


This report was prepared by the Traffic and Safety Division. The opinions,
findings, and conclusions expressed im this publication are those of the
Traffic and Safety Division and not necessarily those of the Federal Highway
Administration.




TABLE OF CONTENTS
Page

Introduction o« « o ¢« o o o » s s © o o s 8« s o o s s s s o o s « 1L

Highway Safety in ﬁichigan‘ﬂ The Year in Review .+ « & o o s o 2
Highway Safety Program Summary . . ; e 8 o o e o o & s & s o 8 @ &4
Federal Funding of Highway Safety Improvements in Michigan . . . 5
HES Safety Program Evaluation Data «+ « ¢ ¢ s ¢ o s » o s o s o & 9

Safety Program Activities
i Crash Analysis/Roadside Safety Program o+ o « o o« 4 o o o o 15
- TOPICS Programe s ¢ s ¢ s o o o s 2 o o ¢ o s & & o o o s & 16
Traffic Engineering Services Program
Community ASSLlstance « « o ¢ o o o o o o &« o s o s a ® 18
Operational Inventories .« o ¢ ¢ ¢ o ¢ ¢ o o o « 5 o o 19

Special Projects, Studies, and New Developments
Waterwall Evaluations s o o o o 2 s s s « 5 s s o s o s s o 21
MIDAS ExXpansion «+ « o o s s s s e 2 o s o o s 2 s s o & o @ 22
Guardrail Inventory Program o e« o s o » s a s » s s o s o » 23
Detroit Freeway Rehabilitations o s ¢ 5 o & & s s ¢ o o s & 24
Interchange Improvement Program ¢ ¢ s+ + o o o & o a o o o 25
SCANDIs o o s o o s o o 6 s 6 o o o ¢ o & © o o 6 o & o o » 26
Pavement Marking Cost Controls. + + ¢ ¢ & s & s s ¢ & o o & 26
Accident Data Retrieval on all Roadways in Michigan . . . « 27
Impact ALLenuatorSs o o o s ¢ s o o 6 o o 5 o 2 o 8 o s 6 & 27
Safety at Construction Sites — Lightweight Trailer
Sign Supports « ¢ o o o o 6 o 6 6 & © © v 6 4 6 & & 0 5 o 27
Vehicle Accident Restraint Use in Michigan. . « o &« o & s » 28
State Safety Commission Reports
Construction Zone Safefy + « o s o o ¢ & o & o & & & @ 31
Project EvaluationS. ¢ ¢ = o o ¢ 5 & s« o ¢ o s s o s = 33
Tort Liability ¢ ¢ » o &+ o o ¢ o o a ¢ 2 6 ¢ s 2 o o » 35
SCANDL o 4 s o o o s o s o s o o s o o a s o o o o o = 37
Crash Cushions s ¢ s o o ¢ s ¢ & s s ¢ o o & ¢ 2 s & = 39
3R Program « « + o s s o o o o a o 6 6 s o a » » o s & 42
MMITCD & o o o s o s 2 9 s o ¢ s 8 o ¢ s o o & o & o @ &4
Permanent Pavement MarkingsS. « o« « o s o o o s o & s o 46

Appendix
Safety Improvement Process

ii



Introduction

This is the Eleventh Annual Report of Michigan's Highway Safety Improvement
Program. The report covers the period July 1, 1983 through June 30, 1984,

The Highway Safety Program summary format on page 4, is different this vyear.

We have attempted to differentiate projects which were justified and programmed
based on safety factors from those which, although enhancing safety, were justi-
fied by other factors or which include some safety work. Examples of work in
the latter categories include shoulder paving, resurfacing where coefficients
of friction were less than desirable or where the percentage of "wet" accidents
were greater than average, the elimination or modification of roadside obsta=-
cles inecidental to reconstruction projects, additional laneage at intersec-—
tions, new or modified trafific control devices, utility pole relocations and
roadside driveway control. In general, the "safety justified projects" were
identified and selected following the Highway Safety Improvement Process
outlined in the Appendix of this report. Over $41 million of "safety justi-
fied" projects were identified in this years report, in addition to $133.4
million of "safety related" work.

Safety is an important factor in the development of most projects authorized by
this department. The shift this past year to 3R/4R type projects and the
requirement that such projects incorporate '"safety enhancements" witnessed
increased emphasis on the review of project desipgn plans, with particular
attention to the roadside enviromment and to locations experiencing documented
concentrations of accidents. Where dictated, additional safety enhancements
were incorporated into project plans as the result of those reviews.

During the period covered by this report total department expenditures
attributed to the Interstate 4R program and the Federal Aid Urban, Primary, and
Secondary programs totaled about $209 miliion. We estimate that approximately
$8l million were for safety related items.

Approximately $9 million in justified safety projects were recommended for
programming this past year by the Traffic and Safety Division's Safety Programs
Unit, which are not included in the categorical program summary. Many of these
projects will be funded using other than HES funding sources. It is our
intention to develop a monitoring system which better documents projects
Justified primarily by safety considerations, or other accepted safety cri-
teria, and which are funded by sources other than the categorical programs. -

This report includes evaluation of the BES program. The evaluaticn includes
statistical control which assess accident trends and "expected" changes in
before—-and—after accidents as initiated in last years report and as recommended
by the 1984 federal audit of the HES program.

Also in this report is a summary of the current structure and operating prac-—
tices of the Safety Programs Unit of the Traffic and Safety Division. That
group has primary department responsibility for carrying out the Safety Improve-
ment Process on the state trunkline system. A revision of that process is
included in the appendix for review and approval by the FHWA,

This report also includes a Special Projects, Studies, and New Developments
Section, as has been the custom in recent years.




Highway Safety in Michigan — The Year in Review

Michigan experienced its fifth consecutive highway fatality reduction during
1983, There were 1,331 deaths statewide, six percent fewer than reported in
1982. The total was 36 percent below the 2,076 killed in 1978 and 46 percent
less than the 2,487 fatalities recorded in 1969, the highest on record. Total
accidents and injuries were also down in 1983 to 300,800 and 135,800
respectively.

The 1983 fatality rate was less than 2.1 per 100 million vehicle miles--the
lowest ever. This is substantially less than the 2.6 rate naticnwide in 1983
and reflects a sharper fatality rate decrease since 1980 than reported
nationally. )

It is customary and accurate to credit the reduction of highway accidents,
injuries, and fatalities to the combined effects of several factors, notably
improved vehicle designs, increased and selectively targeted enforcement
activities, educational efforts and, of course, improved highway designs and
‘the implementation of corrective accident countermeasures.

Often these efforts are uncoordinated and even appear to be in conflict with
one another. In Michigan, however, the various safety interests have come
together in an effective coalition representing highway safety. Major success
in recent years of the coalition include passage of one of the nation's first
child restraint laws and the adoption of stricter drunk driving laws and
establishment of the Michigan Drunk Driving Task Force.

Although a major disappointment was the failure of our legislature to adopt the
nation's first mandatory occupant restraint law, we are confident that the
recently enacted New York law, legislative initiatives in Congress, and
incentives incorporated into the recent passive restraint regulatiomns, will
wltness an occupant restraint law in Michigan in the near future. Studies
indicate that occupant restraint use in Michigan has increased to about 18
percent and that the child restraint law resulted in significant injury
reductions in the youngest age groups.

Enforcement efforts in Michigan were increasingly focused on the drunk driver.
Arrests for drunk driving increased from 39,000 in 1982 to 46,000 in 1983. It
was disappointing, however, that the rate of involvement of drunk drivers in
total accidents remained at 56 percent. Efforts to combat this problem,
generally recognized as the most serious obstacle to continued highway safety
casualty reductions will continue. The Drunk Driving Task Force, in an interim
report, defined 17 recommendations covering legislation, education/training,
and policy and program evaluation. In addition, the Michigan Office of Highway
Safety Planning is actively promoting and funding innovative aleohol
enforcement and educational programs directed at younger drivers. One of the
most significant new legislative initiatives being discussed in Michigan at
this time is sobriety check lanes. This, of course, is a very controversial
public issue and will be subjected to substantial debate in the coming months.

Highway safety benefitted, as did most tramsportation pregrams, from increased
revenues during 1983. Increased user fees authorized by our legislature and by
Congress combined with a $135 million state transportation bond issue enabled




the department to undertake its biggest highway improvement program in vears.
The major safety program effort this past year was to insure that all of the
many pavement rehabilitation, restoration, and reconstruction projects
corrected documented accident concentrations and enhanced the overall safaty of
the road. Last year 360 sets of road comstruction plans and 100 bridge
improvement project plans were reviewed to insure that enhanced safety was a
priority consideration of the design process. All of the bridge projects and
15 of the road projects included review and analysis of reported accident
experience.

Tort litigation lnvolving Michigan's state trunkline highways is of growing
concern. In spite of the lowest highway death rate ever in Michigan, partly
the result of highway safety improvements totaling hundreds of millions of
dollars, the number of negligence lawsults continues to escalate.

The volume of active suits against the department increased from 215 in 1979-80
to more than 400 in 1983. Costs increased at a parallel rate. Judgment and
settlement payouts in the last five years totaled approximately $27 milliom,
and 1t is possible that payouts in Fiscal 1984 alone could exceed $20 million
if §7 million in judgments under appeal are upheld.

Some of the causes of the sharp upturn include: progressive loss of
governmental immunity, adoption of "no fault" insurance in Michigan,
replacement of "contributory" negligence with "comparative" negligence and
progressive expansion by the courts of the definition of "the traveled way"
portion of the roadway intended for vehicle travel to include the entire
right~of-way. Further aggravating the problem are trends in judicial
intevrpretation which assign liability for damages in accordance with ability to
pay, rather than degree of negligence, and permitting damage awards to
uninjured parties for loss of "companionship and society."

Compliance with the 55 mph speed limit also continues to be of concern.
Federal transportation funds are threatened by the slow but steady escalation
of speeds in Michigan and in other states. Federal law provides for a penalty
of up to 10 percent of funds allocated for primary, secondary, and urban
systems highways if more than half of a state's motorists exceed the speed
limit on roadways with a 55 mph limit. The official 1983 tally showed 51.5
percent of Michigan drivers stayed within the limit.

In spite of these problems, we continue to be optimistic that further
reductions in accidents, injuries, and deaths are possible. With continued-
federal support, we will work to achieve those reductions.




Highway Safety Program Summary (Obligated)
July 1, 1983 -~ June 30, 1984

Safety Justified  Safety Related
Projects Projects or Parts
’ of Projects

Federal Categorical

Hazard Elimination 3,148,993

Rall Highway 8,191,284

Pavement Marking 164,326

Special Bridge
Local Systen 46,321,080
State System 2,783,162

Other Federal Funds

‘Interstate : 7,799,957 16,078,986
Primary ‘ 14,114,414 8,073,353
Secondary 8,973,844
Urban 26,344,877
State Funded 1,703,448
State/Local Match 5,955,188 24,862,443
Total 41,077,610 , 133,437,745




Federal Funding of Highway Safety Improvements in Michigan

As of June 30, 1984, Michigan had obligated $116 million or 93 percent of its
total apportioned combined federal aid safety construction funds. .That total
includes obligations from the various categorical programs as follows:

Obligated % of
Program {Millions) Apportionment
Rail Highway Combined
On System $51.6 92%
Off System 6.1 997%
HES 33.6 89%
HH, ROS 9.6 100%
Pavement Marking 15.1 997%

From July 1, 1983, to June 30, 1984, $11,504,603 was obligated from the various
categorical funds (mot including the special bridge replacement program on the
state and local systems). Hazard Elimination obligations totaled $3,148,993,
Rail/Bighway obligations 58,191,284, and Pavement Marking program cbligations
$164,326. In addition to the Pavement Marking Program funds obligated during
this past flscal year, the department allocated approximately $5 million to
maintenance of pavement markings on our state trunkline system.

As noted on the "Highway Safety Program Summary" $7.8 million of Interstate and
$§14.1 million of Federal Aid Primary funds were obligated for projects
primarily justified based on safety. In addition the "summary" documents
5108.6 million from the Special Bridge Replacement program, Interstate, and
Federal—-Aid Primary, Secondary, and Urban funds for safety related projects or
for parts of projects which include safety items.

The Pavement Marking and Rail/Highway Crossing programs were evaluated in some
detail in previous reports. In response to Federal Highway Administration
concerns, additional "before" and "after"” project data for rail/highway safety
projects was included in last year's report. Since selection of Rail/Highway
crossing projects are not based primarily on documented accident data,
evaluation of before—and=-after accident data on an annual basis is not
justified. However evaluation of the Hazard Elimination program is also once
again included in this report.

Following is Table 1, {(Procedural and Status Information) and Tables 3 and 4,
pertinent to the Pavement Marking Demonstration program.
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TABLE 1

HEGMAY SAIETY IMPROVIMENT PROGRAM

escribe "W Codes on separate sheet and attach to this table.

7/1/81-6/30/88

SEAIT Michigan H I ANNUAL REPORT 1084
irs cong PROCEDURAL AND STAIUS INFORMATION
{Alpha)
’ iTIGIWAY LOCATION JUERENCE SYSTRG TRATFIC RICORMIS SYSTIHM ,
Expected Types of Automated Correlation | Automated Correlaliug
lighway System Miies Covered Completion Type of Location || Data Collected of Accident and of Accident md
toane {Percent) {Year) Refersnce Method || and Maintalned | flighway Data (Percent) | Volume Data (Perceut)
S (1) €3] (4) (5) (6) S
il Interstate 100 N/a H ART 100 0
Joo? State - F.A. 100 N/A B-11 AT 100 100 ‘
I3 State - Non-F.A. 100 N/A D-11 " AT 160 160
1A locat - TF.A, 100 NIA P-IL AT 100 0
1 tus tocal - Non-B.A, 100 N/A BT b AT 100 0
] TIAZARD ELIMINATIONS RATLROAD-HIIG NAY GIADE CROSSINGS )
Criteria for Identifying | Criteria for Setting i Project Conpliance With MIICD o
llighway System Hazardous Locations, Project Priorities Inventory | Priority [ Crossings Upgraded | Not Complying | Compliance
Lone Sections and Elements Update | Selection| #*%7/1/73-6/30/82 | Numberf % Target Nate
R A7) uil:}] *(9) *(10) (11} (13} (14)
2010 interstate -AEHLRS CEIPTY
Jul State - F.A. _ AEHRS CEIPTV B ARIMPTVH N/A o " N/A
203 State ~ Non-F.A. AEHRS CEIPTV B AHIMPTVH Nfa 0 N/A
i focal - F.A. AEHRS CRIPTY B ARTHPTVY NfA ] N/A
205 Local - Non-F.A. AEHRS cuIPTV B ANTHPTVY H/A 0 N/A
¥.A, = Federal-Aid Indicate reporting
% = IF more than one code applies, show all appropriate codes, period:
A% = See instructions. ‘ 1/1/73:6/30/84
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FIPS COpR
{Alpha)

TABLE 3

PAVEMENT MARKING DEMONSTRATION PROGRAM

ANNUAL REPORT 1984

QUANTITIES ARD LOST OF MARKINGS PLACED .

Y
[esf 1pan

QUANTITIES AND COST ($1,000) OF MARKINGS PLACED, *JULY 1, 1983 TO JUNE 30, 198%

Total Quantities
and Cost of

FEDERAL-AID SYSTEM

OFF THE FEDERAL-AID SYSTEM

~Markings Placed

Cumuiatfve Tutal
Miles aml tiust

[romouainy iy v 4 T D

ST yeport tog period is other thun July 1, 1983 to June 30, 168 4indicate dates:

17 thow mmber of intersections in "Quantity” colum,

P1ACED ‘ State Local July 1, 1983 of Markings Plaved
urban Primary . Secondury Jurisdiction Jurisdiction | To June 30, 1984 | To June 30, 194
Milos Lost Hiles Cest Hiles Cost Hiles Cost Hiles Cost Hiles ~ Cost Miles Gust
Jrentertuas tnly 714.2 | 124.5 714.2 | 124.5 | 51,980] 6,830
el itns nd
ch Ty 395 38.7 395 | 38.7 | 41,846[3,922.5
Notls Lrpger- .
Linan ond
fdved ines 17,375 2,852;6
Ly diub Potad . ' . - R !
e —0- | -0~ 1,109.2] 163.2] -0~ | -0- | -0- —0- | -0- | -0- [1,109.2]163.3 [111,901 | 13,605
Quantity Lost Qunntity Cost {Juantity Cost jQunntity Cost Quantity Cast Quaniity Cost
Madrmad«Trighway ‘
pirile Crobsings 12 ea. 1.1 12 ea 1.1
Pedost e ran
Crossuogs U/ .
Othor (Doscrihe)
GIAN TOTAL 645 1643



<3
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Table &

PAVEMENT MARKING DEMONSTRATION PROGRAH

M I

FIPS CODE
{aiphal

ANNUAL REPORT 1984

TOTAL HARKINGS REMAINING TO BE PLACED

TYPE OF HARKINGS
T RE PLACER

QUANTITY BY GYSTEH

FEDERAL-AID SYSTEH

OFF THE FEDERAL-ALID SYSTEH

Urhan

Primary Steondary

Total

State
Jurisdiction

Local
Jurisdiction

Total

CRAND
TOTAL

teaterline Hiles Only

Adpeline Miles Only

filen of Doth Center
amd Edge linees

TOTAL HILES

Hailroad=-Nighway
urade Croosings

Podestrian Grossings
{Humbpr of Inter~
svetiong)

Other (Deseribe)




HES SAFETY PROGRAM EVALUATION DATA

Twenty-nine federally funded HES safety improvement construction projects were
evaluated for this vear's amnual safety report. The projects included lane
widenings, realignments, signal upgradings, and various other roadway and
roadside safety improvements.

Accident data was collected before—and-after each project and is summarized on
Table 2 found on pages 12-14. When possible, three years of before and after
data was collected and the average before/after period was 2.36 years. The 29
projects experienced a cumulative total of 3,304 accidents in the "hefore"
period, 1,019 resulting in injuries and 11 in fatalities. In the "after"
period, the project locations experienced 2,439 crashes, including 756
involving injuries and 11 imvolving fatalities. The total cost of the 29
projects was $510.74 million. An annual accident savings of $1.21 milliom
resulted in a project time=of-return {TOR) of 8.9 years. This is less than the
10=year TOR goal for safety projects.

Safety Project Accident Data, Costs, and TOR

Before After
Fatal Injury PD Total Fatal Injury PD Total
11 1019 2274 3304 i1 756 1672 2439
Before accident costs $13.59 million After accident costs $10.73 million

Savings 52.86 million

Annual Savings $1.21 Million (Based on 2.36 Years)
Projects Costs $10.74 million

TOR 8.9 years



Statilstical Evaluation of
Federal Funded HES Safety Projects

Project Type Bpf Apf §3f/§£§ Apadt/Bpadt Ef 7% Reduc. Significant? |
All Projects (29) 3,304 2,439 0.839 1,023 2,835 13.9 Yes
1A, 1G, 3B

(Lane Widening -

(12 Projects) 822 557 0.811 1.047 698 20.2 Yes
3B, 3E

(Realignment =

4 Projects) 42 12 0.775 1.062 34 64,7 Yes
1F (Upgrade Signals -

4 Projects) 640 511 0.811 1.021 529 3.4 No
18, 1C, 2B, 3F, 3K

(M scellaneous

9 Projects) 1,800 1,359 0,775 1,007 1,405 3.3 No
Bpf = Before Period Accident Frequency

Apf After Period Accident Frequency
Acf/Bcf = After Control Group Accident Frequency/Before Control Group Accident
Frequency

Apadt/Bpadt = After Period ADT/Before Period ADT
Ef = After Expected Accident Frequency

The "time-of-return' method of analyzing project cost/benefit, while simple and
easily understood, does not account for changes in accident experience over
time resulting from other factors. As a resulf, and as utilized last year,
evaluation techniques endorsed by the FHWA in Evaluation of Highway Safety
Projects (January 1979), were also used to analyze the 29 projects.
Specifically, the Poisson technique, 95 percent level of confidence was used.
In most cases three years of "before" accident data was compaved with three -
years of "after'" data. The expected "after" period accident frequency (Ef) was
calculated using the following formula:

Ef = Bp¢ (After Project ADT) (A.s) (Before Control ADT)
(Before Project ADT) (BZf) (After Control ADT)

Evaluation of "all" projects utilized statewlde accident data as the control.
Since statewide control ADT decreased only about an average of one percent per
vear, this term was deleted. Incorporation of this factor would have improved
the project results slightly. The expected accident frequency (Ef) was then
used to compute the percent reduction, and the statistical significance was
determined by using the Poisson curve at the 95 percent confidence level. The
total program showed a significant reduction in accidents of 13.9 percent
beyond that "expected." The actual reduction was about 26.2 percent.

10



In addition, certain project types were evaluated where a sufficient sample
size was available. the types evaluated, individually and in combination,
included lane widenings, realigmments, signal upgrading, and other roadway and
roadside safety improvements. Project type codes indicated on the following
rable are those developed by the FHWA. The statistical evaluation of the
specific project types utilized, as controls, accident data for state trunkline
signalized intersections, nonsignalized intersections, or nonintersection
gsegments.

As indicated in last years evaluation report, although instructions for
completing the table indicate that only one project type code should be used,
we do not believe that the noted multiple project subgroups can be evaluated
independently. For instance, construction of a left-turan lane in conjunction
with installation of a new traffic signal cannot (or should not) be evaluated
as an individual project since the change in accident experience is a function
of both.

As the statistical evaluation indicated, all of the project types evidenced
statistically significant accident reductions except two - signal upgrading and
“miscellaneous.'" Both of these project types did, however, reflect actual
accident reductions at a level greater than "expected."

11
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TABLE 2

HIGIGAY SAFETY IMPROVEMENT BROGRAM AND Page 1 of 3
) BFAVEMENT MARKING DEMONSTRATION PROGHAM
Michigan ngc COIDE ANNUAL REPORT 108
(A;pha) EVALUATION DATA FOR COMPLETED IMPROVEMENTS
& D w S " Exposura
. i NUMBER OF ACCTDENTS -
Hg # ?j 55 |8 8 2. Information W | B 9
B A 2 LR R du 81 2 “a K G o
LT (=3 ﬁ o > I g nl_ N 3 E.d
o ",*.3 o B0 ol d Befaore After g4 . e bl @ Etd B
A n ﬁ R~ |18 Hipe W th W .ol o j A
g 5 ﬁ gy . - E Before After & ﬂ B 2 é
: ~ - A Mon. Fak. inj. PDO¥ | Tot. | Mos, Fat. inj. DO ¥ | Tot. ADT AnDT & = A
Tine {3 (3) - ) s (6) (7) {a) (9 (10) | n b oa2) |3 o4y §odsy flas) (17) {18) (9yllcznf 22
01 14 9.4 1 x| s2 0 7 9 16 32 i 3 3 6 ¥ 6,200 | 6,800 R.j.2.1.0
02 1438 344.0 1 Ix B 24 0 7 16 23 24 0 3 9 12 F 6.690 1 7. 000 R} 2 lu
03 1438 225.1 1 [x | 3 0 19 24 43 31 0 4 27 31 F 13,950 | 14,700 U4 |p
{4 1438 1,341.5 1 1xil 36 0 44 68 112 36 o | 33 46 19 F 31,500 | 31,800 R | 4 {u
05 1438 775.2 1 {xf 20 0 16 23 39 20 0 5 18 23 F 21,700 | 22,400 w4 fu
' T I
08 1A3B 3,025.2 2,30 | |l 36 0 97 |81 278 16 0 64 {121 185 7 15,000 | 15,800 vl 4 ju
07 1A1G3B 38.3 1 x|l 20 0 4 14 18 20 0 3 10 13 F 5,600 § 5,900 R{ 2 v
08 1638 72.6 2 x| 36 0 8 16 24 16 0 13 27 40 F 9,700 ) 10,900 R | & |y
09 1638 906.5 1 X 36 0 14 16 30 36 0 17 27 44 F 29,800 | 30,900 R 4 |u
10 38 176.4 N e | R T A 8 | 48 56 | 31 o 9 31 40 || F 8,600 | 8,800 vl o2 iy
11 383 601.2 1 30 0 44 71 115 30 0 28 36 64 F 9,500 | 9,800 ul 4 lu
12 16 15.9 1 x|l 36 0 29 39 68 28 0 14 6 20 P 8,360 | 9,425 R| 2 |u
13
14 SUB | ToraLs 7,531.3 0 297 {525 822 o 196 |36 557
15

hyre chabd lor reporting PBO accidents rhat are Included in this Table (i.c., mininum dollar value, towaway, cte.) $200




TABLE 2
HIGHWAY SAFETY IMPROVEMENY PROGHAM AND
PAVEMENT MARKING DEMONSTRATION PROGRAM

Pa}ge 2 _of 3

Michigan *'11;" o ANNDRL REPORT 198
e EVALUATION DATA FOR COMPLETED IMEROVEMENTS
{2lpha}

[+ 44 ur

ﬁ z -t a ., B HUMBER OF RCCIDENTS E,: In’?(‘)%"u?l‘;rig] "
P ha g (& d 4 a P . . o
5‘; 0w 8 a ﬁ ') d 4y 5 (] | ﬁ D i 'zl -
i e 1 [»] s 0 b5 H = b oo b ood
ulw - am ] o "A Befora After “ g i gg a b
@ i H La~ & By S & Before | Aftex ER B 4

o A . . 2 #48

A ! Mas. Inj. | ppo* | Tot. | Mos. | Fat. | Inj. | Poo¥ | Tor. AADT AADT &~z

&) (3). () sl (e @) 1@ ool oyt oy tayn oy an foel on | (08) (20)} (213} (22)

1F 55.7 1 x| 20 49 105 | 154 29 0 37 75 112 }i ¥ 21,200 | 31,600 R | 5 |u

iF 55.3 1 jx i 29 70 129 | 199 29 0 37 88 125 | F 31,700 | 32,000 ] ]

1F 564.9 1 | x| 29 26 68 94 29 o | 34 76 110 i} F 28,400 | 28,900 R

1F 55.1 1 {xl zs 60 132 193 29 1 b o4 116 164 || F 31,700 | 33,100 R
TOTALS 221 205 434 640 1 155 355 511

3IBIE 53.2 | 0.6 M|l 28 3 4 7 26 0 2 0 2l r 4,200 | 4,400

IR 57.3 1 x|l 20 0 0 0 16 0 0 1 il r 1,200 | 1,400

3R 243.1 1t xH 29 8 9 17 29 0 2 4 6 || F 1,490 | 1,580

T
3E 260.5 | 0.47 | Ml 29 % 12 18 20 0 1 2 3 HF 1,490 | 1,520
TOTALS 1,095.1 17 25 42 0 5 7 12
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TABLE 2

Page 3 of 3
i HIGHWAY SAFETY IMPHOVEMENT EROGHAM ARD i e o
) PAVEMENT MARKING DEMONSTRATION PAOGREM
Michigan L M A1 BRNHUAL REBGRT 198 '
FIES CODE EVALUATION DATA FOR COMPLETED IMPROVEMENTS
(Alpha)
[ 4 “ ” . Ex
[ 5 . o posura
4 o ﬁ = |z % NUMBER OF ACCIDENTS 2 . Informat ion w B i
i ggﬁﬂ du df a a i S_cm'?_ﬂ
L o o » 29 Ghser
o g dBa q°8 H Befora After B e~ uil W oo]d b
o d 0 u a W @ .01 .Oj :Jﬁg
u H& B & Bl = & Bafora After bbb g S i
A a8 A Mos. | Fat. § Inj. { PDO¥ | Tot. | Mos, | Fat. | Inj. | PDO¥ | Tot. AADT ANDT L3 . Z A
Line ((5) {3) {41 1i5W (6) {7} (8) (9) {20) | (13) § a2y | A1 | (de) § {15) j)(16) a7 (18} (19)[i(20)] (21} (22)
ot 1c 363.4 1 1.5 | 36 4 214 ! 548 766 [ 36 6 134 1 403 543 F 11,0001 11,200 R |4 1D
0z 1c 817.6 1.0 | M 11 2 56 174 232 10 0 £3 173 236 F 84,800 | 84,800 u LT LI
Parkin '
03 . 107.9 | 1.3 [n 37 1 104, | 343 448 § 1 2 B4 1 183 ] 269 F 44,000 | 43 _ga0. u 6 o
[ 2K 980.3 | 1 X 29 0 4 24 28 | 29 2 5 37 44 ¥ 1,300 0 1.400 g |2 1D
05 3A 147.5 0.6 | M 23 0 3 2 5 23 0 2 0 2 F 1,100 1,200 R 2 1
o6 3F 81.7 1 X 36 0 14 22 36 36 0 11 23 34 ¥ 24,100 1 24,800 u 4 i
07 3K 63.9 4 X 36 1 4 16 21 27 0 2 10 12 F 9,000 9,150 B 2 U
08 30 IR 229.1 2,06 M 36 2 100 | 159 261 36 0 g8 | 117 215 F 32,000 | 32 100 i 6 P
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Safety Program Activities

A Safety Improvement Process was first outlined in our Eighth Annual Report in
1981. This years report includes an updated, revised Safety Improvement
Process, located in the Appendix.

As outlined in last years report, engineering evaluation and analysis on the
state trunkline system continues to be the primary responsibility of the
Traffic and Safety Division's Safety Program Unit. Changes in the
organizational structure of the Safety Programs Unit and activities, this past
vear, of its work groups are discussed below.

Crash Analysis/Roadside Safety Program

This past year we combined our Crash Analysis and Roadside Safety teams into
one group in response to personnel reductions which necessitated reassessment
of program activities. This eliminated some duplication of effort and resulted
in a more efficient operation by merging the identification and evaluation of
on road and off road accidents. The Crash Analysis/Roadside Safety group
evaluates approximately 1,300 trunkline locations which exceed predetermined
threshold numbers of total accidents or accident types (including
ran~off-road), in a two-year period. A more detailed discussion of the data
analysis/evaluation project selection process is included in the appendix
"Safety Improvement Process."

A continuing activity of the Crash Analysis/Roadside Safety group is the
systematic improvement of guardrail on the state trunkline system. The Traffic
and Safety Division is completing an extensive guardrail inventory which
identifies guardrail type, post condition, height, lateral offset, and type of
guardrail ending.

The inventory has identified several guardrail elements which warrant
upgrading. A plan is being developed to prioritize guardrail upgrading
projects based on all of the elements included in the inventory and also
traffic volume, This method will ensure that the most cost-effective guardrail
improvement projects are selected for implementation.

The Federal Highway Administration now requires a safety analysis om all 4R
type projects. Last year approximately 100 accident analyses were conducted
for bridge projects and tem to 15 more extensive reviews for road projects. TIn
addition, approximately 460 sets of design plans were reviewed to ensure that
they were in accord with safety standards and criteria. Crash
Analysis/Roadside Safety personnel also function as consultants to the Design
Division and other Traffic and Safety Division personnel on matters Involving
crash analysis and roadside safety.

In an effort to promote more widespread sensitivity to safety, several slide
presentations were presented to Construction, Design, and Traffic and Safety
Division personnel. These presentations illustrate potential safety
improvements which can result from safety awareness in design and construction.
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TOPLICS Program

The Traffic Operations Program to Increase Capacity and Safety (TOPICS) is the
traffic engineering element of the department's Transportation System
Management (T5M) process. The program intent is to provide recommendations for
improving traffic safety and operational efficiency on the existing roadway
system of Michigan's 13 urbanized areas and 17 "smaller communities" with
populations exceeding 10,000.

The program encompasses both state trunklines and local streets in order to
assure a couprehensive, integrated effort to identify and solve traffic
engineering problems. The local street review is accomplished by our Community
Assistance group (discussed elsewhere in this sectiomn). This activity is
funded by Federal Section 402 funds distributed through the 0ffice of Highway
Safety Planning. The TOPICS reviews are closely coordinated with the
Metropolitan Planning Organization (MPO) in the 13 urbanized areas and with
appropriate local officials in the smaller communities.

Program activities include data collection and analysis, identification of

" corrective countermeasures, preparation of a written report of the findings and
recommendations, identification of funding sources, and before—and—after
evaluation of implemented recommendations.

Data analysls focuses on accidents, capacity deficiencies, signal system
optimization, and identification of unwarranted signals. As reported last
year, one major difficulty in this study phase has been the inability to
accurately define capacity deficilent roadway segments since the data base for
some of the models is out—of-date. The department's Bureau of Transportation
Planning is continuing updating efforts and we are hopeful that data for
upcoming studies will be available.

The focus of the TOPICS program and the majority of recommended sclutions are
low—-cost operational countermeasures such as parking restrictions, improved
signing and/or lane markings, revised signal timing, revised signal placement,
and turn prohibitions. However, some construction projects such as pavement
friction improvements, radlus lmprovements, and additional laneage are
identified and funded with safety improvement monies or integrated into the
local MPO Transportation Improvement Program or long range plans.

The strueture of our studies has changed somewhat during the past year. As”
reported last year, TOPICS reviews have culminated in two separate reports, the
first dealing with accident concentrations and capacity deficlencies, and the
second addressing signal system optimization and unwarranted signals.
Currently, our Iin-house efforts focus on the first. Signal system optimization
and review of existing unwarranted signals in the TOPICS areas has been
deferred to an upcoming statewide signal system optimization program. The
program 1s to be accomplished on a consultant basis, funded by Amoco 0il
overcharge refunds received through the U.S. Department of Energy. More
details on this program follows the TOPICS discussion.

During the past year, we completed TOPICS studies im five areas; Bay City,
Kalamazoo, Ann Arbor, Ypsilanti, and Mt. Pleasant. A before-after analysis of
implemented recommendations resulting from the 1981-82 Muskegon study has been
initiated and will be included in next vears report.
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Following is a brief description of each of the past year's studies and
estimated TOR of invested safety monies. Estimates were based on a
congervative 10 percent expected reduction in accidents, 1982 National Safety
Council figures for the cost of property damage, injury, and fatal accidents,
and the May 1981 U.S. Department of Transportation Publication "Energy Saving
Traffic Operations Project Guide".

Bay City — In last year's report we documented completion of the accident study
portion of this review. We have now completed a review of unwarranted signals
which involved 30 locatioms where the need for existing signalization was
considered questionable. Recommendations were made for 1O removals and 19
flash operation schedale changes. Two of the 10 have been removed and the
other eight are under study by the city during trial flash periods.

Recommended changes are estimated to provide amnual savings of $10,000 in
maintenance and electrical energy costs, and over $30,000 in fuel consumption.

Kalamazoo — Last years report summarized our review of accident concentrations
and unwarranted traffic signals. During the past year we completed a signal
system timing optimization plan for the Kalamazoo arsa. Recommendations for
timing changes (splits and resets) and intercommect system changes and/ot
additions were developed for the area signal system which included three grids
{53 locations} and 10 corridors {69 signals). Total implementation 1s
estimated to save 549,000 gallons of fuel ($686,250 @ $1.25/gallon)

annually based upon results of the FHWA sponseored “National Signal Timing
Optimization Project.”

Ann Arbor — The Ann Arbor study addressed 29 locations with accident
concentratlons, 25 determined as warranting corrective action. Recommendations
included 51 low-cost operational improvements and seven capital outlay
(construction) projects. The construction recommendations include two
widenings to provide a center left—=turn lane, two widenings for right-turn
lanes, two widenings to provide additional through lanes, and one pavement
friction improvement project. Total study implementation costs are estimated
to be $670,000 and the annual safety benefit in reduced accidents is estimated
to be $274,000, yielding an expected TOR of approximately 2.5 years.

Ypsilanti - The Ypsilanti study involved review of 19 locations based on
accidents. Corrective actions were recommended at 14 of the study locations
and included 32 low-cost operational improvements and three capital outlay
(construction) projects. The construction project recommendations included a
widening to provide for a center left-turn lane, a geometric modification to
provide for a teed—-up intersection, and a pavement friction improvement.
Estimated implementation costs for all recommendations totaled $216,000, the
annual safety benefit in reduced accidents is expected to be §159,000, yielding
an expected TOR of less than 1.5 years,

Mt. Pleasant = Eighteen accident justified locatlons were reviewed with
corrective actions recommended at 14, Recommendations included construction of
a "departing from intersection" merge taper and 37 low—cost operational
improvements. Total implementation costs were estimated at $84,000 with an
annual safety benefit of $70,000, yielding an estimated TOR of just over one
yeare.
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We are currently conducting TOPICS studies for the Flint, Traverse City,
Adrian, and Qwosso areas. In addition to completlng these, we plan to initiate
studies in the Battle Creek and Marquette areas in the coming year.

Amoco Refund (Signal System Optimization) Program

Between 1970 and 198l crude o0il and petroleum products were under federal price
controls. The Economic Regulatory Administration of the U.5. Department of
Engergy (DOE) brought charges against a number of oil companies for alleged
violations of those controls with many of the charges being settled out of
court through consent agreements. On November 16, 1983, DOE officially
requasted states to submit refund plans on behalf of consumers in the Amoco
Stage 11 refund proceeding. These refunds are restricted in use to progranms
which make restitution to consumers of motor gasoline and distillate fuel oil.

As part of the Michlgan proposal, a plan was submitted for a statewide traffic
signal system timing optimization program. In anticipation of receiving a
portion of the Amoco overcharge refunds, signal system optimization efforts of
the TOPICS program were deferred as noted previously in this report. Michigan
received the Amoco funds ($786,344 for signal optimization) in March 1984 and
it was appropriated by the legislature in July. Traffic signal systems
comprised of approximately 1,100 signalized intersections statewide (including
all appropriate TOPICS program areas) have been targeted for action under this
Programe

The purpese of this program is to provide fuel savings through a more efficient
roadway system for the motorists of Michigan resulting from improved traffic
signal system timing. The program will be comprised of three parts: (1)
Michigan Department of Transportation {(MDOT) personnel will identify signal
systems in urbanized areas which require timing optimization; (2) MDOT will
administer a contract with interested consultant{s) who, utilizing computer
models, will develop optimized timing plans and recommend signal equipment
needs; and (3) needed equipment and optimized signal timing will be installed
as identified by contractors or state or local forces. The project will he
carried out over two years,

Traffic Engineering Services Program

Community Assistance

The Community Assistance Program assists in the identification, analysis, and
corraction of locations experiencing accident concentrations. The program is
funded by a Sectiom 402 grant administered by the Michigan Office of Highway
Safety Planning.

During this past year we continued to emphasize integration of the Community
Assistance Program with our TOPICS program as outlined in last years report.
This has resulted in a much higher level of activity and, we believe, a more
efficient, cost-effective use of personnel. The Community Assistance Program
does, however, continue to respond to any local agency requesting its services.

During fiscal 1983-84, the Community Assistance Program analyzed 116 locations
in 15 loecal jurisdictions. Recommendations included traffic signal
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installations and modernizations, intersection reconstruction, signing modifica-
tlons, pavement resurfacing and markings, road realignments, and plans for

urban parking. Federal Highway safety funds were utilized to assist local
agencies in implementing highway improvements. Much of the project funding was
the direct result of Community Assistance involvement in prior years.

TOPICS studies were conducted for the Bay City, Kalamazoo, Ann Arbor,
Ypsilanti, and Mt. Pleasant metropollitan areas as discussed previously. The
Community Assistance Program evaluated all of the locations on the nontrunkline
system in those areas. . Low=cost, short-range recommendations included all-red
intervals, revised signing and pavement markings, revised signal timing and
flasher schedules, pavement friction surface Improvements, and parking pro-
hibitions. Higher—cost, longer—range recommendations included revised
geometrics and signal modernizations. Signal optimization studies were also
performed on specified corridors as part of the TOPICS studies.

Foy the Bay City, Kalamazoo, Ann Arbor, Ypsilamti, and Mt., Pleasant TOPICS
reviews discussed in the TOPICS section of this report, a total of 165 non-
trunkline locations were analyzed. The nontrunkline locations included 30 in
Bay City, 112 in Kalamazoo, 16 in Ann Arbor, one in ¥psilanti, and six in Mt.
Pleasant. The aggregate estimated cost and safety benefits for each urban area
is included in the TOPICS section.

In addition, the TOPICS studies initiated in Flint, Traverse City, Adrian, and
Owosso include active participation by the Community Assistance group.

The benefits of the Community Assistance Program are detailed in the TOPICS
section of this report and in a 1982 evaluation of 20 projects identified or
administered by the Community Asslstance Program. Those projects witnessed a
31 percent accident reduction, nearly $800,0800 in annual accident savings, and
a project TOR of about five years. In addition, many of the nontrunkline HES
projects evaluated in this and previous reports were identified by the Commun-
ity Assistance Program. We believe that integration of the Community Assis—
tance and TOPICS programs has furthered the goals of both programs.

Operational Inventories

Since 1969, the Department of Transportation has managed a statewlde program to
inventory and analyze traffic control devices in counties, cities, and
villages. These devices regulate, warn, and gulide vehicular and pedestrian
traffic on the nontrunkline road system and reduce the likelfhood and severity
of traffic accidents. This program will be terminated as of September 30,
1984, due primarily to elimination of off-system federal safety funds from the
Highway Safety Act, which were used by local governmental units to implement
the program's recommendations.

This program was available to all 83 countles and 532 cities and villages in
Michigan. Participation was initiated by request from local agencies to either
the department'’s Local Govermment or Traffic and Safety Divisions. To date, 61
counties and 370 cities and villages requested assistance. As of June 33,
1984, traffiec control device inventories have been finalized for:

22,918 miles of county primary roads in 68 counties
21,464 miles of county local roads in 27 counties

12,937 miles of major and local streets in 336 cities and villages
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In addition, completed field inventorles need to be reviewed for 186 miles of
streets In two municipalities and 321 miles of local system roads in one
county, From July 1, 1983 to June 30, 1984, department personnel prepared one
engineer estimate for a county FAS sign upgrading project. Contracts were
awarded for three local agency sign upgrading projects utilizing §147,354 in
Safer Off System and Federal Aid Secondary program monies.

In addition to the inventory and analysis assistance, department personnel
provided technical assistance fo local govermmental agencies. This included
preparing project cost estimates and programming documents required to obtain
federal funds for project implementation. To date, 275 county, city, or
village sign upgrading projects totaling $11,415,000 {$9,003,500 in federal
funds) have been awarded.

The Operational Inventories program is currently being evaluated by the
Department of Civil and Samnitary Engineering, at Michigan State University.

The study is funded by a federal grant administered through the Office of
Highway Safety Planning. The basic goal of the study is a safety evaluation of
~the traffic control device upgrading program. However, specific goals being
congidered include the identification of efficient inventory methods, the
identification of the distribution of need for projects, and the development of
program guidelines.

Although the Operational Inventories program will socon be terminated, the
Michigan Department of Transportation will continue to provide guidance to
local agencles upon request. This will be accomplished through routine

departmental operations to ensure statewide conformance of traffic control

devices.
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Special Projects Evaluations,
Cost Controls, and New Developments

Preliminary Evaluation
"Waterwall"
I-375, City of Detroit

The southbound I-375 Chrysler freeway ends with a 15 degree right curve leading
to Jefferson Avenue and downtown Detroit. Bridge piers on the outside of the
curve had been protected with steel beam guardrail. Wumerous accidents had
been reported and mailntenance of the beam guardrail was considered a problem.
The construction of concrete median barrier (CMB), by itself, was not
considered feasible due to the expected sharp angles of impact on the 15 degree
cutve. It was therefore, decided to authorize the "waterwall" attenuating
systen in conjunction with a conerete median barriler construction project which
had been approved for the I-375 freeway.

The waterwall attenuator was designed and developed by Energy Absorption
Systems Incorporated (EASI) and installed by Carrier & Gable, Inc. of
Farmington Hills, Michigan in August 1982, at a cost of $141,230.30 (398 linear
feet at $354.85/ft.).

Prior to installation of the waterwall this location experienced 45 reported
accidents in 6.7 years (1976 ~ August 1982). These accidents resulted in 17
injuries and eight deaths.

The following accident data was compiled for the 22 month period following
installation of the waterwall (September 1, 1982 —= June 30, 1984):

Total
Number of impacts
{(from Maintenance log) 15
Reported Accidents )
Injuries 8
Fatalities 0

Four of these eight reported injuries were classified as Type A, two Type B,
and two Type C. Three of the four Type A injuries occurred In one accident, on
October 29, 1984, The waterwall had been damaged on October 27, (two days
earlier) and had not yat been repaired by maintenance foreces.

The cost for maintaining the waterwall attenuator between March 1, 1983 and
June 30, 1984, was $92,332.11. Maintenance records for the first six months
were not available due to contractural problems between the contractor,
construction foreces and County Maintenance Forces. Thirty—one days were
recorded for waterwall maintenance by the Wayne County Road Commission between
March of 1983 and June 1984,

The total cost of the waterall attenuator, including installation, and

maintenance, has been $233,562.41 for the past 22 months. The "cost" of
accidents before and after installation of the system are summarized below:
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P TIa Ip Fa o *Accident Costs (§)
1976 3 5 5 z T 443,270
1977 I 4 5 0 0 41,090
1978 1 1 i 1 2 409,090
1979 3. 3 3 2 2 427,270
1980 7 2 2 0 0 23,630
1981 4 0 0 2 2 404,360
1982 - Aug. 31 3 1 1 0 0 11,270

51,759,980 Total

I4 = Injury Accidents Fp = Fatal Accidents P = Property Damage
Ir = Injuries (total) Fp = Fatalities (total)

Accident costs averaged $267,339 annually during the 6.7 years preceding
installation of the waterwall attenuating system. The annualized accident
costs during the 22 months following the installation were $§127,630., This
savings of $139,709/year, more than offsets annual maintenance costs, ($70,000
based on 16 months experience) and will amortize construction costs after
approximately two years.

In summary, the waterwall impact attenuation system is performing effectively
and as expected. Accident severity 1s less. Particularly noteworthy 1s the
abgence of fatalities. 1If this trend continues, the installation and
maintenance costs of the system will be justified.

Howevar, we are continuing to evaluate whether or not the waterwall attenuator
will bhe able to withstand repeated collisions. The front panels have been
noted as moving longitudinally from their original position. Though EASI has
assured us that this does not affect the overall performance characteristics of
the wall, we will continue to monitor the performance and discuss the results
in our two year evaluation which will be completed later this year.

MIDAS Expansion

In June 1983, a $250,000 contract using Federal Safety 402 Funds as well as
Highway Planning and Research Funds for three years of carefully monitored
research into various aspects of accident causation was signed with Michigan
State University. ©Dr. Thomas Maleck, the original developer of MIDAS at the
Department of Tranmsportation, and Dr. William Taylor, Chairman of the Civil-
Engineering Department at Michigan State University,; both nationally recognized
experts in highway safety, are conducting the research with the assistance of
graduate and undergraduate students.

The contract was designed as an "umbrella agreement' within which guidelines
are defined for submittal of individual project work plans by the university
for approval by the department's Michigan State University Research Steering
Committee. Proposals are undertaken at the department's request, but at no
cost to the department. Research can be terminated on an individual project at
any time during the study if it appears that project results will be of
questionable benefit.
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Among the projects completed or currently active are: The Relationship of
Vehicle Characteristics, Highway Geometry, and Traffic Accidents; Geometric
Inventory; No—Passing Zone-Eye Height Investigations; Factors Affecting
Accidents in No-Passing Zones; and the Development of a Freeway Interchange
Safety Ranking Procedure. The focus of the research continues to be on
providing useful tools, models, programs, or predictive equations for use by
the department as well as increased knowledge concerning the causative factors
and state of the art in traffic safety nationwide.

An example of practical application of this research is the literature review
and nationwide questionnaire results concerning trends in driver eye height.
Provided by the university, the results suggested that department management
not resurvey all 7,000 miles of two lane state trunklines with about 9,500
no-passing zones. The study cost was $4,300. The estimated cost of the survey
was more than $%250,000.

During the investigation of accidents and accident severity relative to vehicle
size, the exposure or relative miles driven by different makes and models of
vehicles is significant. The university has developed an exposure estimator.
Simply stated, the likelihood of a vehicle being the object of an accident,
that 1s, the second vehicle in a two—-vehicle collision, is proportional to its
exposure. This approach {0 measuring exposure appears to be superior Eo
traditional methods that rely on vehicle registration data. It has been
determined that small vehicles are more likely to be involved in an accident
than large vehicles in the following conditions: single vehicle, overturned,
icy or snowy highway surface, and acecidents at mid-blocks in rural areas.
Large automobiles are more likely to be involved in accidents ia the following
conditions: with pedestrians, with parked vehicles, and accidents with other
vehicles at intersections in urban areas.

Using the second vehicle exposure method, it appears that there is little
difference between accident involvement of male and female drivers if exposure
is considered.

Continued development of these expansions to MIDAS will improve our
surveillance capabilities of the trunkline system to ensure the most
cost—effective allocation of safety funds. 1In turn, safer highways for the
motoring public will be possible.

Guardrail Inventory Program

The Michigan Department of Transportation initiated a statewlide project to
inventory all guardrail located along state trunkline highways. This inventory
consists of various types which have evolved over many years as a result of
varying roadway classifications and continually upgraded desipgn standards. In
consideration of the approximately 1,320 miles of guardrail along our
trunkline, a method was developed to monitor the malntemance, performance, and
the upgrading of the guardrail system in order to assure a safe roadside
environment for the motorist. Representatives from the Traffic and Safety,
Maintenance, and Testing and Research Divisions cooperatively established a
computer based data file covering the various types of guardrail in place on
Michigan trunklines.

23




During fiscal year 1983-84, the department continued to utilize comstruction
inspectors during the winter months to record and incorporate up—to-date
information on the condition of the guardrail and its system compoments which
include guardrail endlngs, anchorages, and wood and steel support posts. To
date, approximately 91 percent of the 21,570 guardrail runs statewide have been
field verified for design description accuracy and 68 percent of the guardrail
runs have had the guardrail posts inspected for deterioration. A typical page
of the inventory is attached.

In addition, the department developed a guardrail data file update procedure
and implemented the procedure 1n the nine district offices. An Operational
Instruction (0T 4000.04) "Updating Trunkline Guardrail Inventory" was imple-
mented which outlines the procedures and responsibility for the file mainte-
nance and updating of the guardrail file. Two manuals were prepared for use by
the district and Lansing offices to follow In updating the data files. They
are:

1. "Guardrail Remote Forms Program" users manual,
2. "Procedural Manual for Recording Maintenance and Construction Activity on
Form 424, Guardrail Work Activity Report.”

Two output reports are available to provide lists of guardrail data by state-
wide, district, county, control section, and maintenance route {districtwide
only) and control section milepoint order or section rating in descending order
formats. The reports are: "A General Use Report" and "Guardrail Section Aceci-
dent Rating Report,"

Initially, the data will assist in the Identification and prioritization of any
guardrail sections which may require modernization. It will also allow us to
more efficiently correlate accident data with precise guardrail informatdon in
determining roadside areas which warrant guardrail installation to protect
motorists from a roadside obstacle (such as a bridge pier), or warrant reduc-—
tion or elimination of guardrail by flattening embankment slopes or clearing
the roadside of fixed—objects.

In the future, in addition to providing information for accident studies, pre-

determined eriteria such as number of years in service will provide us with an

anpual list of guardrail segments which warrant inspection for possible deteri-
orated conditions due to age.

We consider the computerized guardrail inventory as another accomplishment in
our continuing effort to provide safe roadways for Michigan's motorists. By
maintaining a current, accurate, and readily available computerized information
file on guardrail conditions, we can efficiently provide an optimum, properly
performing guardrail system to provide motorists with safer roadsides.,

Detroit Freeway Rehabilitation

The Michgian Department of Transportation is committed to a comprehensive
program of reconstructing, in the next decade, the freeway network in the
Metropolitan Detroit Area. Comprehensive studies are underway to ildentify
needs, strategies for minimizing traffic disruption, and alternative designs
which will lead to a cost-effective program. A major criteriom is the
enhancement of highway safety.
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The Detrolt Metropolitan Area freeway system was developed over a 40=year
paeriod. Much of the system is antiquated and deteriorated resulting in
capacity and safety deficiencies. There are 135 niles of freeway within the
metropolitan area, excluding I-696 and [-275. The Edsel Ford Freeway (I-94)
and John Lodge Freeway (US—10) are the two oldest freeways. Consequently,
there are most in need of repairs and safety upgrading.

The first stage of the I-94 reconstruction was initiated this summer. It
includes resurfacing and/or joint and patch repair to temporarily improve the
riding surface. Major reconstruction is planned in three to five years after a
comprehensive study of traffic needs, drainage, environmental impacts, and
right-of-way requirements have been determined.

The John C. Lodge recomstruction is tentatively scheduled to begin next year.
The recycling from I-75 north to Wyoming will cost approximately $25 million.
Construction activities will include replacing the existing pavement,
construction of 12-foot paved shoulders, extension of acceleration and
deceleration lanes, upgrading the Wyoming, Davison, and Livernocis interchanges,
and eliminating, modifying, or protecting roadside appurtenances to reduce the
nunber of fixed-object accidents.

From 1980 through 1982, 3,266 accidents were reported on the Lodge Freeway and
interchanges. The rate of 360 accidents per 100 million wvehicle miles is
higher than comparable freeway segments except on I-%4. Accidents occurring
during wet pavement conditions accounted for 37.3 percent of the total reported
accidents, well above the district average of 25 percemt. The new pavement
surface will have improved frictlon qualities which should reduce the
percentage of wet related accidents to the district average. This alone would
provide an estimated $900,000 per year benefit from acecident reduction. The
fixed-object accident rate is also the highest for comparable freeway segments
in Detroit with the exception of I-94. All fixed-objects will be eliminated,
modified, or protected according to current standards.

Ramp metering will be installed on the Lodge and will provide a smooth flow
during peak traffic periods permitting the freeway to operate at maximum
efficiency without breakdowns. Ramp metering controls rush~hour traffic
entering the freeway, thereby eliminating surges of traffic that create
unstable flow and limit the traffic carrying ability of the freeway. Studies
have also shown that accldent reductions approaching 50 percent on the freeway
have been achieved after ramp metering. ' -

In summary, the reconstruction of the Detroit Metropolitan freeway system will
provide the motoring public a smoother, safer, and more efficilent
transportation system. §

Interchange Improvement Program

The department is responsible for the operation and maintenance of
approximately 677 interchanges on the freeway system in Michigan. In order to
monitor and manage the safety and efficient opertion of those interchanges, it
is necessary to identify areas warranting attention with respect to accidents,
congestlion, and geometric configuration.
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The Traffic and Safety Division, with the assistance of Michgian State
University, is in the process of developing such a program. Interchange
geometry is being integrated into the MALT mileage system. BEventually,
up—~to-date traffic volumes and an inventory of traffic control devices will
also be coded into. the system. The program will have the capability,; using
computer accident analysis, to locate and prioritize specific freeway
interchange element improvements based on capacity, geometry, safety, and/or
traffic operations. Once identified, corrective measures will be provided such
as the installation of warious traffic comtrol devices including signals,
signing, pavement markings, and attenunation devices, Some interchanges may
require complete reconstruction while others may require only minor
modifications such as obstacle removal, regrading of siopes, or ramp revisions.

Surveillance, Control, and Driver Information (SCANDI)

As detailed in previous annual reports, the Michigan Department of
Transportation has undertaken a major effort to improve operations on the

. existing freeway system in the Detrolt metropolitan area., The Surveillance,
Control, and Driver Information (SCANDI) system, involves 32.5 miles of freeway
within the ecity. :

This past year ramp metering was expanded to include 28 ramps on both eastbound
and westbound I-94. A subsequent review of traffic volumes revealed increases
during peak periods of approximately eight percent over nonmetered flows. A
significant reduction in congestlion has also been ohserved. Furthermore,
preliminary accident data indicates a 30 percent reduction in accidents on the
freeway mainline.

Ramp metering was operated during construction on I-94 with one lane closed.
Analysis of data indicates that 17 percent more traffic was accommodated than
would have been expected without ramp meter control.

Ramp metering will be included as part of the proposed reconstruction of US-10
(Lodge Freeway). TFurther discussion of the SCANDI project is included in the
October report to the State Safety Commission, which is included in this
reports

Pavement Marking Cost Controls

The department has expanded use of polyester pavement markings., This material
ensures year—round line visibility and provides three to four years of service
life depending on traffic volumes and weather conditions. Five contracts were
awarded in 1984 to install over 4,000 line miles of polyester markings on high
volume urban trunklines and six contracts were awarded to install polyester
markings on interchange ramps. The new edgeline ramp markings are six inches
wide instead of four inches and the gore markings were increased from eight
inches to 12 inches. The wider lines on the ramps will improve night
visibility and lengthen the time between paintings.

A new program to install preformed thermoplastic special markings was initiated
in 1984. The installation of special markings is a labor intensive operation
and highly disruptive to traffie flow. The praformed thermoplastic is
relatively expensive, but should last a minimum of seven years. the longer
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life material will reduce the hazard to employees installing the markings and
traffic disruption. The cost "breakeven" polnt is about six years,

A new long life pavement marking material (Epoflex}, which dries fast and can
be used om both concrete and bituminous surfaced roadways, was Iinstalled in the
Detrolt area for evaluation in 1984. If this material proves cost-effective,
it can be used for pavement markings on high volume freeways.

Discussion of a research project evaluating permanent reflective markers can be

found in the July 1984 report to the State Safety Commission, elsewhere in this
reporte.

Accident Data Retrieval on all Roadways in Michigan

A computerized system has been developed where traffic accident data can be
generated for all roadways in Michigan through an interactive process. This
process allows the Department of Transportation and State Police as well as all
local agencies to do site specific traffic accident analyses of any location in
Michigan. The system is accessible to any terminal counnected to the MDOT
computer and offers information in six different report formats. Currently the
system offers accident data for the years 1982 through 1983, but it will be
expanded to include data from 1978 through the current month of 1984,

Impact Attenuators

The Michigan Department of Transportation continues to manage an active
roadside safety program. The status of that program is outlined earlier in
this report.

Where removal or relocation of fixed-objects is not economically feasible, the
installation of impact attenuators is authorized to minimize the consequencas
of a ¢rash with the object.

As of the end of 1983, approximately 250 impact attenuators were in place on
the state trunkline system. "Hi~Dro Cell™ units comprised 66 percent of that
total, 22 percent were Guardrail Energy Absorption Terminals (GREAT), eight
percent were sand barrel installations, and three percent were cell cluster
attenuators. The remalning units include one "Hi-Dro Cell" unit and a
"Waterwall” attenuation device. At the present time, there are 28 units either
proposed or under contract. BSince the previous report, 33 units have been
installed at an approximate cost of $693,000.

The '"Waterwall" attenuation device located on I-375 at Jefferson Avenue has

been in place since August 1982. A preliminary report of the effectiveness of
that installatlon follows.

Safety at Construction Sites = Lightweight Trailer Sign Supports

Contractors commonly install construction warning signs on used car axles to
facilitate easy velocation of these signs. Some of these car axles include
differential housings, which increase the units weight and potential hazard as
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a signs support. The special provision that allows the use of axles for sign
supports has been modified to limit the maximum weight to 350 pounds and
prohibits the use of axle assemblies with differential housings. This will
provide an increased measure of increased safety for the motorist:

Vehicle Occupant Restraint Use in Michigan

A study "Restraiant Usage Among Crash—involved Motor Vehicle Occupants" was
recently completed by Alexander C. Wagenaar of the Unilversity of Michigan's
Transportation Research Institute.

Objectives of this study were to identify recent trends in restraint use in
Michgian and assess the effectiveness of mandatory restraint laws in increasing
the use of occupant restralnt systems and decreasing traffic casualties. A
review of studies of mandatory adult restraint laws 1n other countries revealed
that the laws have generally been successful. A review of recent studies of
mandatory child restraint laws revealed that such laws have frequently
increased use to some extent, but a clearly demonstrable effect on child
injuries has not yet been documented. Many past studies have major
methodological limiations and should therefore be interpreted with cautiomn.

The Wagenaar study examined all reported crash—involved motor vehicle occupants
in Michigan from January 1978 through December 1382. Time-series analyses were
used to measure trends in restraint use and injuries in recent years, and to
measure the effects of Michigan's mandatory child restraint law, implemented in
April 1932,

Major findings of Wagenaar are as follows: the rate of restraint use in
Michigan: (1) is higher among young children and lower among teenagers and
voung adults, {2) is lower among drivers using alcohol or drugs at the time of
a crash and higher among drivers not using alcohol or drugs, (3) varies
according to seating position, (4) is higher among drivers alone in a vehicle
and lower among people in vehicles with multiple occupants, (5) is higher among
occupants experiencing no Injury and lower among those severely injured or
killed, (6) is higher among occupants of vehicles with minor damage and lower
among occupants of vehicles experiencing extensive damage, (7) is higher among
occupants of small cars and lower among occupants of large cars and pickup.
trucks, (8) is higher during weekday daytime hours and lower during weekend
nighttime hours, (9) is higher on limited-access highways and lower on
nonlinited-access highways, and (10) varies considerably across counties in
Michigan. Restraint use decreased from 1978 to 1980 and increased from 1980 to
1982, Use is slightly higher during the winter months than during the summer,
but this seasonal cycle was of marginal significance. The number of Michigan
residents involved in traffic crashes trended downward from 1978 through 1982,
These patterns were controlled when evaluating the effects of Michigan's child
restraint law through the use of Box~Jenkins intervention analysis methods.

The main effects of the child restraint law were as follows: (1) a 208 percent
increase in restraint use among 1-3 year olds, that is, use increased from
about 12 percent to 36 percent; (2) a 50 percent reduction in injuries
{including all types of reported fatal and nonfatal injuries) to infants under
age 1; that is, an estimated 156 infant injuries are prevented per vear; and
(3) a 17 percent reduction In injuries to children age 1-3, that is, an
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estimated 302 toddler injuries are prevented per year. The effects of the law
were due primarily to reductions in less severe injuries, and occurred
primarily among occupants of crash-involved vehicles experiencing low or
moderate damage. The number of children riding in the more-dangerdus
front-seat and cargo—area positions decreased as a result of the law, with
children increasingly riding in the safer rear-seat postiion. Finally, the law
may have had a slight spillover effect in reducing injuries among 25-54 year
olds by about six percent, although this finding must be verified in follow-up
research.

Wagenaar concluded that Michigan's mandatory child restraint law has had a
slgnificant effect in increasing the proportion of young children who are
restralined, and has prevented a substaantial number of injurles to young
children. Continued public information and enforcement efforts might make the
law more effective. Long~term effects of the law should be evaluated in
follow-up studies. Given the demonstrated effectiveness of the child restraint
law in Michigan, it is recommended that the mandatory restraint law be expanded
to motor vehicle occupants of all ages.

Copies of the complete report are available from the Tramnsportation Research
Institute.
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State Safety Commission Reports

The Michigan State Safety Commission has been involved in safety activities
throughout the state sinmce 1ts legislative establishment in 194l. The
commission membership is composed of the Governor (Honorary Chailrman),
Secretary of State, Superintendent of Public Imstruction, State Transportation
Director, the Executive Director of the Office of Highway Safety Planning, and
Director of State Police. The commissions three objectives are to: (1)
Improve awareness and liaison among persons, affiliated with the commission who
have a continuing professional interest in traffic safety, (2) discuss among
the commissioners pending or proposed legislation, and (3) monitor momthly
crash trends.

Rach month the Department of Transportation prepares a report of one of its
activities which impacts safety. Copies of recent selected reports follow.
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WILLIAM C. MARSHALL
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s DEPARTMENT OF TRANSPORTATION
WESTON E. VIVIAN TRANSPORTATION BUILDING, 425 WEST OTTAWA PHONE 517-373-2080
RODGER D. YOUNG ’ POST OFFICE BOX 30050, LANSING, MICHIGAN 484909

JAMES P. PITZ, DIRECTOR

May 10, 1983

Honorable James J. Blanchard
Governor of the State of Michigan
and
Members of the State Safety Commission
Lansing, Michigan 48909

Gentlemen:

A significant goal of the Department of Transportatiom is to minimize comstruc-
tion and maintenance zone accidents and casualties on Michigan highways.
Construction zone fatal and injury accidents are less than one percent of the
statewide total. Efforts are focused on the safety of both motorists and the
employvees who must work under traffic conditioms. Roadway improvements must
be accomplished, in most cases, while maintaining existing traffic and pedes-

trian activities. Maintenance of traffic in construction and maintenance
zones demands a high degree of safety with as little disruption of traffic as
possible,

Responsibility for the "maintaining traffic control plan" in comstruction
zones rests with our district traffic and safety engineer in each of the nine
department district offices. These plans are developed in cooperation with
district construction and design offices, with central coordination in Lansing
to ensure statewide design uniformity. Respomsibility for the "maintaining
traffic control plan” for maintenance activities, which are usually short term
moving operations, rests with the district maintenance engineer.

The -equirements and specifications for traffic control devices and typical
plans for maiataining traffic in construction and maintenance zones are de-
tailed in the "Standard Specifications for Construction" and in the "Michigan
Manual of Uniform Traffic Comntrol Devices" (MMUTCD). Signs and most other
traffic control devices for work zones are orange with black legends or white
reflectorized stripes to differentiate from other traffic control devices.
That part of Lhe MMUTCD concerned with construction and maoinlenance has beon
reprinted and distributed stalewide to contractors, uwtility companies, and
governmental agencies’ to serve as a guide for the uniform application of
traffic control devices required for the safe movement of traffic through work
zZones.

One of the most important safety considerations in work zones is the speed
limit. In 1978, s state law was enacted which requires a 45 mph speed limit
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on freeways where there is a lane closure., The department supports enforce-
-ment efforts to promots compliance with the 43 mph construction zone speed
limit.

Each year the departmeant and the Federal Highway Administration conduct re-
views of typical coustruction zones, The traffic control plans are reviewed
during the day and night and recommendations for future improvements are
developed. A review is also conducted during each project by a contractor's
representative, and the department’'s project and district traffic and safety
engineers, to ensure that details of the traffic plan are followed and that
the plan is responsive to traffic conditions.

The most challenging traffic control plans this summer involve closing one=-
half of a freeway for reconstruction while maintaining tweo-way traffic on the
other half on [-94 in the Kalamazoo area, on US=23 ten miles north of the
Michigan-Ohio state line, and omr US-31 north of Muskegon. The department will
be testing different configurations of flexible posts, raised pavement markers,
and paint used to separate two-way traffic to develop the safest and most
"economical application.

This department will continue to evaluate the movement of traffic through work
zones in order to assure maximum safety for the worker and increased safety
and convenience to the motorist.

Sincerely,

| ; /jé%fj?
./‘} /‘/

PO
. sJames P. Pit=z
~ Director
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June 14, 1983

Honorable James J. Blanchard
Governor of the State of Michigan
and
Members of the State Safety Commission
- Lansing, Michigan 48909

Gentlemen:

Reducing the number of highway accidents and their severity is a continuing
priority of the Michigan Department of Transportation. The department's
efforts are often concentrated at intersections, which account for about
one~half of all collisions on the trunkline system.

When intersections with correctable accident patterns are identified, poten-
tial accident reducing measures are evaluvated and implemented. A major con-
sideration in the selection of these accident countermeasures is the compar-
ison of the cost of implementing the countermeasure with the expected accident
reduction benefits,

Continuous monitoring of the effect of similar actions on accident experience
at previous project sites provides a statistical base which can be used to
estimate accident reductious associated with any particular correclive aciion,
National Safety Council estimates of the cost of property damage, injury, and
fatal accidents are used to determine the expected accident reduction savings.

Three examples of recenkt intersection improvement projects in Qttawa Counly
and the results which were achieved are discussed below. The project site
selections were based on a minimum of three year's accident experience. The
accident reducing measures were chosen based on the results of previous be-
fore-and-after accident studies. The reductions outlined are typical; but may
not be achieved in all cases. Further evaluation of these selected projects,
and other safety projects initiated by this department, includes more rigorous
statistical techniques, including assegssment of accident trends at similar
"control" sites during corresponding time periods.

1. M=21 (Chicago Drive) at Main Street/Byron Road, Zeeland Township. Four-

way STOP signs and pavement rumble strips were installed in September

L 1981 at a cost of $10,500. 1In the 15 months following these changes,
through December 1982, total collisions numbered six, compared te 14 in a
similar period before the change was made, This reduction resulted in an

33




Governor James J. Blanchard

Members of the State Safety Commission .
Page 2 !
June 14, 1983 -if) \

annual safety benefit of over $60,000. Therefore, the project was con-
sidered to have "paid" for itself in about two months.

2. US-3] at James Street, Holland Township. Additional lameage for turning
vehicles was added and a traffic signal installed at the intersection in
November 1980, at a cost of 35240,000. Two full years of "after” data
documents a safety benefit of $35,000, reflecting an estimated decrease
of six accidents annually. Amortization of the safety improvement project
is, therefore, estimated to be less than seven years.

3. BL-196 (Chicago Drive) at Waverly Road/120th, Holland Township. Coanstruc-
tion improvements at this intersection included additional turning lanes,
relocation of an adjacent freeway off ramp, and installation of a traffic
gignal in June 1982, at a cost of $250,000. Although our evaluatiocn is
not yet complete, preliminary data indicates a safety benefit in six
months of $43,000. This is the result of collisions being reduced from
30 accidents in the year immediately preceding the change to seven acci-
dents in the six months after. Recovery of project costs is estimated to
be about three years.

These three safety projects were implemeated at a cost of about $500,000.
Annual safety benefits are estimated to be $181,000, resultlng in a return of
invested safety funds in less than three years.

Safety projects are among the most cost-effective programs administered by the
Department of Transportation. We will continue to monitor the safety of our
state trunkline system and implement safety improvements of these types, where
justified, to ensure that Michigan's highway safety record continues to be
among the best in the nation.

Sincerely,
207
P (/L"/v)' Ly ;-"
ames J. Pitz ,_-j'

Dlrector
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July 12, 1983

Honorable James J. Blanchard
Governor of the State of Michigan
and
Members of the State Safety Commission
5 Lansing, Michigan 48909

Gentlemen:

This month's report to the Michigan State Safety Commission concerns tort
liability lawsuits againt the Department of Transportation. The primary
objective of our department has been, and will continue to be, providing a
safe and efficient transportation system. As previously reported, such ef-
forts have resulted in a continuing decrease in fatalities and injuries on
Michigan roadways.

While our highway safety record is among the best in the nation, we have
experienced a dramatic increase in tort liability claims. Since the loss of
universal governmental immunity in the 1960's, a death or injury caused by an
alleged highway defect can produce a tort liability c<laim. As a result,
litigation against the department is incressing at an alarming rate. Cur-
rently, there are about 700 tort suits filed or that have given notice of
intent to file against the department. The tort caseload is growing, with a
net increase of 50 to 60 active cases annually.

Litigation is diverting an ever increasing share of our available engineering
and technical staff time. Approximately §$500,000 in department engineering
activities is devoted annually to litigation defense. Attorney, investiga~
tive, and clerical staff efforts cost the department another estimated $§1
million annually. In addition, we face the potential loss of hundreds of
millions of dollars in judgments. Court awarded judgments and settlements
against the department for highway-related accidents have totaled over 38
million to date this fiscal year (1982-1983). This amount is more than twice
the currently available federal funds to Michigan on a yearly basis specifi-
cally designated for safety construction projects. Judgments are obviously
consuming an ever increasing'percentage of capital outlay funds that could he
used for safety and operational improvement projects on the state highway
system.

We have reached a peint where the time, effort, and cost of defending lawsuits
and paying judgments impairs the department's ability te respond to the needs
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of our highways. Significant relief can only be provided by the legislature.
While the department does not advocate a return to total sovereign immunity,
we do support enactment of limitations that specifically define the scope of
actions and maximum damages for which we may be found liable.

Legislation has been introduced that would limit department liability teo
damages resulting from defects in that "portion of the highway designed forxr
vehicular travel." Additional legislation placing a maximum dollar amount on
the department's liability would be helpful. Enactment of this legislation
will enable the department to continue its contribution toward a safe and
efficient highway system to the maximum extent possible.

Sincerely,
{ I
.i} ) !, ]t””
A
Jamgs P. Pitz e

Director
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October 11, 1983

Honorable James J. Blanchard
Governor of the State of Michigan
and
Members of the State Safety Commission
Lansing, Michigan 48909

Gentlemen:

This month's report to the Michigan State Safety Commission focuses upon our
Detroit Surveillance, Contrel, and Driver Information (SCANDI) system. SCANDI
is a computerized system designed to monitor the traffic situation and react
to incidents by disseminating information and controlling traffic through ramp
metering., In addition to improving safety on Detroit's freeway system, it is
also designed to improve the environmental air quality by reducing vehicle
emissions by way of improved traffic flow.

From a safety standpoint, the prime feature of SCANDI is ramp metering. By
smoothing peak hour merging and overall flow, accidents are reduced throughout
the metered system. Ramp metering was in operation on six ramps on eastbound
I-94 from November 19, 1982 to April 25, 1983. Ramp metering has not func-
tioned since then due to a construction related, permanent lane closure on
I-94 upstream of the ramp metered section which has reduced traffic volumes to
a level below which ramp metering is necessary. Ramp metering will resume
this fall when the third lane of I-94 is reopened. '

Comparing accident experience during the operation of ramp metering (November
17, 1982 to April 25, 1983) with a comparable "before" period (November 17,
1981 to April 25, 1982) gives the following results.

Before After
Total Accidents 49 25
Injury Accidents 21 6
Persons Injured - 31 9
P.D. Accidents 28 19

The comparison is for peak traffic hours when ramp metering was in operation,
weekdays from 3 p.m. - 7 p.m.

Experience also verifies that SCANDI can effect a significant reduction in
vehicle emissions. By reducing the time needed to detect, react to, and clear
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an igncident, the delay caused by the incident is reduced. Thus each vehicle
in the traffic stream spends less time waiting behind the scene of ‘the inci-
dent. Also ramp metering, by improvig traffic flow, has allowed the freeway
to handle 3 larger volume of traffic, thus reducing rush hour delay both on

the freeway and on surface streets. Based on this experience, annual vehicle

emissions have been reduced by the following estimated amounts:

Reductior From Reduction From
Incident Detection Ramp Metering Totals
Carbon Monoxide 84.1 Tons 156 Tons 240.1 Tons
Hydrocarbons 5.5 Tons 10.5 Tous 16  Teas
Nitrous Cxides 1.7 Tons 5.5 Tons 7 Tons

In addition, we are in the process of adding ramp metering to 22 ramps on
I-94, This will reduce annual emissions by an estimated additiomal 375 toas
of carbon monoxide, 3% tons of hydrocarbems, and 20 tons of nitrous oxides,
The total reduction in annual outputs will then be:

' : Reduction in
Pollutant - Anpual OQutput

Carbon Monoxide 815 Toas
Hydrocarbons 55 Tons
Nitrous Oxides 27 Tons

SCANDI has been incorporated into the state's air quality implementacion plan.
We are ralying on the SCANDI project to reduce vehicle emissions and help
bring the Detroit area into compliance with National Ambient Air Quality
Standards.

As we continue to strive to improve the safety of our roadways. SCANDI is
proving to be a means toward that goal. Because the safety benefits are the
result of improved traffic flow in this case, we are realizing additicnal
beinefits through the reduction of vehicle emissions and therefore improved air
quality. It should be a big step toward the Federal Air Quality Control
Standards required of the southeast Michigan area.

Sincerely, <

7

itz

/,/” ISI?mestP,
irector
Tyl

-~
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Honorable James J. Blanchard
Governor of the State of Michigan
and
Members of the State Safety Commission
Lansing, Michigan 48909

Gentlemen:

This month's Department of Transportation report to the State Safety Commis-
sion reviews the various types of crash cushions used in our roadside safety
program. The goal of this program is to remove or shield fixed-objects along
existing highways in an effort to develop a "forgiving rcadside environment."
Projects include flattening side slopes to eliminate guardrail, extending
culverts away from the road edge, improving guardrail endings and connections
to bridge structures, and relocating signs onto bridges or breakaway supports.
Fixed-objects along a roadway that cannot be relocated or shielded with guard-
rail or barrier wall are protected with crash cushions. Examples of roadside
fixed-objects where crash cushions have been installed include bridge piers,
concrete wall endings, railroad crossing warning light and gate structures,
and sign trusses.

Michigan uses several types of crash cushions dictated by the roadside envi-
ronment and the type of roadside obstacle requiring protection. The four
types shown on the attached drawing are the most commonly used crash cushions
in Michigan.

The inertial barrier system, a group of sand filled barrels, is the most
economically installed system, but it can be the most expensive to maintain.
This system is usually installed at roadside obstacles too wide to be covered
by the more compact units. Because a high-speed impact often destroys 60
percent or more of the system, and results in substantial debris, it is only
used where the expected fregquency of impacts is low.

The HI-DRO Cell cluster system, a series of water-filled polyvinyl tubes
wrapped with a flexible "belt", is designed for use at locations with speeds
lower than 45 mph. With this type of system the impact energy is dissipated
and absorbed through the controlled release of the water expelled from the
polyvinyl tubes. The initial installation cost is relatively high; but when
impacted, there is very little crash cushion debris, and quite oftemn, over 90
percent of the unit is reusable.
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A more sophisticated system, the HI-DRO cushion (sandwich) system is similar
in operation to the hycrocell cluster. This cushion has molded fiberglass
side panels in combination with steel cables strung laterally through the unit
to provide vehicle redirection capabilities. These units are designed for use
on high or low speed roadways, and because of low maintenance costs, are used
at locations where frequent impacts are expected to occur,

The GREAT system (guardrail energy absorbing terminal) consists of crushable
foam cartridges surrounded by a framework of triple corrugated steel guard-
rail. The impact energy is absorbed by crushing of the foam cartridges. The
system also has vehicle redirection capabilities, can be installed on high or
low speed roadways, and reacts favorably to smaller vehicles (less than 2,250
pounds) using our highways. An advantage in extremely cold areas is that the
foam cells are not susceptible to freezing.

Prior to 1970, most crash cushions were installed in Michigan primarily oum an
experimental basis. However, the value of crash cushions has been proven and
we now have approximately 245 installations on the trumkline system.

Well over 1,000 vehicle crash cushion impacts have been recorded with only two
reported fatalities. It is estimasted that crash cushions on Michigan highways
have prevented more tham a hundred fatalities and have eliminated or reduced
the severity of hundreds of injuries.

Sincerely, <
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flonorable James J. Blanchard
Governor of the State of Michigan
and
Members of the State Safety Commission
Lansing, Michigan 48909

Gentlemen:

This month's Department of Transportation report to the State Safety Commis-
sion focuses on a program to resurface, restore, and rehabilitate many older
sections of Michigan's state highways. The objectives are twofold; to improve
the quality of existing road surfaces and extend the facility's service life,
and also to enhance safety,

As the nation's highways began deteriorating at an increasing rate in the
mid-1970's, many states' maintenance budgets cculd not keep pace with the
projects needed to maintain quality road surfaces. In response, the Federal-
Aid Highway Act of 1976 provides federal funds for resurfacing, restoration,
and. rehabilitation (3R} work, which had previously been the states' financial
responsibility. By redefining the term "construction”" to include "resur-~
tacing, restoration, and rehabilitation," federal aid construction funds could
be used for work that was previously considered heavy maintenance. The
federal-aid 3R program does not fund projects considered as "new" construction
or "major" reconstruction.

In 1982, general guidelines for 3R projects were established by the Federal
Highway Administration which stressed prolonging the facility's service life
and safety enhancement. Rather than develop a rigid set of nationwide critex-
ia for 3R projects, the FHWA proposed flexible guidelines which could be
tailored to the needs of individual states. The primary objectives of the 3R
guidelines adopted in Michigan are to rehabilitate the existing roadway sur-
face to obtain better rideability, improve the operatiomal characteristics of
the facility if warranted, and enhance safety. Improvements related to the
roadway itself include resurfacing or recycling the pavement, adding shoul-
ders, constructing climbing lanes, and improving intersection radii for truck
movements. Other 3R improvements include upgrading signing and pavement
markings, upgrading traffic signals, extending drainage culverts, and upgrad-
ing guardrail to current standards. = In addition, an accident analysis is
initiated for each project to determine if any locations within the project
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area warrant further corrective measures. Typical actions include tree re-
moval, utility pole relocation, additional signing, and other measures de-
signed to reduce a pattern, or potential pattern, of accidents.

Over $83,000,000 of 3R-type projects are scheduled during 1984, These proj-
ects range from resurfacing and shoulder work on 8.7 miles of US-41 between
Marquette and Escanaba, to resurfacing of a large section of the I-94 freeway
in Detroit.

The significant number of 3R projects scheduled in 1984 throughout the state
signify the Michigan Department of Transportation's ongoiang commitment to
provide a safe, efficient, and well maintained highway system.

Sincerely,
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June 12, 1984

Honorable James J. Blanchard
Governor of the State of Michigan
and
Members of the State Safety Commission
Lansing, Michigan 48909

Gentlemen:

This month's report to the State Safety Commission reviews a unique 15-year-
old operational program in Michigan to bring the traffic control devices along
nontrunkline roads and streets in conformance with the Michigan Manual of
Uniform Traffic Control Devices, thus making the roadway enviromment safer for
motorists and pedestrians.

Since 1969 the Department of Transportation, through a federal grant from the
Office of Highway Safety Planning, has been involved in a statewide program to
inventory and analyze all traffic control devices in counties, cities, and
villages. These control devices are used to regulate, warn, and guide vehicu-
lar and pedestrian traffic onrn the nontrunkline road system to reduce the
likelihood and severity of traffic accidents. This program will be terminated
as of September 30, 1984, because of the elimination of off-system federal
safety funds from the Highway Safety Act which are needed for the local govern-
mental units to implement the program's recommendations.

This program has heen available to all 83 counties and 532 cities and villages
in Michigan. Participation was imitiated by request from loczl agencies to
either the department's Local Govermment or Traffic and Safety Divisions.- To
date, 61 counties and 370 cities and villages requested assistance. As of
June 1, 1984, recommendations for the upgrading of traffic contrel devices
nave been finalized for 61 county and 264 city, and village jurisdictions
invoiving 39,578 miles or 37 percent of the nontrunkline roads and streets.
In addition to the department's efforts, seven counties and 70 cities and
villages involving 17,405 miles or 16 percent of the statewide mileage were
inventoried by outside consulting traffic engineering firms. Overall, this
accounts for traffic control devices being inventoried and analyzed along
56,983 miles or 53 percent of the nontrunkline roadway mileage in 68 of the 83
counties and 334 of the 532 cities and villages im Michigan.

In addition to the inventory and analysis assistance, department personnel
provided technical agsistance to local govermmental agencies by preparing the
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project cost estimates and programming documents required to obtain federal
funds for project implementation. To date, 275 county, city, or village sign
upgrading projects totalxng $11,415,000 ($9,003,500 in federal funds) have
been awarded.

This program is curyently being evaluated by the Department of Civil and
Sanitary Engineering, at Michigan State University. The study is funded by a
federal grant administered through the Office of Highway Safety Planuning. The
basic goal of the study is a safety evaluation of the traffic control device
upgrading program. However, specific goals being considered include the
identification of efficient inventory methods, the identification of the
distribution of need for projects, and the development of program guidelines.

Although the systemwide program will soon be terminated, Michigan Department
of Transportation will continue to provide guidance to local agencies for
individual locations upon raquest. This will be accomplished through routine
departmental operatioms fo provide <tatewide conformance in the area of traf-
fic control devices leading to safer roadways.

'Sincerely,
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STATE OF MICHIGAN

Ly

TRANSPORTATION
COMBISSION

WILLIAM G MARSHALL

T aedt

LAVIRENCE C. PATRICK 45 JAMES J. BLANCHARD, GOVERNOR
HANNES MEYFRS IR
Cn v SELLONPAY DEPARTMENT OF TRANSPORTATION
WESTONE VIVIAN THANSPORTAT!ON BULELDING, 425 WEST OTTAWA PHONE 517-373-2090
BOBGER §} YOUNG POST OFFICE BOX 30050, LANSING, MICHIGAN 48309

JAMES P PTZ, DIRECTOR

July 10, 1984

Honorable James J. Blanchard
Governor of the State of Michigan
and
Members of the State Safety Commission
Lansing, Michigan 48909

Gentlemen:

For some time, the Mlchigan Department of Transportation has experimented with
the 1installation of permanent reflective pavement wmarkers to supplement
reflectorized palnted lane lines. Installations of permanent ralsed reflective
pavement markers have been made on selected sections of freeway in the Detroit
metropoiitan area and at a number of curve locations on free access highways in
southwestern Michigan. Accident analyses and onsite inspections were conducted
at these locations in an effort to assess the wvalue of permanent markers as
delineation devices.

Evaluative studies conducted at the locations where ralsed reflective pavement
markers were used have not 1indlcated statistically significant accident
reduction nor satisfactory performance of the devices. Most troubling has been
their lack of durability during winter maintenance operations. The
truck-mounted, underbody scraper blades used extensively for snow removal
appear to be responsible for severe damage to the raised markers. In addition
to the marker's comparatively initial  Thigh cost (eurrently $15 each,
installed), the continual maintenance required to keep the markers
operationally effective made this device of questlonable value.

Recently, it has been demonatrated that recessing the reflective markers into
the pavement may make them practical. Therefore, it was decided to install
recessed markers on a project for northbound I-275 between I-96 and I-696.
Installation of the reflective markers was completed 1in June of this vyear.
Markers were used to supplement palnted lines at intervals of 100 feet for
broken lane lines, at 50 feet for solid lane 1lnes, and at 25 feet for gore
markings. Each unit was recessed by grinding a Ffour-inch wide longltudinal
groove 46 inches long and one-half inch deep. It is expected that this method
of installation will result in less damage to the markers from future snow
plowing operatioms.

Evaluation of the permanent pavement markers will be in terms of nighttime
accldent reduction, marker durability, and performance of the markers under
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varying weather conditions. Other items to be considered 1in the evaluation
will 1include 1initial I1nstallation and £ollow-up maintenance costs, sign
knockdowns 1in gore areas, the general overall appearance of the davices, and
how successful they are for lane and gore area delineation.. Reflectivity of
the markers will also be checked periodically with equipment Cfurnished and
operated by the department's Testing and Research Division.

A preliminary report on the use of recessed permanent pavement markers will be
issued after two years of experience. It is anticipated that a final report
with recommendations can be published early in 1987. :

Sincerely,

% .

James P. Pitz
Director




APPENDIX
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I.

Planning

A

Data Collection

ll

2.

Accident Data

Michigan Accident Location Index (MALI)

The Michigan Department of Traansportation utilizes a
computerized crash location reference and analysis system
referred to as the MALI. The MALI system generates
computerized descriptions of traffic crash locations directly
from the information reported by the police officer. The
system uses a street index composed of distances between
intersections, alternate street names, and accurate c¢city and
township boundaries.

The MALI system enables the user to identify locations on all
roads and streets with concentrations of correctable accident
types.

Traffic Volume Data

The department utilizes Permanent {automatic) Traffic Recorders
(PTR), portable traffic recorders, and manual recording
techniques to collect traffic volume data on the trunkline
system. The counting network consists of 110 ATR's 393
portable traffic recorder "A: stations, and 2858 portable
traffic recorder "C" stations. ATR data is used to establish
seasonal and annual volume trends (refer to Exhibit I). "A"
stations are counted for one week three times a year and are
used to determine where patterns change. "C" stations (short
counts) are counted once a year for 48 to 96 hours and are used
to determine volume changes.

Vehicle classification surveys are conducted year-round at all
the permanent traffic count stations by manual observation for
8- and l6-hour periods. This data is used to determine the mix
of commercial traffic on the trunkline system.

Special intersection traffic surveys are conducted on a request
basis primarily for traffic engineering analyses. These
surveys usually include 3-hour manual turning movement counts
and 24=hour machine counts. Gap—and-delay studies and
pedestrian volumes are included when appropriate.

All traffic volume data is stored on magnetic tape in the
department's central computer. This information is used to
estimate present and future traffic on the state trunkline
system, analyze specific locations, and monitor annual and
seasonal traffic trends.
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Data from the PTR stations are published in a monthly report
(MDOT #65) which 1is available to the public. A magnetic tape
of this information is also transmitted to the FHWA Washington
D.Ce, in order to develop national traffic trends. -

As a result of the Surface Transportatiom Act, vehicle speed
data is also collected on various highway categories. This
speed monitoring information is collected through automatic
techniques from 44 stations {see Exhibit II)} and is reported on
aquarterly and annual basis (MDOT #66). This data is sent to
FPHWA in Washington D.C. on a quarterly and annual basis as part
of Michigan's Annual Certification. This certification is done
in conjunction with the Department of State Police and the
Office of Highway Safety Planning.

The department also conducts spot speed surveys, primarily to
evaluate the need for new or modified speed limits. This data
is maintained in a computerized file, tabulations of which are
available in the Traffic and Safety Division.

Highway Data

Many different inventories are maintained which include highway
data. These files can be generally characterized as length or
point highway data. Length data includes roadway features and
roadway alignment. Examples of roadway features include
facility type, tyoe of parking, surface type, and roadside
type. Roadway alignment data is not generally available from a
single source and is usually collected and stored in response
to gpecific needs.

' Point highway data includes traffic control devices (signs and

signals), guardrail installations, interchange configuration,
intersection geometry, structures, and bridge data, railroad
crossing information (see 4 below), and utility placement.

The computerization of the department's highway related data
has witnessed several problems which are now the subject of
comprehensive study. A task force has been formed and is
developing recommendations to ensure the orderly development
and accessibility of compatible data systems.

These highway data systems warrant special mention:

Photolog

The department maintains a photolog system which provides a
35mm sequential film library of all state trunkline roadways
and federal forest highways. The system includes a control
section-milepoint reference system which is coordinated with
the MALI System.

The photolog and viewing equipment are located in the
department's Traffic and Safety Division.



Exhibit II

55 M.P.H. SPEED MONITORING PROGRAM
Station Location Map
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The system is used to document and evaluate roadway geometrics
traffic control devices.

Sufficiency Rating

MDOT recognizes the need to monitor the condition of its
highway system and manage and prioritize improvements based on
assessment of several varlables including safety, surface and
base condition, drainage, alignment, and other deisng factors.
A method used by the department to assist in the ranking of
deficlencies is the Sufficiency Rating. 1In the Sufficiency
Rating, a completely adequate section of a highway rates 100,
All road sections with deficiencies of any kind in their
structural condition, effectlveness in serving traffic, or
their safety are marked down from 100 according to specified
formulae and procedures.

This system helps define which road sections should be given
first priority for improvement. The magnitude of the rating
also indicates the degree of inadequacy on specific road
sectlons.

The Highway Sufficiency Rating Report is published biennially.
A copy of a typical page is shown in Exhibit III.

Railroad Crossing laventory

The Michigan Department of Transportation, Office of Transportation
Safety and Tariffs maintains a highway-railroad crossing

inventory. Information for the inventory is obtained through

site inspections and contacts with the various agencies

involved and is recorded on grade crossing inspection report.

The inventory data is computerized to provide flexibility in

use, analysis, and updating.

Data Analysis

Prior to 1981-1982, data analysis was done using the MIDAS
statistical outlier, peer group comparison system. Since the
geometric features and traffic contrel devices were not updated, the
"peer group" analysis has been suspended temporarily.

High aceident locations are now identified based on a minimum
threshold table (Exhibit IV). Those thresholds are used to generate
"high accident" lists (Exhibit V). The high—accident list
identifies each location for which the number of accidents exceeded
its threshold values. The thresholds can, at the analyst's option,
be either a previously selected number or a number calculated
through statistical analysis. There are threshold values for the
total accidents and for 24 sccident types for each peer group. The
histogram displays the accident counts by number of locations.
Accident counts above the threshold are displayed by a change in the
symbol used in the plot and the locations that experienced those
high counts ("outliers') are identified on an accompanying list.
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Exhibit IV

SAFETY PROGRAM ANNUAL REVIEW DOCUMENTATION

Accident Data Used - l98¥,and 1982 Combined
1982 Seperate

Thresholds for Intersections- Thresholds for Intersection
1981=-1982 1982 (Only)
Total - 20 147
Injury - 15 _ 10
Fatal ~ 2 2
Wet = 12 8
Icy - 12 8
Dark - 15 ' 10
Overturﬁed - 3 . 2
Train - 2 2
Parked Vehicle - 10 7
Multi Vehicle Other - 8 5
Pedestrian - 3 - ) 2
Fixed Object - 6 4
Cn Read Object - 3 2
Animal - 8 . 5
Bicycle - 3 2
Single Vehicle Gther - 10 7
Head-On - 3 | 2
Side Swipe Meet - 4 3
Side Swipe Pass - 4 3
Right Angle - 10 l 7
Left Turn - 10 iy I
Right Turn - & 3
Rear end -~ 14 9
Backing - 6 4
Parking - 10 7



Exhibit V

198 1-1982 INTERSECTION THRESHOLD LISTING PAGE 189
DISTRICT 9 '
- AGC # THRESHOLD
é TYPE ACC NUMBER
BR0G2 Q0.70 us-12 NOWLIN STREET DEARBORN CY. 20 TOTAL ACCIDENTS
8 Lane Divided/Tangent Urban/signal 12 ft. Lane/Curb
Total 20 Co0020
REMARKS : *
82062 01. 11 Ugs=12 MILITARY STREET GEARBORN CY. 38 TOTAL ACCIDENTS
5 Lane-2 Way/Tangent Urban/Signal 12 £t. Lane/Curb
Total 38 CO0020
Injury 16 CO00 15
wet 16 ©00012
Right Angle 10 Q00010
REMARKS:
i 82062 01.28 Us-12 HOWARD STREET DEARBORN CY. 34 TOTAL ACCIDENTS
. 5 Lane-2 Way/Tangent . Urban/Signal 12 ft. Lane/Curb
i Totatl 34 GO00020
Rear~-gnd 22 o004
REMARKS :
- B20G2 01.38 Us=-12 MASON STREET DEARBORN CY. 65 TOTAL ACCiENTS
'( 5 Lane-2 VWay/Tangent Urban/Signa) 12 £t. Lane/Curb
Total : 65 000020
Injury 27 000015
wWet 18 000012
Right Turn 4 000004
Rear-End 42 Q00GC14
REMARKS:
82062 C1.50 Ws-42 MONRDOE STREET DEARBORN CY. 58 TOTAL ACCIDENTS
5 Lane-2 Way/Tangent Urban/Signat 12 ft. Lane/Curb
Total 58 Q00020
Injury 24 000018
Wat 17 Q00012
Pedestrian 3 Q00003
Rear-End jl:] QOo014
REMARKS :
B20G62 01.58 us-12 CAKWOOD BLVD. DEARBORN C¥Y. 54 TOTAL ACCIDENTS
5 Lane-2 Way/Tangent Urban/S ignal 10 ft. Lane/Curb
Tetatl 54 QQ0020
Right Angle 18 o00010
Rear—~End 22 000014
REMARKS:




The threshold table lists each of those outliers for a peer group
and shows the number of accidents for each accident type in which
the threshold was exceeded.

Current development work underway involves improving those three
reports and revising the statistical analysis techniques used.
Better techniques will help assure that the high—accident list
includes all locations that do in fact have an abnormal number of
accidents.

The department is continuing to develop and enhance the MIDAS model.
The system being designed will ultimately provide a statlstical
analysis of abnormal crash patterns and an analysis of all feasible
corrective treatments. Integration of the MIDAS and minimum
threshold techniques is also being considered.

To conduct an in~depth analysis of any selected segment or
intersection, the analyst uses the MIDAS package of reports (Exhibit
VI}. This package, which can serve as a stand-alone report,
provides all avallable information about a locaticn. It includes a
summary of accidents by intersection approach; a one line printout
of each specific accident; accident distribution by hour of the day
{with volume distribution), by day of week, by month, and by year
(using multiyear analysis). The reports in some cases can be used
in lieu of a collision diagram. The model also provides
before—and-after accident information which is helpful in the
evaluation of safety improvements.

Accident information is available for the previous nine years and
for a portion of the current year. An accident i1s added to this
file generally within three to four months after it occurs.

The accident predictor routines will allow the analyst test
different alternatives by changing one or more of the geometric or
operational characteristics, thus putting the segment intoc a
different peer group, and getting an estimate of the number of
accldents the segment would experience if it were in that peer
group.

The predictor routines, with a small number of predictor equations,
are now included in the MIDAS package, for testing purposes. A more
complete library of equations 1is needed to make the routines usable.
The department has contracted with Michigan State University, funded
in part by a grant from the Office of Highway Safety Planning, to
develop the needed equations,

For MIDAS, it is cruclal that the roadway geometrics and operational
characteristics be correctly described in the files. Otherwise a
segment may be placed into the wrong peer group, which would effect
the statistical analysis of both peer groups and could incorrectly
identify the segment as being or not being an outlier. So the major
effort underway for MIDAS is to obtain a revised geometrics file,
through a review of the department's photolog and the MARS survey,
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MICHIGAN DEPARTMEN  OF TRANSPORTATION
[RAFFIC  AND CETY DIVIESTON
MICHIGAN DIMENSIONAL ACCIDENT” SURVEILLANCE SYSTEM  (MIDAS)

INTERCECTION

PROFILE

LOCATION: M~100 AT GRAND RIVER AVE

CITY/VILLAGE/TCWNSHIP: EAGLE TwWP

COUNTY: CLINTON COUNTY

INTERSECTION TYPE: 4 LEGS - CROSS ~ FLASHER

DISTRICT CONTROL MILEPDINT
SECTIGN MALT  PHOTOLDG
5 190114 {.g2 1.90

JANUARY 1, 1879 THRU DECEMBER 31, 1983 { 5 YEARS, O MONTHS, O DAYS)

REPOGRT RUN BY: J. SALLER

REASON FOR RUN: M-100 AT GRAND RIVER AVE.

AUGUST 08, 1984
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MICHIGAN DEPARTMENT OF TRANSPORTATION

TRAFFIC AND  SAFETY DIVISION
o8/08/84 MICHIGAN DIMENSIONAL -ACCEIDENT SURVEILLANCE SYSTEM ({MIDAS) PAGE 3
INTERSECTI ON PROFILE
] 1
DIST & G5 120t%1 Mp 1.82 {(MALI), 1.80 (PHOTOLOG) M- 100 AT GRAND RIVER AVE EAGLE TWP CLINTON COUNTY
INTERSECTION GEOMETRICS a ' Co
APPROACH SPEED  DAILY VOLUME L ANEAGE LEFT TURNS DIST €S INFLUENCE ZONE
DIRECTION {MPH) BASIC LEFT RIGHT PROHIBITED PHASE MALL MP LENGTH .
CTTTToTTTrTTmmTmmmmmmTe TToTTEmmT TTTTTmTTTmTmTmmEm T mmmmmm T mm e mmmmm e TTTTTTTTTTETmmTommmmmnmmmmme CrrThTmmmmT ) i
NORTH EOUND 55 2,430 i NO NONE 5 19011 1.45- 2,00 O.58MI 2904FT i
SQUTH BOUND 55 2,430 1 NO NGNE 5 18011 Q.00- 0.00  G.00MI OFT
EAST BOUND NO NONE 5 18011
WEST BOUND NO NOME 5 19011
QTHER NE NONE 8 19011 .
INTERSECTION ACCIDENTS 1- 1-79  THRU 12-31-83 { 5.00 YEARS)
’ ) - =
NUMBER OF ACCIDENTS BY TYPE . PERCENT ACC PER gﬁ
APPROACH INg  FAT.| TOTL| HEAD S5 S8 ANGL LEFT RIGHT REAR BACK PARK OTHER MILLION o
DIRECTION ACC  ACC | ACC |. ON  PASS MEET TURN TURN  END up WET ICY  DARK VEHICLES :E
————————————————————————————————— e e e b W e e e I W e A e e e B W o b o e o o o = e e o Y W W e S e i N o e i G e o t
NORTH BOUND 2 0 6 ) o o) 2 1 1 2 0 o 0 93.3 233.3 33.3 1.35 <
I
SOUTH BOUND 5 0 9 o 0 0 i [ s] 0 0 s} 2 22,2 11.1 22.2 2.03 o'
EAST BOUND 9 e} 12 o (v 0 .9 1 o} 1 0 0 1 16.7 33.3 25.0 0.00
. i
WEST EQUND G o} 12 s} ) o 8 o o 1 s} 0 3 25.0 25.0 6.7 .00
- OTHER 1 G 1 0 0 0 3 o 0 0 0 o) 0 0.0 ©.0 0.0 0.00
___________________________ S . g P
5.00 YEAR TOTAL 23 G 40 o] o} 21 a 1 4 O 6
AVERAGE PER YEAR 4.6 0.0 8.0] 0.0 G.0 0.0 4.2 1.6 0.2 0.8 0.0 0.0 1.2
PERCENT OF TOTAL 8S7.58 0.0/100.0f 0.0 ©0.0 0.0 52.% 20.0 2.5 0.0 ©0.0 0.0 15.0 22.8 25,0 22.5%
_____________________________ s e e ek e e e T
EXPECTED ACC. 2.2 0.0 3.5] 0.t 0.0 0.2 2.0 0.8 0.3 0.8 0.4 0.3 0.5 2.5 i.4 5.6 [
DIFF IN ACCIDNT 2.4 -0.0} 4.5] -0.1 -0.0 -0.2 2.2 0.8 -0.1 -0.0 -0.1 -0.3 0.7 ~-0.7 0.6 0.2
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INTERSECTION

INTERSECTION TYPE : 2 LANE 2-WAY  FLASHER

LOCATION : M-100 AT GRAND RIVER

DISTRICT & CONTROL SECTION 18014

DIST ACCIDENT VIOLATOR (DR VEH 1}

FROM TYPE HAZRD

ISCN DR INTENT IMPACY ACT'N
1.92 2-VEH ANGLE N R-TURN FRNT-L CLDSE
1.22 2-VEH ANGLE N R-TURN FRNT-L FAST
1.92 2-VEH L-TRM N L-TURN FRNT-L TURN
1.82 2-VEH R-TRN N GO STR SIODE-R NONE
1.82 2-VEH R-FND N GO STR FROMT CLOSE
1.96 2-VEH R-END N GO STR REAR-L NONE
1.8B9 §-VEH FX OB S AV VEH FRNT-R NONE
1.92 2-VEM L-TRN S L~TURN REAR-R TURN
1.92 §-VEH ROLL $§ L-TURN OTHER TURN
1.92 2-VEH L-TRN S L-TURN STDE-R TURN
1.82 2-VEH ANGLE 'S GO STR SYDE-R NONE
1.92 2-VEH L-TERN § L-TURN FRONT TURN
$.82 3-~VEH L-TRN § L-TURN ERNT-R F YLD
1.92 2-VEH L-TRN.§ L-TURN SIDE-R F YLD
1.92 2-VEH L-TRN 5 L-TURN SIDE-R TURN
1.92 2-VEH ANGLE E GO STR FRONT F YLD
1.892 2-VEH ANGLE E GO STR SIDE-R F YLD
1.82 2-VEM R-END.E GO STR FRONT FAST
1.92 1-VEH FX DB E GO STR FRNT-L CLOSE
4.82 2-VEH ANGLE E GO STR FRNT-R F YLD
4,892 2~VEH ANGLE £ GO STR REAR-L F YLD
1,92 2-VEH ANGLE E GO STR FRNT-L CLOSE
1.92 3-VEH ANGLE E GO STR REAR-R F YLD
9.82 2-VEH L~TRN E GO STR FRNT-R CLOSE
1.82 2-VEH ANGLE E GO STR SIDE-R F YLD
1.97 2-VEH ANGLE E ~ GO STR FRNT-L F yLD
1.88 2-VEH ANGLE E GO STR FRNT-L F YiD
1.82 2-VEH ANGLE W L-TURN FRONT F YLD
1.92 3-VEH R-END W ' GO STR FRONT CLOSE
1.92 2-VEH ANGUE W &0 STR FRNT-L F YLD
§.92 2~VEH ANGLE ¥ FRNT-R F YLD

L~ TURN

B

;T

MICHIGAN DEPARTMENT OF TRANSPORTATION
TRAFFIC AND  SAFETY DIVISION
MICHIGAN OIMENSIONAL ACCIDENT  SURVEILLANCE SYSTEM  (MIDAS)

3
E

ACCIDENT:

L
I

PROFILE

q

®

AVE EAGLE TwP , GLENTON counvy}

MILEPOENT 1.82

SECOND VEHICLE oo NUMBER DF INJUREIES
HAZRD SRF ' VEH/ ENJURY CLASS PRP
OR INTENT IMPACYT ACT'N WEATH CND LIGHT CIRCUM F A B C 0O DMG

7
]

NORTHEBOUND APPROACH

W GO STR SIDE-L NONE  CLEAR ICY DUSK #/SKID © 0 O O 2 X
W GO STR SIDE-L WONE  CLEAR ICY DAY o 0 0 0 2 X
S GO S¥TR FRNT-L NONE CLEAR DRY DAY o 0 1 0 i
N R-TURN SIDE-R MONE RAIN WET DARK, 0 0 ¢ ¢ 4 X
N L-TURN REAR NONE  CLEAR DRY DAY 0 0 0 3 4
N GO STR FRMT-R NONE  RAIN WET DARK ¢ 0 0 0 3 X
SOUTHBOUND APPROACH
pITCH CLEAR WET DAY 0O 0 0 0 2 X
N GO STR FRNT-R NONE  CLEAR DRY DARK o 3+ 0 1t 2
CLEAR DRY DARK 1/RECK ©0 0O 1 O ¢
M G0 STR  FRONT NOME  CLEAR DRY DAY a 0 0 2 1
E GO S5TR FRNT-L NONE  CLEAR DRY DAY 0 0 0 4 X
N GO STR FRNT-L. NONE  CLEAR DRY DAY C 0 0 {1 2
N GO STR FRNT-R NONE  CLEAR WET DAY 0O 0 1 0 3
N GO STR FRNT-R NONE SNOW  ICY DUSK 0O 0 0 0 2 X
N GO STR FRONMT NOME  CLEAR DRY DAY 0 0 0 0 4 X
EASTBOUND APPROACH
N 6O STR SIDE-I, MOME GLEAR DRY DAY 1/0BV O 3 O 2 1
N GO STR FRONT NONE SNOW  WET DAY 0 0 t 0 1
E STOPPD REAR NONE  CLEAR ICY Day 0 0 0 5 1
SIGN CLEAR ICY DARK t/SKID O ¢ O O { X
N GO STR FRONT NONE  CLEAR DRY DAY o+ 0 0 2
S GO STR FRONT NONE  CLEAR DRY DAY o 0 t 0 2
§ GO STR FRNT-R NONE  CLEAR ICY DAY ¢ 0 0 0 2 X
N GO STR FRONT NONE  CLEAR WET DAY O 0 0 1 2
W L-TURN SIDE-R NONE CLEAR DRY DARK' 0 0 0 0 2 X
N GO STR FRONT NONE  CLEAR DRY DARK BT+ S B¢ B
S GO STR FRNT-R NONE  CLEAR DRY DAY O 0 0 1 1
S GO STR FRONT NONE  CLEAR ICY DAY 0o 0 { 1 3
WESTBOUND APPROACH
N GO STR FRONT NONE  CLEAR WET DAY 0 0 0 0 2 X
W STOPPD FRONT NONE  CLEAR ICY DAY o 0 0 0 a X
5 L-FURN REAR-L NONE  CLEAR DRY DAY 0 0 0 0 2 X
N GO S5TR FRNT-R NONE CLEAR DRY DAY e 0 0 1 &
AT

FRE
THU
TUE
Frig
SAT
TUE

MON
FRI
SAT
WED
SLIN
MON
SAT
TUE
SUN

MON
MON
WED
WED
SUN
THU
WED
MON
TUE
™y

WED

MON
TUE
MON
FRE

PAGE &
DATE
OF

ACCIDENT

1/ 85/79 BPM
i/ 4/79  BAM
B/26/80 {0AM
9/ a/81 9PH
a/24/83 10AM
4724778 IPM
12/ 5/83 5PM
11/16/79 11PM
B/11/79 2aM
4/30/80  21M
9/12/82  1pM
B/30/82 10AK
1/20/82  2PM
12/ &/83 SpM
8/ /83 11AM
6/18/79 S5PW
3/31/80 11AM
t12/16/81  4PM
12/16/81 11PM
9/12/82 3PM
B/ 5/82 10AH
2/ 3/82 10AM
12/ 5/83 4pPM
9/27/83 10PM
a/17/83  8pM
3/23/82 4PM
12/24/B0 2PM
4/30/79 BAM
3/ 6779  TAM
11/ 3/80 8AM
4/10/8% 10AM

ACCDNT
REPORT
NUMBER

8543
5234
55325
178718
167156
28032

234460
261711
191301
BOOSA
214775
170973
26211
234457
158006

139429
§3547
250146
261718
173014
182413
46280
234445
169179
AG7 14
56163
244651

98038
725628
218815
77623

YIa ITOFEXE
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~~

INTERSECTION TYPE

CONTROL SECTION

LOCATION M-100

DISTRICT &

DLST ACCIDENT

FROM TYPE

ISCN
1.82 1-VEH FX 08
1.92 2-VEH ANGLE
.92 1-VEH FX OB
1.92 2~VEH ANGLE
.92 2-VEH ANGLE
1.82 2-VEH ANGLE
1.94 2-VEH ANGLE
1.96 1-VEH PARKD
1.92 2-VEH ANGLE

AT

DR INTENT
W GO STR
W GO STR
W GO 5TR
W GO STR
N -GO STR
W GO STR
W GO0 STR
W L-TURN
NW GO STR

MICRHIGAM

2 LANE 2-WAY

GRAND RIVER AVE
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19011
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HAZRD
ACT'N

CLOSE
F YLD
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F YLD
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F YLD
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MILEPQINT
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AND ETY -
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E

SURVETLLANCE

T
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DR OINTENT IMPACT

ON

RD

L-TURN
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AY
GG
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GO

G0

VEH
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STR
STR
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FRNT-R
FRONT
FRONT
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SIDE-R

HAZRD
ACT'N  WEATH
FOG
NONE SNOW
CLEAR
NONE CLEAR
LUNKN RAIN
NONE Ci.EAR
NONE RAIN
. CLEAR

OTHER

NONE CLEAR

SRF
CND

WET
ICY
DRY
ORY
WET
DRY
Icy
DRY

DRY

MICHIGAN DEPARTMEN"TSOF TRANSPORTATION

SYSTEM

VEH/

LIGHT CIRCUM

DAY
DAY
DARK
DAY
DARK
DAY
bay
DAY

DAY

1/SKID

{MIDAS)

PROF I LE

B

[eReNoNoNoNoRoRs;

c

OO~ 00 =

NUMBER OF INJURIES
INJURY CLASS
A

0
¢
o}
0
1
1
5
o]

PRP
0 DMG

— e B - L B O

MON
THU
SAT
WED
SUN
THLU
SWN
TUE

FRI

PAGE

UATE
OF
ACCIDENT

a/14/81
t/15/81
1/10/81
a/ 1/82
B/13/62
ti/ 23/83
11/28/82
3/23/82

8/15/80

- .

1G

TAM
3PM
IAM
2PM
1AM
4PM
BAM
5PM

TPM

ACCDNT
REPORT
NUMBER

168677
1620
7730

173015

124174

2019238

226060

56169

155297

TIA STYTUXH
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The need for MIDAS to obtain information available in a variety of.
department files has rekindled departmentwide efforts to develop a
complete data base, so that information can be transferred esasily.

In the future, MIDAS will be expanded to include the approximately
40 percent of the local roads which experience about 80 to 90
percent of the accidents. The model will then he made avallable to
local agencles. Eventually MIDAS will incorporate optimization
processes to assist in setting priorities for roadway improvements.

Engineering Studies

Primary responsibility for accident surveillance on the state
trunkline system is assigned to the Spot Safety Improvement Program
managed by the Traffic and Safety Division's Safety Programs Unit.
This surveillance/analysis effort is accomplished annually using the
most recent two vears of accident data as a bhasis.

‘In addition, a TOPICS Program (Traffic Operations Program to Lmprove

Capacity and Safety), managed by the Safety Programs Unit, is
regsponsible for a2 more Intensive review on a 3-year cycle in 13
large urbanized areas and 17 smaller cities with population greater
than 10,000. That effort includes coordinated identification and
analysis of deficiencies on the local system by staff in the Safety
Programs Unit funded by a Section 402 grant. The TOPICS studies are
very comprehensive, including the identification of operational and
capaclity deficiencies and review of system and signal timing. The
program emphasizes lower cost corrective countermeasures such as
improved signs, signals or pavement markings, parking prohibitions,
traffic signal modifications such as longer yellows, all reds, or
special turn phases, and minor construction projects.

The process followed by these two programs to carry out accident
survelllance differs somewhat. The annual Spot Safety reviews are
completed as follows:

1. Location Review List

de Computer listings of all locations exceeding minimum
thresholds of accidents or exceeding a minimum threshold
for any of 24 accident types. The listing can also be
generated using statistical deviations; of accidents or
accident types in similar "peer groups." Present effort
is being directed toward integrating the peer group
generation of locations with benchmark minimum levels for
each accident type.

be Traffic and Safety engineerings located in the
department's Lansing and district offices are very
familiar with all state trunkline highways in their area.
They are aware of new and tentative development which will
impact safety and other conditions which will influence
accident experienca.
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2.

Ce Citizen Input

The department regularly receives requests from
motorists, developing police agencies, leocal govern-—
mental officials, and others calling attention to loca-
tions where accident concentrations are, or may be,
developing.

Preliminary Analysis

The accident data developed in conjunction with the location
review list is preliminarily reviewed in the office. That
effort may include review of the department photolog, traffic
signal inventory and timing permits, intersection drawing, and
other infermation included in Traffic and Safety Division
files. The purpose of this preliminary review is to determine
i1f the identified accident concentration is unusual and
warrants further review. If not, the reasons are documenbted
on the accident location list. If an accident concentration
appears to warrant further analysis, that concentration is
isolated and possible corrective countermeasures identified.

The entire list and those locations noted for further review
are then sent to the district traffic and safety engineers and
affected units in the Traffic and Safety Division for further
review and comment.

Final Analysis and Identification of Corractive
Countermeasures

After review of the preliminary analysis, the district traffic
and safety engineer and/or implementing unit indicate the
recommended countermeasure, an agreed on alternate, or pro—
poses that no action is justified because of previous or
already proposed project or because corrective action is not
cost justified or otherwise warranted. A field review may be
scheduled if indicated including Safety Programs Unit repre-
sentative, the district traffic and safety engineer, and other
affected staff and local Interests. Final action is docu-
mented in return correspondence to the Safety Programs Unit.
If the proposed corrective countermeasure requires -
construction, the following process is followed:

a, The Geometrics Coordination Unit develops proposed
alternate geometric schemes with cost estimates and
transmits a recommended plan to the Safety Programs
Unit. (Solutions are developed with district, local,
and private developer's input if required.)

b. Funding may be recommended by the Safety Programs Unit
based on cost—effectiveness. Candidate projects are
generally recommended when the expected return in safety
benefits is realized in approximately five to eight
years. 1f approved, the Safety Programs Unit requests a
job number and project programming.

21



c. '"Intent to Study Forms” are processed which provide
documentation of alternatives considered in developing
safety improvement projects in order to fulfill state and
federal environmental requirements. Necessary impact
reviews of the proposed projects are initiated.

d. The recommended functiomal layout 1s transmitted to the
district for their review and for the district traffic and
safety engineer to discuss with local officials. The
district traffic and safety engineer obtains unofficial
written concurrence from local agencies required to
participate in the project.

&aq The Geometrics Coordination Unit makes necessary changes
resulting from the district review and transmits the plan
to the Design Division for completion and letting.

The TOPICS Program reviews follow basically the same

procedures, except that they review accident data at lower e
threshold levels on both the state trunkline and nontrunkline =
systems. The resultant review is more comprehensive and

detailed identifying less significant accident concentrations

and operational deficiencies. The TOPICS reviews are conducted

within the framework of local Metro Planning Organizations

(MPOs) responsible for managing and coordinating transportation
activities in the urbanlzed areas. The final TOPICS reports

are offered as the traffic engineering element of the TSM

ProCcess.

D. Establishing Priorities

l. Potential Accident Reduction Factors (Number, Severity, and/or
Pattern of Accidents).

ae Current Practice = Analysis of Anticipated Benefits Ffor
Safety Projects.

The analysis technique used by the Traffic and Safety
Division of the Michigan Department of Transportation at
the present time is to determine the cost-benefit of
ghort—term safety improvement projects and subsequently
the time—of-return (T.0.R.} or the number of years to
amortization. If the anticipated TOR is less than ten
years, programming of the project is requested.

The anticipated probable reduction in accidents due to a
particular treatment at a given location is estimated. We
use data collected from previcus before~and-after accident
studies to determine expected reductions. Attached is a
copy of a worksheet (Exhibit VII) used by the Michigan DOT
to evaluate accident costs, determine expected accident
reductions, and anticipated benefits.
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Exhibit VII
COMPUTED BENEFITS DERIVED THROUGH ACCIDENT REDUCTION

Location City/Twp. County

The method of evaluating accident costs, used below, is given on page 67 of Roy
Jorgensen's report of Highway Safety Improvement Criteria, 1966 edition. This
same method is given in the Bureau of Public Roads IM21-3-467.

In the following analysis the costs provided by the National Safety Council
are: 1983 values

Death - §210,000
Nonfatal Injury - $8,600
Property Damage Accident -~ $1,150

B = ADT, X (Q Ry + 1150 Rp)
ADTy,

B = Benefit in dollars

ADT, = Average traffic volume after the improvement

ADTy = Average traffic volume before the improvement

Ri = Reduction in fatalities and injuries combined

Rz = Reduction in property damage accidents

Q = 8,600 if no fatal accidents occurred, and

Q = 210,000 + (I/F x 8,600) = 10,570 if at least Ll fatality occurred.
1+ 1/F

-t
S
g
"

Ratio of injuries to fatalities that occurred statewide during the
year 1983

135,996 = 101.26
1,343

n

Time of Return (T.0.R.) based on years of data.

B = [(8,600 or 10,570) + {1,150) 13 Yrs.
B = [( )+ ( IR Yrs. =
Annual B = dollars

C = Total cost of project

T.0.R. =.% = = years

§-31-84
MAF:nkg(Form 3-219)-2
Safety Programs Unit
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The estimated cost of each improvement can then be
compared to the anticipated yearly benefit. To accomplish
this, a modified T.0.R. approach is used which can be
computed by merely dividing the estimated initial cost by
the anticipated yearly benefit neglecting interest,
maintenance, and salvage factors. This system provides a
reasonable comparative index since most typical safety
projects have a similar design life. Presently, most
safety related projects programmed yield a return in
safety benefits in approximately five to eight years. In
general, a TOR of less than ten years is sufficient to
justify a safety improvement project.

b. Future Methodology

Using the MIDAS Program, it is our intent to evaluate
potential corrective countermeasures by assessing the real
life performance of similar designs on our state trunkline
system. When complete accurate geometry and traffic
control device data has been incorporated into the
department’s data base, such evaluatlons will be possible
by integrating that data base with the existing accident
data base.

Cost and Resources

The ability of the department to program the recommended safety
projects is, or course, limited by their cost and by available
funds, All designated categorical funds (HES and R.R. Safety)
are earmarked for safety projects. Other state and federal aid
funds are used for safety projects as described in
"Implementation" (IT, below).

Grade Crossings (RR Crossings) Improvement Program

The Grade Crossing Improvement Program utllizes the Hazard
Index Rating (H.I.R.) to initiate grade inspections by a
diagnostic team. Inspectors from the department's diagnostic
team. Inspectors from the department's Railroad Safety Section
are the team leaders and are responsible for completing the-
Grade Inspectlon Report form {Exhibit VIIL). The remarks
section of the form would include data relative to people,
factors, and hazardous materials. The H.I.R. is then again
utilized to determine the order in which improvement projects
are submitted with one exception. Flexibility in the program
is maintained by being able to take advantage of a scheduled
highway improvement to include an improvement in a rail-highway
crossing. The crossing improved may not appear near the top of
the project listing but by Incorporating the two projects a
lower cost can be utilized.

e Hazard Index from State Inventory Program
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Exhibit VIII . ]

GRADE CROSSING INSPECTION REPORT

1704 (N3/79)

File No. N.1. No. Inspector Date : :
Railroad(s} Road Authority ; i
Location
intersecting Roadway{s) Nearby .
Direction of Roadway Direction of Tracks Angle l E
MNo. of Traffic l.anes _ Roadway Width________ = Shoulder Width Surface c_uf Reoadway _______________l
Approaches ' N Electricity Nearby _
No. of Tracks___________ Materials in Crossing Crossing Length ! E
Site Distances (Approx.) NE Guadrant NW Quadrant SE Quadrant SW Quadrant }
100 Feet
200 Feet T
300 Feet . . —— ‘ E
PHYSICAL CROSSING CONDITION RECOMMENDATIONS QUANDRANTS LOCATION RECOMMENDATIONS
1. Existing Crossing 8. Vegetation —_
2. Proposed Crossing 9. Structures ¢ E
3. Trackage 10, Embankments _f -
4, Road Approaches ‘ 11 Vehicle Parking
5. Davil Strip 12. RR Car Storage I'F
6. Drainage 13. Other iIE;
7. Other
STATIC SIGNING : REMARKS RECOMMENDATIONS | AUTO. PROTECTION| REMARKS RECOMMENDATIQNS;E
._Crosshunks 21, Flashing Lights !
Adv. Warning Signs : 22. Side Lights
. Pavement Markings 23. Signals on Cants ‘ .
. Querhead Lighting 24. Gates ‘ar
. Stop Signs ] 25. Other
Stop Ahead Signs ' A
. Gther : i

RECOMM. CODES: 1-Repair 3-Extend &- Close 7 - Modernize 9- Approve 11 - Restrict 13- Add 15-
2 - Rebuild 4- Remove 6- Relocate 8- install 10 - Deny 12 - Paint 14 - Adequate E"
PARTY RESPONSIBLE FOR WORK CODES: RR - Railroad RD - Road Authority Identify Other: o B
Traffic Count Posted Speed Limit Mo. Scheol Buses Using Crossing »
Accident Record . -
Train Movements: Thru Switching -
Speed _______ Main Tracks—_________Sidings/Spurs Simuftansous Occupancy
Exposure Factor Priority Other i -
REMARKS
!‘
=
B
A.  Existing situation adequate.
B.  More information reguired.
€. Wil draft supplementai report and mail to the involved parties at a later date.
D. Items are considered seasonal and/or normal maintenance and should be accormplished within days
from this inspection and written confirmation provided. to the Railroad Safety Section. ) F
E. _ltems are considered construciion improvements, and a Commission Order wift be issued. Objections to i

the recommendations rnust be received within 45 days from this inspection and must be based upon specific safety concerns.

REPORT PREPARED BY:

REPORT RECEIVED BY: Railroad Represantative

Road Authority Representative

Representative

 Signature Title
25 °




IIH

Hazard Index Rating (HIR) = Average Daily Traffic (A.D.T.)
% Average 24-hour Train Movements x Protectlon Factor

Protection Factors

1.00 = Reflectorized Crossbuck Sign

0.30 ~ Flashing TLight Signals

0.27 - Flashing Light Signals with Cantilever Arms

0.24 = Flashing Light Signals with Cantilever Arms and
Half-Roadway Gates

0,11 - Flashing Light Signals with Half-Roadway Gates

0.08 - Flashing Light Signals with Cantilever Arms and
Half-Roadway Gates

0,05 - Flashing Light Signals with Cantilever Arms,
Half-Roadway Gates, and Traffic Signal
Interconnection

Note: Railroad Safety does not account for interconnected
traffic lights in their inventory data.

We have now scheduled 103 inspections based on the new
rail-highway crossing process., The annual target is to
complete 200 inspections.

b. Diagnostic Team Inspection

Grade Crossiang Inspection Report
People Factor
Hazardous Materials Factor

Implementation

The Department of Transportation schedules and implements safety projects
through its Programming Section of the Bureau of Highways. The process
is in accord with criteria outlined in the Federal-Aid Highway Program
Manual, Volume 6, Chapter 3, Section 2, Subsection 2. The safety project
identification/evaluation/selection process is described in Section I
{Planning) of the Safety Improvement Process.

Hazard Elimination Funds are used to implement safety justified projects
on all state roads, except Interstate. Approximately 50 percent of the
HES funds are allocated to the state trunkline and 30 percent to the
local system. State trunkline projects are primarily recommended by the
Traffic and Safety Division and projects on local roads are administered
by the Local Government Division.

Rail Highway Crossing funds are selected based on the criteria outlined
in I, Do, 3 of the S5faety Improvement Process. The projects are
identified as selected based primarily on evaluation by the Railroad
Safety Section. The Railroad Section administers state trumkline
projects and the Local Government Division those on the local system.

Section 144 of Title 23 of the United States Code provides financial
assistance for replacing bridges over significant waterways or other
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I1I.

topo~graphical barriers which are unsafe because of structural
deficiencies, physical deterioration, or functional obsolescence. The
program in Michigan is administered by the department's Local Goverament
Division. :

Bridges under local jurisdiction have been surveyed for structural
adequacy and are ranked for priority of replacement in accordance with
critical need based on the local agency's financial resources, importance
of the bridge to the area, and the structural condition of the existing
bridge. Other highway safety projects are funded with Federal-Aid Urban,
Primary, and Secondary funds. Interstate safety projects are funded with
interstate funds.

Contracts for highway safety improvements are awarded in accord with
criteria and requirements outlined in FHPM 6-4-1-l4,

Evaluation and Reporting

Evaluation of highway safety improvements are done In accord with
reporting requirements outlined in the Federal Aid Highway Program
Manual, Volume 8, Chapter 2, Section 3, Paragraph 8. Results of these
evaluations are included in Michigan's annual report to the Federal
Highway Administration of its overall highway safety improvement program.

The basic element of the evaluation process is completion of the "Table
2" form for the federal categorical Hazard Elimination Safety (H.E.S.)
programs. In additiom, that form has been, and is, used to tabulate
before-and-after data for previous federally funded safety programs as
well as safety projects funded by state and other federal highway funds.
Since Rail Highway Safety Program projects are not justified primarily by
accident data, other "program" analysis methods are used (see C).

The "Table 2" includes the following information:

- Funding Source {(Column 1)

- Improvement Type {(Column 2)kk

- Cost {Column 3)

- Before-and-After Accident Data, Including Severity (Columns 7-13)
- Traffic Volume (Columms 17 and 18)

The data summarized in the "Table 2's" is assessed in different ways.
A. Time of return
The time of return analysis computes before—and-after accident
costs, considering fatalities, injuries, and property damage only
- crashes. Comparing the reduction of these costs {the "benefit") to
project costs yields the time to recover the investment.

B. Statistical Analysis

Long term accident data is subject to increasing and decreasing
trends, resulting from some well known factors, such as safer
vehicle designs, the lower natlonal speed limit, changes in the
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minimum drinking age, and also other less well understood factors
which seem to affect crash amnd crash severlty data. MDOt therefore o
utilizes statistically valid "control" groups to assess the expected o
impact of the "no build" altermative. This affords a more accurate
assessment of the benefits of safety projects. '"Controls' are
usually groups of locations with characteristics similar to the
project location. When entire ssafety programs are evaluated,
statewide or gystem classification made data may be used as a
control.

Ce Program Analysis

Aftar several years of experience with one or more safety programs
directed at specific road systems, type of projects or locations, a
program analysis is undertaken. Examples of such analyses included
in previous annual safety reports are the Pavement Marking
Demonstration Program (1981}, the Railroad Safety Programs (1982),
and the Roadside Safety Improvement Program on the Interstate System
- (1983). These types of analysis yield a broad perspective overview ]
of the long term effect of various safety programs on the targeted Lo
roadway gystems.

D. Type of Improvement Analysis ;ﬁ

MDOT regularly analyzes the iImpact of various types of roadside
"hardware" and operational improvements. Examples include concreta
median barrier walls, paved shoulders, traffic signal systems, 4-way
stops in rural areas, and 2-way center leff—turn lanes. These
studies allow us to assess new "state of the art" traffic control
devices and new or unique uses of existing devices.

The body of knowledge accumulated through these evaluations allows MDOT
to assess the cost—~effectiveness of specific safety programs, their
impact on specific roadway classifications, and the impact of new or -
modified traffic control devices, highway appurtenance, or design '
techniques. This data assists us in future decisions as to what
countermeasures will be most effective In alleviating accidents or
reducing their severity.
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