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INTRODUCTION

Thig is the second annual report on Michigan®s overall Highway
Safety Impfoﬁement Construction frogram. Last year's report was
a beginning - especially in gelation to the Fe&eral Categorical
Safety Program in which efforts really began in late 1973 with
the passage of the 1973 Highway Safety Act and the,appoitionment
-0f funds for safety-related consfruction projecté and other im-

provements.

With the further passage of time, a full twelve months was avail-
able in Fiscal 1974-75 to continue and expand on the efforts be-

gan in late 1973.

Within the last year, it has also become more apparent that the
subject involving highway safety is massive and complex. The job
does not begin and end with the allocation of funds with which to
do the job, but must involve a long-term effort to evolve basic
data, trained manpower.and thé enlightenment of_those dedicated
to management of a program with the ultimate gqal'of ensuring

highway safety.



Evaluation of the Overall Safety Imprdvement Program

Much concern has been expressed on the need for an overall evalua-

tion of safety efforts from a standpoint of accident reduction,

ca:. alties prevented and cost-benefit applied to show the public

the worth of the money expended in a safety program.

Such proofs are highly desirable and worthy of a continued expres-
sion of need, but to expect immedliate evaluations of projects 1is

~incapable of fulfillment. A "before" and "after" evaluation of a

total program involves a task that is years in the future. It
involves manpower resources, and electronic data processing preséntly
available only in a limited way and the remainder'islunder devel-

opment.

However, in this report, an evaluation of the first five years
{1965-1970) of the Michigan Safety (Ms) Progrém is included which
shows the accldent reductions expected and associated cost/benefits

relative to certailn types of projects. In this report, the "before"

and "after'" accident period is one year, 1In the-future,nit is
planned to ﬁontinue the evaluation of a subsequent year's program
with the "before"-and "after" periods being two years. The fime
period between a program year and the year_in which it is studied
is approximately 5 yearé.'.This allows time for the foilowing:
1., Time for projects let to contract to be constructed.
2. Time for the accumulation of an adequate "aftér"
period of accidents. The recommended period for
- such studies is two years "before" and "after" the

construction of a safety project. A one year "before"
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and "after" periocd is a minimum, and not recommended
if a longer period is available.

3. Time in which to conduct the study.

The first effort in a safety program must of necessity be difected
tovw rd a beginning, with decisions made wisely and diséretelj 0n 
the basis of past experience and studies, if dvailable. - In tﬁé
absence of in-depth evaluation, decisions must of necessity be
made on the basis of common sense, judgment énd the applicati@n

of theory.
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MICHIGAN SAFETY PROJECTS
FISCAL YEAR 1974-75 SUMMARY

Funds/Program

FEDERAL CATEGORICAL SAFETY FUNDS-OBLIGATED

Section 203, rail-highway crossings
Section 205, pavement markings

Section 209, high hazard locations
Section 210, roadside obstacles

Section 230, safer roads demonstration
Section 204, special bridge replacement

-OTEER FEDERAL FUNDS
Interstate Safety (Is)
TOPICS - (YT

"Urban Programs
Federal Aid Secondary Program

STATE FUNDED PROJECTS

Mb - bituminous resurfacing

Mbr - bituminous reconstruction

M - miscellaneous construction

Mnm - nonmotorized vehicle facility
Mg ~ saifiety program

Msh - shoulder edge treatment

Mcp - minor comstruction

LOCAL FUNDED PROJECTS
SPECIAL PROJECTS

Guardfail End Treatments

Total Costs

1,121,890
1,836,770
4,075,220
5,581,110
1,593,450
3,563,000
{7 77/ W

Aoorah oy
14,512,880

3,968,730

7,320,820

g pao 3w

45
715,620
638,880
2,065,580
47,210
~5-4552-4-800
559,320
., 954,200
Pogin o

T

:’;‘ ‘J; i] !

146,660

Total $58,392,540

iv

2,317,900 .



SECTION 1

FEDERAL-AID CATEGORICAL SAFETY PROGRAM

FISCAL YEAR 1974-~75



The 1973 Highway Safety Act in Michigan

INTRODUCTION

The Michigan Department of State Highways and Trénsportation has

adm. .istrative responsibility for the five categorical safety proj-
eét sections of the 1973 Highway Safety Act with the Office of
Highway Safety Planning,.Michigan Department of State Police, acting
in an advisory capacity. The Federal Highway Administration Division
office and the Department have each‘appdinted a safety program co-
ordinator. In addition, the Department'éstablished a Safety Advisory

Committee in January 1974. This committee consisted of working

level personnelland was responsible for reviewing the five Categorical
Safety Programs at a technical level to determine difficulties in
implementing those programs. Upon completion of the review and

documentation of theilr findings, the commlttee was dissolved.

The Highway Safety Steering Committee was established in May, 1975.
The committee members consisted of representatives from the Office
of Highwaﬁ‘Safety Pianning; Federal Highway Administration, Attorney
General, Governor's Office and all Division Heads within the Depart-
ment's Bureau of Highways. The scope of resporisibility is much
Broader as management personnel are involﬁed. Their responsibility
is the State's total safety effort and the development of policy

. and procedﬁres for implementation of all safety programs within

the state.

The Department has moved rapidly during this last fiscal year in
implémenting the five sections with a total obligation of almost

$13 million in Federal Ald Categorical Safety Funds. See summary

table of program implementation on page 1-% and the table showing
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the Federal funds appropriated on page 1-5. At the present rate of

expenditure, categorical Funds appropriated will be spent within

the allowable time frame.

Acc ptance of the Federal Aid Categorical SafetﬁrPrograms by local
units of government in Michigaﬁ has been well éécepted during fiscal
1975, Approximateiy 247 proposed projects were regeived‘from local
jurisdictions which indicates a signifilcant interest in this finding.
The Pavement Marking Program, however, had the greatest participation,
mostly because of the ease and simplification of obtaining funds.

This shows that greater participation could be obtained if policies,

regulations and procedures could be simplified for other categories.

It has become evident that small local agencies may never develop
the level of staffing required to understand and implement federal
requirements to obtain safety funds. However the local level is

where safety emphasis should be placed.

Michigan has éccepted and funded many projects less than $10,000
in wvalue. These many-projects create an extensive amount of paper
work thch makes it difficult for the existing staff to provide
orderly and prompt procegsing of required documentation. To ease
this problem, all égencies involved should make évery effort to

" modify procedures to allow a more efficient and expedient processing

of projects invelved in the Categorical Safety ?rbgram.

In addition to the five Categorical Safety Programs, information
relative to Section 204 - Bridge Replacement Program.is included

in this report. This program provides federal funds on a 75 percent



participation basis to replace bridges that are unsafe because of

structural deficiencies or deterioration.

This reébrt is intendéd‘to be a supplement to the first Annual
Report issued August 31, 1974, Tt will give the general status
oflthe Catégoricai Program‘to July 1, 1975 and a brief description
of how the program 1s progreseing, some of tﬁe problems-encountered,

and the shoert cuts in probedures‘that have been made.




SUMMARY OF 19?3 HICHWAY SAFETY ACT FUND USE
As 6Ff 6-30-75

B —
e s SO
T :

9-T.

OBLIGATED® OBLIGATED* TOTAL L 3-vEAR PERCENT REMAINING
SECTION FY 74 ¥Y_75 OBLIGATED ~  APPORTIONMENT OBLIGATED . APPORTIOWMENT

203 $ 85,752 § 1,009,701  § 1,095,453  § 6,019,452 18.2 $ 4,924,030
205 - 1,836,772 1,836?7?2‘ 5,012,976 36.6 3,176,204
209 651,076 . 3,667,702 4,318,778 7,699, 640 56.1 3,380, 862
210 24,750 5,023,003 5,047,753 6,740,661 74.9 1,692,908
230 114,480 1,434,107 1,548,587 . __9,556,083 16.2 8,007,496
TOTAL  $876,058 $12,971,285  §13,847,343 39.5 §21,181,500

*FHWA PS&E Approval

$35, 028,852




Hiphway Safety Act of 1973

Federal Funds Michigan

Highway
Section System Types of Projects Figance 1974 375 1976
203
Rail-Highway Federal-aid Protective Devices:
Crossings (Except Inter— Signs & Markings;
state) Crossing Illumination & : : E
Surface Improvenments 90-10 892,680 2,705,647 2,421.165
205
Pavement Marking All Highways Centerline & Edgeline
Demonstration {Except Inter- Markings; Establishing
Program state) & Painting "No Passing" :
zones 3 100 702,979 2,130,679 2,179,318
209
Projects for High Federal~aid Intersection widening,
Hazard Locations (Except Inter- Channelization, & sig-
’ state) nalization; Skid-prone _ _ :
location correction 90-10 01,917,858 _ 2,906,608 2,875,074
210 — .
Program for Elim- Federal—-aid Guardrail end treatments;
iration of Road- {(Except Inter- Breakaway signs; Crash
side Obstacles state) cushions;: Tree removal;
' Culvert headwall correc- ‘ '
tions 90-10 958,979 2,906,608 2,875,074
230
Federal-aid Safer Pavement Marking; sign~
Roads Demonstra- Non Federal- ing; eliminate roadside
tion Program aid ' obstacles; eliminate
' hazards @ railway
crossings & projects for : :
High Hazard locations 90-10 - 3,891,997 3,718,088

1,945,998

3-6-75



Section 203 Rail-Highway Crossings

Presently the responsibility for the safety of rail-hnighway crossings
is shared by the Michigan Public Service Commission, the Michigan
Department of State Highways and Transpottation, the rallroads,

and local road authorities.

Section 203 is jointly administered by the Department's Local
Government Division and the Bureau of Highways. Projects involving

the State's highways are handled entirely by the Bureau of Highways.

The Raill-Highway Crossing Improvement Program for fiscal year 1975
involved primarily the continuation of project programming and the
obligation of Federal Aid fundingn Approximately 98 projects

were program approved and 21 projects were obligated by thé FHWA
invoiving local jurisdictions.. On state highwayg'ZA projects. were
programmed and 12 were obligated during fiscal 1975. Participation
by local jurisdiction is about evenly divided between projects on
and off the Federal Aid System. The acceptance of this program by
1ocgl jurdlsdictions has been very good and shows the results of

"selling" the safety program in fiscal year 1974.

The  types of projects submlitted by local jurisdictiéns and accepted
for programming include the installatlion or upgrading of crossing

signals, gates and crossing surface improvements, with the excep=-

tion of three large railroad consolidation projects. These involve
the abandoning of near parallel rail lines, through an urban area,
and the use of one line for two rallroads. Currently there are

three urban areas under consideration for this type of prbject.



Worthy of mention‘is a project in Bay Citvy, Miéhigun wvhere the

Grand Trunk W@stefn Raiiroad.paréllels the‘Penp Cenﬁral Railroad
through the City, approkimately 2 city blocks apart. The proposed
work will abandon the GTW RR tracks, restore the street crossings,
eliminate approximatelyAé7 rail-street crossings an& upgrade the
remaining PC RR line to current standards. Federal fuﬁding will
-participate in work within the-stregt right~-of-way and in addition
provide the necessary safgty improveménts at the remaining crossings,

as needed,

Similar projects are proposed in Iron Mountain and Menominee,
Michigan. These projects have been determined by local jurisdictions

to be their top priority 1n rall-highway crossing improvements.

Signing and marking of rail4highWay crossings is required by Federal
law. Signing and marking iz being accomplished by submission of
programs under Sections 203, 205 or 230 of'the Federal Categorical

Safety Programs.

Uﬁder current Michigan law, the Departmeﬁt of State Highways and
Transportation does not have jurisdicfion over local roads,. there-
fore, a railroad sign prograﬁ must be initiated by the local authorityf
Michigan does ha%era current highwayineeds study which lists con-
ditions at all fail~highway crossings which is of use in developing
projects. We expect-thelMichigan.Accident Location Index (MALi) to
allow a mééﬁiﬁgfﬁi in%eﬁtory to be develoﬁeda See pagé 3-20 for

'discussions of MALT.

Participation has been good in respect to the upgrading of railroad

signs .and 1s expected to continue.



By June 30, 1975, a

has been obligated,
cost of $1,121,890.
ment. However, fhe

that a greater rate

tqtal of $1,095,400 in Federal Aid Safety Funds
$1,009,7b0'1n.fisca1 1975 representing a total
This is 18.2% ef the inifial 3-vear apportion-
current backlog of projects (101) indicates

of fund usage can be expected in the future.




Reil-Highwey Crossings
(Section 203)

Prograﬁmed Proiects No. of Locations Justification
Harning Devices Construction '
_ N » % & - @
w ) ®
4 § o el T8 Federal
8 1ol o 2] pee. |EHEdo na7iT 82| 87 foads fotal
: - a m<:§:>§ | Bst. &olT Ble2 g a . Est. Lol oo Obligated ~ Costs
Project Location: B Ol O] =i py | Cost <€ Rixd RO W B0 Cost B ] £ < .
" Local Jurisdictions 4i\isl518| 55 |2 1973775 (37 15 | 52 314,289 86 102 '@5’77&50 - E42,080
State Highways¥* 51018 2909893/ o /188807 | 79 |06 431,820 475,800
| —4009,700 | 4121850
t-_l -
g
° i 1
#*These cogts are for 12 projects let to contracteor obligated during FY 1974-75
s and

There were 24 projects programmed at a total estimated cost of $1,720.790. (Warning Device

Construction Costs Combined)

*%See 1974 report for a description of the method for determining priority peints

FLS =~ Flashers

CA - Cantilever Arm

AWS =~ Advance Warning Signs
C&G - Curb and gutter -

G.R. Guardrail



‘Section 205 -~ Pavement Méfking Demonstration Program

This program is administered by the Departméﬁt'of State Highways
and Tfansportation's Loqal Governmenf.Divisiop with the Traffic
and afety Division acting in an édvisory capacity; The estab-
lishment of No Péssing Zones is a high priority portion of the

Pavement Marking Program on roads and streets under local juris-

diction.

Acceptance of the Pavement Marking Program has been exceptional

in Michigan. The program 1s aimed at unmarked rural two-lane

highways therefore most of the projects are with the 83 counties.

As mentioned in the 1974 report, Michigan programmed two stages,
one for establishment of all No Passing Zones ﬁot in conformance
with the current Manual of Traffic Control Devices and another

for markings including the No Passing Zomnes.

Seventy percent of Michigan's 83 counties have participated in
the survey of No Passing Zones aﬁd the same peréentage is
expected to participate in the markings. As of July 1, 1975;

60 counties have participated in projects under contract to
survey HNo ?assing Zones, and 20 counties have projects contracted

for pavement marking. We are pleased with thé'pafticipation and

the results are indicitive of the effort involved in selling the
program. Also proéedures have been greatly éimplified making 1t
appealing to local jurisdictions and.a record remains on file with
each local jurisdiction showing the limits 6f No Passing Zones for

future pavement marking reference.



Unit costs for projects.for the survey of No Passlng Zones were
bid at about $35 per mile surveyed at the beginning of the program.
However, with the addition of more bidding contractors, the price

has dropped to about $25 per mile surveyed.

The program to date can be best evaluated by the excellent
~acceptance by local jurisdictions. Insufficient fileld work has
been accomplished to make an evaluation by the use of accident

records.

Projects are chosen by local authorities for work both on and
off the Federal-Aid Syastem and they also determine the priorities

for pavement marking within their jurisdiction.

Genesee County, which is one of Michigan's most populous countieé,
submitted a prdgram of painting 1,100 miles of edgemarking, 60
miles of No Passing-Zones, 78 thermoplastic railroad crossing
markings, 2,900 lineal feet of crosswalk mavrkings, 50 school
legends, and 275 lineal feet of stop bars. There were 550 miles
involved in the survey-of No Passing Zones. The cost of tﬁe
pavement painting contract was $122,000 and the No Passing Zone

survey contract was $18,000. Narrow bridge pavement marking

treatments are also included in thils program.

The Department made and received FHWA concurrence in a public
interest finding for the use of thermoplasfic material for certain
markings. This procedure greatly reduced paper work for justi-

fication in the use of this material.

By June 30, 1975, a total of $1,836,770 in,Federél“Aid Safety

Funds had been obligated, all in fiscal year 1974-75. This represents
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36.67% of the initial three—yeét apportionment. The current

backlog of 40 counties which have not submitted pavement marking

projects but are under contract to survey No Passing Zones indicates

that the funds apportioned will be used.



EI-T

Fown Approveg
OMEB 04.R8483

STAGE I

: Res MTO 2001 |
- NO PASSING Z OEE SURVEY 1S, DEPARTMENT OF T2ANMIPOTTATIGH
¥ PAVEMENT FMARKING PROGRAM FEDERAL HIGHWAY ADMINISTRATION
Miles & Cost by Svstem
o Passing Federal-Aid System OF The Federol-Ald System Torel Miles Tetol Miles
Zone Survey State Laco and Cost_ _. and Cost
During B 75 . Jurisdiction .!uﬁsd—f;cien Uuttmg FY "‘5 To Dote _
Miles Cost Miles Cost Miles Cost Miles } Cost Miles Cost Miles Cost
l27002 251,000 4111 P9,00016,113380000)16,113390.00
Total : . '
, 12002 291,000 4111 99,0006, 113(390000{16 113 {390,000
. Total Miles Remalnlng to be Surveyed .
HMiles by System . e
Federal-Aid System Oft Tge Federal-Aid System
State Leeal Total -
1040 570 1610
[ﬂ!ﬂl . 1)04 0 5 70 I 136 10 {
Form FHwA 1451
{174}

[ e
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Form Appraeg
OMB 04R8G5

’

~S8TAGE II

PAVEMENT MARKING PROGRAM

3., DEPARTMENT ©° TRANSFOITATION
FEDERAL HIGHWAY ADMINISTRATION

RCS MO 2041

Milez & Cost by System

Foderol-Aid System OfF The Federcl-Ald System Total Miles Te;“ A‘A-'%eg;
?iace;men? of $rat !:. al o_nd’ Cost and Caf
Morkings - 75 Juris;c?ion Juri::;cﬁnn During FY I3 To Dots j
During FY e —— - e e
’ Kiles Cont Milez Cost Hites Cost Miles Cast Miles Cast Miles ot )
Both zenierlines .
d edge i Y . .
T Miles of Road__| 528 55,000 127 (39,0000 955 294,000| 955 RSk 00¢
.On!y centerlines Eﬁ-ﬂ'} _273,000 674 86,000 -2’348 299,000 293.’.{,8 29§,G@C
HMiles of Road 3 : '
Only edgg fines - ) .
Miles of Road | 452 182 00g 255 84,0001 €97 |126000] 697 125,000
Total ‘ - .
' 2,954 £50,000 1,046 169,000,000 719,000 & 000 7iss0n
Totel Milez Remelning te be Marked ' . '
Miles by System ‘ -
Ploeement of Federol-Aid System Of 'ﬁ:e Federal-Aid System )
Markings: - -
: State Loca! Total -
Both centerlines -
d ed I
“Miles of Road __. | 2,700 500 | 3,200
Only centerlines ]
_Miles of Road _ | 5,500 e 2,600 8,100, . :
Only edge lines _ '
. Miles of Road 1,500 1,000 2,500
' ]
Toto! 9,700 | | L,100 - |13,800 -

Form FHWA 1451

{1-74}




Section 209 - High Hazard Locations

The administrative responsibilities for this program are divided
between the Department's Local Government Division.and the Traffic

. and Safety Division. The Traffic and Safety Division administers
the Department's portion and acts in a review and advisory capacity
to the Local Government Division which has responsibility for the
administration of projects on troads under local jurisdiction. Some
projects currently being implemented came from those TOPICS projects
with accident experience that were not funded due to depletion of
TOPICS funds; high hazard locations identified by TOPICS studies
-and_402 studies; and locations individually identified by high-
accident éxperience with correctable patterns, including skidproofing
projects (see pageé 3-8 through 3-11) and signal modernizations.
Projécts on state highways are drawn from the Department’s ongoing

Michigan Safety (Ms) Program and were individually justified.

This portion of the Categorical Safet& Program has been well accepted
by local jﬁrisdictions, with the number of projects somewhat limited
because of the large size of projects and the dollar cost of each,

However, a good representation of various job types has been received,

many of which are under contract.

Wayne County, the state's most populous county, submitted a group of
four Intersections for widening, costing $400,000. A Genesee County
pfoject for pavement grooving and guardrall on a hazardous section

of road will cost $65,000,



Fvaluations cannot be made until a later date when construction

and studies can be completed.

By June 30, 1975, a total of $4,318,778 in Federal Aid Safety

Section 209 Funds had been obligated: '$3,667,?OO of this was ob-
1igated-during fiécal 197475 representing a tétal cost of $4,075,220.
This figure represents 56.1%Z of the.initiai 3;year épportiénment.

No difficulty is foreseen in expending the total fﬁnds apportioned.




CLT-T

SECTION 209 -« Hign Hazard Locationms

NUMBER AND TYPES CF WORK

Total Projects

?rcgrammed
‘Fiscal Fed, | ES&E o T T Skid ' 1
iYear Funds 20%| Program |App. Intersec,ESigna&s Froofing Other
, : , i : -
1974-75 1,695,600 13 8 9 2 2 Local Jugisdiction
1,972,100 19 14 13 2 4 State HiLhways
Total . ‘ :
3,667,700 32 22 22 4 4 2




Section 210 -~ Elimination of Roadside Obstacles

The administrative responsibility for this program is also divided
Between the Depa:tmgnt’s Local Government Division and the Traffic
and S.fety Division. The Traffic gnd Safety'Division administers
the Department's state highway portion and acts in a review and
advisory capacity to the Local Government Division which has
responsibility for projects on highways under local jurisdiction.
Under this program, the Departmentéhas primarily concentrated on
"Yellow Book"™ type projects on the non—Intérstate Freeway Systém,

with participation for sign upgrading by the_State's Safety (Ms)

Program to augment the PFederal funds,

The statewlide sampling survey of roadside obstacles required by
Section 210 has been completed for the rural areas and 1is about

40 percent comﬁlete for urbén areas on highways under local
jurisdiction and the sampling on state highways has been completed.
The results of the sampling survey thus far are shown on page

1-20 which has been expanded to show the estimated total obstacles
statewide. The sampling sutvey is expected to be complete in

Octobexr 1975.

Among local jutisdictioms.9 this section of the Categorical Safety
Program has been primarily oriented toward tree removal projects,
narrow bridge treatments, small culvert replacement and exten-
slons, removal of roadside oﬁstacleé and removal and installation
of guardrail. Projects are Initiated by local jurisdictions and

priorities chosen by them.



One prdject subﬁittéd by Kacomb-County 18 of the "Yellow Boolk"
type;, both on and off the Federal Aid‘Systém. The cost of the
project will be approximately $750,000 and will treat all
obstracles for several four.mile sections of country roads. Work
includes: tree removal, narrow bridge treatments, guardrail

- placement, flattening slopes, and remoﬁa} of various obstacles.

Comstruction should start about September 1975.

By June 30, 1975, a total of $5,048,000 in Federal Aid Safety
Section 210 Funds had been obligated, with $5,023,000 obligated
during fiscal 1974-75 representing a total cost of $5,581,110.
This figuré represents 74.9%7 of the initial three~year apportion-
ment. Present backlog indicates depletion of this fund in the

near future.



" SECTION 210 - OBSTACLES |

PS&E

‘Totzl Projects

NUMBER AND TYPES OF WORK

Fiscal o : Programmed _
Year Fedeéral [T . TYellow | . _ Narrow Guard
o Funds Program ; PS&E AppjRemovals | Book iAtten.. |Culverts Bridges | Rail Other
1974-75 -
. H
i
Local ju- ‘ : ; : .
risdiction [L,267,360 17 i3 - 7 7 i 0 i 2 2 0
Stlate Hwys. B,755,640 8 7 0 6 ;2 % % *
FlTotal‘ . 1 i , -
1 - 5,023,000 21 14 7 7 1 1 2 2 L0
N
L]

#included in "Yell

ow Book"




SECTION 210

RURAL ROADSTDE OBSTACLE SURVEY

Federal Aid Routes® Non~lederal Aid Routes
Estimated Estimated
Obstacle Type - Obstaclea/ § Total Obstacles { Obstacles/ | Total Obstaclesy
Mile Statewide - Mile Statewide
“Guardrail Not Attach. = .35 8,552 .10 6,294
“Jithout Proper Guard- .84 20,525 .56 34,814
“iPail Treaiment : : '
“3uardrail Not Flared, .49 11,973 .07 b bhg
~Juried or Cushioned : :
.Inadequate Guardrail © + 86 21,014 - 30 18,564
~Treatment ' '
Sign Supports 2.86 69,884 1.87 _ 116,823
Jtility Poles 10.38 253,635 9.09 567,325
MTrees or Stumps 24,98 610,386 33.05 2,061,370
E_ESL_‘]_on.e
Trees or Stumps in .76 ' 18,570 1,62 101,347
c2lumps or Strips
“{Acres) :
‘3uildings : .42 10,262 .65 40,634
Ditches (Miles) ~.a1r 2,687 | .11 6,675
dthevwo 7.69 | 187,905 | 9.84 . 613,766

y?These figures exﬁlude Interstate.'



Comments on Fixed Objéct Accidents

A cursory cosf evaluation of the dats ahown in the preceding Fi#ed—
Object Summary Chart indicates that the subject involving roadside
obstacles vepresents several hundred million dollars in Michigan
alone., On a like basis, a nationwide cost would involve several

tens of billions of dollars.

What is not apparent 18 the environmental consideration that must

be made regarding yemoval or protection from fixed objects, expecially

in regard to trees. Environmental laws in Michigan, hationally and
in many states basically dictate that natural resources must be
protected and it must be shown that there are no féasible or prudent
alternatives to their removal. With these restrictions, any program
affecting the roadside environment is very complex énd comeé under

the scrutiny of the law, many agencies and organizations.

Last year's report gave the results of a preliminary study in which
1t was determined that a large proportion of car-tree accidents
occurred at, or very near the same spot or milepost° In a comparigon
of three vears of tree accildents 1t was found that 30.percent.of

the treé accidents occurred within a summary distance of 61 miles

(0.66 percent) on the State Highway System, which is a significant

disproportionate relationship.

In this study, it also became apparent thait the tree accident con-
centrations were no respecter of class of highways and that many

locations, having one tree accident, had several accidents in which

other objects were involved.



A ﬁartial‘analfsis was then performed to see if all fixed—objeét
accilidents also would-oecur'in conceﬁtrations beyond normal chance
expectancy. A comparison of three‘yéars of fixeﬁmobject accidents
in one district and_pa:é of anothér indicated that there was a

concentration.

On the basis of this sampling, a 3-year printout (1972, 1973, 1974)
of fixed-object accidents involving 5 or more accidents within

0.2 mile gave the following results:

Total Locations Total Mileage of Total Fixed Object
Locations Ace, at Locatlons
3,248 | 650 miles (7%) 26,156 (50%)
Total State Hwy. Total Fixed Object
Miles \ Acc. on State Hwys in

1972, 1973, and 1974

9,325 52,012

The fixed-object accident data.reflected the statewide trend in

the yearly decreasing numbers of accidents, inflﬁenceé by limited
energy resources, the need for conservation and the economic situation.
Nevertheless, ithe data showed that fixed object accidents do occur

on a silgnificantly disproporiionate share of the highway mileage.

On this basis, a program, b@ﬁed upon engineering investigations to
correct the causes or eliminatioﬁ of the objects struck, shoul&_yield
meaningful reéults and a good benefit in the re&uction of accidents
andfor casualties. A preliminary analeis bf several concentrations
indicates that some degree of corrective action othef than removal

of the objects should be required, such as: erection of barriers



at the yroad edge; improved delineation or warning; possible curve

correction or reconstyuction; possible skidproofing, ete;

This approach would be in genefal conformance with most Action
Pilans and also provide the justificdation necessary to prove the
nec gsity of a prdject in the interest of the safety of the traveling

public.



Section 230 - Federal Aid Safer Roads Demonstration Program

This éection of the Federal Safety Acﬁ pfovides fundé for safety
work on roads and streets off the Federal Aid System. It is ad-
minis.ered by the Department's Local Government Division with the
Traffic and Safety Division providing traffic engineering consul-
tation on an as-needed basis. The program for Michigan is com~
posed of sién upgrading projects, rail-hilghway crossing improve-
ments, "Yellow Book" type projects, tree removals, obsfacle re-

movals, narrow bridge treaitments, and intersecition improvements.

Th@rlafgest participation is in the vail=highway cfossiﬁg improve-
menﬁ area, with sign upgrading second. It is anticipated that
more projects for intersection improvements will bhe received in
fiscal 1976. Eleven were obligated in fiseal 1975. An excellent
reception of ithe sign upgrading program has taken place by local

jurisdicﬁions with 68 projects programmed and another-50 proposed.

An Inventory of all signs on local streets and roads is a neces-
'sary first step to a proposed sign upgrading project. The inven-
tory is compiled gy the local authority with guidance from the
State's Traffie and Safety Divisgion. This, in efféct, will stan-
dardize all local jurisdictions in the state and provide.them
with a record to assist them in establishing a future sign mainte~

nance gschedule.

The Department has received Federal Highway Administration concur-
rence in the use of hi-intensity, encapsulated lens reflectorized

material for certain signs. This public interest finding will
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ease justification requirements for the use of auch material in

future projects.

By June 30, 1975,.3 total of $1,549,000 in Federal Aid Safety funds
~had been obligated, with $1,434,107 dbligéted in fiscal 1975, rep-
resenting a total cost of $1,593,450. The total expenditure to
date represents 16.2% of the initial three-year apportionment.

Due to the rapidly accelerated rate of expenditure this fiscal

year, it is anticipated that all funds will be expended.



* - Rail-Highway Crossings
Section 230

Project Description Justification Cogt in Federal Fundc:
Warning Devices Construction - '
v > = &
o~ o - "wE
o [=34 =i o9
v o} . e [l ard [ jige]
U‘Jg Cﬂéjb?ﬁ t? Tgtal E«wﬁ‘ﬁrﬁwgﬁéﬁ Total az‘g 38
iscal Year Eié%ﬁ%ﬁiﬁ =l Cost ,é?%;%ﬁ@fsdﬁ Cost el &2 pse Cest
*iscal 1974 Sunmmary 156|06] 151 0|508,000(10! @ 7 1l 117,500 (&6 1.4 o (Jom
fizscal 1975 Summary 2§15438 361 1]3,001,000/31 | 33| 31 |2 1,830,150 89 10,8 533981Q
lotal to date 4320 444 5111 11,509,000041 |42, 38 |3 i1,067,650 537,810
-y
i
]
-~
FLS = Flasher '
. CaA = Cantilever Arms j
"AWS = Advance Warning $igns \
C&G = Curb.& Gutter '
G.R. = Guardrail




87-1

SECTION 23C Safex

Rocadeg Demonstration-

NUMBER AND TYPES OF WORK

Total Projects

i

Programmed

ﬁederai

Ubestzacl

t Fiscal | : _ ' . 'Yellow § darrow cuard .

f Yezr . !Funds 90% Program |PS&E App.Removals |Book jActen. Culverts (Bridges ! Rail & Signs
: . : -
1874 0 5 0 1 0 0 0 4
1¢75 896,300 &6_ 2 o 3 1 i 30

- Sub- ’

Total . ' : ‘

T4-75 - 896,300 51 2 i 3 1 1 34

+ Railroac_ 537,810

11,434,110

SRy AR




Section 204 Specisl Bridge Replacement Propram

Sectioﬁ 144 of Title 23 of the United Statéé Code provides funds

on a 75 percent participation basis to replace bridges over

Wa. rways or othér topographical barrlers that are significantly
important and unsafe because of structural deficiencies or physical
deterioration. The program in Michigan is administered'by the

Department's Local Government Division.

. Bridges under local jurisdiction have been surveyed for structural
adequacy and are ranked for priority of replacement in accordance
~with critical‘néed on the basis of an operating and inventory

rating.

To date 15 bridges representing $11,983,517 in Federal Aid Funds
have been obligated, with 9 bridges and $2,672,250 obligated during

fiscal 1974-75 vepresenting a total cost of $3,563.000.




SECTION 2

REPORT
of the

MICHIGAN SAFETY (Ms) PROGRAM



INTRODUCTION

The Michigan Department of State Highways and Transportation
annually seeks out, identifies, and recommends improvements at
locat.ons experiencing severe accident or‘operational problems

on stéte highways, The Michigan Safety {(Ms) Program wag initiated
in 1965. It waé expanded in 1965 in response to an inéfeased em=-
phasis on highway safety and is now funded with $6,000,00ﬁ in
State funds. The Safety Programs Unit operating within the |

Traffic and Safety Division administers this Safety Progfam.

Projects typical of the Safetj (Ms) Program inciude_intersectional
widenings to provide for additional through capacity and for pro-
tected turning lanes, iﬁproved roadside control, increased curb
radii, protective puardrail and barrier medign; and skidproofing

of roadways experiencing a disproportionate number of wet surface
accidents and low coefficients of wet sliding friction. The

Safety (Ms) Program has also financed limited state highway-iﬁprove—
ments in the vicinity of new traffiec generators such as shopping

centers, factories, sports facilities, and educational institutions.

This report includes a review of past projects, a summary of proj-
ects completed in our most recent fiscal program (1974 - 1975)
and a discussion relative to future program emphasis and project

selection procedures.



The method of project selection used to develop the 1974-75
Safety (Ms) Program is similay to that cutlined in oﬁr annual
report dated August 31, 1974. Our goal continues to be selection
of | ojects with the greatest potentialrfor accldent reductién

.and.highest benefit/cost ratio.

The screening process 1s a very dmportant element in the
development of the annual Safety (Ms) Program and bears repeating.

The factors considered in the screening process are outlined below:

(1) Numberg rate and severity of accidents.

(2) Presénhe of reocqurring correctable patterns.

(3) Précﬁicality - p&tential for improvement, si;e of
projedt, consideration of potential right-of-way and/or
drainage problems and necessity of éecuring'local cost
participation.

(4) Operational considerations such as increased capacity
and roadside control.

(5) Area factor - potential growth, traffic generators,
and uniformity of treatment within a route.

(6) Possible‘alternate treatments - signals, signs, pavement

markings and other operational controls.

Candidate locations for consideration as gafety projects are
generated fromrthree basic sources:
(1) Computer listings of high accident locations. Our 1974
report discusses applicable computer ﬁrograms in

more detail.



(2) District Traffic and Safety Engineer recommendations
and public input.

(3) Surveillance team field observations.

The review process of candidate projects continues to be basically:

as outlined in our previous veport.
(1) A review of other Department programs 1is initiated
to insure that other projects to correect the probhlem

are not simultaneously being developed.

(2) Traffic and accident data is collected.
(3) The location is reviewed, preliminarily, with our
bistricf Traffic and Safety Enginéer.
(4)'Locations deemed éotentially correctable are reviewed
on site By a multidisciplinary review team.
(5} A proposed corrective treatment is outlined.
(6) Functional schemes and cost estimates are prepéred,
for various alternatives where féasible.
(7) Benefit/cost analyses are prepared, priorities éstablished

and a project programmed, if deemed justified.

The majority of prejects are placed under contract about one
year after programming, however those inveolving right-of-vay

or presenting engineering difficulties may take longer.



197475 Expend;tures

The fimscal 1975 Safety (Ms) Program was budgeted at $6,000,000
less a deficit of $547,448 from the previous year. Expenditures

by mraject type are given below:

Descriptdon Number of Projects Amount
Spot locations 60 - $3,457,475
Skidpreefing 3 166,200
Sign upgrading to MUTCD : :

Standards (force account) Statewide 663,770
*Sign upgrading (contracts) 3 333,890
TOPICS ' 6 349,995
Thermoplastic pavement ' ‘ ' '

markings Statewide , 93,870
Wrong-way ramp signing ' '

and modifications - : 26,675
Work ordexs 123 ©371,175
Preliminary engineering 89,750

$5,552,800

+ R.O.W. ¥
Project costs im the spot location category ranged from a low
of $1,600 for a lane transition taper to $536,000'for construction
of directional crossovers, with the average cost per project being
$60,000. It should be noted that an additional 1.3 million dollars
of projects of this type originally programmed as Ms projecis were
“fundéd under Section 209 (HHS) of the Federal Highway Safety Act of

1973,

While the fiscal 1975 Ms Skidproofing Program amounted to
$166,200, another $186,200 in projects originally programmed as
(Ms) projects were funded under Section 209 of the Federal High-

way Safety Act of 1973, and another $320,660 funded by TOPICS.

*Not eligible for Federal Ald .
wkRight-ef~way charges, unavailable at this time, must be added
for the yearly total charges.
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Sign upgréding is accomplisbed through work authorizations and is
performed in ¥esponse to the vedquivements of the 1973 Michigan
Manual of Uniform Traffic Contyol Devices. It is anticipated

that this activity will be completed by Januvary 1, 1977.

8ign upgrading (contracts) refers to sign work performed in con-
junction with Section 210 (Elimination of Roadside Obstacles)

Federal Highway Safety Act of 1973 projects.,

The State contribution to the TOPICS Program was paid_from the

Safety (Ms) Fund.

Approximately $100,000 is budgeted annually for thermoplastic

lane liness

Work orders refer to authorizations written by District Traffic
and Bafety Engineeré for minor conmstruction projects performed

" by State fofces or loecal agencies. $500,000 was allocated to
our distyicts for use at their discretion subject to approval by

the (Ms) Program administrator.

Preliminary engineering charges listed are those costs not charge-

able to a specific contract project or those engineering costs for

programmed projects subsequently deleted from the 1étting-schedule,
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Evaluation of the Michigan Safety (Ms) Program

Between July 19.1965 and June 30; 1870, a total of $21,000,000 was
allocated tﬁrough the Safety {Ms) Program. Most of the funds Wefe
devoted to spot improvement tyﬁe projects Which amounted ﬁo
$15,06.0,000 (71 percent of the total). lSkidproofing accounted for
$2,550,000 or 12 percent of total expenditures. Other expenditures
included $580,000 (3 percent) for tree removal, $650,000 (37perc¢nt)
for median guardrail, $830,000 (4 percent) for painting edgelines,
and $1,360,000 (7 pe?cent) for various improvements on a force
account basiSWfpier reflectorization, sign illuﬁination, and thermO“r

plastic pavement marking.

In addition to the types of'imbrovements already discussed, the
Safety {Ms) Program has funded trial installations of'promising new
products or techniques. Thermoplastic pavement markings, coid

rolled plasiic lane line inserts, 1ongi£udinal pavement grooving to
reduce hydroplaning and transverse grooving to improve skid resis-
tance are examples; A portion of the budget has also been earmarked.
for installation-of.impac? attenuating devices and upgrading of signs

to conform with the 1973 MUTCD.

Our veview of the 1965-1970 program-includes an analysis of accidents
at 250 locations., Accident records showed that casualties (fatal-
ities and injuries) were veduced by 750, although property damage
accidents increased by 737 in the first year following completion

of the improvements. The casualty reductiOnlresulted in a net dollax
savings of $i,835,000 in the first-yearrafter construction of the
projects. Assuming that this yvearly benefit continued, the cost of
the projects would be returned in 6.6 years. See Table 1, page 2-11

for a summary of cost-benefit data for the various project types.
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Between 19265 and'l9709 there were nine basic types of improveménts
‘included in the Spot Improvement Program:

(1) correction of horizontal and vertical align@ent

{2) construction of right-turn lanes

{3) construction of median left-turn lanes

(4) widening from 4 to 5 lanes (intersectioms)

(5) widening from 4 to 5 lanes (extended sections)

(6) widening from 2.to 3 lanes

(7) construction of directiecnal crossovers

(8) roadside control

(9) miscellaneous widening

. (10) skidproofing

The geometric changes were provided through formal contract-letting
proéeduresn Individual project costs vary from less than $13000
to nearly $2,000,000. {(5ee Charts 1, 2 and 3 on pages 2-12 to

2~14 for summary by cost, type, and number of projects.)

There were a total of 309 spot iﬁprovements funded through the
Safety (Ms) Progrvam between 1965 and 1970, Of thése9 250 (80
percent) are included in Ehe study of before-and-after accidents.
These projects accounted for 12.3 million of the $15 million total,
{82 percent). The remainder of the locations were not considered
in the study because: (1) accident data was unavailable for some
projects®, and/or (2) the projecits were déveloped to forestall
accidents anticipated in the vicinity of new roadside developments
such as qhqp?ing cenﬁers in previousiy undevelope& areas‘where no

accident problem existed.

%#Until late 1968, local agencies were not legally fequired to
transmit copiles of accident ‘reports to the Michigan State Police.
The reports from the City of Detroilt are unavailable,

2-7



The Significance of the Accident Severity Reduction

The graph below appeared in an article entitled "Two Simple
Techniques for Determining the Significance of Accident Reducing
Measures'” by Richard H. Michaelis in the September, 1966 issue
of "Traffic Engineering" magazine. : ' '

a0 T"“

GURVE 2 - CONSERVATIVE TEST

[
5 {CHI SQUARE)

ACCIDENT RLOUCTION REQUIRED TO BT SIGINFICANT

20 : . - , | f_
CURVE 1-LIBERAL TEST ‘ 1
{POISSON)
o L l . -
(4] 20 40 G0 80 00 120 mo .

NUMBER OF ACCIDENTS BEFORE MODIFICATION

FIGURE A-1

Curve #1 is the liberal curve and may be used where more
than minimum accident records are available, such as two years
before and two years after as in this case. Cudrve #2 should
be used where data may only be available one year before and '
one year after, : ‘




Cemputad Benefits Dezivad Thrmugh Accident Reduction

_ The method of evaluating‘accident costs, used below, is
given on page 67 of Roy Jorgensen's report of Highway Safety
Improvement Criterla, 1966 edition.

in the folléwing analysis the costs provided by the
‘National Safety Council for year 1968 ave:

Death - $38,700
Non-fatal - 32,300

Property Damage Accident - $360

B = ADT, yx (Q R1* + 360.Ra#)
' AB Tb ’

where
B = benefit in dollars

ADTy = avervape traffic volume after the improvement

ADTp = average traffic volume before the improvement
Ri = reductién in fatalities and injuries combine& = 750
Ro = yeduction in property damage accidents = ~737

and @ =$38,700 + (I/¥ x 2,300)
1+ 1/F

" where ‘ : '
I/F = ratio of injuriles to fatalitles that occurred statewide.

=

160,400
il B A,
5i5gg = 67.06

%In the above noted refevence, Ry is iisted as Afi x Pgy.

it is evident upon inspection that Pfq = Ry
: _ Afy
above) se that Apg ¥ P4 = AfL x R] = Ry. Similarly Ry

o s

Agy

(see definition

replaces Apd ® de»

#%k ADT, and ADTp have been computed as average figures
covering the entire project for the study period.
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Therefore,

Q = 38,700 + (gg:gg x _2,300) _ 2,800

The computed benefits to the motoring public accrued
duying the "after" peried is then:

B = ADT

& % (2,800 R ) + {360 R
ADT ( 1) ( 2)

= 1,105 (2,800(750) - 360(737)

= 1,835,000

% Assumes a 10.5%7 increase in ADT over a two-year period.
During the 5-year period this report encompasses, the miles
traveled in Michigan increased from 43.9 billion miles in 1965
te 53.1 billion miles in 1970. This represents a 20.95%
increase for an annual average increase of 4.19%7. The process
of simplification dictated we should use accident cost figures
for 1968, the middle year of the flve-year period. We are
therefore using 1968 traffic data whieh represents a 10.5%
(2% years) increase in traffic since 1965.
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TYPES OF IMPROVEMENTS

Safety improvements reflect current "state~of-the-art" techniques.
"Ave. uge" improvements during the years studied ranged between
850,000 and $100,000 and fre@uently focuged on intersection

- widening in ofder to provide additional thtrough traffic lanes
and exclusive fturn lanes. However, as it developed, the Spot
Improvement Program expanded its horizdns and has perfofmedr

a wide variety of improvements varying from a cost of $50 to

a maximum of glightly under 2,000,000 wiéh an average cost

of appfoxiﬁately $50;0003 In addition to the relétively major
improvements completed under formal contract procedures,
numerous minor impfovements have been completed under "Work
Authorizations" by eiéher city or county contract agencies,

or by State forces.

Following is a brief description and summary of the nine basic

project types developed between 1965 and 1970.

Horizontal and Vertical Alipnment

The seven projects in this category can be cl&ssified into two
types: dimprovement of sight distance through vertical grade

alteration and improvement of surface rideability (driver comfort).

There were two grade-1lift projects, one six inches and the
other thirty-six inches. The six-inch 1lift occurred in
advance of a structure because of subbase settlement. The

larger 11ift was to reduce a sight restriction and improve drainage.



Apnother project corrected a short sectlion of trunkline which was
originally constructed over muck and which had, for several years,
expevrienced horizontal and vertical separation of adjacent pave-

ment slabs, The area was resurfaced with a variable depth bitu~

minous ovarlay Lo provide a smoother riding surface.

Projects of this type were often aimed at correcting an undesira-

ble pavement situation and were not mecessarily directed at loca- -

tions with an unfavorable accident history. The total cost of

these projects was $§372,000. No accident benefits were calculated

since they were assumed.npt to be significanf.

Directiconal Crossovers

Divectional crossdyers in Michigan have proven useful in reducing
accidents and improving capacity at major at—=grade intersectionsl
of divided highways when constructed in conjunction with prohibi-~
tton of left turns at the major intersection proper; Wide median
widths, sixty feet or more,. are generally desirable where direc-

tiocnal crossovers are constructed, as this width allows for a me-
dian left-turn storagemdeceleration laﬁe in advance of the cross—
over and adequate turn radii forrlarger vehicles exiting from the

CrOo880Ver.,

Directional crossovers and prohibition of left turns at the major

intersection have reduced congéstion and accidents., - Vehicles
wishing to turn left off of the main arterial are required to
travel beyond the intersection, negotiate & U~-turn through the
crosaover, return to .the Intersection and complete a right turn,
Cross street vehicles proceéd right to the U=turn érossover,

exit, then continue straight along the arterial, This type of
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projéct hés been very succeesful Iin improving the operation and
redueling accldents at high volume dividéd intersections. The
proper placement of directioﬁal croséovérs is important as commer-—
cial_developmént expands., We attempt to develop master plans

whic indicate the most favorable locations for crossdver con—-
structlon based on anticipated development. This aliows projects
to be completed on individual or extended section basis as condi-
tions warrant. Where exceptionally 1arge left=turn demands exist,
slgnalization of the crossover may be required to alleviété poten=-
tial accident problems and_congestione "Symbol™ signing is also

desirable to guide unfamiliar drivers through the crossovers.

Symbol signs are particularly useful Whe:e.left'turns from the in=

tersecting cross street are prohibited.

The twenty locations evaluated cost a total of $2,007,000. The
annual calculated benefits through reduced accidents is $500,000;
therefore, it 1s anticipated that total costs will be recovered in

approximately four years.

Widening from Two to Three Lanes

Several projecis providing for a third lane (left turns only) at
low ADT intersections and along short trunkline sections which
have experienced limited commercial or industrial expansion have

been programmed. This treatment eliminates delays to through

traffic caqsed by-leftmturning traffie in addition to reducing

accidents associated with left-turn movements.,

Seventeen third lane projects were constructed at a cost of $468,000.
They are returning annual calculated benefits of'$80,000 after

project completion. The average recovery period is 5.9 years.



Widening from Four to Five Lanes

Projects in this catégory fall into tworgroups: 15 intersectionalr.
wideﬁings and 2) extended section widening., Project locations in
both groups carry relatively high average daily traffiec volumes

and avelexperienced continuing leftmturp head-on and left-turn

rear—end accident patterns,

Intersectiqnal wi&ening projects are rvelatively short in length

and costs are minima}_5 particularly when additional'righteofnway

is not required. Accident patterns aré'usually concentrated and
well defined. "Heading" up the opposing left turns at an inter-
section provides'each driver an unobstructed view of opposing traf-
fic forx choosing_an acceptable gap to complete thelturn aﬁd essen-

tially eliminates rear-end conflicts with through traffic.

Extended section widenings require more careful analysie of acci-
dent data. As commercial development expands, a definite in;
crease in traffic and left-turn demand i= evident. Along four-
lane pavenmnenits, the increased turning demand effectively restricts
through traffic to the outside lane, while left turners store in
the inside lane awaiting gaps to complete their turn. This breeds
through traffic entrapment behind the 1eftmturniﬁg traffic lead-
ing to rear—-end collisions and same-~direction sideswipe accidents
caused by abrupt lane changes in addition to head-on left-turn

collisions.,

Construction of a fifth lane (left turns only) at intersections
or along continuocus sections of highway provides a refuge area
for left=-turning traffic freeing the femaining lanes for through

traffic. This nearly doubles the roadway capacity in both instances
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in addition to reducing accidents. An early concern relative to
possible opposite direction head-on accidents occurring where con-
tinuous center lanes for left turns were constructed has not ma-

terialized,

Evaluation of interseétional and extended section widéning, where
extensive development exists is relatively simple because traffic
demands are relatively staBle in the before-and=-after period.
However, a meaningful evaluation is impossible when the widening

" 18 eoordinated with the construction of a }.arge.devélopment°
Preventive projects df this type are located on trunkline sectioné
with moderate ADT's and minor acclident problems in the "before™
period. Upon completion of the development; the ADT increases
considerably with a corresponding increase of aceidents. Group
evaluations which include projects of this nature, as this report
does, indicate greatly reduced computed benefits in the "after"
period. Table 1 shows this to be'true as the annual bénefit com=
puted for cbnstructibn of fifth lanes at intersections was §500,000
while the benefit for section widenings, whicﬁ cost mofe, were only

$75,000.

Howeversla report published ip 1972 evaluated the widening of
four~lane roadways to five lanes (Michigan.Departmenﬁ.of State
Highways and Transportation Report TSD=G-207-72). This report
evaluafea four sections of ﬁighway incorporating a total of 6,58
miles of continuous center left-turn lanes in basically fully de-
veloped areas. The study showed a decrease inm total accidents of
33 percent., Left=~turn accldents were reduced 45 percent and rear-

end type collisions by 62 percent. Annual benefits were $455,000



in one year compared to project costs of $3,246,000, 1In these

areas, project costs are estimated as vealized in 7.1 years,

Right~Turn Lanes

Right~turn lanes were counstructed at 24 locations between July,
1965 and June, 1970, All project lodatiﬁns éxperienced either a
heavy right-turn demand at four~ and filve-lane urban intersections
or a moderate demand in high speed two=lane rutal areas. Inade-

quate turning radii existed ip all situations.

The urban intersections where right=turn lanes were constructed

had heavy turu demand which caused delays for through traffic and
fearwénd accldents associated with the turn., Construction of the
rightmturn lanes generated additiénal capacity and provided a de—

celeration lane for the right turn.

The total cost of these projects was $923,000., The annual benefit
returned to the motoring public was calculated to be $110,000
based on accident data for a one-year period before and after con-

struction.

Roadside Intersection Betterment and Control

Projects of this type are usually programmed as additions to one
of the Department's other construction programs, However, a small
number of theé projects were large enough to be programmed through

individual contract. lettings.

The process of adding minimal-type improvemenis to other projects
allows us to group several diffevenily funded projeéts together
under one cdntract, This procedure lowers ithe costs in areas
where a separate small proﬁect would not be warranted becaﬁse of

excessive costs,



Projects of this nature may involve minor intersection revisions
guch as concrete curb and gutter to better define an intersection
or the construction of insulating islands to facilitate the orderly

movement of vehlicles into and out of commercial establishments.

The 17 projects completed and evaluated in this réport cost a total
of $376,000 with an annual benefit of $40,000 realized with minimal.
acclident justification., It is estimated that 9.3 years are re-

guired to recover the initial project costs,

Miscellaneous Widening

Improvement projects within this category encompass a total of 23
iocationsa Due to lack of accident data, only 13 have been -eval-

vated and included in this report.

Six basic improvement types were programmed at the 13 locatiouns.

They are:
{1 ;wohto five~lane widening | 2 projects
{2) five to seven-iane widening 1 project
(3) intersectional flaring to standard - 4 projeﬁts
lane width ' '
(4} truck-climbing 1ane' . _ lrprojecf
(5) leftwturn.lane - one-way street : 2 projects
(6} intersection channelization 3 projects

These improvemenitsa represent the greatest money expenditure (52,9
million) of the nine categories evaluated., (See Table 1), The
reagon for large money expendlitures is that some locations paséed

through highly devéloped commerclal areas,

Widening projects in such an area usually require the purchase of

additional right-of=way and solution of drainage problems. Other
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locations require upgrading & rural facility to an urban design
with curb and gutter and enclosed drailnage. Time required to‘rew
cover these project costs is 18.3 vears, at a computed annual re-

covery rate of $160,000,

Mediagn Left-Turn Lanes

Projects of this type fall within two groups. GroupAl includes
locations where a directional crossover existe& and where a turn
lane or taper Was.not initially reguired. Group'Q includes loca-
tions where short median left=turn 1gnes existed which were éxteﬁdEd

through the interséction.

Pfojeéts within Group 1 experienced moderate traffic demands on
both intersecting streets at the time that directional crossovers
were initially constructed. Since this initial construction, tréf@
fic demands increased to a point where through traffic and left
turns desitined for the crossover were competing for the median
lane. Consequently, median left-turn lanes were constructed be-

vond the intersecting street,

Group 2 projects initially'iﬁcluded median left-turn lanes between
the intersecting cross street and the directional crossover. How-
ever, due to a greatly increased crossover traffic_demand, these
turn lanes were exténded back through the intersection, In sev-
eral instances, right=turn lanes were also constructed as ﬁart of
these projects. On divided highways wﬁere directional crossovers
exist, extended median left-turn lanes are not counstructed unless
the median width is a minimum of 60 feet. The eight projects in
these categories cost $231,000. No accident reduction benefits

were realized after construction of these projects.,



Skidproofing Program - The First Five Years

The ﬁichigan Dapartﬁent 0of 8tate Highways and Transporvtation
has long recognized wet éurface.accident problems. The

early 1960'e saw the initiation of a pfogrém designed

to improve slippgrymwhenwwet‘conditions on a.districtw
by=district basis.ﬁhroughout the state. This program was
accelerated during the 1965-66 fiscal year following passage of
the 1965 Safety Act. A total of seventy-three locations were

let during that year's program under seven statewide contracts.

The 1966-67 fiscal year included.twenty—two locations corrected
under thirteen statewide contracts. 'During the 1967-68 fiscal
year, an additional nine locations were improved under seven

statewide contracts.

Each fiscal program was evaluated on the basis of a one year
before-and-after accident comparison. Before-and-after wet
sliding frictlion (W.S5.F.) values were determined for most

locations as equipment schedules permitted.

The three evaluations revealed a 15.7% reduction in total
accidents and a 147 reduction in casualties (injuries and
fatalities). The most significant reduction (47.2%) was noted

in wet surface accidents.

The Department uses the results of ;hese-studies to aia in -
forecasting accident trends and Benefits of later fiscal vear
programse. The results of these evaluations are summarized on
the following page. The entire five-year skidprbofing program has

been evaluated. The benefit is shown in Table 1, page 2-11.



SUMMARY COF SKIDPROGFING'PROGRAM

o

The average annual benefit derived for the 5-year period is $396,000 or 15.5%.

Initial construction costs will be recovered in 6.5 years.

# From Evaluation Reports TSD=585=-126-70; 129-70; 146-70

" 4+ Includes one additional location not contained in report

" ACCIDENTS
NO.
YEAR LOC., EEFORE {1-YEAR} AFTER {(1~YEAF GCOET
TOTAL F{K) TI{D) PD WET WETZ TOTAL F{X} I(1) D WET WETZ
65-66% 73 2191 106{10Y B880G(1547) 1301 935 43 1817 13(l3)'720(131&) 1084 423 23 1,006,353
66-67% 24 ga7z 2(2) 334(537) 471 289 36 726 &(5) 282(&9&) &40 217 30 806,484
67-68%+ 10 306 141y 100(170) 295 136 & 250 1¢1y  79(133) 17¢ 76 30 321.138
68-69 12 493  1(1l) 181(291) 311 117 24 482 1(1) 175(288) 306 112 23 253,303
69-70 S 396 1(1)  89(140) 306 117 30 414 0(0) © 89(122) 325 82 20 162,984
TATAL 124 4193 15(15)71584(2685) 3594 1594 38 3689 19(20) 1345(Z351) 2325 910 25 2,550,262
Benefits 1965-66 Program 645,000% for 1 year after period
1966-67 Program 106,700% for 1 year after period
- 1967~68 Program 144,500% for 1 year after period
1 1968-69 Program Data Not Significant for 1 year after periocd
N 1969-7C Program Data Not Significant for 1 year after period.



EVALUATION OF SAFETY ACTIVITIES

buring the course of the Safeﬁy (Ms) Program, in depth evaluations
have been initiated on individual projects or groups of similar
typ. projects to determine thelr effect on accident experience.
These studies have not beén limlted to construction projects
funded by the Safety (Ms) Program. Fagtors affecting the choice

of locations for study 1ncluded:

1. Number of improvements'made or new developments. A
number of changes or unusual growth at an improved 1ocafion can
introduce variables that negate the ability to definé reasoné
for Changés in accident experience.--Many locations that are
the subject of improveﬁents experience so many changes in variables
guch as signal ins‘tallatiqnB traffic growth due to new industry,
shopping centers or attraction to the new facility that a study
to determine the effect of an improvement will not yield

meaningful results.

Total before-and-after accidents must be of sufficient number
so that an increase or reduction can be ascribed to the improvement.
Many locations experience random year~to~year fluctuations of

accidents which can render the results of a study nof‘significant.

Evaluations performed by the Michigan Department of State Highways
and Transportatdon gilve resﬁlts of safety activities, eithé;
operational measures ér-reconstructidn. These rveports form the
basis for judging the merits of varying corrective measures

that could be undertaken at locations currently being considered
for project programming. The_foliowing is a 1list of evaluation

reports that have been completed.
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PUBLISHED RE?ORTS

1. M-43, U8-27, and US5~131. Evaluation of four safety projects
;j. in Ingham and Kent Counties - 1972. |
| Sulject: Widening 6.6 miles of 4-lane roadway to 5 1anes.
Report T8D~G-207~72 |
2. M-11 (28¢h Street) - 1969°
Subject: Adding a left-turan phase to traffic_sigﬁals.
Report TSD~885-125-69
3. M-153 (Ford Road) in Garden Cilty, Wayne County - 1968,
Subject: Removal of cﬁrb parking and changing 4-lane roadway
to 5—1ane_operétionn
Refgr to by location.’
4. BL-96 (Cedar) @ Jolly Road, Ingham County - 1968,
Subject: - Widening of BL-96 from four to five lanes to
ﬁrovide a center lane for left turns. Refer to

by location.

5. All Red Traffie Lights - 1972,
Subject: Addition of an all red clearance interval to the
traffic signal timing sequence,
Report TSD-G-208-72.
6. Score - 1972.
Subject: Systematiec Correctien of Roadsi&e-Environment;
(Michigan Yellow quk)
Report TSD-88-142-70.
7. 1-94 at M-239 (La ?orte Road) Berrien County - 1968.
Subject: Several'traffic devices were changed at the
westbound I-94 where the freeway ends. Refer

te by location.



10.

i1.

12.

13,

14,

15.

An Evaluation of the Installation of Overslzed Lenses and
Low Levél Type Signals - 1973.
Subject: Adding Oversized and Low Level Signals to Fourteen
Locations.
Réport‘TSD~229-73n
I~-75 Meddan G,ﬁ,, Monroe Codbunty - 1969,
Subjecﬁ: Evaluation of Three Installations of "Blocked-out"
Median Guardrail with Glare Screen.
Repért TSD-88-123-69.
1965“1966 and 1966-1967 Tree Removal Prograﬁ_n 1971.
Subject: Tree Removals.
Report T8D=58~149-70.
1965+1966 Skidproofing - 1970.
Subject: Skidﬁroofing Overlays.
Report TSDwSS#126dTOE
1866>-1967 Skidproofing = 1970.
Subject: Skidproofing Overlays.
| Report TSD=§8§-129-70.
1967-1968 Skidproofing - 1970.
Subject: Skidproofing Overlays.
Report T8D=-58~146-70.
M-17 (Ecorse ﬁoad) at Pelham Road, City of Allen ?ark,
Wayne County - 1969. |
Subject: Widening on M=17 from four to five lanes te provide
a center lane for left turns. Refer to by location.
Us-12 in the City of Wayne, Wayne County - 1969.
Subject: Evaluatioﬁ of ovgrhead fraffic lane—use~contrql_

signs. Report TSD-S8-112-69.
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16. US-23 at Beaver Road and Kawkawlin Road, Bay City - 1968.
Subject: Widening US-23 (rural highway) to provide left-
turn lanes. Refer to'by location.

17. M=53 (Freeﬁay Ending) @ Van Dyke (Earle Memortal Highway) - 1970.

Subject: Evaluation of Electrical and Reflective Devices

for Signal Control and Advince Warning.
Report T8D-85-13%-=70.
18. ©US~10 at Opdyke Road, Oakland County - 1969.

Subject: Replacement of a median bidirectional crossover

with a péir of directional ¢rossovers.
Report T8D-S5-116-69.
i9. M-46 @ M~37 - 1970.
Subject: Evaluation of changing the assignmént-of vehicle
rigﬁtfofmway at a rural trunkline intersection.
Réport T8D-55-128~-70.
20, M-85 (Fort Street) @ bak and Phelps - 1971.
Subject: Reconstruction of median crosso%ers and remeoval
of median pavrking.
Réport TSD-58-152~71.
21, Interchange of I-75 and M-85 (Fort Street) =- 19?1.
Subject: Installation of dual roadside "symbol" signs and
illuminatiop of existing overhead signs.
Report T8D-88-113-69. _
22. US~127 at Holmes Road, Ingham County - 1967.
Subject: Skidproofing Ovaflay. |
Refer to by location.
23. Supplement to Tree Removal - 1974,
Subject: Tree Removals,

Supplement to Report TS8D=8S-149-70.
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24. US-27 and US-127 Curves, Jackson County - 1973 .
Subject: Curve Superélevatibn and Drainage Correction to
Prevent Hydroplaning.
Repért TSD-224-73.
Copies of the individuasl studies can be écquired by submitting
a written request to the MichiggniDepartment of State Highways

and Transportation's Traffic and Safety Division.



SECTION 2
PART IIL

FUTURE MICHIGAN SAFETY (Ms) PROGRAMS



The Michigan Safety (Ms).?rog%am now operateé within the Safety
Programs Unit of the Department’'s Traffic and Safety Division.
As a result of a receﬁt Divisionlreorganization, the (Ms) Safety
Prog.am and all Federally fun&ed safety programs are now bheing
administered under the direct supervision of one éngineer
supervisor. It is anticipated that the closer coordination of
all of the safety programs will increase the efficiency of the
various programs, eliminate duplication of effort and encourage
integration of surveillance procedures, problem identification

and project selection.

in future programs, ﬁe inténd to revise and expand our sdrveillahce
of high accident locations. We are now initiating modifications
to the Department's accident program which will allow the
identification of accident pattern concentrations in addition
to existing programs which genervate lists of locations experiencing
numbers of accildents exceeding predéfined threshold levels.
We have requested révisions to existing computer programs which
will allow the generation of lists of locations experiencing
conceﬁtrations of the following accideﬁt types:

(1) angles

(2) rear-ends

(3) left—turn (spot)

(4) left—tﬁrn (area)

(5) sideswipe

(6) night

{(7) wet



We have also requested that ﬁhe gearch segmentﬁlength be véried.
(The preseﬁt high accident locating program utilizes a floating 0.2
mile segment length.) We believe that various patterns'arel
arsoclated with varying segment lengths. For example “angle"
aécidents usually refiect a "spot" problem. As a result we have
requested that this patitern be searched on 2 Oul.mile segment basis.
VSince sideswipe accidents.may reflect an area "weave' problem, we
‘have requested that thils parameter be searched in 0.5 mile

increments,

A listing of locations experieﬁcing large numbers of "wet"
accldents 1is utilized now in the preparation of our skidproofing_
program. We‘are;requesting that this program be modified to
"screen" out those segments which fall below a.ﬁinimum wetjtotai
retlo. A similar list has been requested in ouy analysié'of ﬁight
collisions.

In addition ﬁe are attempting to deévelop a severity iﬁdek to
identify locations experiencing lower numbers of accidents, but

with high proportions of gasualties.

We anticipate that our future genevation of "high accident"
lists and candidate projects will be based on an assimilation of
all of the above data rather than the present system of number/rate

only.

Another problem with the existing identification of high
accldent locations ié‘definition of the miminum threshold accident
levels. The minimum threshold is now based loosely on the

urbanization of the area. We are now seeking to develop the
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capability to statistdically énalyze'total acéidenté and
specific accident types in moréldiscrete areas. Ultimately,
our definition of a "high accident' segment would be based
on ~"me relevant average. A priority system for review and
attention could then be pfedicateé on any particular

segment'"s deviation from this average.

The matter of preject priorities is also being considered.

We hope to review the benefits of past projects in depth to
determine, as accuratély as possible, the anticipated benefits
of future projects of any particular type. Using benefit/cost
analﬁsea, we will then be better able to evéluate which types
of projects are most cbst effective and ﬁhich specific projects
of one'particular{type are competitive when coﬁpared to

historical averages.

It 1s our goal to further emphasize only those projects

with the greatest potential for accident.reduction_and the
highest benefi;/cost ratlio. We believe tﬁat pasf progrhms;
have been developed with this philosophy ahd that, in
conjunction with the préposed modifications, future programs

will be more so.
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Section 3
OTHER SAFETY-RELATED PROJECTS - FISCAL YEAR 1974-75

INTRODUCTION

There are a number of safetymrelated projects in the State's
.various Construction and Maihtenance Programs which are not
categorized under a spegific safety program, in addition to
the State's Safety (Ms) Program, the Interstate Safety (Is)
Program, tﬁe TOPICS P:ogrgmg Federal Aid Urban and Secpndary
funds, and severml state funded programs (M, Mbh, ¥br, Msh)
which dnvolve improvements at known accident locations . and a
few others with alhigh accident potential. Projects which fall
into this categofy are:

1. Interstate (Is) Safety

2. TOPILICS

3. Uzrban funds

4, Secendafy funde

5. State or local funds only

Exémples of.the types of gafety~related projects include railroad~-
highway signal and crossing improvements; median barrier construc—
tion; relocation or providing breakaway supports for lighting;
intersection and short section widening for turn lanes; roadside
control; resurfacing for skidproofing (Ms, Mb and Mbr projects);
guardrall lengthening; removal, upgrading, and endlcushibns;
culvert extensions; tree removal; grading and flattening slopes;
placement of a three-foot bituminous edge strip along narrow roads;
minﬁr construction - conducted by State and contract work ferces;

and skid testing.



Interstate Safety (Is)

Projects accomplished under the Interstate Safety (Is) Program may

" be large or sﬁall inlscope ané tﬁe construction is contractedv
through the competitive bid process. Some safety projects are
authorized after approval of a justification based upon‘ﬁhe re-
duction of accidents and recommended corrective meaéﬁres.. The
"Yellow Book"™ (improvement of the rdaééide.environmeht, removal

of fixed bbjects, etc.) portion included within Interstate Safetyl
(Is) projects differs in that these projects aré-aimed at'lesséning.
the hazards of the'roadside environment, sign upgrading, and impact
attenuators. Further details regarding thé'"Yelloerook" program

are on pages 3=12 and 3-13.

Im flscal year 1974~75, Miéhigan awarded 23 Intersﬁate ngety (Is)
projeéts at a total coét of §14,512,880, 0f the 23 projects,VS
involvedlthe construction of a concrete median barrier, 5 projects
‘involved lighting-~-4 of which relocated lighting from the roadside
to ihe top of a median concrete barrier, and one.projeét was for
1ongitudinél grooving.to‘lessen fhe incidence of susﬁected hydro—.
planing accidents on curves.

A. TOPICS PROGRAM

The Federal Aid TOPICS Program included eight projects designed to
increase safety, Thesé proiects involve the last ones fundgd by
this program. “Though ﬁhe original funding ended in fiscal 1973,
the projects.weré éuthorized and lettings were exténded into

fiscal 1975. Four of these projects invoived.skidproofing over-
lays to improve skid coefficients, one involved the feconstfuction
of an intersection to eiimiﬁate a dog-1leg, one added left-turn

lanes on the approéches to an intersection, one involved. the instalm

lation of computér“controlled traffie control signal system in the
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City of Grand Rapids, and the iargest ($2;780,990‘t6t51) participated
in the upgrading of the Lodge Freeway (US-10) in Detrdit, with a
concrete median barrier replacing a raised island with guardrail,
providing impact attenuators and installation of units of a free-

way surveillance system. In fiscal year 1974 the Lansing Metropoiitan
Area Computer Traffic Signal Control System was let to contract on
April 24, 1974, under TOPICS funding. The project is progressing
towards a final sysiem acceptance by December 1, 1975. ' The central
control facilitylhas been completed with computer map display, and
all peripheral equipment now in place. The force account field
installation portion of the contract consisting of 165 inductive

" loop detectors and controller interface units is approximately

70%Z complete.

During the month of September 1975, the various project subsystems
-consistihg of 197 signalized intersections will be brought "on-line"
to the computer. Initially, existing signal timing will be im-
plemented to thoroughly exercise and "debug" the contractor's computer
software. When this task is complete, implementationrof new optimized
signal—-timing plans will provide the operational framework for six‘
weeks of rigorous éystem testing and fine tuning prioxr to project

acceptance,

The cost of the TOPICS projects let to contraét in fiscal year

1975 totaled $3,968.730.

Federal Aid Urban Programs
There were a total of 13 safety-related projects let to contract in
fiscal 1975 funded with Federal Aid Urban Funds. These were TOPICS

type or former TOPICS projects funded with Urban Funds,
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Two of the projects invelved reconstruction on fhe Lodge Freeway
(Us~10) in Detroit in which a concrete median barrier will replace
the existing raised island with guardrall, lighting relocated from
the foadside to the barrier, impact attenuators at several locations,
gen ral "Yellow Book" work and instailationnof units of a freeway
surveillance system, one of these projects had participation by

TOPICS funds.

During the yvear there were 11 projects let to contract on roads under
local jurisdiction for $2,869,740 and 2 on State highways for
$4,651,080. The total funds expended in this program in fiscal 1975

was 57,520,820,

Federal Aid Secondary Program

There were 13 safety-related projects let to contract funded with
Federal Aid Secondard Funds. Eight involved narrow bridges at a
cogt of'$29132,120 and five involved highway—raiiroad crossings at

a cost of $185,780. All involved highways under local jurisdiction.

The total funds expended on 13 projects in this program during

fiscal 1975 was $2,317,900.

Local Funded Projects

These projects involved former TOPICS projects or ones of a similar
type, funded entirely under local jurisdictions. There were 79
individual projects, 55 of which involved traffic signal work and

24 involved minor constructlon work..

The cost of the locally funded safety-related projects let to con-
tract or performed by work forces during fiscal 1975 totaled
$1,620,500. The 55 signal-related projects totaled $268,500 and
the 24 minor construction projects totaled $1,352,0009.
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Michigan Funded ?rojects

In addition to the Safety (Ms} Program, which is reported in
Section 2 of this report, therve afe several other programs wifhin
which safety—relatéd work 1is performed on State highways. These
include:

Mb Bituminous Resurfacing - This program is primarily aimed

at the maintenance of highways; however, during fiscal 1975,
there were 10 projects involving the resurfacing of highways
that exhibited low coefficieﬁts of wet friction, a high ﬁer—
centage of wet accidents, or both. The cost of these pro-

jects totaled $715,620.

Mbr Bituminous Reconstrucition - This program is also primafily
aimed at the maintenance of highwéys and their general up-
grading; howelver5 during fiscal 1975 there was one project
that continued the four- to five-lane widening of an édjacent
Safety (Ms) project at a cost of $638,880, due to the limita-

tions o0of the Ms funds.

M Miscellaneous Construction = During fiscal 1975 there were

six safety-related projects costing $2,065,580, Four were

for highway-railroad crossing signals or improvement at a

cost of $26,660. One project was for sign upgrading on an
Interstate route at $201,880 and one project, formerly TOPICS,
widened an existing two lanes to five lanes ét a cos£ of

$1,837,040.



Mnm Nonmotorized Vehicle Facility —‘This‘program_ihvolves
construction, uéually adjacenﬁ to highways, for pedestrians
and bicyvcles. However, during fiscal 1975, one project
involved providing a paved shoulder in the vicinity of the
National Music Camp at Intérlochen9 which has been the
gsubject of concern for several years about é conflict be-
‘tween vehicles and pedestrians on the highway. The project

cost was 547,210,

Mah Shoulder Edge_Treatment - This program-provides a three-
foot bituminous edge strip along the right-hand edge of State
highways; It is-#imed at preventing the formation of an edge
drop between the pévement:and adjacent shoulder matérial, An
edge line is prdvided along the edge of the regular pavement
to prevent regular usége of the added width. During fiscal
1975 there were eight projects involving 67.2 miles at a cost

of $449,320.

Mcp Minor Construction - This program involves the implemen-

tation of projects by maintenance forces. This is "Yellow Book"
work performed_on State highways, mostly nonfreeways. The

type of safety-related work includes: grading for elimination
of guardraill; providing clear vision or elimiﬁating a snow-
drift problem; upgrading obsolete type guardrail, extending

to current standards and placing end cushions; culverts -
extending, placiﬁg flared ends and removing headwalls; mis-

cellaneous - tree removals.

During fiscal 1975 there was a total of $954,200 expended

in this program.



Skidproofing Projects
The ﬁ“ojects contained within this category are reported within

several 6ther programs in this report, as follows:

No. of Projects

or Locations Cost
Interstate Safety (Is) 2 78,550
Ms Funds 3 166,200
Mb Funds 10 715,620
TOPICS Funds . 5 320,660
Secition 209 Funds 4 186,220
24  Total 1,467,250

In Michigan the Skidproofing Program is administered by the
Traffiec and Safety Division of the Department of State Higbways
and Transportation in conjunction with the Testing and Research

Divisdion.

The Traffic and Safety Division has evolved a rigorous screening
process far location identification. Computer priniouts of state
highway segments experilencing high numbers of accidents are
reviewed aﬁd, in addition, referrals from other Department personnel

and the publie receive follow-up action.

Where 2 high percentage of wet accidents could be caused by low
coefflclents of.friction, skid testing is ordered. This test is

conducted by the Testing and Research Division.



When low ccoefficilents are confirmed by such tests, an evaluation
is made and a skidproofing treatment is determined, and the
locat.on is programmed'for implementatioﬁ by the Safety {(Ms)

Program, or by other. Department programs.

In figeal 1975, several projects originally progxaﬁmed for
correction by the_Séfety (Ms) Program were subséquently let to
contract under the TOPICS and Federal Aid Section 209 High
Hazard Programé. Several other locations were noted to be
scheduied in the'Mb Resurfacing Program, so that programming
in the Safety (Ms) Program was not attempted to eliﬁiﬁate

duplication of effort due to fund limitations of the Ms Program.

An evaluation of skidproofing projects undertaken in pfevious

years indicates a very favorable cost benéfit for this type of

safety project. A study of 73 locations indicated the following:
Annual benefit from accldent reduction $645,000 per year.
Cost of Projects $1,006,350.

Percent Wet Accident

Skid Number ' Reduction Expected
.20 & below : 70%
.20 to .25 65%
25 to .30 55%
.30 to .35 ) 25%



Skid Testing

The equipment and record keeping necessitated by skid testing is
administered by the Testing and Research Division of the Department

of tate Highways and Tranéportation.

The skid resistance measurements of pavements in several categories
are tested annually. This list is arranged in order of priority.

i, ﬁigh,accident areas

2, Special requests

3. Experimental surfaces

4. New surfaces

5. Surfaces after five year's service

6. Surfaces after ten year's service

7. 8Specilal requests by local jurisdictions

Annual reports, summarizing skid test résults have been published
since 1961, Tests of high_accident areas and special requests are
reporﬁed'immediate1§ as results are procegssed. In addition, when
a roadway appears slippery to the testing crew in their travels,

tests are made, and low values, if measured, are immediately reported.

This year, in an effort to serve local jurisdictions with their

lack of equipment and trained personnel, the Department has begun

the testing of local roads and streets by réquést. In fiscal 1975,
tests were éonducted at 31 1oca£ions (29 intersecfions were included),

serving 6 clities and 5 counties,

As this service gaine experience, some indication will be apparent
of the magnitude of the needs off the Highway System. Futﬁre

decisions involving supplemental equipment or consultant services
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depends on the number of requests and the ability of the Department

to handle the testing.

The beginning requests, thus far have been within the ability of

the existing organization.



"Yellow Book" Program

The Michigan wepartment'of State Highwaye and Traneportation is
‘currentiy engaged in a program of implementing safety improvements
to reduce hazards in the roadside environment. Some ﬁork is being
doe : and has been done by Maintenance forces; but an increasing
numfer of "Yellﬁw.Book" projects are being contracted through the
State's regular construction bid letting process.r During fiscal
year 1974-75, 5 Interstate Safety (Is) projects specifically wére
for roadside obstacle corrections. This type of work was also

included ag part of 5 other projects.

On the non-Interstate Freeway System, there were 4 projects let to
coptract uitilizing Section 210 Federal Safety Funding. These projécts

included 97.6 miles of freeway.

The number of projects let and their cost are included in the
Interstate Safety (is) and Section 210 of the Federal Aid

Categorical Safety Programs.

Due to a concern over the hazard that exposed guardrail endings
pose to impacting vehicles and the possibility of penetration into
passengey compartments, the Department has begun a program to offset

and blunt all guardrail endings on all state highﬁays not on the

Interstate System.

A survey of unprotected guardrail endings was begun in the winter
of 1974-75 and 1is continuing. Of the State's 83_counties, 33 have

been surveved to date.

It is planned to perform the reguired work by State and local

contract forces., During fiscal year 1975 work authorizations

W
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totaling $146,655 were issued. Funds totaling $l,856,000 have becn

allocated for fiscal year 1976.

Interstate Freeways - '"Yellow Book" Status

The following is the overall status of items of work concerning the
safety of roadside obstacles on the 1;062 miles of Interstéte routes
open to traffic. Twelve percent (143 miles) of Ehe system is buiif
to sufficiently high standards such that "Yellow Book' work is not

considered necessary.

Of tﬁe remaining mileage (919 miles):

1. Tweﬁty percent (181 miles) has been recently recon-
structed or is presently under éontract and will be
considered up to standards when completed. |

2. Thirteen percent (120 miles) has had "Yellow Book"
work partially completed or underway with furthexr
contract letitings necessary to be considered up to
standards. The majority of this work is being done by
State or contract forces. The remaining work is
either under design (70 miles) or awailting recommenda-
tions to begin design (50 miles).

3. Forty-seven percent (430 miles) is programmed and is
presently being designed.

4, Twenty percent (188 miles) is.awaiting recommendations
50 that projects may be programmed and designed. Fifty
miles of this total has work partially completed

{(item 2 above).
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Impact Attenuators

During fiscal 1975 the Michigan Department of State Highways and
Transpo:tation's Tfaffic and Safety Divisi&n recommended the addi-~
tic of 39 impact éttenuators to Interstate Safety (Is) or Michigan
freeway projects that were elthex let to formal contract or com-
pleted by force account. Hi-Dro Cell attenuators were installed

at 32 locations with the remaining 7 locations receiving Fitch

Barrel attenuatofs.

Additionally, 11 Hi~Dro Cells and } Fitch Barrel attenuators were
installed as part of the Federally funded Section 210 Roadside

Obstacles Elimination Program.

The average cost fer Hi-Dro Cell installation is $28,000\while the
average cost per Fitch Barﬁel installétion-ié $5,000; Therefore,
a total of $1,264,000 (81,204,000 for Hi-Dro Cell installations
and $60,000 for Fitch Barrel instailations) was authorized during

fiscal 1975.

During the period of 1970 through 1973 impact attenuators were in-
stalled at 28 locations with 17 being Hi-Dro Cells and the remaining

11 being Fitch Barrels.

To determine locations where impact attenuators are recommended, an
initial request was made to all District Traffic and Safety Engineers
to submit a list of iocations where it appeared that impact attenuators
could be utilized. Priorities were then assigned based on accident
histories and accident potential. Since the initlial survey, there

1s a standing request that further locations be submitted as observed

to pick up omissions and new locations to keep the list cuxrent.

3-14



Priorities are then assigned with the highest assigned on the basis

of accident history followed by consideration of fixed objects

located in target position and in areas containing points of

decision.

Design standards of impact attenuator installations closely folilow

those of the manufacturer to determine the numbers of cells, the

dimensions and details
does not exceed 6 to 8
specified design speed

standards also provide

required to meet a deceleration rate which
times the force of gravity based on a
according to the class of highway. The

for the elimination of barrier—-type curbs

in the path of a flat approach angle.




Traffig-Engineering Services for Cities and Counties (402 funds)

The Traffic Engineering Services Program involves a traffic

accident analysis of high accident locations on city or county

gt

(ks ]
by

of

sts and an inventory and analysis of traffic control devices
local agencies roads. This program is funded by Federal funds
a grant from the Office of Highway BSafety Planning; Department

State Police., The objectives of this program are:

To improve highway safety on all Michigan streets and roads

by accurately determining high accident locations on county
and city streets and roads and making subsequent reccmmenda;
tions to improve conditions at these locafions.

To determine to what degree traffic contrel devices on city .
and county roads meet the national standards for uniformity
and adequacy, and to assist cities and counties in estimgting
what must be done to upgrade these traffic cﬁntrol devices

in order to meet the national standards, and to help 100315
prepare theii inventories so that they are eligible to receive

230 funds for purchaging signs.

To providé a program of traffic engineering expertise for
all political subdivisions. This would be accomplished by
providing the political entitlies with consulting services.
To stimulate interest and awareness on the part of local
governmental agencles to the extent they will upgrade their

traffic control devices.

This project has been dngoing since July 1, 1972. During this

period, extensive work has been done in determining high accident



locations iﬁ cities an& counfies, analyzing the probiems and pro-
viding traffic engineering recommendations designed to alleviaﬁe
these problems. Concurrently, work has been ongoing to inventory
the road network of cities and counties to determine 1if the traffic
control devices on the local road system meet the standards as

gset forth in the Manual of Uniform Traffic Control Devices.

Previous Work activities have resulted iﬁ-thé completion of traffic
control devices iﬁventorigs for 43 counties and 11 cities or villages.
In terms of mileage this means that 13,243 miles of the 25,552 miles
of county primary roads throughout the state have been inventoried.

We have éléo cﬁﬁpleted traffic engineering analysis of high accident
locations for 12 cities and 19 counties. More than 526 locations

were thoroughlylfield checked and the accident experience analyzed
during the process of completing reports for these cities and

counties.

To achieve vnifoirmity in the upgrading of traffic control devices,
Department personnel are conducting a program to train personnel

in local jurisdictions to conduct field inventories on their re-
spective hiéhway system. Imitially the instruction wlll be on an
individual basis, that is, eountyHbyﬂcounty; or city-by"city. These
training sessions are two days in length and will take place at

fhe local’s home office., The first stage of the training is a one
day course in familiarizing agency personnel with the Michigan
Manual of Uniform Traffic Centrol Devices and a briefing on the
prdper materials and procedures to be used in inventoryingltraffic

"control devices,



The second stage of the training involves an actual inﬁentorying
of 10 to 20 miles of local roads by agency personnel under the
gsupervision of Department of State Highways and Tramsportation

personnel,

As requests for assistance increase the Department plans to use
instructional seminarsg as the primary method of training local
personnel 1n the technicallties of conducting inventories of

traffic controel devices. In these instructional seminars it is

planned to utilize photolog film projectors as a teaching aid.

In addition, Department personnel act as consultants in providing

technical assistance to the local governmental agencies and re-

view completed -inventories by spot checks.

The local governmental personnel receiving the aforementidned
training are also apprised of the types of funding available for

implementing necessatry re-signing revealed by their inventories.

The Department plang to contlnue the jdentification of high ac-
cident locations. 1In addition, program personnel plan to iden-
tify and analyze hazardous locations by entire routes within a

county or city. We believe that this system approach to accident

analysis will enable a better identification of areas of accident
potential which has not always beéen done. It will enable us to
identify roadside hazards and road alignment problems, and more
importantly, it will enable us to betiter mesh our program with .
the available‘Féderal.programs, especially the five categorical

sections of the Highway Safety Act of 1973.



The Offiée of Highway Safety Piauning administers.fhe 402 Prdgfam
in Michigan. This office places gmphasis on program areas having
the greatest potential for impacting the traffic crash program.
Tie Tederal funds are divided into two areas - standards admin-
istered by the National Highway Traffic Safety Assbciation (NHTSA)
and those administered by FHWA. The ngeral funds available

for obligation in most recent years are:

FHWA (3+ Standards) NHTSA (14+ Standards)

1974-75 $687,000 $3,345,000

1975-76 $979,000 $3,314,000

In the traffic engineering standard area, programs receiving
the most emphasis include the Michigan Accident Location Index

{MALT).

Currently this system is operational in one county and plans

are that it will be operationai in all 83 counties within the
next five yea?s, This automated system will permit the identi-
fication of problem locations and analysisrof fac£ofs contribut-

ing to c¢rash occurrence at these sites.

Oﬁher areas of emphasis within the 3+ standards are traffic
control device inventories, both manual and computerized; traffic
englneering seminars and studies of high éccident locations

which can be corrected with funds available through the Highway

Safety Act of 1973.



Michigan Actident'Location Index (MALT)

The Michigan Departments of State Police and State Highways and
Transporxtation have jointly completed a proposal for implementa-
tion of a computerized accident location reference system for all
highways in the state. This system, commonly referred to as MALI
(Michigan Accident Location Index), is currently scheduled for

implementation on all public roads within the state over a six-year

periocd at an estimated cost of $3,530,600 Both departments‘are

a

currently funded to implement this project through separate Féde¥él
safety grants administered by the Office of Highway Safety ?lanningn
The estimated cost to operate the statewilde systeﬁ on a continuing‘

basis, following the siwx~year implementation period; is $460,000.

per year.

The current goal is to have MALI operational on all state highwavys
by January 1, 1976 and on all roads and streets in six additional

counties by July 1, 1976,

The purpose of this system is to identify hazardous locations on all
:i highways and streets, forming the basis for findiﬁg and establishing
| priorities for safety improvement projects; selective enforcement
areas, and other operatiocnal practices that will impact on the state's

accident experience.



Photologging

Photologging is a project of the.Michigan Department of State High-
ways and Transportation funded jointly with the Office of Higﬁway
Safet, Planning. It provides engineers with a collection of visual
information of the roadway for the entire state highway system and
is planned to be updated continuously on a two-year cycle. The pro-
gram 1s unique in that the information is presented pictorially to
the engineer as he would observe it froﬁ a driver's vantége point

during a field investigation.

The pﬁotoiég consists of reels of individual 35mm color photographs
projected to rear'of forward screens taken every one—huﬁdredth of a
mile (52.8 feet) in each direction of t:avei.for,the 9,250fmile
trunkline system. Edch photograph has a digital legend idéntifying.
the route or section of highway {(control section number), the direc-
tion of travel (+ or ~) and the mileage location to one-hundredth of
a mile, which corresponds with the present Department data file of
other vital roadway information. A calibrated grid may be placed
over each photograph to obtain measurements of location and distance

from the road centerline,

The completed project resulted im 354 reels of film averaging approx-

imately 39 reels of filﬁ in each éf the districts. There will be
approximately 26 miles of roadway on each reel of film to be filed
by.county and ;ouﬁe number for easy retrieval. ©Each district office
is being supplied with a filmed record of trunklines for theif res—
pective district and each has appropriate projection-equipment. The

‘Highways Building in Lansing is supplied with a complete record of
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all state highways for use by various divisions within the Department.
Photographing was completed in June, 1975. The work to refilm the
highway system has begun in our Saginaw District (1,338 trunkline

mi. :s8).

The photolog syséem gives a visual inventory of all roadway features
and appurtenances allowing for the investiga;ion of specific locations
or sections of roadwéﬁ to be done in the office; thereby obviating

the need for making field inspectioné in ﬁany instances. It thus
provides.an easy and inexpensive method of obtaining technical

and detailed inférmation\as well as serving as a permanent record

of the roadway at a given date. Some examples of photolog use are

an up-to~-date inventory of traffic control devices, geometric design

features, driveway detalls and pavement conditions.

The phogolog system has been used extensively by Department person-
nel for the study of high accident locations, operational problam
locations, traffic control devices, guardrail adequacy, roadside

obstacles and environmental conditions.





