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PROCEDURES FOR DETERMINING ROADWAY DEFICIENCIES

FOREWORD

The Michigan Good.Roads Federation, through its Highway Study Committee,
hes made a study of Michigan highway, road, end streeft needs. This study has now
been completed and a repeort of its findings has been prepared and printed for the
information of the people, the Governor, and the Leglslature of the Stats.

Y
The present book is a ccllection of the procedures prepared by the
engineering staff and consultants of the committes, and issued to the wvarious
highway agencies for their use in determining and reporting the needs of the
roadway systems under their Jurisdictions. This collection of documents was made
at the request of the Public Roads Administration for distribution to agencies
or organizations In other states where a similar study might be contemplated.

- The Michigan Good Roads Federation which initiated this study is made
up of groups and orpanizations interested in progressive highway development and
use. The Hiphway Study Committee which made the study is composed of representa-
tives of private highway user groups, commercial users, road builders, the County
Road Association of Michipan, the Michigan Municipal League and ths State Highway
Department.

The special staff for ths study was made up of perscanel from the Planning
and Traffie Division of the State Highway Department. The work of the staff was
supplemented by technicians from other cooperating agencies and organizations and
by speclalists and consultents from the Public Roads Administration and the
Automotive Safety Foundation.

The standards and methods set forth in these procedural manuals were for-
mulated by three sub-commititees conversant, respesctively, with conditions in the
state, county, and city and village highway Jurisdictions. The sub-committes deal- .
ing with the basss and procedures for determining state trunkline needs was
appointed by the State Highway Commissioner; that with county road needs, by the
County Roads Association of Michigan; and that with municipal streets, by the
Michigan Municipal League.

The Committee's enginsering staff and consultants collected and prepared
the basic background material for establishing standards by which the adequacy
of the various types of roadways could be measured. They suggested standards
for the several kinds of roads and strests. They alsc suggested procedures for
determining needs in relation to these standards.

The sets of proposed standards and procedurss for the state trunklines,
the county roads, and the municipal streets were each submitted to the appropriate
sub-committee for examinetion, revision, and approval. These sub-committess are
responsible for the procedural manuvals in their final form as here presented.

Reference to the accompanying organization chart of the Hipghway Study
Committes, will reveal that the ultimate formulation of the standards and pro-
cedures was done by highway and traffic engineers and highwey and civil adminis-
trators. Their preparation for the task was practical experience with conditions




in their several'highway fields. -Their objesct was to establish methods by
which other practical hiphway men could do a job essential to further highway
development.

The fact that these manuals producéd generally successful results, was
due in part to the msthods adopted to familiarize county and municipal highway
officials with their use. Local committees, acting under the initiative of the
County Roads Association, orgenized regional meetings of county officials at
which members of the study committee's staflf carefully explained the standards,
the procedures, and the msthods of operation. & like program was followed in the
case of municipal street officials. :

During the period when the field work based on these manuals was in
progress, the study staff maintained steady and coopsrative contmct with the local
agencies. Distriet and assistant distriet engineers of the States Highway Depart-
ment also gave much assistance, particularly to the smaller cities and villages.

It is hoped that this presentation of some of the basle working documents
used in the Michigan highway study, may prove of value and interest to those
responsible for highway administration and development in other states.
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BASES AND PROCEDURE FOR DETERMINING
STATE TRUWKLINE NEEDS

July 19047

INTRODUCTION

The Michigan Good Roads Federation has appointed the Highway Study Committee
to gather, analyze, and present facts about highweys, roads, and streets to
agsist in solving the highway transportation problem in Michigan.

A major part of this study is directed toward answer1ng the question "What
are the road needs?” ,

Commissioner Charles M. Zisgler has appointed the State Highway Deparitment
Engineering Committee to cooperate with the Hipghway Study Committee and to
determine what improvements are needed on the stete trunklines to eneble them
to serve traffic safely and efficiently. The Engineering Committee has de-
veloped the bases and procedure set forth in this menual. The procedure is
necessary to provide a sound, uniform, acceptable, and practical estimate of
presént trunkline needs. ' '

The district engineers are to exercise their judgment in the use of this
menual and are to supplement the accompanying data with facts based on their
own knowledge and experience.

Similer committess have been established to sbudy and determine the needs of
county roads and city streets on the basis of similar procedures. All needs
will be reviewed by the Highway Study Commlttee which has stated %o the
Governor and the Legislature:-

"When these needs, measured by recognized engineering standards,

are determined and related to each other, it will be possible for
the people of Michigan and their public officials to decide intelli-
gently to what extent they wish to meet the needs, and how gquickly.

Some preliminary meterial on road needs is available. But the
gathering of data on a uniform and complete basis, so they can
be analyzed and interpreted as a whole, is a major part of the
present study."
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_ QUTLINE OF PROCEDURE
(explained on pages 3 to 6)

Standards were established for geometric design of rural trunklines
requiring new construction.

Tolerable conditions permitted to exist on present rural trunklines
wore determined.

Trunklines were segregated by sections according to 31gn1flcant traffic
volumes and character.

Deficiencies of existing highways and structures, as related to the
tolerable conditions, were tentatively determined, shown on mAps and
listed ty routes and sections.

On the basis of the kind and number of existing deficiencies, a pre-
liminary list of required improvements to eliminete the deficiencies
was-ﬁrﬁpared and locations shown on a sgparate map. '

The dlstrlct engineers are to exemine the data and, on the basis of Judg-
ment and knowledge prepare a critical rev1eW'1ncluding:

a. additions or deletions of deficiencies, both in kind and location,
stating reasons. ' '

b. additions or deletions tc the schedule of proposed improvements,
both in kind and location, stating reasons.

The review is to be completed and returned to the Chief Engineer by
August 19, 1947, after which the final needs of all existing state
trunklines will be determined. ‘

Additional needs for new comstruction not otherwise included will be
determined by the Committees after con31der1ng recommendations of district
ergineers. These will include:.

a. bypasses

b. major relocations or additional highways

¢, connecting links to complete & section

Urban state trunkline needs will be determined by joint sction of

&. The State Highway Department Engineering Committes
b. The Municipal Engineering Committee

Cost estimates of the physical needs are to be prepared for

a. highways - = by the Road Division
b. strustures - - by the Bridge Division
¢. right of way - - by the Right of Way Division




EXPLANATICN OF PROCEDURE

Standards

The “GUOMETRIC DESIGN STANDARDS FCR NEW CONSTRUCTION OF RURAL STATE TRUNK-
LINES" ar stated in Table I, page 7, and explained on pages 8 and 9,

The STANDARDS are the bases for cost estimates of reguired new construction.
They show the kinds of highways required to serve the various traffic volumes
which can be expected during their life.

The STANDARDS are not msed directly in this study to gauge deficiencies.
However, the date on which the standards are based are used to judge the
"Tolerable Conditions" as described in the next paragraph.

Tolerable Conditions

The "TOLERABLE CONDITIONS PERMITTED TO EXIST ON RURAL STATE TRUNKLINES"
are stated in Table II, page 10O and explained on pages 11 and 12.

Table II stetes the minimum facilities and conditions which can be per-
mitted to remsin on the rural state trunklines within the wverious traffic
flow ranges.

The velues steted in Table II are the criteria by which the various trunk-
lines have been judged to determine the deficiencies shown on the accompany-
ing map. The distriect enpgineers are to use these criteria in the ltems
which have definite values, and elsewhers exercise thelr judgment.

Trunkline Sepregation

The average 24 hour total traffic flow estimated for 1948 was determined
for each section of all trunklines, as the first basis for measurement
of deficiencies.-

The average 24 hour heavy truck and trailer flow was determined to segre-
gate the heavy and medium commercial traffic as required by Tables I and
II.

Certain trunklines have characteristics of traffic distribution which re-
sult in frequent congestion at lower average 24 hour traffic volumes then
other trunkiines. These werse determined by examining values of traffic
flow in the 30%th high hour of the year as referred to the Explanations of
Tables I and II.

Deficiency Determination

A. Highways

Present deficiencies of rural trunklines are based on the present (1948)
traffic flow related %o the present physical conditions. When the latter
are deficient when measured by one or more of the criteris shown in

Table IT and its explenation, the trunkline 1s considered deficient in
that loecation.
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B.

The locations of deficient sections of highways and the kinds of defic-
iencies are displayed on the map entitled "Rural State Trunkline Needs -
Existing Deficiencies" and are listed in the accompanying tabulation en-
titled "State Trunklines - Rural, Deficiencies and Needs". This tabula-
tion (see sample following page 12) shows the existing traffic and
physical conditions, and the nature of the deficiency based on available
records.

Structures

Deficiencies of exlisting structures are to be determined in a menner
similar to that for highways. Since the tolerable conditions for
structures are the same for all trunklines, as stated in Table 1T,
the Bridge Division will furnish e preliminary list of &ll deficient
structures to district bridge engineers for review.

Determination of Needs

A,

Highways

The tabulation referred to in paragraph 4-A includes, for each loca-
tion, & statement of "Needed Improvements™. The type of improvement
sugpested 1s based on , :

1. %the nature and extent of the deficiencies

2. the "Geometric Design Standards™ shown in Table I
both as related to traffic volume and traffic charascteristics.
The méip entitled "Rural State Trunkline Needs -~ Proposed Improvements®™
displays the proposed improvements graphiecally.

Structures
The tabulation of deficient structures will include the needed improve-

ment at each location. The improvement is based on the "Geometric
Design Standards" shown in Table I.

Distriet Engineers' Review

Since records are not completely up to date, examination by district engi-
neers is necessary to add, delete or confirm specific locations and nature
of deficiencies. The distriet engineers are to record their comments as
follows -

A. Highways

1. When the district engineer agrees with the listing of existing
conditions and the nature of the deficiencies, "OKY is to Ha
written in red pencil in the colum labeled "Length", at each
mileage [igure so approved.

2. When existing conditions are other than stated in the tabula-
tion, or deficiencies should be deleted or added, the district
engineer is to prepare a separate comment for each location.
The route, item number, location and mileage is to be included
for identification of each comment. Reasons for changes to be
given.




If the work is under coustruction or to be awarded in 1947 for
some of the listed locations, this fact should be included in
the comments, topgether with a statement as to whether the listed
deficiencies will be eliminated thereby.

'

3. When the district engineer agrees to the type of proposed im-
provement, he is to write "0K" in red pencil immediately above
the type of proposed improvement for each route and location.

4. When he does not agres, comments are to be prepared in & mamner
similar to that described in paragraph 6. A. 2.

B. Structures
1. The district bridge engineers are to add, delete or approve
according to instructions included with the list of deficlent
bridges and proposed improvements.
2. 1If work is under construction or to be awarded in 1547 for
some of the listed locations, this fact should be noted so

that the list may be corrected.

Return Review

The district engineers’ review for both highways and structures is to be
completed and returned to Chief Engineer, H. C. Coons, by August 19, 1947.
Return: :

. the "Existing Deficiency™ map

. the "Proposed Improvement" map

. the tabulation sheets for highways and the list for structures
. your comments, with reasons for changes

4 2 o b

The Committees will review your comments before making finael determination
of needs.

The Bridge Division will review the proposed highway improvements to include
bridges which would be 1nadequate i1f the highway were lmproved to the
"Geometric Design Standards"

iAdditional Naeads

The maps and tabulations previously referred to will show only the needs
on present state trunkline locations. Additional facilities to serve
present trafflec may be necessary. Such needs include bypasses, major re-
locations and new highways. Compiete studies have not been made for

all such necessary facili‘ies. . owever, sufficidnt data iz available to
meke reasonable estimates for many locations.

It should be understood that the determination of state trunkline needs

is not a commitment nor & program. It shou:d be considered that the funds
required to correct a deficiency would provide that corrsction regardless
of the final method selected. For example, the cost of improvement of two
parallel highwa:s may not be materially different than the combined cost
of & higher standard on one and a lowsr o. the other. The cholce of the
actual improvement could be determined later without greatly affecting the
overall estimates.
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Cn this basis, then, the Committee will include highway and structure needs
for bypasses and major relocations or additional highways if the equivalent
needs have not been otherwise included.

Repardless of traflflc requiresments, comnecting links betweern previocusly
completed sections may be justified on the basis of safety and convenience.
If not otherwise included, the Committee will determine such needs.

District emgineers are requested to sugpgest additional needs as described
in this section (8). Reasons for each such need are to be stated. The
Chief Enpineer must receive these suggestions by Aupust 19, 1947, if they
are to be considered.

Urban Trunkline Nesds

The Municipal Engineering Committee requested all municipalities te in-
clude in their estimates of street needs, the needs of state trunklines
inside the city or village limits.

Standards were established for municipal streets and, when streets (in-
cluding trunklines) are found below tolerable limits, estimates for im-
provements -are based on the standards.

In the smaller places, the rural state trunkline may dictate higher
standards on the urban trunkline than those contemplated by the muni-
cipality. 1In larger pleces, local needs may dietate higher standards
for the urban trunklines.

Therefore, whichever is the more justified estimate available will be used
to represent urban trunkline needs in specific places.

Agreément will be reached between the State Highwey Department and the
Municipal Engineering Committees on the general estimates. Work under
construction or to be awarded in 1947 is not to be included. Distriet
engineers may be requested to review specific problems.

GCost Estimates

Cost estimates are to be prepared using current prices. Estimates will
be made for the cost of

a. highways - = by the Road Division

b. structures - - by the Bridge Division
c. right of way - = by the Right of Way Division

The estimates will be per mile costs for the various stendards of new
construction shown in Table I.

In some locations, adjustments will be necessary %o properly reflect
unusual conditions.

The estimates are to be applied to the total sccumulation of needs to
determine the complete estimated cost of improving the state trunklines

. to the standards required.



MICHIGAN GOOD ROADS FEDERATION

Hiphway

Study Committes

PABLE T

GEOMETRIC DESIGN STANDARDS FOR NEW CON-
STRUCTION OF RURAL STATE TRUNKLINES

{Adopted by the State Highway Department
Engineering Committee, July, 1947)

HIGHWAYS
Av. 24 hr. Traffic Flow 1/ ‘ ‘
_Capacity Range above 12,000 3,000-12,000 £00-3,000 up to 600 -
Commercial Traffic gj/ Heevy Heavy Heavy Medium Medium
(volume and weight)
All Separated Grades
Required Yes Tio No Ko Ko
Control of Access Partial or ©~ When located in
Required Complete Complete developing aresas No
Number of Lanes 46 4 2 2 2
{divided) (divided)
Design Speed (mi./hr.) 70 70 70 60~70 80
Pavement Type High High High High  Intermediate
Lene Width (£t.) 12 12 12 11 11
Meximum Grade (percent) 3 3 3 - 4 4-6
Shoulder Width (ft.) 10 10 10 8 8
Right of Way Width (f£t.) 230 200 120 120 120

1/ Trunklines carrying between 3000 and 4000 vehicles in the average 24 hour period
shal’ be given special study

2 / "Heavy" commercial traffic exists where its volume exceeds 200 trucks or 20
trailer combination in the average 24 hour period.

Design Load

STRUCTURES
(on A1l Trunklines)

Height over Pavemsent

Clear Width - curb to curb
Less than 80 ft. length
More than 80 ft. length

E-20 §-16
14.0 feet

Same as pavement width plus shoulders
Same as pavement width plus 3.0 feet
on each side



EXPLANATION OF

TABLE I

GEOMETRIC DESIGN STANDARDS FOR NEW CON-
STRUCTICON OF RURAL STATE TRUNKLINES

The geometric design stendards stated in Table I have been determined on the
basis of traffic flow valuss and pharacteristics which distinguish some of
the physical elements of the highways.

These standards are the bases of estimates for required new construction.
(The methods of determining required new construction are explained on page 11,
in the explanation of Table II.)

‘ Reasons for selection of values shown in Table I are stated balow:

All Separated Grades

Studies of the PRA and others have determined that the practical Wcr%ing
capacity of a four lane divided highway with traffic lights or intersec-

- tions af grade ig 12,000 vehieles per day  Separation of grades and con-
trol of access will more than double the capacity of a four lane divided
highway without these facilities.

Control of Access

The PRA and the AASHO recommend control of access to preserve the ability
of the newly constructed highway to serve the traffic for which it was de-
signed and built. <Lontrol of access reduces the number of mejor and minor
intersections, resulting in fewer turning movements. This will increase
the capacity and safety of the highway.

Number of Lanes

The number of lanes required is based on studies of the desirable traffic
cepacity of each lans related %o the average 24 hour traffic flow. The
flow in the 30th high hour of the year is also considered because it is a
msgasure of the frequency and depree of traffic congestion. Mere then two
lanes are warranted when the value of the 30th high hour is over 600, and
more than four lanes are warranted at values over 2100¢

The warrant for divided highways is based on traffic demands and on stud-
ies of accident occurrence which clearly indicete the low accident frequen-
cy of divided compared with undivided highways.

Design Speed

The design speed is based on the recommendations of the AASHO and the FRA.
Design speed will control other items of geometric design including hori-
zontal curvature, the minimum stopping distance and the minimum passing
sight distance which, in turn, controls vertical curvature.

Pavement Type

Exemination of the records of the Michigan State Hiphway Department indi-
cates that high type pavements are constructed when the average 24 hour
traffic flow approaches 600 vehicles.




This 25 year practice appears to be & reliable gulde to the type of pavement
desired by the public and needed to economlcally serve traffic.

The value is confirmed by a majority of state hiphway depertments which con-
sider that 750 vehicles in the average 24 hour psericd is the meximum traffic
for intermediate type pavements. The value of 600 is justified in Michigan
due to the varied soil conditions and frost problems.

Lane Widths

The lane width is based on studies of the FRA and recommendations of the AASHO,
which indicate that wider lanes are necessary for these reasons:-

a. The traffic stream contains en increasing volume of large dimension
trucks and itrailers. Thelr use is being extendsd to a greater mileage
of highways. '

b. Wider lanes are safer bscause they increase clearance between the
large trucks and between passenger cars travelling at higher speeds.

¢.. The practical %raffic capacity of a two lane rural road is 30 per cent
greater for 12 foot lanes than for 10 foot lanes.

d. Shoulder maintenance costs are reduced.

Maximum Grade

The maximum grade percentages are based on PRA studies of economy in truck
operation and the influence of slow trucks on traffic. The percentages se-
lected are influenced by the relatively flat. topography of Michigan which
permits moderate grades.

Shoulder widths

The widths of shoulders are bagsed on recommendations of the AASHO to provide
safe standing of vehicles off the travelled way.

Right of Way Width

The right of way widths are besed on Stete Highway Department experience and
physiocal requirements nscessary te provide the facilities otherwise indicated.

STRUCTURES

The values stated for structures apply to all state trunklines to permit free-
dom of movement for commercial traffic and militery vehicles. The values are

based on AASHO recommendations medified by current practice and the increasing
volume of large dimension heavy trucks and trailler combinations.




MICHIGAN GQOD ROADS FEDERATION
Highway Study Committee

TOLERABLE

(Adopted
Engin

TABLE II

CONDITIONS PERMITTED ON EXISTING
RURAL STATE TRUNKLINES

by the State Highway Department
sering Committee, July, 1947)

HIGHMAYS

up to

1548 Av. 24 hr. over L/ ,
Traffic Flow Renge 12000 7000-12000 4000~7000 3000-4000 1000 = 3000 1000
Medium o

Commercial Traffic 2/ Heavy Heavy - Heavy Heavy Heavy Medium  Medium

Number of Lanes

not less than 7 8 4 3 2 2 2 2

Width of Lanes

not less than (ft.) 10 10 10 10 10 10 10

Pavement Type Inter~  Surface-

not less than High High High " High High mediate treated
Gravel

Surfece Condition e

Maintenance Cost
(Surface and shoulders) ———-

Single Horizontal Curves
not over: ————

No. of "No Passing

Zones” not over 000 e e — 2 per mile ——m— m e ——

1 /Trunklines cerrying between 3000 and 4000 vehicles in the average 24 hour period
shall be given special study.

2 /"Heavy®” commercial traffic exists where its volumes exceeds 200 trucks or 20 trailer

combinations in the average

24 hour peried.

STRUCTURES
(A1l Trunklines)
Load Capacity - - not lsss than legal limits.
Condition - - structurally sound.
Alignment - - safe for traffic, with no major waterway restriction.

Clsar Width

{curb to curb) =~ not less than two feet wider than tolerable pavement widths.

10



BXPLANATION OF

TABLE II

TOLERABLE CONDITIONS PERMITTED CON EXISTING
RURAL STATE TRUNKLINES

Table II sets forth the pgeneral criteria by which deficiencies on existing state
trunklines are to be measured for the purposes of this study. The deficisency map
has been prepared from available data by application of these criteria. This is
to be supplemented by the knowledge and judgment of the distriet engineers.

Use of Criteria

A practicel analysis of the present needs of state trunklines for improve-
ment requires practical limits of acceptability of present conditions. IF
deficiencies were measured by the Geometriec Design Standards atated in Table
I, nearly the entire rural Hrunkline system would be found beleow standard.
Therefore, Table II states the minimum existing conditions considered accep-
table Tor present traffic, although such conditions are not desirable stan-
dards of construction. The criteria of Table IT should be applied with the
Imowledge that roads built with the design standards specified in Table I
would be much more convenient to use and would have a practical traffic cap-
aclty up to B0 par cent greater than most of the roads proving acceptable
when measured by the values in Table II.

A need for ilmprovement will be determined by the Committee on the basis of
a. 4 single important deficiency, such as an inadequate number of
lanes for the traffic flow
b. a combination of other deficiencies in such items as surface con-
dition and number of "“no passing zones"
both as measured by the limits stated in Table 1I and supplemented by the
field work of the district engineers. Furthsr explanation of the methods
of determining needs is steted in the Explanation of Procedure, pages 3-8.

When the meed is determined, estimates for construction to eliminate the
deficlenciss are to be based on the standards stated in Table I.

Traffic Values

The traffic groups have besen selected to distinguish the various physisal
conditions which singly or in combination, mzy represemt an intolerable
condition. The estimated 1948 traffic values are applied to trunklines
for the purpose of determining deficiencies, since the accumulated needs
up to January 1, 1948 are to be determined on the basis of the traffic
values at that time. '

Number of Lanes

The number of lanes is indicated for the different traffic values. The
number represents the lanes necessary to carry the maximum average 24
hour flow of each range.

11
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This is based on PRA studies of the traffic capacity of each lane, and
values selected by the AASHO.

Since it is not economical to desipgn highways for the peak traffic alone,
the flow in the 30%th high hour of the year is alsc used. It is a mea-
sure of the frequency and degree of traffic congestion. The maximum
values of the 3Cth high hour for 1048 traffic are:-

600 or 800 in certain cases —— — for 2 lanes

1080 - for 3 lanes
2100 m e e e for 4 lanss

Any 30th high hour value in excess of these, results. in intolerable con-
gestion and therefore a need for greater capacity is indicated.

Other Conditions

The width of lanes and pavement type which can be tolereted are based
on consideration of aveilable data and the judgment of the Committee.

Deficient surface condition hae been indicated on the deficiency maps
by assuming thet high type pavements over 15 years old are in poor con-
dition except where available field reports indicate the contrary.

The limit of 15 years was selected because records indiecate that high
type pavements have been rebuilt or resurfaced at that average age.
District enginesrs are best qualified to indicate the present status.
Judgment of surface condition is te¢ include consideration of:-

a. tolerable riding qualities (smoothness)
b. extent of broken slabs, patched areas, edge ravel, etc.

Maintenance costs which can be tclerated for 1948 traffic on specific
highways must be Jjudged by district engineers. The Committes only rec-
ommends that any highway which requires excessive maintenancs to keep
it in poed condition is to be judged deficient in that respect.

The limits of 6 degrees for single horizontal curves and two "no pass-
ing zones" (yellow lines on 2 and 3 lane highways) per mile are based
on studies of aceldent ococurrence and AASHO recommendations, together
with Committee judgment as to thes tolerance which can be permitted.
Other hazardous conditions or additicnal locations not shown on the
map should be noted by the distriet engineers.

.

Structures

Tolerable conditiocns which can be permitted in comnection with exist-
ing structures are based on Committee judgment. Hach structure will
be subject to special study and the Judgment of bridge engineers is
to be exercised. '




STATE TRUNK LIRES - RURAL
DEFICIENCIES AND KEEDS

DISTRICT KO, 7
(KALAMAZOO)

L

LR LOCATION I(‘i?ﬂ}é) EXISTINGthODN]}[TIDNS TrafT1c [155%] NEEDED JMPROVEUENTS
b Wigd T <
L. Wo, Physical ] Hazardous| Year Surface Ho. aver, 24 Hr.] 30th |Aver. b nr| No. of BAS1S FOR CONCLUSIONS Type of No. of Estlonted Costs
. . Deficiencisd Conditions Jailt ype Fi.JLanes bver, 24 HrlCommercial |y Hr, | Track Comb| Structures| REASONS: lwprovemeat Stroctures Road St-ructuresl R.O.B Totg]
: ;(;1&3 1 |Inghsm Co. Line to Jet, M-100 7.0 ‘ég;acit-y Width 1925 { Concrete 18] 2 5700 760 1080 180 Dlvided - 4 1lane
A
: 2 [Mulliken to Woodland 13,6 | Swrf. Wdth- 1 1921& | grove 6] 2 930 150 170 10 Hlgn Type - 2 lane
- Type Poordgtlg— 1926 ;
on
'3 [Woodisnd to M.E. Haating 9.0 | Surf. Width~ 194¢ ] Surf. Trest.j2c| 2 &70 120 160 & High Type - 2 lane .
g Type Poor Con- Gravel
aiti
4 JN.E. of Hasting W. of Schulte 8.6 | hge Ainepeng] 1925 | Coucrete  |20| 2 100 BETe 190 10 High Type - 2 lane
5 |F. of Schultz to Delten 6.9 | Surf. Poor 1gkp | Serf. Treat,) 20| 2 810 90 150 3 High Type - 2 lans
Type Condition Gravel
Surf. Poor 1 Surt, Treat, '
& [pelten to RMichlana 90 1 pive o ition gho vl 20| 2 1400 160 250 4 High Type - 2 lane
Age a Bit. Conc. Divided — 4 lane
7 |Richland $o Xelamazoo 1.3 Capacity Widsh 1925 et 18| 2 2800 340 700 12 Special Study
& |Ealamazoo to W, Tayler Pi. 2.0 Age Viidth 1932 Blté Coni - 8| 2 2850 340 520 . High Type = 2 lane
on LGrave.
Hurf, ALl tf L |
§ |M-40 to Bangor 125 | poe Poo;egggdl— 930 | Gravel 20| 2 1080 190 200 g High Type - 2 lane
on
W0 1 {tharlctte to Potterviile Rd. 3.5 Surf, Poor Gon-f 193U Gravel ac| 2 150 130 140 16 High Typs - 2 lane
N Type dition
: 2 [Potterville Rd, o Jo. M-U3 13.0 Pocy Con-i 1940 | Gravel & 5.9 20| 2 470 0 90 13 Interpedinte Type
. dition Grevel 2 lane
o | 1 [ackeon Co. Line to Homer 1/ .7 | Capacity 1933 | Concrete 20| 2 3800 5o 700 120 High Type - 2 lane
2 |lcalhoun Co, Line to Thres Rivers 27.6 Age 1929 Concrete 20 2 2320 Yoo Y20 80 Eigh Type - £ lane
3 {Mres Rivers to Case Co. Line | 8.7 | hge - | 1984 | Cancrete 18} 2 3000 500 6o 160 High Type = 2 lone
' ’ Surf, Surf, Treat. ;
b [st. Joaeph Co. Line to .\;f;nce:i W2 Type Width Orovel 18| 2 2600 330 470 100 High Type - 2 lane
5 |Chasopolic to NHiles 13,4 Ags 192ke Conerete 20) 2 Lk00 43n 00 uy High Type - 2 lane
: Capachty 1927 :
b2 | 1 [U8-31 o Bau Claire 5.0 High Type - 2 lane
2 |Eaw Claire E, Jot. ¥-140 3.0 | Age Mdthe . 1Cowaty | Bit. Macaded 18] 2 1160 200 210 10
difion|Bullt)
Sarf. Alinement surf, Treat,
3 |BE. Jot. M-140 to Cassopolls 157 | Type Foog Gon= Aravul 20| 2 1100 175 200 3 High Type - 2 leme
4 |Cassopolis to Ind. State Line 9.8 | Age Hidthe 1924 &} Concrete 20| 2 1850 2lig 340 19 High Typs - 2 lane :
Poor Cone 1429 . -
dition
1/ Diverston of traffic to US-12 {Expresoway) should reduce traffic bn M-bC fo where 2-lanes|will be adequate.
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PROCEDURER AND INSTRUCTIONS FOR DETERMINING

COUNTY ROAD NEEDS
1947

L)

_OUTLINE OF REQUIRED COPERATICKNS

The Pederation Standards and Procedures Committee of the County Road Association
has established the method by which the present deficlenciss and needs of county rcads
are to be determined. The prccedurs is necessary to provide s sound, uniform, sccep-
table and yet practical estimate of the actual existing needs.

The procedure is:

1. Review and correct the suggested locations of roads desipneted hersin as
Class B counby roads, shown on the map provided herewith entitled "Tentative
Selection, Minimuwm Transportation System,"™ in accordance with the statement
"Classifying the County Roads" pages 5-10.

2. Roview the traffic data indicated on the map. If later information or your
best judgment indicates some error, the data should be corrected to show
the proper figures and sections to which they apply.

3. Return one signed copy of the corrected map, showing corrected traffic data
thereon, to the Counly Road Associatlion at Lansing as scon as approved.
You are to reftain a copy of the corrected map for use in determining de-
ficiencies and needs.

4. Deficiencies of roamds and struetures compared tc the establishéd tolerable
conditions (sse Table 2) are to be indicated on a work map (copies provided
herewith).

5., If the deficiencies of each road section or structure are such as to in-
dicate a need for improvement, an estimate sheet, form CN-1, 2, or 3,
based on Table 1, "Construction Standards," is to be preparsd for each
section or structure, according to instruetions (p&ges 12-17).

6. Upon completion of forms CN-1, 2, or 3, one copy of the forms and the work
map are to be sent to the County Road Association at Lansing.

EXPLANATION OF PROCEDURE

1.

Jtem 1 above is self-explanatory after rev1ew of the statement "“Classifying the
County Roads" (pages 5-10).

Traffic data is shown on the map (provided herewith) for the suggested Class B

system only. The figures indidate the annual average 24-hour traffic estimated
to ocour in 1948 over the mileage bracketed by each figure. The figure was de-
rived by increasing 1936 data by 60 percent. It may be considerably in error,
elther in total or for certain miles within the bracketed secticn. Thse data
should be reviewed and corrscted in accordance with later surveys or other
knowledge of traffic conditions.

It should be observed, howsver, that the estimated traffic is that which would
use the road if it were properly improved. A present local road may be changed
to the Class B system and improved accordingly, thus attracting traffic from
adjacent roads. Such possibilities should be considered in advance so that
proper construction standards mey be applied.




A 1836 traffic flow map is provided herewith for your information. All traffic
indicated thereon should be increased by 60 percent., It will be useful in de-
 termining the proper standards and tolerable conditions permitted on the Class
¢ roads. If roads are added to the Class B system, the traffic therecn can be
estimated from the traffic flow map and loeal knowledge.

Selfwexplanaﬁpryo

Deficiency Determination

The tolerable conditions whichldan be permitted to exist with normal mwaintenance
and with corrsction by construction operations are shown in Teble 2 "Tolerable

:Condiﬁions Permitted on County Roads and Bridges" {page 11).

This table will be used by the committee and by the staff of the Highway Study
Committee to judge the uniformity with which needs ars determined snd to judge
whether proiects are justified. FHowever, the table 1s no substitute for the
knowledga, experience and judgwent of the County Engineer or Superlntendent and
the County Road Commigsion. The’ table will be used malnly as a bread guage for"
determinetion of needs.

Class B Roads

A deficiency exiets when the road section under consideration does not meet the

‘"tolerable conditions" established in Table 2. In order to clearly indicate. -

the location and kind of deficienciss:

&, Trece the finally selected Class B system on one of the blank work maps
furnished herewith. :

b, BExamine each road on this system and judge it for deficiencies éccorém
ing to Table 2 and %the corrected traffic data, and your special knowledge.

¢. Indicate on the map, by symbols of your own choosing, the kinds of de-
ficiencies found to exist on each section of road. (See form CN-1, page
12, which lists deficlencies that should be recorded.) If no deficiency
_is found, leave that road section unmarked. 'A road sectlon may include
several miles of the same road, if these miles have similar character-
istics.

Ciass G Roads

a, For special cases of Class'C-roads with a traffic volume over 150 per
day and for which the tolstrable conditions indieated in Table 2 are
not adeguate, follow the same procedure as listed under Class B roads.

b. The majority of the remaining Class C roads can be divided approximately
into groups according to use, which may be approximated by examination
of the traffic flow map {1936 figures plus 6C%)} or other better infor-
mation. Your general knowledge of the deficiencies of these groups of
roads -compared to the tolerable conditions permltted (Table 2) will be
adequate for the purpose of this survey.

Structures
a. Deficiencies of all structures on both the Class B and C systems are to
be determined., "Structures" are defined as bridges end separatlons of

20 feet or more in span 1ength

b. The kinds of deficiencies which ara +o be recorded are listed on form
CN=-2 (papge. 12).




¢. The deficiencies may be recorded on the map at the proper locetion,
using appropriate symbols; or separately llsted with proper identi-
fication for your own use.

do In general, the structure should be judged aceording to the appropriate
tolereble conditions permitted. (Table 2.)

5. Weeds, A review of the deficiencies shown on the work map will indicate the ex-
tent of need for improvement. Your determination of those needs will be sub-
ject to review by the Standards and Procedures Committee and by the staff of

the Highway Study Committee which will include a field check of the stated needs.,
If you can justify an improvement, include it; if not omit it.

Projects are not to be established, or estimated as a need, lor work which would
normally be accomplished by maintensnce operations as defined in the Uniform
Accounting Procedure which has been adopted by every county.

When it is found that deficiencies are such as to require construction improve-
ment, the gtendards to which the roads should be constructed are indicated on
page 10 in Table 1, "Construction Standards far County Roads and Bridges." If
it is found that these standards ars not adequate for the special conditions
existing on any road, the cost estimate may be increased with proper explanation
in justification of this change. The average cost per mile indicated in Table

1 hag been estimated by the committee on ths hasis of current prices. If the
costs you report are the same or less than these averages no further eoxplanation
is ‘required.

After determining that a need for improvemsnt exists, job numbers are to be
assipgned and placed on the work map for each project on ths Class B system,
‘special cases on the Class C system and for all structure projects. The assign-
ment of these numbers should be approximately in accordance with the priority

of the projects, regardless of system or kind of job (road or bridge). This
priority will not consitute a commitment or & program. It is desired for ' re-
view of the unifeormity with which the work is done end to indicate the kind of
work most urgently needed.

Prepare, in accordence with the applicable instructions (seerpages 12-17)¢=

a, Form CN-1, (two copies) for each required road project on the Class B
csystem snd for special cases on the Class C system.

be. Form CN=2, (two copies) for each required structure (bridge or sepa-
ration) project on both the Class B and Class C systems,

¢, Torm CN-3, (two copies) for groups of roads on the Class C system.

d. A copy of the work mep described on page 2. Be sure ths work map con-
tains the job numbers and lepend explaining the symbols used to indicate
deficiencies. Ilease be sure the job numbers on forms CH-1 and CN-2
correspond with the job numbesrs placed on the map,

‘Send to the County Road Association at Lansing not later tlan the indicated date
(earlier if you possibly can):-

1. The corrected classification map : by : 1947

2. One copy of the forms CN-1, 2 and 3 and
& copy of the work magp S : by ol e o 1847




4.

CLASSIFYING THE COUNTY ROADS

Summary of Procedure

For the purposes of this study, thers is need fur a selection of county roads
which are predominately of county-wide interest., The majority of the present
county primary roads are of this natwe., However, by sound, logical and tested:
principles, now available, their qualifications can be reviewed and the advisa-
bility of selecting betbter locations for some roads can be examined.

The selected system will be designated "Class B" and the remaining roads will
he desipnated "Class C". The existing state trunklines are desipnated "Class
A" pending their re-classification.

Selection of the Class B system does not commit counties or the state to its
lepal adoption, In no way would the acceptance of Class B and C road systems
alter or otherwise affect the legal status of the "courty" and "township" =-

or MeNitt -- roads. The revised classification would serve solely as the basis
for tabulations and analysis of needs of county roads for the review of the
Highway Study Committee and ultimate inclusion in the report of that committes.
However, it is believed that the vltimate FAS system will be comprised of roads

Cincluded in the Class B system. Changed fubuwe conditions may make some changes

in the revised road classification desirable,

The staff of the Highway Study Comnittee has prepared a map of each county show-
ing a minimum practical transportation system of county-wide interest. It has
baen selected with reference to adjoining counties s¢ that a state-wide inte-
grated system of principal county roads is established. Definitions, purposes
and principles of system s¢lection are explained on pages 5-8.

It is recognized that the system shown on the map provided herewith, entitled
"Tentative Selection, Minimum Transportation System," may not be adequate to
serve the transportation needs of the county. Analysis alone is not a sub-
stitute for the kunowledge, experience and judgment of those most clossly asso=
ciated with the problems of service to the areas and people to whom they are

. responsible, Therefore, a local review is essential. Changes which may be re= .

quired should, however, be puided by the principles of classification outlined
on papges b=8,

When changes in the proposed system are made by county officials, adjoining
counties should be contacted to make sure that sueh chanpes will tie in with
the preoposed systems in those counties.

To the extent dssired by each county, assistance in reviewing special problems
will be given by the stall of the Higlway Study Committes and the County Road
Association,

The map with revisions and corrected traffic data should {then be reiturned to
the County Road Assoclation with written approval therson, accspting the system
for the purposes of the Federation Study, but subject to future needed changes.

‘The Standards and Procedures Committee will review, check integration with ad-

joining systems, adjust differences of opinions with the respective counties,
approve and transmit the system map to the staff of the Highway Study Committee.




CLASSIFYING THE CCUNTY ROADS

Explanation
HBIGHNAY CLASSIRICATION

Highway cla331f1catlon is accompllshed by a method in which reoads are segregated
into groups of similar importance according to their predominant purpose. The func=
tional characteristics of the transportat1on system dictate a subdivision of the road
plant into three general classes: :

A, Roads connectlng places of state-wide interest. This group generally: come-
prrises the gtete trunkline system. ‘ ‘ ’

B. Roads commecting places of county~wide interest. These roads provide faw=:-
cilities for movement betweéen lesser populated places not served by state
trunklines and are collector roads far traffic destined for trunkllnes or
market centers,

C. Ro&ds of locel interest which prOV1de adequate comnections with collector

B roads and furnish access to farms, homsa and 1mmsd1ate mrket centers.

but also by _the volume and character of ﬁhs trafflc on the roﬁdgwm'

PHRPOSE

The purpbse'of highway_classification is to establish the relative importance of
each segment of the entire state transportation system. Such c¢classification will be
puided by criteria that W111 prav1de the beses fore—-

~=the selection of an 1ntegrated system of trensportetion highways. -

=wthe establishment of their proper governmental jurisdiction.

~=gn estimte of the general degres of each travel interest.

--=potential uses in determining their propsr and adequate flnanclngo

==ggtimating the volume and character of traffic which will use a properly
improved road, thus establishing a basis for tha standards to which it
should be built.

~==directly comparing the relative needs fa improvement of roads.

-=degtermining the quality of meintenance and the proper allocation of maintenanﬁe
- Punds.

--more sasily ascertalning the need for signs, signals and traffic control deVlGGSe

The PFederal-Aid Secondary system when exparded Will, in peneral, be comprised of
those roads selected in the Class "B™ system subgect to review and revision as con-
ditions dictate. .

NEED FOR REVISTON

The present system of county highways has been developed over a period of years.
In 1931 the Legislature created two separate road systems for the counties to ad-
minister; first, the county primary system designeted prior to thet date and, secondly,
the former township roads teken over by the counties under provisions of this legis-
lative act. NWo provision was made for a reconSJderation of the qualifications of" the
previous county sys tem roadso

Addition of the township'roadss and later platted streets, to the county system
has ereated many complex problems, The maintenance of these roads without adequate.
finencial provisions has been so difficult that there hes been no opportunity for
the counties to revise their original road systems. .
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“There has been a constantly increasing demend by hiphway users for better road
gervice, The change in the traffic pattern en county reads is evidenced by the
many changes in land usage. Development of rural recreational sites, the rapid
growth of extensive residential areas beyond the confines of the city, etec., are
gome of the many slements contributing to the clange in road usage that makes a
roview of the existing problems necessary.

An exanination of these traffic movements will establish the habitual uses of
sach segment of the transportation system. Establishment of the pattern of travel
will result in eriteria that will determine the fundamental characteristics of each
separate higlway system.

PRINCIPLES OF HIGHWAY CLASSIFICATION.

The classification of populeted places into similar groups according %o their
relative importance provides the fundamental bases for highway classification.
Places of the same relative importance have like ftraffic attraction characteristics
and are dependent upon highways for the same predominant purpose. The functional
characteristics of each place are reflected directly in the character and volume
of traffic using the hiphways which connect these places.

It is generally recognized that the predominant purpose of a route comeocting
two reglonal centers is of state-wide traffic interest, while a route comecting
two minor market centers is predominantly of counby-wide movement. The establish-
meut of a classified register of all populated places is the step necessary to the
ultimate product, classification of highways according to predominant purpose,

‘The social, economic and industrial activities of the state are carried on,
in and from the populated places. Each of these populated places furnishes its
part in carrying on these functions, a part that varies in intensity and amount,
depending on such factors as the extent of its trade area, its overall area of
influence, its ability to attract traflfic, and the part it furnishes in the
gconomy of the state or‘region in which it is located.

| ,

Classification of populated places intoe groups of gimilar importence has been
ascomplished through the medium of two separate, yet related, studies. The results
of the study based on the depree of interest, or extent of traffic attracled to
zach markst center from obher populated places or sreas in the stoate was the bagis
uged in classifying the market centers. This study was further supplemented by a
classification of placss hased on ceritain sceial and economic shatistics that were
gelacted as belnp representative of the orpganizéd activities which promote travel
to the verious centers of population or traffic interest areas.

The county map showlng the minimum bransportation system, indicates the place
classification resulting from this study. Where changes in the relative importance
of the places should be made, the correction should be indicated on the map to be
returned. :

‘A comprehensive plan for the development of an inteprated highway system must
be based on a thorough study of the functional usage of sach segment of the entire
transportation system. Inteprated systems can be desipgned by connecting all points
of traffic interest of similar relative importance. A system will be established
by connecting the group of the most important places in the sbate. 4 second -stata-
wide system will be desipgned to connect the next most importent group of places.
This process will be continued untll all places of state interest are comnected,

It will be further conbinued until all points of sipnificant traffic interest ars
included in the connected system. Highways connecting all plages ol traffic
atiraction in the state form the skeleton network of primary roads for all systenms
of hiplurays. ‘ :




Within each major trade ares it is mecessary to provide a system of inter-.
commecting hipghways that will provide adequate facilities for the inter~change of
traffic hetween all peints of traffic interesty, The skeleton nebwork of roadways
must be supplemented by such additional roads as are necessary to provide for this
movement, '

Studies of traffic movemsnt within ths trade arsas revealed the foliowing cone
ditions for consideration in designing ths Class B road system. ‘

1. Thres or four mile spacing is the most d051rable depending upon the
dens ity of the population to be served.

2. The best arrangement in agricultural areas is a thres mile by four mile
rectangular specing bordered by principal highways.

3. Developmsnt of extensive residential arsas adjacent to the larger cities
are urban in character., In these instances a spacing of one mile appears
reasonable.

4, There are natural barriers that Ureven% the selection of the ideal connected
network of roads. The spacing of roads in these instances should be de-
cided by an inspection of each spscific cass.

5., There are over 6,000 lakes and meny streams in Michigan. The existence of
the lakes end streams will increase the mileage of principal secondary

" roads that are necessary to serve the points of interest which are located
near these waterways. In general, large lakes will require a principal
road around its shore and wide rivers will require a prlnclpal road on
-each sids, ‘

6. Diagonel roads must be given consideration in designating routes in eny
gystem of highways. Where they serve a considerable volume of traffic
they will have %o be a part of the system. These rcads are an addition
to the rectangular grid that is advocated end will increase the mlleage
of principal roads.

7. Spurs to principal secondary routes are necessary to reach consolidated
schools, institubtions, parks, ete. MNowever, in meny instances the spurs
will be component parts of a connected prinecipal secondary route when
the use of the lond suggests an expansion 6f the system of roads serving
these areas. '

PLACE CLASSIFICATICN AND THE MINIMUM TRANSPORTATION SYSTER

The principles of hipghway classification as outlined were used as a pguide in
selecting the minimum transportation system:-

A, The system was located to conmnect, with the minimum mileags, places of _
county-wide interest, determined on the basis of their traffic attraction.
and their soclal snd economic characteristics.

B. In eddition, the system was located with consideration of the seven condi~
tions Just stated.

A minimum transportation system is one tlat provides access facilities to all
points of traffic interest within the trade area. It is a system of roadways with
the least mileage that will still adequately ensure inter-community mobility. It
ig based on the principles delineated in the classification of highways and produces
the best economy, securing the highest ratio of ubility to cost.

The most efficient network of roads is one that connects all populated places
and other points of traffic interest by extending ronds outward, north, south, east,
and west from the central btusiness districts of the mrket centers. These roads can




be planned to lead directly 1nto all plaoes of traffic interest in otie of the four
cardinal dlrectlonso :

The principles and procedures by which these systems were selected are funde-
mentally sound and subject to relatively exact analysis, However, such analysie
alone is not a substitute for the intimate knowledge, experience and judgment of
those most closely associated with the problem of the areas end the people to whom
they are responsible.

| This prauentatlon is the minimum system and since it wes desmgned wzthout the
bene fit of the knowledge end judgment of local officials it is probably inedequats.
A review of this system by the county road commiszsion is necessary to ensurs the
most practical approach,

The best classmficatlon will be accompllshed w1th the cooperative efforts of
the state and county officials, :

The ‘stafl of the nghway Study Commlttee has prepared maps on which are shown
the relative importance of all classified places within the county connectdd by

© .8 minimum transportation system. Bach county system will be adjusted.to that of

the adjoining counties in order that an integrated system of secondary roads will
be established fhrouphout ths state.



b MICHIGAN GOOD ROADS FEDERATION
Highway Study Committse
. TABLS T
CONSTRUCTION STANDARDS FUR CQUNTY ROADS AND BRIDGES
Adopted by the Federation Standards and Procedures Commities
of the County Road Association of Michigan
April 18, 18547
ROADS
Road 3ystem Anmael Average Surface Grade Av. Cost
24 Hour Code Sur face Width Width Alignment Per Mile
Class Traffic o, Type (feet) (fest) & Gradient (dollars)
B Qver 2000 1 Concrete or Sinmilar Seme as State Highway Dept. Standards
B - 100 - 2000 2 Black Top (heavy mat) 20 30 Sufe 15000 l/
B Under 100 2/ 4 Standard Gravel 20 30 Safe . 6000
c Over 150 §/ 3 Black Top (light met 20 30 Sefs 9000
or Surf. Treatad Gravel) .
C 50 - 150 . 4 Standard Gravel 20 30 Safa 6000

c Under 50 5] Minimum Gravel 9 24 Safe 3000

Platted Streets (0ld Plets)
Suburban Arsas 8 Gravel 181 20! — 8000

Resort Areas 7 Gravel 12t 241 —— 3000

Seasonal Resor:t Treil Roads - No construction standards. These will be kept in propsr condition by maintensnce.

Grading, drainage structures =nd gravel base et $10,000 per mile, Surface at $5,000 per mils.

Moderats truck traffic, no high pesk traffic.

ey

Recommendations for estimating costs of struciures are stated on page 18,

BRIDGES AND SEPARATIONS 4/

Clsar Roadway.

Code Design Width
No. Load (feet)
1 H-20 Stete Hwy. Dept. Stds.
2 - H-~15 24
2 H-18 24
2 E-15 24
3 H~-15 22
4 . H~13 20

For speciel cases of this group, the standards for appropriats traffic volumes of the Class B group may be ussd with proper explanatien.




MICHIGAN GOQOD RQADS EDEMTION 7 o T T
Fighway Study Committee )

TABLE 2
NLMBLE CONDITICHS PERMITTED‘ ON COUNTY ROADS AND BRIDGES l/
Adopted by -the Federa'tlon Standerds and Procedures Committee-
: of the County Road Association of Michigan
April 18, 1547
‘ ROADS o ‘ ) BRIDGES
Road System Anoual Average ' Surface  Crade ' Surface Meintenance Coet
24 Hour Width Width Alignment Por Mile less than- : Width .-  Bafe. ,

Class Traffic Surface Type (feet} (fset) & Gradient (dollars) (foet) - Load
B Over 2000 County Determination. Explanation reguired if construction is nesded 22 H-20
B 100 - 2000  Surface Treabed Gravel 18 3 Safe §00 19 E-15
B Under 100" 2/  Gravel 18 24 Safe 600 o 19" No Posted Loads
¢ Over 150 3/  Surface Treated - 18 24 Safe 600 19 Mo Posted Leads

: Gravel’ L .
¢ 8¢ - 150 Gravel 18 24 Safe 600 Reasombiy sefs for existing traffic.
c Under 50 Earth - 24 e — Reasohably safe for existing traffic,

h _1/ Roads and bridges mesting these conditions on Jamuary 1, 1948 require no improvement. chaver, unusual conditions such as heavy . truck traf‘nc " unsafe
alignment and gredes and bad scoident records mey require road constmctlon even though otherwise meeting these tolerabls conditions. When suzh condi-
tions exist, they should be swpleinsd on form CN-1.

_2_/ Moderate truck traffiec, no high psak traffis,

§/ For special cases of this group, the conditionz for apprepriate traffis voluwmes of the Clags B group may be used with proper- oxplanation.

1t




MICHIGAN GOOD ROADS FEDERATION
Highway Study Comnittae

COUNTY ROAD NEEDS

on Jenuary 1, 1948

County Washlnplon

Township Nams Red Dak

Is this projscet inside a municipality:* __No

(for

DEFICIENCIES
1. Grade _
B Width 8 & B @ ® - x

b Gradient . .
20 Alignmﬁnfi & © B o

8 & O° o
@

Road System B_* ¢ Job No.

rural projects only)
Yss: Name

DATA ON EXISTING ROAD

Cr-1

i7

Type'léu road mix cn 4" pravel base

Year Built (if known)__ 1938

8. Drainege & Base . . . % Length 4.5 Miles
4, Surfaece
Bo TYPE o o o o0 o o - Width: Surface_16'  Grade_=24°
be Width ¢ o ¢ & o = o * :
c. Condition » o « » X Traffic Volume 550
5, Wew Location « o o o =
Construction Standard No. A
PROPCSED REMEDY Surface Grade
Width
New Gonstructions_____Type Width e I i
Reconstruction: % Type_2" Bit, Apg, on 6% pravel base Width_20 6. 30  ft.
Widening: Type __Width fte ft.
Resurfacing: Type Width ft. ft.
GF&&G Widening Dﬂlyg a & B ® o e ¢ 8 & o 6 & e @ 5 8 o © fte

ESTIMATED COST

1o RoOoWe 8
2o G. & Ds S, $
$
$

S.  SBurface
Total

Remerks: (Explain special reasons and higher then average costs.)

Special Reasons for Required Work:

Soil Conditions. * Drainage . % _

Unusual Traffic Conditions

Snow Removal

Bad Accident Record

X

Mail Route__ %
School Bus Route_*  Milk Zouts

High Surface Maintenance  x

H acclidents

in 1946, dncluding 1 fatality, csused by three sherp curves and nerrow surfsce

wridth Surfece maintensnce cost has averased $700 per mile per vear Ffor laest 3

8 ome

Sren s '?lﬂcawjrn oot earrect dysinore and _remnove frost hesvye gnil aress
e T = T

new grade an vew r.o.w, bo reduce curves

Date 2? ol 46 /@47

Preparad By Q Qm;i
4 ”




INSTRUCTIONS FOR USE OF FORM CHN-1

Generel: This form 1s to be used for individual road projects which have besn dstsrmined to
be nesded according to instructions in Sectlion I. Use check mark or "x" wherever applicabla,
See exanmple on opposite papge.

Ttems not menticned in these instructious are self-explanatory. Do not include as & present
need, any project which is contracted for or ig to be constructed during 1947.

Tdentification: .

1. Checl on which road system ths project 1ls located, according to the acceptad system
depignation. One project should not cover parts of both systsms, nor include both
rural and municipal sections, A project may include several miles of road which
has similar kinds of defisisncies and similar traffic.

2. Job numbers are to correspond with the work map numbers, assigned in approximate
order of priority (ineluding bridgss). :

3. For projects oubside an incocporatsd place, insert nams of township only.-

4, Por projscts inside an incorporatsd place, chack "yes" and ilnsert name of munici-
prlity only.

Deficienclies: Check the deficiencies that exiast in this read section. Number &, "New
Location,”" is to be checked only if therse 1s nesd for e new road which does noet now exist,

Dats on Existing Road;
1. Type: Describe brisfly kind of surface and bass.
2, Traffie Volums: Insort the figurs shown on the classification map as correctad.
If there is a major change, explain source of data and reasons under "Remarks."
3. Construction Standerd No: Refer to Tables 1 sud inssrt the Code No. applicabls
to the standards required and on which the estimats is based,

Proposed Remedy; Chsok whish of the fivs remediss is propossd end indicate briefly the new
surface type and width, and the grede width proposed.

Definitions: (G. % D. S, means "grading and drazinapge structres," Drainage structures
' include all structures up to 20' span length.)

l. New Construction:
n. Change of surface to higher type, including G. % D. 5.
b, New location comnstruction, including G. % D. S.

2. Reconstruction: Rebuilding to the same or similar iype, including bass improve-
ment, minor widening, and G. % D. S.

3. Widening: Bxlsting rosd lsft in place. Major inersase in width of surface, in-
ecluding G. & D. S,

4, Resurfacing: Placing new surface of at lsast 1" in thiclmess over existing
surface, including minor widening.

5. Grade Widening only: G. & D. S. only, without Items 1, 2, 3 or 4.

When widening and resurfacing of the existing pavement is planned, both are to be checked.
The width of each is to be indicated in proper space.

I

Estimated Cost: The coshts are to be based on per mils estimatss eand ourrent prices. Your
cost estimates are to be used. The committse's estimats shown on Tabls 1 is only Ilntended
to be descriptive of the kind of road, and is not necsssarily corrsct for your genaral or
specific eonditiens. However, if thesez or lower costs are used, no further explanation is
required, ' .
1. Ro.CeW,: Show the estimatsd cost for purchase of nesded right~of-way for the
projest, This is not included in the averapge cost estimmtes shown on Table 1,
2o Go & D. So: Cost of grading and drainage structures necessary for the complation
of the project. This has besn included in the average cost estimates on Table 1.
3. Surfaca; Cost of surface and base (if necessary). For "Grade Widening oniy"
projecta, write "None."

Specinl Reasons and Remarks: Check the appropriats reasons for improvement and explain

under "Remerks." De not check "High Surface Meintsnance™ if its cost is less than {600
per mils per year. Add any other reasons which justify the meed for this improvemsnt. Vse
an extra sheeat if nevessary.

13



MICHIGAN GOOD ROADS FEDERATION 7 © CH-2
Highway Study Committee

COUNTY STRUCTURE NEEDS

on January 1, 1548

County _ Washiupton Road System B C__ %  Job No. 12

Tovmship Name ~  Welnutb (for rural projects only)

Is this project inside & municipality?_x WNo Yes: Neme

Stream Crossing x R.R. Overpass Year Built 1915

Hoy. Separation R.R. Underpass ‘ Design Load__ Unknown
Type of Strusture__ Steel truss, wood deck : Traffic Volume 1256
No. % Length of Spans 2--=. 40" Total Length_ 80' Roadway Width __16'
DEFICIENCIES

1. Load Capaclty « ¢ o ¢ » S SR Safe or Posted Load 7 Tonas
20 Width « v 2 o ¢ ¢ ¢ o o b

3, Sub=gtructure . o o o o

4, Super-strusture . » o » x

5, Weterway Area o o » » » - w.

6. Alipnment . . ¢ o s o &

T. Hew Location . ¢« . « »

PROPOSED REMEDY Construction Standard No. &

Type and Length

1. ¥ew Construction F Width____ ft,

2. Reconstruction x5 Bteel deck girder, conc.deck-28507= 100t Width_ 22 . %,

3. Repair —_ Degeribe
ESTIMATED COST Specisl Reasons for Required Work
' Unusgual Traffic Conditions
1: Ro0.W, $ Llone Frequent Train Movements
2. Structure $ 53,000 ‘ : School Bus Route_x  Milk Route__x
Total $ 35,000 Washed Out or Collapsed

Remarks: (Explain special reasons and higher than average costs)_ (o explanation

reguired. Date indicates deficiencies, and costs are reassonabla.) However. Tthis

is & bridpe on the county line end cost will be shered with Lincoln Co. which will

not dnclude it in their needs. Tnstead, they will report entire cost of ancther

coonarative projsch,

Date (e 2. /ﬁ5j VA \ Prepared by 7




INSTRUCTIONS FOR USE OF F(RM CN=-2

General:; This form is to be used for individual structure (bridge or grade separation)
projects which have been determined to be needed according to instructions in Sec~
tion I. Use check mark or "x" wherever applicable. See example on opposite page.
Any bridge or separation of 20 feet or more in span length is a structure. All
drainage structures under 20 fest are condiered culverts and are not te be reported

on form CN~2. Culverts are to be included in road estimates on form CN=-1,

Ttems not mentioned in these instructions are self-explanatory. Do not include as
o present need, any project which is contracted for or to be constructed during 1947.

Tdentification; Location and Jdb numbers--sams as instructions for florm CN-1.
Report only one structure on each form (N~2.

-Data on Existigg Structure; Check kind {streem crossing, -etc,)., If known, state
vear built and design load. Describe type of structure (steel girder with concrete
deck,steel truss with plenk deck, efc.). Traffic volume is tlat shown on the
corrected map.

Deficiencies; Check the kinds of deficiencies that exist in this structure.

l. Load Capécity: Check, if the structure does not meet the conditlons shown
on Takle 2. ‘ ' '

2. Width: Same as (1).

3.+ Sub=strueture: Check if the codition is such that repalr of reconstruction

' is required now. . '

4, Super-structure: Same as (3),

5, Waberway Areas Check if the cross-secticnal aresa between abutments and
from stream botbtom to bridge pirders is frequently inadequate for stream flow.

6, Aligament: Check if aligmment is unsafe fa traffic or inefficient for
strean flow, '

‘T« WNew Locations Check only if there is need for & new structure which does
not now exist at or near this location.

Proposed Remedy: Check which of the three remedies is proposed and indicate briefly
the new type, length and clear roadway width proposed. Definitions:

1. New Construction: Building a new structure not replacing an existing one,.

2. Reconstruction: Replacement of an entire existing structure.

3. Repairs; Bxisting structure remains, Abutments repmired, truss strengthened,
deck replaced, eotc,

Estimatedrcost;

1. State the estimated cost of right-of-way required (if any) for the structure
and its approaches,

2. otate the estimated cost, at current prices, of the new structure or re-
pairs, ineluding approach spans or short approaches. (Sce "Recommendations
for estimating costs of structures" pags 18).

Special Reasons; Check appropriate spaces and expléin these or any other reasons
which will Justify this project. Explain unusual conditions produeing high costs.

15




MICHIGAN GOOD ROADS FEDERATION | CH=3
Highway Study Committes ' ’

COUNTY ROAD HEEDS
on Jamuery 1, 1548

CLASS C ROADS

Washington
County.
Total Miles ' : ' : Average
in Miles Cost 2/ Total
Group County Deficient | Proposed Type Per Mile Cost
r 3. Light Blacktop or |, .
Average Daily Traffic over 150 1/ 75 25 Suop. mrocted Goavel | 55,000 § 75,000
Average Daily Traffic 50 - 150 185 e 4. Standard Gravel 7,000 . 480,000
Average Daily Traffic up to §0 300 40 5. Minimum Gravel 3,000 120,000
Platted Streets in Suburban Areas 15 5 6. 18" Gravel 30" Grade | 2,000 10,000,
Platted Streets in Resort Areas Y : E 7. 127 Gravel 24' Grade | 5,700 24,000
Seasonal Resort Trails : 95 X X x XX XXX xxx XXX X
Total 700 1438 XXX XX x x x £719,000
o
;L/ Class C roads hHaving high traffic volumes with higher than average estimated comstruction cost should bs excluded
on this form, and showm as separate jobz on form CN-1, '

_g/ Explain higher then the average cost per mile (shown on Table 1): other remarks;-_ - Grads snd gravel base

now constructed to adeguate stendards. Requires only surface treatment and some drainege improvement, so cost is

_less than shown on Table 1. 4. Grade widening and high gost of gravel im this ares will require $1,000 per mi.

more than Table 1 averase. 6. Low cost is pozsible becsuse rrades are adecuats and 9° of pravel is now in

nlaen,
+

Date




INSTRUCTIONS FOR USE OF FORM CN-3

Genersal

This form is to be used for groups of roads in the Class C
system as described on page 2. Special cases of the Class C
system are rot to be included in mileage or cost date on this
form,

Use form CN-1 for such cases.. {See note 1/ on form CN-3). Work
on "Seasonal Resort Trails™ is not to be ilncluded as a neod
(see Table I). In this study, only the total mileage of such
trails. is to be shown. '

¥eeds of platted streets will be stated far only the existing
plats in which road improvement is the responsibility of the
county. It is assumed that new plats will be required to
provide graded and graveled roads meeting these stendards,

Mileape Data

Your best reascnable estimate of the total and deficient mileage
‘in each group is satisfactory. The estimates should be checked
- to avoid duplication of mileage. :

Average Cost Per Miie

Use the "Average Cost Per Mile" fipgures shown in Table I, or ex-
plain the extra cost required. It may be that the "Proposed
Type™ (listed on this form according to Teble I) is not adequate
for your conditions, in your opinion. HNevertheless, it is re=
quired that the “Average Cost Per Mile" shown on this form
-CN=3 be not greater than stated in Table I, unless extra costs
for the "Proposed Type," as printed, can be justified.

Total Cost

Multiply the number of "Miles Deficient" by the “Avefage Cost
Por Mile" and place the result in the "Total Cost" colum.

17



RECOMMENDATICNS FCR ESTIMATING COSTS OF STRUCTIURES

‘Cost of gtructures, based on current prices, will very between $14 and
$22 per square foot.

To find  the étructure area, multiply the overall length of a structure
by the width (roadway width plus curbs or walks).

Structures of moderate length (30 to 40 feet), with moderate heipght
from footing to floor (12 to 15 feet) and without piling will cost near the
%14 per square foot price. Longer structures, with similar conditionms,
should be lower in price.

Structures of shorter length (20 to 30 feet) and requiring piling will
cost near the §$22 per square fool price.

Engineers should determine the estimated cost of e structure, within
the above linmits, based on the required design features and foundation
difficulties. For estimated vnit costs above $22 per square fool, an: ex-
planation should bs made,.

18
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MICHLGAN GOOD ROADS FEDERATION
Highway Study Committes

‘ MUNICIPAL STREET REQUIRENMENTS
Classification and Inventory
May 1, 1947

OBJECTIVE

In the statement to the Governor and the Legislature "The Highway Trans-
portation Problem in Michigan" the Highway Study Committee said:

"BEnginesring analysis of facts now must determine:

The type of service each class of highway and street is
called on to provide.

Standards of construction required to achisve safe and
adequate traffic sarvice on a practical basis.

The gap between prasent conditions and desirable standards
which adds up to total needs.

When these needs, measured by recognized engineering standerds, are deter-
mined and related to each other, it will be possible for the psople of
Michigan and their publie officials to decide intelligently to what extent
they wish to meet the needs, and how guickly.

Some preliminary material on urban highway nesds is available. But the
gathering of data on a uniform and complete basis, so they can be analyzed
and interpreted as a whole, is a major part of the present study."

The objective, therefore, is to provide an engineering analysis of needs
of the urban systems which will be practical, uniform and acceptable.

A suggested method is outlined for your guidance. |

If the objective is to be achieved, each municipality must determine its
needs for improvement under the guldance of the Municipal Engineering
Committee.

METHOD

The work of gathering the engineering facts is divided into several pro-
_gressive steps. The information requested at this stage involves:

I. The classification of municipal streets
I1. An inventory of the present street system.
The street classification and inventory map eand tabulations when completed

should be mailed to J. P. Buckley, Engineer Director, Highway Study Committes,
Michigan Good Roads Federation, 512 Tussing Building, lensing, Michipan.

At a later date more information related to highway needs will be requested.

]
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Bach municipality is requested to return a city map and retain & sopy
for future use showing:

. I L

I1

CLASSIFIGATION

The arterial street system is to be shown by coloring. Those cities
which have an approved arterial street plan may transfer the informa-
tion on a city map using the standard color designation described
below and indicate the approval. Cities which do not have an approved
plan ‘may proceed according to "Criteria for Classifying City Streets,"
(Pege 5). In general the system will be composed of:

1. MAJOR THORCUGHFARES
a. All state trunklines shown in red
b. All other major thoroughfares shown in orangs

2. SECONDARY THORQUGHFARES shown in green,
(Some cities may not have this eclassification.)

3. LOCAL STREETS (all other streets)

Not indicated by color on the map. These will be shown by
total miles on the inventory form. (See Section III)

4, ALLEYS
Shown only on the inventory form by total miles.

INVERTCRY

On the seme map an inventory of only the major end secondary
thoroughfares shall be shown and include the following information
by street sections.

A section will be considered as a continuous strip of
pavement within the same width group and the same

surface type. A section shall end and & new section

begin where the index width or the surface {ype changes.
Each section of street shall indicate width by index number,
type of surface by letter and a length of section by a
mileage figure:

A, Street width

Width of street curb to curb is to be indicated by width groups.
For streets without curd use the width of traveled way.




B

All various width pavements will be included in groups and classi-
fied as follows:

Width Group Mep Index Number

10 feet to 19 feet
20 feet to 29 leet
30 feet to 39 feet
40 feet to 49 feet
50 feet to 55 [eet
60 feoet to 69 feet
T0 feet and over

BN WS TSI ]

Sur face typaé shell be classified in four categories and desig-
nated on the map by letters as follows: '

HIGH TYPE Code Letter (H)
inecluding
Concrete
Brick or other block on concrete base
All bituminous types on concrete bases

INTERMEDIATE TYPE Code Letter (I)
including
K11 bituminous types on gravel, stone or similar
base.

LOW TYPE Code Letter (L)

including
Giravel ’ Crushed Stons
Cinders Mine Rock
. Slag W. B. Macadam
Stemp sand " and similar surfaces

EARTH ROADS Code Letter (E)

THE LENGTH of the section will be expressed in miles and decimals
thereof.

Examples 1.66 0,39 0.04
TYPE OF PARKING

Type of parking shall be indicated on the map for only the
major and secondary thoroughfares by the use of two symbols.
Where a symbol is not used it will be assumed that normal
parallel parking is permitted. The symbol /?Q?Qﬁﬁﬂﬂéﬂﬂﬁﬂé/
ghall represent ereas where angle parking is permitted and
+NO shall represent areas where no parking is permitted.
The no-parking symbol shall not be used for short sections
such as building and theatre entrances, driveways or loading

~ docks, cab or bus stands.



TIT. INVENTORY TABULATTON FORM

An inventory form (M-1l) is provided to consolidate and total all
information {except parking repulations) shown on the map. It

is necessary that this form be filled out completely in order

the.t the totals for the state-wide classification and inventory
may be ascertained rapidly and uniformly. An additional form (M-1)
is provided for your record. -

l. All fipures to be placed on the form shall be in milss
‘ and decimals thersof. Where a classification does not
apply to your city, mark with an X to indicate the

classification has not been overlooked.

2. Structures (bridges) are divided into three classes. The
structures shall be recorded as number of units regardless
of length, width or number of spans.

3. Local streets shall be recorded in total miles for your
city and shall not include any other clasiification,
(Do not duplicate intersections in the mileage total. )

4. Alleys shall be recorded in total miles.

SUGGBESTICHS

It will be necessary that you prepare two maps, one for your own reference
for deternmining needs at a later date and one to be presented to the Highway
Study Committee. 1In order to obtain uniformity and ease of interpretation
it is requested that you follow the same color deslgnatlon found on the
sample.

For those cities and villages which do not have printed Copies or tracings
of the city map it is supgested that photostatic copies be obtained.

The scale of the map is not important but should be large enough to include
inventory data but small enough for desk use. Larger cities may present

the mep in sections.

A sample of the "Method for entering deta on the map" is attached.
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MICHIGAN GOOD ROADS FEDERATION
Highway Study Committee

CRITERIA FOR CLASSIFYING CITY STREETS

The need for classification of streets in urban areas has long been recognized.
As a foundation for a system of thoroughfares there must be a street plan,

end particularly a major street plan dealing more especlally with the most
important routes of travel within the city. Such a plan provides the basis

for sound financing and progressive devslopment of the system of streets.

The activities of a city naturally group themselves around focal points

of special interest. Since theses focal points determine the positions

and directions of the principal streets, they play an important part in
the c¢ity plan. The principal focus.for the main arteries is the centrel
business district and for that reason traffie feecilities are usually made
to favor that important place. Other focal points of traffic importance
are subordinate business centers, major industries, major parks and
recreational areas and terminal areas and public buildings. Just as these
foeal points within a city determine the location of the principal arteries,
the city itself becomes a dominsnt focal point end determines the location
of the principal trensportation routes that converge toward the city.

City streets are usually classified according to the degree of their
relative importance in the transportation system as follows:

DEFINITICNS

1, Major Thorouphfares == A primary transportation artery which comnscts
the focal points of primary traffic interest within the city; a
primary artery which provides communication with other communities
and the ocutlying areas; a primary artery which has relatively high
traffic compared with other streets within the city.

#Note: At this sbape, expressways will be considered major
thoroughfares.

2. Secondary Thoroughfares -- A secondary transportation route that serves
: to cormect the lesser important focal points within the city or to
provide communication with points of traffic intersest in the ocutlying
areas., In addition to the above, they are those routes which serve
to collect and distribute traffic from the major thoroughfares onto
the loeal streots. '

3. Local Streets -~ A loeal street is limited primarily to providing
access to the abutbting property. It is tributary to the major and
secondary thoroughfares, is expected to serve only limited areas and
discourages through traffic.

4, Alleys




e

Traffic tends to.select the most direct, wide strests and follows the line
of least resistance. Through experience- and observation, city officials
Imow which are the main thoroughfares and which are purely: local streets. -
There may be some question as to which routes should be classed as secondery
thoroughfares or feeder routes. There may also be some doubt as to whether

_ the existing known major thoroughfares are located 4o best serve the traffic
needs. The following.suggestions will help to define the classification.

SUGGESTIONS FOR,DETERMINING MAJOR AND SECONDARY THORCUGHFARES |

In absence of a well ‘considered end accepted major street plan with which
to identify the various classes of streets, the existing. pattorn may be:
accepted. This pattern can be identified in general by showing om & work
map for your own use: (The final selection will be transcribed on the
map to be presented. ) : '

1. The prlnclpal transportatlon routes through the mun101pality,,'
such as the state trunklmeso .

2. Otreets which connect the‘principal counﬁy_roads with the main
business areas or which connect two or more county roads.

3. The through streets at which traffic iﬁ‘r@qﬁir@d tostop,
4, Crosstown end ciroumferential routes.
5. Location of the focal points of traffic interest.

a. Business centers

b. Major industries '

¢, Major parks and recreational areas

d. Transportation terminal facilities

8., Other focal points of traffic interest

Having indicated on the work map the existing thoroughfares snd the

- focal points of traffic importance, it will be possible to classify the
existing system in accordance with the stated definitions. Wherse

available, a traffic map will furnish additional criteria for identifying
the street pattern, Where not available, approximations of traffic '
volumes should indicate the relative importance of the verious strests

on the major street plan. Streets which carry relatively large volumss

of traffic compared with other streets in your city are usually on the .

ma jor thoroughfarse street system. ‘

A study ¢f the map mey indicate that certain areas lack sufficient fseder
routes. In the larger cities; such feeder routes may be necessary: -
every six to eight blocks. A knowledge of the area o be served according
to the density of population, contipuity of other routes, etc. will indicate
such need. Such routes should be added, where thought necessary, regardless
of whether or not it is now a through street. Certain other routes may be
necessary to provide connsctions for an integrated system of highways.



MICHIGAN GOOD ROADS FEDERATION
Highway Study Cormittes

INVENTORY OF CLASSIFIED CITY STREETS

Alleys

Hiles

County City of.
Total City Area Acres
MILES BY WIDTH GROUPS AND SURFACE TYFES
" By Width Index Number
Major ' - Totals 1 3 & 5 7
Thoroughfares  High Type ' i '
1. State Intermediate
Trunkline Low
Subtotals
2, Other High Type
. Major Intermediate
: " Low
Barth
Subtotals
: High Type
Secondary Intermediate
- Thoroughfares Low
: Barth
Subtotals
Major end Secondery
Thoroughfares TOTALS
Local Strests  High Type — Miles Divided Highways
- Intermediate Miles Included in this tabulation
Low Miles Miles
Earth Miles
Local Streets Total Miles : T
o County Roads within the city -
Total A1l Streets Miles included in this e
tabulation Miles
Main Line R. - R.
. Grade Crossings
Number of Structures
1. R. R. Separations Prepared by:
2, Stream Crossings
of more than 20
feot span Title
d. Road Separations Date




MICHIGAN GOOD ROADS FEDERATION
Highway Study Comittee

INVENTORY OF CLASSIFIED CITY STREETS

MainlLine R. R,
. Grade Crossings

Number of Sitructures
1. R. R. Separations
2, Stream Crossings
of more than 20
feet span
3. Road Separations

Alleys

Miles

Frepa

County City of
Total City Area Acres’
MILES BY WIDTH GROUPS AND SURFACE TYPES
, ,
- By Width Index Number
Mator ‘ Totals -1 3 4 5. 6 7
Thoroughfares  High Type
1. State Intermadiate
Trunkline Low
Subtotals
2, Other High Type
Ma jor Intermediate
Low
‘Barth -
Subtotals
High Type
Secondary Intermediate
Thoroughfares Low .
- Earth
Subtotals
Major and Secondary
Thoroughfares TOTALS
Local Streets High Type Miles Divided nghways
Intermediate Miles Included in this tabulation
- Low Miles Miles
Earth Miles
Local Streets Total Miles : g
County Roads within the city .
Total All Streeis Miles included in this ;

tabulation Miles

red by:

Title...

Dats




MICHIGAN GOOD ROADS FEDERATION
HIGHWAY STUDY COMMITTEE ‘

METHOD FOR ENTERING DATA ON THE MAP

NOTE: THE COMMENT BELOW WILL NOT APPEAR ON THE MAP

| STATE HIGHWAY ( MAJOR THOROUGHFARE )

o . OTHER MAJOR THOROUGHFARE

e

SECONDARY THOROUGHFARE

1 TO7 WIDTH INDEX NUMBER

1=10 FEET TO 19 FEET
2:20 FEET TO 29 FEET
3=30 FEET TO 39 FEET
4 40 FEET TO 49 FEET
6: 30 FEET TO 59 FEET
6=60 FEET TO 69 FEET
7= 70 FEET AND OVER

gl

SURFAGE TYPE

H HIGH TYPE SURFAGE
1 INTERMEDIATE TYPE
L. LOW TYPE SURFAGE
0.26 MILES — LENGTH OF SECTION

B e BOUNDARY OF SECTION

TYPE OF PARKING

% SZAALFE ANGLE PARKING BOTH SIDES

(NO SYMBOL) PARALLEL PARKING BOTH SIDES

PARALLEL PARKING ONE SIDE ANGLE PARKING
OTHER SIDE

o NO NO PARKING
-  MILES — LENGTH OF SECTION
s e

INTERMEDIATE TYPE SURFAGE

l‘wmm INDEX NUMBER

LLLtLls

LAl

5=-1I—-101

NO SYMBOL - PARALLEL PARKING

i
[
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. PROCEDURE AND INSTRUCTIONS FOR DETERMIKING
MUNICTIPAL STREET NEEDS
June 16, 1947

The Municipal Engineering Committee has established the method by which
the present deficiencles and needs of municipal streets are to be de=-
termined. The procedure is necessary to provide a sound, uniform,
acceptable and yet prectical estimate of the actual existing needs.
State end county roads are being snalyzed by similar processes.

Deficiencies and needs are to be determined on the basis of physical facts
and sound judgment without consideration of methods of immediate financing.
Estimates are to reflect only those needs which cen be justified.

OUTLINE OF FROCEDURE (Explained on pages 2-6)

I.

1T,

ITI.

Refer to your copy of the "Classification and Inventory Map" recently
submitted in reply to letter from J. P. Buckley, dated May 8, 1947.

Determine the defieienqiesa

A, Pavement type and condition

B. Inadequate traffic capacity

€. Traffic Control

D. Structures

Determine the needs:

When deficiencies of streets or structures reguire improvement

A. An estimate on form M-2 is to be prepared for each projesct on the
major and secondary thoroughfares, imcluding state trunklines,

B. An estimate on form M=3 is to be prepared for groups of projects
on the local streets.

C. An estimate on form M-4 is to be prepared for each structure on
any street.

A summary of all needed projects is to be recorded on an estimete sheet,
form M~5. '

Upon completion of the determination of needs the following items are
to be forwarded to J. P. Buckley, BEngineer-Director, Highway Study
Committee, Michigan Good Roads Federation, 512 Tussing Building,
Lensing 7, Michigan, on or before August 15, 1947,

1. City map showing location of each project with job numbers.

2. One copy of each estimate, forms M-2, 3 and 4. ‘ :

3. One copy of the summery, form M-5, expressing the total municipal
needs.

1,



EXPLANATION OF FROCEDURE

Note: This is a step by step process. Questions which arise in the first
parts may be answered by continuing to later parts end the instructions for
each form. :

1.

IT.

2,

which you recently submitted.

CLASSIFICATION AND INVENTORY MAP

The street classifications referred to in these 1nstruct10ns are those

DEFICIENCIES ARE TC BE JUDGED AND INDICATED AS FOLLOWS:

Include state trunkiines inside city or village limits.
A. Pavement: Type end Condition

1. Major and Sscondary Thoroughfare System:-mark in green on a work
map the locatioms of stréets which need:-

a. Construction to provide a high type pavement when e lower
type now exists.

b. Reconstruction of present base and surface.

c. Recapping or resurfacing of 2" or more in thickness, and
base repair.

Note: Indicate the lecation of each of these conditions by
symbols as shown in the sample, page 9.

2, Local Streetsi-estimate, without merking on the map, the total
mileage in sach of the five classes shown in Taeble 1 which re-
quire:-

a. Construction to provide a higher type pavement than now
exists. {(Refer to Table 1.)

b, Reconstruction of base and surface.

¢. Recapping or resurfecing of 2" or more in thickness, and
base repair.

Note: Local strests having very little traffiec and located in
lightly populated areas will ordinarily be conslderad
satisfactory in their prssent condltiono'

B. Inadequate Traffic Capacity

In those cities where traffic congestion is a problems-

1. Mark in red on the same work map those locations where there is
traffic congestion on the major and secondary thorqqghfare system.

2. To judge the needs for improvement to relievée congestion, it is
necessary to use traffic data. Avallable traffic datae should be
brought up to date and converted to the average 24-hour treffiec
figures, which should then be placed on the map at the proper
locations.




ITI.

If no date is available, short traffic counts can be made and
expanded to show the average daily traffic. A brief explana-
tion of the method is om page 7.

If no data can be secured, your best estimaste of the averape
daily traffic volumes should be shown. :

C. Traffic Control

Ma jor and secondary thoroughfares should have efficient highway
lighting for traffic safety. The Illuminating Engineers Society has
established acceptable standards. Thoroughferes should have adequate
signalization for safe, efficient traffic flow. Table 1, "Standards®
also indicates two kinds of local streets (Nos. 4 and 5) which should
have traffic control. Deficiencies in these items should be con-
sidered.

D. Structures on all strests, both thoroughfares (including trunklines)
and local. ‘

A1l structures (defined as grade separations and bridges of 20 feet
or more i1n length) are to be examined to determine;-

1. Defaciencies in roadway width.
2. Deficiencies in structural condition and load carrying capacity.

Judgment can be guided by the sppropriate standards for structures
stated in Table 1. Structures in good condition which meet these
standards within reasonable limits can be considered satisfactory.

DETERMINATION OF NEEDS

4L review of the deficiencies shown on the work map will indicate the ex-
tent of need for improvement. Your determination of those needs will be
subject to a review by the Municipal Engineering Committee and by the
staff. of the Highway Study Committee which may include a field check of
the stated needs. :

When the need for an improvement is debtermined, the selection of standerds §j
should teke into account further traffic increasss. i

Projects are not %o be established, or estimated as a need, for work which
would normally be accomplished by maintenance operations.

A job number is to be assigned to each needed project on the thorough-

fare system, and sach structure project. The job numbers are to be

placed on the map and on the forms M-2 or M-4 correspondingly. The
assignment of these numbers should be approximately in accordance with

your present idea of the priority of the project, including all streets

and structures. This statement of priority will not censtitute a commit-
ment or a program. It will show in general, the kind of work most urgently
needed by all the municipalities.



Sugpestions for estimating the per mile or square yard costs of pave-
ments end the costs of struectures at present prices are given on ‘
page 14. Other costs such as right of way, signalizetion, etec. should
be & reasonable estimate based on the present price levels. Your owm
ostimates are preferred. If your costs are less than those suggested,
no further explanation is reguired. The eatire cost should be stated,
regardless of eny present or proposed division of the cost between
governmental jurisdictions or property owners.

“As Mejor and Secondary Thoroughfares (including'state trunklines)

The work map will indicate the locations on major end secendary
thoroughfares where deficiencies exist. Cost estimates of corrsc-
tive measures are to be prepared on form M-2 or M-4 eccording to the
respective instructions, and the following:-

1. Where traffic congestion is not & problem, the following paving
operations may be required:-

&, Provide a high type pavement.
b. Reconstruet existing high type pavement.
¢s Recap or resurface existing high type pavement.

2. Where traffic congestion is a problem, the proper pavement width
should be determined before estimating cost of surfacing.

At congested locations, the traffic data shown on the work map
can be used to determine the pavement widths required under
various operating conditions, by examining Table 2. For example:

An existing 48=-foot pavement (curb to curb) in & business
area is carrying 8,000 vehicles per day and congestion is
frequent. Parallel parking and right and left turns sre
permitted. '

Under these conditions, if continued, it would require a pavement
66 feet wide to relieve congestion. Table 2 indicates that parke-
ing would have to bse prohibited to relieve congestion on the
exlstlng pavenment.

In this case, an estimate could be éubmitted for the cost ofi-

1. Widening the pavement to 66 feet, or

2. Improving a parallel street, or :

3. Providing off-street parking facilities sufflclent to permit
the prohibition of parking on the pavement.

The most economical, yet feasible, means of relieving traffic con-
restion should be examined. Other means of congestion relief are

suggested on page 8, and they should be considered before deciding
to submit an estimate of need on form ¥-2.

It should be realized that the cost of relieving traffic congestion
by any of these means may not be materially different. A good '
estimate for any one of these solutions will be satisfactory.




3,

Existing pavements which are about 10 percent less in width than in-
dicated in Table 2 will carry the same traffic volumes under condi-
tions which can be tolerated and an estimate should not be submitted.

However, when a decision is reached to widen a street, the estimate
of cost should be based, whensever practicable, on the standard widths
stated in Table 2 and include necessary right of way costs and other
items, stated separately, as shown in Table 1 and on form M-2Z.

Off=gtreet parking facilities may be the means of relieving traffie
congestion on a particular street. If so, the estimated cost, in-
cluding property (seperately stated) mey be reported on the form M~2
relating to that street. The same form may include costs for other
items of work also necessary on that street.

Where additionsl off-street perking facilities are needed, & ssparats

form M-2 may be submitied for a group of such facilities. Reasons

for including such facilities should be stated.

Highway Lighting or traffic control devices or both, {if not other-
wise included in project estimates) may be separately estimated and
submitted on forwm M-2.

Referring to Table 1, it will be noted that "Highway Lighting® and
"Traffic Control Devices" are considered necessary on thoroughfares.
Suggestions for estimating the cost of the additional signel lights
needed ars stated on page 14.

Local Streets

Deficiencies in surfsce type or state of repair will have been deter-
mined for sach of the five classes of local streets shown in Table 1.

Standard widths to which local street pavements should be constructed
are alsc indicated in Table 1.

Estimates of needs for local street improvement are to be made without
regard to whether the work might be done by budgetary appropriation or

by special assessment., The estimates are to show the entire cost, and
are to be segregated in three groups on form M-3, as follows:-

1.

Cost estimates of needs for

8, construction to provide a higher type surface than now exists, or
b. reconstruction of base and surface

can be computsd by multiplying the lineal feet of street deficient
for these reasons by the standard width, dividing by nine and multi-
plying by the square yard price shown in Table 1, for each class of
street.

This procedure assumes that loecal streets requiring such construction will

-be constructed to the standard widths, and at the assumed prices. If

these prices are not approxinmetely correct for your community, please

adjust to the correct fipure.

Tf the unit price used is higher than shown

in Table 1, explanation should be made on the reverse side of form M-3.

5.
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2. Cost estimates of needs for:— '
¢. recapping or re-surfacing (at least. 2" thlck) oﬁ pavemsnts
. on local streets
can be computed by multiplying the mlleage of such deficient
streets in each cless by the averapge cost to you for the present
average widths.

3, Some local street pavements may be considerably narrower than the
indicated standards. Where widening should be included in the
needs, follow the standards shown in Table 1, and mark the loca-
tions in yellow on the map. ' K

€. Structures

An individual estimate is to be submitted for each daficisnt or needed
new structure including those on the local streets. The estimates

are 10 be stated on form M-4 in accordance with the instructlons rge
lating t¢o that form. : :

Reasonable differences in width or load capacity from thé standards _ %
stated in Table 1 can be %tolerated 1f the structure is in generally i
good condition. : i

New structures should be planned to the steted standards. Sugpestions
for estimating the cost of new structures are given on page 14, A
brief justification should be stated for any new structurs.

, SUMMARY

A summery of all needed projects is to be recorded on an estlmate sheet,
form M-b6. . .

REPORTING

Upon completion of the determination of needs the following items are to
be forwarded to J. P. Buckley, Engineer-Director, Highway Study Committes,
Michigan Good Roads Federation, 512 Tu531ng Bumlding, Lansing 7, Michigan,
on or before August 15, 1947.

1. City map showing 1ocatlon of each projact with job numbersn

2. One copy of each estimate, forms M-2, 3 end 4.

3, One copy of the summary, formAMwS expr6551ng the total municipal
needs. .



MICHIGAN GOOD ROADS FEDERATION
Highway Study Committee

Special Instructions
for
TAKING SHORT TRAFFIC COUNTS

For the average city there will be no great difficulty in obtaining satis-
factory 24-hour traffic wvolumes from short counts taken through the peak

hour.

Traffic counts may be of public interest as well as a necessity for

determining neesds for improvements.

Progedure:

1.

3o

4,

Pick out the location along the sireet between intersections where
the apparent traffic volume is greatest.

Counts should continue for at least two hours and cover the
traffic peak (usually 4PM %o 6PM). They should be totaled by
15-minute periods. The high hour may occur and include parts
of two clock hours.

Note: Longer counts will relieve doubt as to the high traffic
hour and 24-hour counts will not nesed to be expanded..

Counts should include traffiec for both directions requiring two
menual counters working simultaneocusly.

A Thursday not precsedéd or followed by a holiday will give an
average count. Carnival or festival days should be avoided.

The 15-minute counts should be arranged chronologically in two
columns, one column for each direction of traffic flow. The
preatest sum of any consecutive four 15-minute periods will
give the high traffic hour.

The high traffic hour multiplied by ten (10) will give an ap-
proximate value for the 24-hour traffic volume.

If longer counts reveal a number of hours {4 or 5) flow at more
than 80 percent of ths high hour, the factor 10 may be increased
but not to exceed 12.5 to determine the 24-hour traffic volume.

Iff directional flow is apparent, counts may be necessary in the
morning and afternoen to determine the high hour.

Resort areas should make-allowance for seasonal high traffic hours
which occur more than 30 times a year.



COMMENTS ON THE RELIEF OF TRAFFIC GGNGESTION

BUSINESS AREAS ereate undesirable conditions for the orderly flow of through

traffic.

.

CURE PARKING doss not constitube en sconomicel use of the strest where high
traffic volumes prevaltl.

ANGLE PARKING reduces the sbreeh efficisncy end should bYe used only in low
spead arens where parking reguiremsnis teke precedent over the smooth opera-
tion of through traffic. ' ' o

,"’:MEH!’I s

gonerally move sconounical then m?ﬁ& LT WIDEN mz,;

WIS L

2

raligvy treffic on the businsss

~edtles whiah Lie on hwavily fraveled
soopestion on Yhe weln business street

o business sireets provide

G high traffic volune strests

F

snized Go provide highes
riving conditions,
w0 the one-way street doss not materielly

P oyahloles %a oppoging direcblons 19
ing the strest capacliy.

coptalin types of eccidents are lmpossible.

One-way streets more easily pormit segrogation of commereial traffic.

COMMENTS ON ONB-WAY STREET DESIGN

B

i.

2.

8.

One-way streeots should extend for: considerable length in crder to
attract through traffic from the business street.

Well designed cormections from the one-way sfreet to tha major %horoughr
fare beyond the business district or ot the city limits will allow
traffic %o pass through the eity or reach its destination within the
aity'with_reasonable speed.

Beonomies may be shown by st?eet openings to produce a continuous
ong=way street system.




MICHIGAN GOOD ROADS FEDERATION
HIGHWAY STUDY COMMITTEE

METHOD FOR ENTERING DATA ON MAP

.'jl_/
1-(6)-6000

w T D Z

NOTE: THE COMMENTS BELOW WILL NOT
APPEAR ON THE MAP

(00 CONGESTED PAVEMENTS REQUIRING

TRAFFIC RELIEF

(WS DEFICIENT SURFACE REQUIRING

RECONSTRUCTION OR RESURFACING

RED AND GREEN DENOTE DEFICIENCIES
ON THE MAJOR AND SECONDARY THORO-
FARES INCLUDING STATE TRUNKLINES

WIDENING LOCAL PAVEMENTS

TYPES OF CONSTRUCTION

NEW CONSTRUCTION
RECONSTRUCTION

WIDENING

SURFACING OR RESURFACING
OFF STREET PARKING

] oV
=

|
|
11—
i
1

JOB NUMBER

¥ 4 LENGTH OF PROJECT
7000 AVERAGE 24 HR. TRAFFIC FLOW

!!

| | [ B B o |
ir: ] !‘Wf i . 1 i
a 4 = BT s
. |y [ ]
: W) iy )

L

INDICATES

DEFICIENT SURFACE
e AND | CONGESTION

it
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MICHIGAN GUOD ROADS FEDERATICN
Highway Study Committee

Table 1
STANDARDS FOR MUNICIPAL STREETS AND STRUCTURES

{Adopted by the Municipal Engineering Committee, June 3, 1947)

PAVEMENT SURFACE DESCRIPTIVE INCLUDE IN CONSTRUCTION NEEDS STRUCTURES
WIDTHS - TYPE COST HIGHWAY TRAFFIC CONTROL DESIGN ROADWAY
{Curb to Curb} 1/ (Dollars Per LIGHTING DEVICES LOAD WIDTH 2/
STREET CLASS (Feet) Sq. Yd.) (Feet)

4., Major and Secondary .
Thoroughfares See Table 2 High See Pageléd Tes . Yes H-20 Same ag
Pavement width
B. Local Streets 3/ &

1. Apartment House
High Population Density 36 High $3.50 No No H-15 36

2, Single Family Residences
Med. Population Density 30 Intermediate 2.20 No No H-15 30

3. Country Homes :
Low Density - 205/ Intermedidte 1.50 5/ No No H-15 24

4. Hccess to Large Industrial,
Warehouse or Terminal Areas bdy High 400 Yes Yes H-20 bh

5, Access to Business Areas and
Small Industry : 40 Intermediate 2.20 Yos Yes H-20 40

1/ High type includes: concrete, brick, block and all bituminous surfaces on concrete base.
Intermediate type includes: all bituminous types on gravel, stone or similar base.

z/ Width curb to curb. In addition, sidewalks are recommended on both sides of structures.
3/ These standards are appliceble only for those streets where conditioms require dust control or some kind of surfacing.

4/ Costs include grading and drainage structure, base, surface and curb and gutter.

5/ No parking on pavement, no curb and gutter, provided drainage will be reasonably satisfactory. If not, use 30 ft. width.




MICHIGAN GOOD ROADS FEDERATION
Highway Study Committee

Table 2
STANDARDS FOR PAVEMENT WIDTHS
MAJOR AKD SEcogARY THOROUGHFARES
Accordlng to Traffic Flow and Operating Conditions 1/

(Adopted by the Municipal Engineering Committee, June 3, 1947)

AVERAGE 24 HOUR FREE FLOW INTERMEDIATE - BUSINESS OR INDUSTRIAI AREAS HmAYY PARKING DEMAND
TRAFFIC FLOW {EXPRESSWAYS) ARFAS 2/ No Parking on Street Parallel Parking on Stree
: No Left 20 Percent No Left 20 Percent
‘ Turns Turns Turns : Turns '
{Vehicles Per Day) (Feet) (Feet) : : (Feet) (Poet) (Feet) {Feet)
40,000 - 50,000 72
30,000 - 40,000 48 88 . 88
25,000 - 30,000 48 88 ) 88 3/
20,000 - 25,000 66 66 88 3/ : '
15,000 - 20,000 66 66 66 28 3/
12,000 - 15,000 bh 4dy 66 88 .88
9,000 ~ 12,000 4 4, 4l 66 88
7,500 - 9,000 i, Lty L 66 66
6,000 - 7,500 4/ iy L 4 4, 66
Under 6,000 4/ by 4 LA L, Ly

1/ For effect of other conditions on pavement width standards, see page 8 .
2/ Occasional parking and traffic lights spaced at long intervals.
3/ Wider pavements cannot be cperaied satisfactorily. Consider improvement of parallel and one-way streeis.

4/ VWinimum width of thoroughfares is A4 ft.
For state trunklines, widih should at least squal width of trunklines entering and leaving the municipality.

Tt



MICHIGAN GOOD ROADS FEDERATION
' Highway Study Committee
MUNICIPAL STREET NEEDS ON MAJOR AND SECONDARY THOROUGHFARES
on January 1, 1948 -

Main

Form M-2

. City Oak Ridge
Street Name Village of
between leplo Job No. 6 Length__1*%% _ Miles
and Eln County Road Yo X Yes
STRELT CLASSIFICATION DATA ON EXISTING STREET
Hajor Theroughfares Width of Surface 80 T4,
State Highway *
Othsyr Mejor Year Built (if known) 1923
Secondary ' o
Thoroughfares Type oncrets
BOULEVARD OR DIVIDED HIGHRAY__ Yes_ *._Wo Average 24-~Hour Traffic Flow 8000
DEFICIENCIES
Present Pavement Type Bslow Stendard_ Poor Pavement Condition X
' 7 Traffic Control Below Standard
Inadequate Traflfic Capacity. * Street Lighting — Sipnalization S
DESCRIBE PROPCSED CORRRCTION Reconstruet with 8% conerste end widen to 44 £t,
WORK REQUIRED (1811 in items thet apply) Estimated
Cost
ls New Comstruction: Type. Miles Width____ft. §
2. Reconstruct: Type__ 0" concrete MileslelO Width 44 rt, §_ 159,000
3, Widen: Type__ 8" concrete MilesQ-35 Width 14 rt, §__ 14,400
4, Resurfaces Type Miles Width ft. $
5. lendscaping on Boulevard or Divided Eighway: Miles Width 4. $
&, Offw-street Parking:Type_ Lob-surfacing Cepecity_ 150 _ cars  §_. 2,000
7. 8treet Lighting: Type $
8, Signalization: Type $
9, Rigbt of Way: For Parking Lot $20,000 - W‘id@ningﬁloe‘OOD. § 30,000
Betimate sssumes ourb parking allowed _ _Yes _* No Total Cost & _205,400

Remarks, Off-street parking required to avoid right of way widening for grester surface

width in the business district,

Date

fos L, P F
P72 S S

12,

Prepered by




INSTRUCTIONS FPOR USE OF FORM M--2

General: This form . iz to be used for individusl ztreet projects which have been
determined to¢ be needed according to inmgitructions .in the Explanation of Frocedure.
Use check mark or "x" wherever applicable. See example on opposite page.

To not ineclude as a present need, any project which .is contracted for or .is to
be comnstrucied during 1984%7.

‘Identification:
1. Check ¢n which street classification the ?roject ts located. One project.
should not irvolve more than one street classification. Several types of
work may be included in one project.
Job numbers are. tc correspond with the work map numbers.
Length in miles will be measured from the peoint of beginning to the
roint of ending of the project. This csn be scaled from the map.
Por projects on county roads check "yes". .

s o

= Loy

Data on Koisting Street: .
"¥pe: Describe briefly kind of surface and base.

Deficiencies: Check the deficiencliez that exist in this street section.

Chéck = "pPresent Pavement Type Below Standard” if failure of the base is
evident.

Check ~ "Poor Favement Condition" if pavement is the reguired standard
with base or surface faillure.
Check ~ "Insdeguate Traf{fic Capacity" if so determined from Teble II.

Work Heguired

Definitions: (G. & D. S. means, "grading and dralnage structures”". Dralinage
struciures include all structures up to 207 span length.)

1. PHNew Construction: :
2. Change of surface to higher type, including G. & D. S
b. HNew leecation construction, including G. & D. E. :

2. Hecohstruction: Hebuilding,to the same or similar type, including
base improvement, minor widening, and G. & [I'. S.

3. Widening' Existing road lefl in place. Major increase in width of
surface, including G. & D. £ ’

4. Resurfacing: Placing new surface of at least 2" in thickness dver
existing surface, or replacing a wearing course.

When widening and resurfacing of the existing pavement is planned, both are
‘to be shown. The width of each is to be indicated in proper space.

.Landscaping on Boulevard or Divided Highweys only.

Cifif~street parking will include constructlon items only, including
bullding censtruction.

Street Lighting will include construction items only..
Signalizatlon will include construction items omnly,

Right of ¥Wey will. include cost of land and reauired bullding moving
for widening projects or off-stireet parking projects. :

0 oo

¥ v @

Estimated Cost: The costs are to be based on per mile estimates and current prices.
Your cost estimates are to be used. The committee's estimate shown on Table T and
Fage 14 is only intended to be descripiive of the kind of pavement and .is not
necessarily correct for yoiur conditions.
ROTE: i. The estimated cos. for purchase of needed right-of-way for the project

is not included in the averade cost estimates shown on Table I and

tage 14.

2a Thg'cos% of grading and dralnage structures necessary for the com-

pletion of the project has been included in the averade cost egtimates
B ke: Desoribe betefiytanit 1 for i ¢ and oxt i
Pemarks: Describe brie any unusual reascns for improvemeni and extraordinary
cost. Use back of sheet {f NECEZHATY » P
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1. Examination of the cost per mile of expressways which have been construc-
ted covers so wide & range of conditlons that any attempt to strike a
fair, average cost would have no significance.
to $3,500,000 per mile depending on the type of construction and expendi-

SUGGESTIONS FOR ESTIMATING COST OF PAVEMENTS

tures for right of way.

2. Average cost of new construction of surface streets including removal
of the old surfece, excavation, drainage, curb and pavement is estimated

as follows:

1/ The cost of right of way, including building moving, mey exceed the

88 foot pavements mot ineluding right of way  $220,000
66 foot pavements not including right of way  $175,000
44 foot pavements not including right of way  $140,000
Local Strests (see Table I)

cost of pavement construction.

3. Widening: Cost of widened portion

Curb $1,50 linear foot
Surface $5.00 square yard

4, Resurfécing: Asphaltic concrete $2.00 squere yard.

5. Signal Lights: #1500 - #2200 per intersection

Cost of structures, based on current prices, will vary between $14 and $22

SUGGESTIONS FOR ESTIMATING COSTS OF STRUCTURES

per square foot of structure area,

To find the structure area, multiply the over-all length of tha\supef struc~

ture by

Structures of moderate length (30 to 40 feet), with moderate'height from
footing to floor (12 to 16 feet) and without piling will cost near the §14

per square foot price. Longer structures, with similer conditions, should

the width (roasdway width plus curbs or walks).

be lower in price.

Structures of shorter length (20 to 30 feet) and reguiring piling will cost

near the $22 per square foot price.

Engineers should determine the estimated cost of & structure, within the
above limits, based on the required design features and foundation diffi-
For estimated unit costs above $22 per square foot, an explanation

culties.

should be mads.

14.

Costs range from $500,000

1/
1/




MICHIGAN GOOD RQADS FEDERATION Form M-3
Highway Study Committese

MUNICIPAL STREET NEEDS ON LOCAL STREETS
on January 1, 1948 -
: ity

Village
Total inventory miles of Local Streets , - Number of miles deficient
Wew Construction
: . ; and : . , o , :
Loeal Street Classification Reconstruction Resurfacing. ' - Widening = Total
' - ' Miles Cost Miles Cost Miles . Cost Miles Cost
1. Apartment Houses
High Population Density
2, Single Family Residences
Medium Population Demsity
3¢ Country Homes
Low Populstion Density
4. Access to Large Industrial
Warshouse or Terminal Areas
5. Access to Business Areas
and Small Industry
TOTAL
Remarks:
Date S Prepared by

Titls




MICHIGAN GOOD ROADS FEDERATION . Form M-4
Highway Study Committee

MUNICIPAL STRUCTURE NEEDS
On January 1, 1948

On Major Thoroughfare | : City of . Oak Ridge
: Village
State Highwey —_— 5
Other ¥ajor R Job No.
Secondary Thoroughfare £ _
Local Street _ I County Road Yo _* _Yes
Street Wame | Water between Mill _ and First
% - B 1915
Straam.ﬁrossing_________ Hwy. Separation Year Built____-7-%
ReRo Overpass__ R.R« Underpass____ . Design Load__ -5

Type of Structure _Steel Truss Average 24~Hour Traffic Flow_ 2000
No. & Length of Spans____ 1 Total Length_J%zjﬁﬁ___Roadway Wigth__ 18 fH.
DEFICIENGIES |
1, Load Capacity o o ¢ ¢ o« o x Safe or Posted Load.S Tons
2 L] Width L L ? L] -] L3 L] [} -4 -] . x
3 ] Su‘bws‘t‘.fue‘hure e & o6 e ® ¢ *
4. Super=structure . « o o o *
5. Waterway Ared o « o o o o =
6 3 A.l igment a a @ a a -] a &
T. New Location o o o o0 o o Hew Design Load H-20
PROPOSED REMEDY . ‘

Type and Length : Cost

1. New Construection Width e 81,800

2. Reconstruction £

$ .51, 000
2 Span - Eteel girder ~ 70 ft.wiath 24 4., $_
$

3, Widening : Width £t

4. Repair : Describe i $

Right of Way Cost ¢ _None
Total Cost § _61,800

Special Reasons for Required Wbrk

Unusual Traffic Conditions Frequent Train Movements __Washed Out or Collapsed...

Remarks: Piling end center pier required. Price includes removal and salvape

of the old structure.

Date 4;4;a{”u§ 28 ST Prepared by_(/ .
‘ éy 7 7 //’. _ V7,

I
i
]
{
1
:
i
E
E'.
5
{




INSTRUCTIONS FOR USE OF FORM M=-4

General: This form is to be used for individual structure (bridge or grade
gseperation) projects which have been determined to be needed according to in-
structions in the Explanation of procedure.  Use check mark or "x" wherever
appliceble. See example on opposite papge. Any bridge or ssparation of 20
feet or more in span length is a structure. All drainege structures under

20 feet are considered culverts and are not to be reported on form M-4, Cule-

verts are to be 1nclu¢ed in road estimates on form M-2 and M=3.

Do not Include as a present nsed, any project which is contracted for or to
be constructed during 1947.

Data on Existing Structure; Check kind (stream crdssing, etc.). If known,
state year built and desipn load. Describe type of structure (steel girder ‘
with concrete deck, steel truss with plank deck, ete.). Average 24-hour traffic
flow is that shown on the project map.

Defliciencies: Check the kinds of deficlencies that exist in this structure.

1. Load Capacitys Check, if the structure does not meet the con-
ditions shown on Table I within reasonably safe limits.

2. Width: Same as {1) above.

3. OBub-structure: <Check if the condition is such that repair or
reconstruction is required now.

4. Super-gtructure: Same as (3) above.

5. Waterwey Area: Check if the cross-sectional areas between abut-
ments and from stream bottom to bridge girders is frequently
inedequete for stream flow,

6. Allpgnment: Check if alignment is unsefe for traffic or in-

‘ efficient for stream flow.

7. New Location: Check only if there 1s need for e atructure which
doss no% exist et or near this location.

Proposed Remedys; Check which of the four remedies is proposed end indicate
briefly the new type, length and clear roadway width proposed. Definitionsg

1. New Construction: Bullding a new structure not replacing en
- existing one.
" 2. Reconstruetion: Replacement of an entire existing struoture.
3. Widening existing structure.
4. Repairs: Abutments repaired, truss strepgthened, deck replaced, etc, .

Estimated Costs

1. State the estimated cost, at current prices, of the new structure or
repairs, including approach spans or short approaches. ,
(See "Recommendations for estimating costs of structures™ page 14.)

2. State the estimated cost of right-of-wey required (if eny) for
the structure and i%s approaches. '

Remarkss Déescribe brisfly any unusual reasons for improvement and extraordinary
cost. Use back of sheet if necessary.

17,



MICHIGAN GOOD RUADS FEDERATION
Highway Study Committes

TOTAL MUKICIPAL STREET AND STRUCTURE NEEDS Form ¥-5
City

F ared b Dat
ToPere v ° Yillage

WORK EEQUIRED ' MAJOR THOROUGHFARES SECONDARY
STATE TRUNELINES OTHER THOROUGHFARES LOCAL STREETS TOTAL

STREETS (Miles)] {(cost) (Miles) (Cost) | (uiles)| (Cost) | (Miles) (Cost) | (Miles) (Cost)

1. New Construction $ $ $ & $

2. Reconstruet - S

3. Widen

4. Resurfacs

Sub~total

6, Landscaping _ ——— —_—— —_ ’ _—

6. 0fe-Strest Parking| VUEoer) (Number ) (Nuriber ) (Number )

Ts Street Lighting i I , -

8. Signalization —_— - _— — R

Sub-total , — — o L I

9. Right of Way e e —_— —— S

TOTAL STREETS

STRUCTURES (Number) | (Cost) | (Number) (Cost) | (Wumber)| (Cost) | (Wumber) (Cost) | (Number) (Cost)

1. New Construction $ $ $ 2 ]

2. Reconstruct

3, Widen

- 4,.Repair

Right of Way ———— 1 —— oo S S

TOTAL STRUCTURES






