THAY
DRIVER #4535 ANOTHER
DRIVER MAKE LIFT TURN

* CORRECT ANSWER

YES

1ar*
tre*

184*
LTT*

YES

100
158*

108*
140%

¥Es

181>
1ot

L]

N0 ANSHER
1T 1
174* 2
49 2
179 1
170 ?
69 1
No

ND ANSNER
[T ¢
126 H
89 2
1atk t
132 t
[] 0
L1}

N  ANSHER
188% 2
5 [
13 1
143 3
[ ]
14 1
L]

NG ANSWER
50* H
53 2
2 ]
181 3
181+ s
1re* 3
L]

NHO  ANSHER
175* 1
83 1
L] 1
178 1
83 1
43 1
NE

MO ANSHER
173 4
8 3
14 3

ToTAL
RESPONSES
192

ToTAL
RESPONSES
192

TeTAL
RESPONSES
192

TOTAL
RAESPONSES
19%

TOTAL
MESPONSES
192

TRTAL
RESPONSES
192

TABLE 10.

Responses Obtained

from Questionnaire

h-J

Hoto
THAY
THRU GNLY
PASS ONLY
LEFT TURN ONMLY
THAU + PASS
THAU + LEFT
PA3S + LEFT
THRUSPASS,LEFT
ND USL ALLOWED
TOT AL S

HOotTao 2

S XmFgOOAZTO
D= ODOOOa

h:l
-
x
B
=

THAU ONLY

PASS ONLY

LEFT TURN OnMLY
THRUY + PaSS
THRUG & LEFY

PASS & LEFT

THRULPASS,LEFT

NO USE ALLOWED
TOT AL S

EEmEIROZO
DO AN Ow

o

HoTO 2

-
=z
=
(=

THRU ONLY

PASS OMLY

LEFT TURN OHLY
THRU + PASS
tHAU &+ LEFT

PASS ¢+ LEFT
THAUSPASS,LEFT
NO USE ALLOWED
TOTFALS

HETO a

O X EODOZO
- X-T-N-F-¥-¥- ¥

-
-+
x
»
L

THRU ONLY

PASS DMLY

LEFT TURN ONLY

THRU + PASS
THRU ¢ LEFY

PASS ¢ LEFT
THRUPASS,LEFT
HD USE ALLOWED
TOT AL S

PEMIOAGEZA
DOoOCOOODD

HOTYTOD 9

-
&*
k-]
£

THRY OMLY

PASS DMLY

LEFT TURM OHLY
THRU + PASS
THRY ¢ LEFY
PASS « LEFT
THRUSPASS.LEFY
ND USE ALLOWED
TOTALS

PHODTO &

GRER-ZOOGZTO W
NSO O0D N

THRU
LEGALLY PERKITTED 0

DRIVER

PASS LEFT Tip el

L] 0 0 v

3 D L] 0

0 II#I 0 ]

0 U 1 ]

0 0 0 2

1 1 0 0

0 ] 0 [

0 ¢ 0 L}

4 104 1 4

DRIVER -

PaSs  LEFY TeP T+h

1] ] [1] L

1 [ [ [

[ 8z [ 0

0 ] [ 0

0 0 0 Q9

20 1] [} L'}

-] 9 1 Q

1 1 o 9

28 63 1 [
CAIVER

PA55 LEFT  Tep  TsL

L] L] ] ¢

111 q 0 9

] & 0 o

L} [} 1 v

o ] ] i
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b] L] L] @
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11 [ 1 o
DRIVER
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0 0 1] 0

0 L} 0 0

[ 0 0 [

Q ] 0 0

¢ 9 ] v

[ 0 0

t E&l 0 3

t 3% [ 3
ORIVER

Pass LEFTY TeP Tab

o ] o ¢

te o [] v

[ 534 1] Y

[} [ 2 4

o 0 [} 1

[} 1 [} 1]

¢ ¢ 1 0

o o [} 1]

is ar 3 1
DRIVER

PASS LEFT  Tep  Tal

° 14 [ ¢

Pel  TPal
L] ]

0 0

1 i

0 0

0 0

9 0
L] 1

0 0
1¢ 1
Fel TreL
¢ [

¢ ¢
b} [

] ]

[}
o
3

-] Q
13 L]
Pal  Tpsl

-

N

= o - E-X.-X-J
-

FOWODDOO

P4l TPl
L] 3

] ]

? 1

0 1

0 0

2 0

1 1
21 100
Fi4 103
Pal TPab

CRE-E-N-T-X J-E-3-J

P

~
- oo (PO - O
-

Pel ' Tral
Eﬁ 18

NONE

xx

=]
' 3 * [~ V]
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™

x
2 2
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NNSPSDOO00 O

A
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1

TABLE 11. Combinations of Moves
AlTowed by Respondents
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three questions were asked. Finally to determine how well
the three-lane law is understood, the same three questions
were asked.

The five sketches shown were placed randomly on the ques-
tionnaire. They consisted of one of Scheme A, two of Scheme
B (one with an advisory pavement arrow}, one of Scheme C, and
one scheme designed exclusively for left turns from the driver's
direction.

The questionnaire was submitted to the "Driver Opinion
Poll Participants", a group of non-technical Department per-
sonnel formed in 1973 for the sole purpose of answering gques-

tionnaire of this sort. Of the 230 questionnaires sent out,

9 coRRECT war ¢ 192 were returned. Due to
1 coamge? reans 22 the nature of the group being
1= 3 y - 2 3 = 1
2 e s questioned, this rate of re-
2 ¢DhDRAECTY ToTaLe 90
12a 4 TR We o sponse was expected.
1% = ? 24 ° 1 M e 23
3. 1 e 0 P .
o} I -HI The responses received
peatreer TMLe 3% are summarized in three tables:
123 o 0 143 = 1 286 = -] .
123« o 16 8 R
126 = 3 TR ) LTI 1. Table 10 shows the
134 » [} 23 - 1 33 = e
e e M e 0 .
. number of times each

4 poRAETCT TOTAL:T 41

1%« g 129 = 2 2348 « o response was given.
1233 = 3 1389 = 1] 2394 o ]

1238 = 3 13486 = 19 2358 = 4

I S ¢+ - -+ S An asterisk signi-

3 CORREC?T T0TALL 19 . " u
12345 = ] 123136 8 13434 = 19 f1 es the CorreCt
12388 =« L) 124946 ~ Q 23438 = 1

answer for each of

4 ¢t DRREgEe TOTALY [

AVIRAGE MUMBER CORREET+ 2,80 the 33 ‘questions.

TABLE 12. Combinations of 2. Table 11 shows the

Sketch%? answered
correctly .

number of times each
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particular combination of moves would be permitted by
a respondent. For each viewpoint, driver's or oncom-
ing vehicle's, there are eight possible combinations,
ranging from allowing all three uses to prohibiting
all three; yielding a matrix of 64 possible combina-
tions, of which only one is correct, If a question
was not answered, the entire response to that sketch
is pmitted from this table. |
3. Table 12 shows the number of times each particular -
combination of correct and incorrect answers occurred.
To be listed as "correct" the responses had to exactly
match the previously-selected combination of yes/no
answers for each sketch (6 per sketch). If any one
answer was wrong or if no answer was given the entire
sketch was considered to have been answered wrong.
Sketch 1 showed Scheme A markings; the center Tane is to
be used for left turns only, with no passing. This is the
marking used on five-lane pavement. All respondents ¥ivé or
work in the greater Lansing area, where most major after1a1s
have a section of continuous five-iane pavemeht, éo they
should have been familiar with these markings. This sketch was
answered correctly by 55 percent of the respondents; another
30 percent would not allow any use of the center lane, and 5
percent would aT]ow passing.
Sketch 2 showed Scheme B markings with an advisory turn
arrow for the incoming driver. These markjngs-are to indicate

that the center lane is to accommodate both left turns and
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passing; the turn arrow does not indicate that the turn is
mandatory since it lacks the word ONLY. Scheme B is the
experimental marking; unless respondents had traveled to
one of the study sites, they would not be familiar with it.
This sketch was answered correctly by 15 percent of the
respondents. Other frequently-chosen combinations were:
Left turns only by both directions (33 percent), left turn
only by omcoming vehicles, no use by driver (26 percent),
and pass only by driver, pass and left turn by oncoming ve-
hicle (11 percent).

Sketch 3 showed Scheme C markings, the current . Michigan
standard for three-lane, two-way pavements. There are sev-
eral locations, mostly rural, in the general vicinity of
Lansing with such markings, so the respondents may have been
familiar with them. This sketch was answered correctly by
68 percent of the respondents, with another 23 percent allow-
ing all three types of moves by both directions and six per-
cent allowing passing'on1y by both directfons. ‘ |

Sketch 4 showed the markings for a center lane to be used
exclusively for left turns in the driver's direction. This
sketch may have been deceptive in that it did not show that
the driver was approaching an intersection, also there should
have been the word ONLY included with the Teft turn arrow.
Such markings, usually without the pavement arrow, are found
at numerous flared intersections around Lansing. This sketch
was answered correctly by 24 percent of the respondents.

Ninety percent would not allow any use by the oncoming
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vehicle, which was correct; 56 percent would allow all moves
by the driver, another 14 percent would allow the driver to
pass or turn left, but notldrive thru.

Sketch 5 showed Scheme B markings; it differs from Sketch
2 only in that it does not have a turn arrow. It was answered
correctly by 41 percent of the respondents, with 29 percent
allowing left turns only from both directions, 12 percent al-
lTowing no use, eight percent allowing passing only and five
percent allowing all uses.

The sixth group of questions asked the respondents for
théir understanding of the vehicle code concerning three-lane
pavement. Eighty-three percent were correct, eight percent
would a]iow all movements, five percent would aliow passing
only, and four percent would allow Teft turns only.

The answers obtained from the questionnaire are interpreted
from the standpoint of driver expectancy. A response that
would not allow the oncoming vehicle to make a particular
move that actuaily is a Tega1'move is considered Unsafe; 1t
stimulates a dangerous real life situation, as presumedly the
driver would not expect the move to be made. Similarly, not
allowing himself to use the center lane to turn left is un-~-
safe. Not allowing himself to pass might be considered a safe
error; however, that may imply that he would not'expect'to be
passed, an Qnsafe error. In a real life situation a driver
would also get cues from the actions of other drivers and
possibly from signing, so the number of errors would not be

as great as suggested by the responses.
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Sketches 2, 3 and 5 are the ones primarily being tested.
They are all intended to convey the same message. Of these,
Sketch 3 was the most successful. Of the 155 who gave a
correct response to the sixth group of questions (the Vehicle
Code) 73 percent also were correct for Sketch 3, compared to
43 percént for Sketch 5 and 16 percent for Sketch 2. O0f the
113 who were correct for both Sketches 3 and 6, 45 percent
were also correct for Sketch 5 and 15 percent for Sketch 2.

For Sketch 3, 92 percent of all responses and 74 percent
of the incorrect responses correctly expected that oncoming
vehicles would pass in the center tane. Those percentages
were 57 and 27 percent for Sketch 5, and 31 and 18 percent
for Sketch 2. For Sketches 3 and 5 nearly all responses gave
the same answers for each direction; but for Sketch 2 the
resnondents tended to disallow legitimate movements, espe-
ially for the driver: 47 percent would not use the center
lane to turn left, but 96 percent would allow that move for
oncoming traffic (65 percent would allow only that hove for
oncoming vehicles).

Considering the familiarity of the respondents to Scheme
A markings, the percent answering Sketch 1 correctly is low.
A significant number would not allow any use of the center
lane, supporting an earlier contention of the Department that
such markings should be interpreted as prohibiting any driv-

ing to the left of the markings.
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Appendix 1

Applicabie State Statutes



APPLICABLE STATE STATUTES

Sources: Michigan Vehicle Code {15)
i Uniform Vehicle Code (18}

257.642 Laned roadways, traffic rules. [MSA 9.2342]

Sec. 642. Whenever any roadway has been divided into 2 or more:

clearly marked lanes for traffic the following rules in addition to all
- others consistent herewith shall apply: . ..

(b) Upon a roadway which is divided into 3 lanes a vehicle shall
not be driven to the left of the center lane except when making a
left turn and shall not be driven in the center lane except when over-
taking and passing another vehicle where the roadway is clearly visi-
ble and such center lane is clear of traffic within a safe distance, or
in preparation for a left turn or where such center lane ig at the time
allocated exclusively to traffic moving in the direction the vehicle is
proceeding and is signposted to give notice of such allocation. . ..

257.640 No passing zones, marking. [MSA 9.2340]

Sec. 640. (a) The state highway commission and county road com-
missions shall determine those portions of any highway under their juris-
diction where overtaking and passing or driving to the left of the roadway
would be especially hazardous, and shall by appropriate signs or markings
on the roadway indicate the beginning and end of such zones in such a
manner that an ordinary observant driver of a vehicle will be able to
observe the directions and obey them. Beginning January 1, 1973, a sign
shall be placed to the left of the highway on those portions of a highway
where additional notice is deemed necessary.

(b) The no-passing zones provided for by this section shall be based
upon a traffic survey and engineering study. Traffic-control devices in-
stalled pursuant to this section shall conform to the state manual and
specifications as provided for by section 608. , . .

Comparison with Uniform Vehicle Code

Sec. 642(b). Identical, except: (1) phase "to the left of
center lTane except when making a left turn" is not in UVC,
(2) clause "is signposted to give notice of such allocation"
is given in UVC as "such allocation is designated by official
traffic control devices", (3) UVC specifics that 3-lane road-
way "provides for two-way movement of traffic", and (4) UVC
specifies that passed vehicle is "traveling in the same dir-
ection." (UVC § 11-309, p 239).

The states and province bordering Michigan all have similar
statutes.

Sec. 640. UVC does not include a paragraph similar to 640
(b}, requiring that no-passing zones be based on "a traffic
survey and engineering study". (UVC § 11-307, p 227).
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STATE OF MICHIGAN.
DEPARTMENT OF STATE HIGHWAYS
TRAFFIC & SAFETY DIVISION

3-LANE

PAVEMENT MARKING

STUDY

SHEET OF

LOCATION

HOURS STATION

TEST,

DATE /73

OBSERWVER

ENCROACH DISTANCE
TYPE . =1 ENTR | EX4T RESULT
OF Ll g § S|giuizoNe | zonE OF
DR} use {ruLtipart|g| §|TI1E|F18] ™ IN CONFLICT | GONFLICT
Cisl|laia|ai®| cL cL
w| - [N{T|@]A
CODING
TYPE OF USE CONFLIGT RESULT OF CONFLIGT

T LT TURN FROM HWY '

LT TURN TC HWY (FWRD}
LT TURN TO HWY {BACK)

P ASS MOVING VEH/NGC.
PASS STOPPED VEH

PASS BICYCLE

STRAY

EVASIVE ACTION

LT TURN FROM THRU LANE
OTHER (DESCRIBE]

LD NOW s wh

RS I - I TR

LT TURN FROM RHBwY {SAME)
LT TURN FROM HWY (QPP}
LT TURN TO HWY (SAME)
LT TURN TO HWY (OPF}

P ASS (SAME,

PASS (OPF)

GTHER {DESCRIBE)
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~N A W N e

FRUSTRATED LT TURN
FRUSTRATED PASS
HURRIED-RETURN PASS
SLOWEDIN CL, COMPLETED
STOPPRED IN CL..
RETURNED TO THRU LANE
COTHER |(DESCRIBE!}
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OFFICE MEMORANDUM

s MICHIGAN
DEPARTMENT OF STATE HIGHWAYS January 14, 1974

AND TRANSPORTATION

To:

From.

Subje

Driver Opinion Poll Participants

Max N. Clyde
Engineer of Traffic and Safety

ety Attached Questionnaire
Pavement Markings on 3-Lane, 2-~Way Highways

Please answer the attached questionnaire and mail it back by
Monday, January 21. Fold it in half so that the return address
shows.

This

questionnaire will help us determine how effective the

different marking schemes are at informing drivers of the proper

use

of three-lane highways. For each sketch you are asked to

decide if each of six different moves (3 for each direction) can
be properly made in the center lane. For each of the 33 questions,
please check either "Yes" or "No".

Keep

1.

T&SD

these points in mind:

Answer each question quickly; we want your first inter-
pretation of the markings. If you came upon one of these
sections while driving, you would have to decide quickly
how it is to operate.

Evaluate each sketch separately. The different markings
do not necessarily mean the same things, and there is no
meaning to the order in which the sketches are placed.

This questionnaire tests our ability to convey the proper
messages to drivers; it isn't a test of your driving
ability. Please do not consult others or the Vehicle
Code before answering the questions.

Engineer of Traffic argd Safety

-~ DJM:mec

Attachment



3-LANE PAVEMENT MARKINGS QUESTIONAIRE,

INSTRUCTIONS: 1) Please check “Yes' or ‘‘No’” for each gquestion — 6 questions per sketch.
2} Evaluate each sketch by itself. The different types of markings may have different meanings.
3) Give your first impressions of the markings, spend no more than 2 minutes on each sketch.

ONE

Based on the pavement markings in Sketch I, would it be proper
for you, the driver, to use the middle lane to:
YES  NO
1) Drive straight thru? 1 ]
2) Pass another car? OO
3} Make a left turn? 1 i

. And would it be proper for an oncoming driver to use the middle

lane to:

YES
1) Drive straight thru? [ ]
2) Pass another car? M
3) Make a left turn? ]

0003

Based on the pavement markings in Sketch 2, would it be proper
for you, the driver, to use the middle lane to:
YES  NO
1) Drive straight thew? [ [
2) Pass another car? R
3) Make a left tum? O

. And would it be proper for an oncoming driver to use the middle

lane to:

. YES
1) Drive straight thru? [}
2) Pass another car? M
3) Make & left turn? ™

000z

Based on the pavement markings in Sketch 3, would it-be proper
for you, the driver, to use the middle lane to:
YES RO
1) Drive straight thru? [} []
2) Pass another car? 1
3) Make a left turn? ™M g

. And would it be proper for an onicoming driver to use the middle

lane to:

YES NO
1) Drive straight thru? [7]
2) Pass another car? ]
3) Make a left turn? ]

mIEn




. Based on the pavement markings in Sketch 4, would it be proper

for you, the driver, to use the middle lane to:
YES NO

1} Drive straight thew? [ [

2) Pass another car? 1 O

3) Make a left turn? 1

And wouid it be proper for an oncoming driver to use the middle
lane to:

YES NO
1} Drive straight thru? [ ]
2} Pass another car? 3
3) Make a left turn? M

Wi

FIVE

Based on the pavement markings in Sketch 5, would it be proper
for you, the driver, to use the middle lane to:
YES NO
1) Drive straight thru? [ ] [}
2} Pass another car? ] ™
3) Make a left turn? 10O

. And would it be proper for an oncoming drivet to use the middle

lane to:

) YES NO
1) Drive straight thru? [ ]
2) Pass another car? M
3) Make a left turn? O

too

SIX

lane to:

Thank You!

1) Drive straight then? []
2) Pass another car? 3
3) Make a left turn? ]

The Michigan Vehicle Code (Section 642) specifies how the center lane of a three-lane, two-way highway is to be
used if there are no markings or signs that specify a different use. Does that law permit the use of the center

YES NO

0ood

Now please fold both sheets in half, so that the return address shows,
staple, and mail the questionnaire back.



STATE OF MICH!GAN ;°<m ﬁ;ﬂ
DEPARTMENT OF STATE HIGHWAYS

AND TRANSPORTATION
DATE:

TO: Peter H. DeCamp, Engineer

Research and Development Section

Prepare reply for signature

Prepare reply for my signature D Advise me, please
Reply direct, copy to this office D Per your request

For your approvel &/or signature D For your review

Joog

For your information D Note and return
D Per our conversation D For your files
REMARKS: Questionnaire

3 Lane 2 Way Pavement Markings
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11.

12.

13.

14.
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