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PROCEDURES FOR DETERMINING ROADWAY DEFICIENCIES 

FOREWORD 

The Michigan Good.Roads Federation, through its Highway Study Committee, 
has made a study of Michigan highway, road, and street needs. This study has now 
been completed and a report of its findings has been prepared and printed for the 
information of the people, the Governor, and the Legislature of the State • 

• 
The present book is a collection of the procedures prepared by the 

engineering staff and consultants of the committee, and issued to the various 
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 oreanizations interested in progressive highway development and 
use. The Highway Study Committee which made the study is composed of representa­
tives of private hi~hway user groups, commercial users, road builders, the County 
Road Association of Michigan, ·the Michigan Municipal League and the State Highway 
Department. 

The special staff for the study was made up of personnel from the Planning 
and Traffic Divis ion of the State Highway Department. The work of the staff was 
supplemented by technicians from other cooperating agencies and organizations and 
by specialists and consultants 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-committees conversant, respectively, with conditions in the 
state, county, and city and village hip;hway jurisdictions. The sub-committee deal­
ing with the bases 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 
Michie;an Municipal League. 

The Committee 1 s engineering 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 streets. They also suggested procedures for 
determining needs in relation to these standards. 

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

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



in their several highway fields. 
which other practical highway men 
development. 

Their object was to establish methods by 
could do a job essential to further highway 

The fact that these manuals produced generally successful results, w~s 
due in part to the methods adopted to familiarize county and municipal highway 
officials with their use. Local conuni ttees, acting under the initiative of the 
County Roads Association, organized regional meetings of county officials at 
which members of the study committee's staff carefully explained the standards, 
the procedures, and the methods of operation. A 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 cooperative contact with the local 
agencie.s. District and assistant district engineers of the State Highway Depart­
ment also gave much assistance, particularly to the smaller cities and villages. 

It is hoped that this presentation of some of the basic 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 TRUNKLINE NEEDS 

July 1947 

INTRODUCTION 

The Michigan Good Roads Federation has appointed the Hi~hway Study Committee 
to gather, analyze, and present facts about highways, roads, and streets to 
assist in solving the highway transportation problem in Michigan. 

A major part of this study is directed toward answering the question '"what 
are the road needs?" 

Commissioner Charles M. Ziegler has appointed the State Highway Department 
Engineering Committee to cooperate with the Highway Study Committee and to 
determine what improvements are needed on the state trunklines to enable them 
to serve traffic safely and efficiently. The Engineering Committee has de­
veloped the bases and procedure set forth in this manual. The procedure is 
necessary to provide a sound, uniform, acceptable, and practical estimate of 
present trunkline needs. 

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

Similar committees have been established to study 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 Committee which has stated to 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 quickly. 

Some preliminary material 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." 

l 



OUTLINE OF PROCEDURE 
(explained on pages 3 to 6) 

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

2. Tolerable conditions permitted to exist on present rural trunklines 
were determined. 

3. Trunklines were segregated by sections according to significant traffic 
volumes and character. 

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

5, On the basis of the kind and number of existing deficiencies, a pre­
liminary list of required improvements to eliminate the deficiencies 
was l).r~tpared and locations shown on a s~parate map. 

6. The district engineers are to examine the data and, on the basis of judg­
ment and knowledge, prepare a critical review including: 

a. additions or deletions of deficiencies, both in kind and location, 
s'ta ting reasons. 

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

7. 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. 

8. Additional needs for new construction not otherwise included will be 
determined by the Committee after considering recommendations of district 
engineers. These will include:-

a. bypasses 
b. major relocations or additional highways 
c. connecting links to complete a section 

9. Urban state trunkline needs will be determined by joint action of 

a. The State Highway Department Engineering Committee 
b. The Municipal Engineering Committee 

10. Cost estimates of the physical needs are to be prepared for 

a. highway,s - - by the Road Division 
b. structures - - by the Bridge Division 
c. right of way - - by the Right of Way Division 

2 



EXPLANATION OF PROCEDURE 

1. Standards 

The "G:C01ffiTRIC DESIGN STANDARDS FOR 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 required 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 net used directly in this study to gauge deficiencies. 
However, the data on which the standards are based are used to judge the 
"Tolerable Conditions" as described in the next paragraph. 

2. Tolerable Conditions 

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

Table II states the minimum facilities and conditions which can be per­
mitted to remain on the rural state trunklines within the various traffic 
flow ranges. 

The values stated 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 district engineers are to use these criteria in the items 
which have definite values, and elsewhere exercise their judgment. 

~. Trunkline Segregation 

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 than 
other trunklines. These were determined by examining values of traffic 
flow in the 30th high hour of the year as referred to the Explanations of 
Tables I and II. 

4. Deficiency Determination 

A. Highways· 

Present deficiencies of rural trunklines are based on the present (1948) 
traffic flow related to the present physical conditions. When the latter 
are defic2ent when measured by one or more of the criteria shown in 
Table II and its explanation, the trunkline is considered deficient in 
that location. 

3 
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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. 

B. Structures 

Deficienc·ies of existing structures are to be determined in a manner 
similar to that for highways. Since the tolerable conditions for 
structures are the same for all trunklines, as stated in Tltble II, 
the Bridge Division will furnish a preliminary list of all deficient 
structures to district bridge engineers for review. 

5. Determination of Needs 

A. Highways 

The tabulation referred to in paragraph 4-A includes, for each loca­
tion, a statement of "Needed Improvements". The type of improvement 
suggested is based on 

1. the nature and extent of the deficiencies 
2. the "Geometric De·sign Standards" shown in Table I 

both as related to traffic volume and traffic characteristics. 
The map entitled "Rural State Trunkline Needs - Proposed Improvements" 
displays the proposed improvements graphically. 

B. 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. 

6. District Engineers' Review 

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

A. Highways. 

L When the district engineer agrees with the listing of existing 
conditions and the nature of the deficiencies, "OK" is to<~€! 
written in red pencil in the column labeled "Length", at each 
mileage figure 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 cf each comment. Reasons for changes to .be 
given. 
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If the work is under construction or to be awarded in 1947 for 
some of the listed locations, this fact should be included in 
the comments, together 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
provemen·t, he is to write "OK" in red pencil immediately above 
the type of proposed improvement for each route and location. 

4. When he does not agree, comments are to be prepared in a manner 
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 deficient 
bridges and proposed improvements. 

2. If work is under construction or to be.awarded in 1947 for 
some of the listed locations, this fact should be noted so 
that the l1st may be corrected. 

7. Return Review 

The district engineers 
completed and returned 
Return: 

review for both highways and structures is to be 
to Chief Engineer, H. C. Coons, by August 19, 1947. 

A. the "Existing Deficiency" map 
B. the "Proposed Improvement" map 
C. the tabulation sheets for highways and the list for structures 
D. your comments, with reasons for changes 

The Committee will review your comments before making final determination 
of needs. 

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

8. Additional Needs 

The maps and tabulations previously referred to will show only the needs 
on present state trunkline locations. Additional faciiities to serve 
present traffic may be necessary. Such needs include bypasses, major re­
locations and new highways. Comp.iete studies have not been made £or 
all such necessary facili ies. , owever, sufficient data is ava:).lable to 
make reasonable estimates for many locations. 

I~ should be understood that the determination of state trunkline needs 
is not a commitment nor a program. It shou,d be considered that the funds 
required to correct a deficiency would provide that correction regardless 
of the final method selected. For examp'.e, the cost of improvement of two 
parallel highwa ·S may not be materially different than the combined cost 
of a higher standard on one and a lower o the other. The .choice of the 
actual improvement could be determined later without greatly affecting the 
overall estimates. 
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On 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. 

Ree;ardless of traffic requirements, connecting links between previously 
completed sections may be justified on the basis of safety and convenience. 
If not otherwise included, the Committee will determine such needs. 

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

9. Urban Trunkline Needs 

The Municipal Engineering Committee requested all municipalities to 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. In larger places, local needs may dictate 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. 

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

10. Cost Estimates 

6 

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 standards of new 
construction shown in Table I. 

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

The estimates are to be applied to the total accumulation of needs to 
determine the complete estimated cost of improving the state trunklines 
to the standards required. 



MICHIGAN GOOD ROADS FEDERATION 
Highway Study Committee 

TABLE I 

GEOMETRIC DESIGN STANDARDS FOR NEW CON­
STRUCTION OF RURAL STATE TRUNKLINES 

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

RIG HIJ'IAYS 

11 Av. 24 hr. Traffic Flow 
Capacity Range above 12,000 3,000-12,000 600-3,000 

Commercial Traffic ~ 
(volume and weight) 

All Separated Grades 
Required 

Heavy 

Yes 

Heavy 

No 

Partial 

Heavy Medium 

No No 

or When located in Control of Access 
Required Complete Complete developing areas 

Number of Lanes 

Desi~n Speed (mi./hr.) 

Pavement Type 

Lane Width (ft.) 

Maximum Grade (percent) 

Shoulder Width (ft.) 

Right of Way Width (ft.) 

4-6 
(divided) 

70 

High 

12 

3 

10 

230 

4 
(divided) 

70 

High 

12 

3 

10 

200 

2 2 

70 60-70 

High High 

12 11 

3 4 

10 8 

120 120 

up to 600 

Medium 

No 

No 

2 

60 

Intermediate 

11 

4-6 

8 

120 

,~Trunklines carrying between 3000 and 4000 vehicles in the average 24 hour period 
shal, be given special study 

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

STRUCTURES 
(On All Trunklines) 

Design Load 
Height over Pavement 
Clear Width - curb to curb 

Less than 80 ft. length 
More than 80 ft. length 

H-20 S-16 
14.0 feet 

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

TABLE I 

GEOMETRIC DESIGN STANDARDS FOR NEVV CON­
STRUCTION OF RURAL STATE TRUNKLINES 

The geometric design standards stated in Table I have been determined on the 
basis of traffic flow values and :il)'laracteristics 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 explal.ned on page 11, 
in the explanation of Table II.) 

Reasons for selection of values shown in Table I are· stated below: 

All Separated Grades 

Studies of the PRA and others have determined that the practical worlting 
capacity of a four lane divided highway with traffic lights or intersec­
tions at grade is 12,000 vehicles 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. Control of access reduces the number of major and minor 
intersections, resulting in fewer turning movements. This will increase 
the capacity and safety of the highway. 

Number of Lanes 

8 

The number of lanes required is based.on studies of the desirable traffic 
capacity of each lane related to the average 24 hour traffic flew. The 
flow in the 30th high hour of the year is also considered because it is a 
measure of the frequency and degree of traffic congestion. More than 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 2J,QQf 

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

Design Speed 

The design speed is based on the recommendations of the AASHO and the PRA. 
Design &~eed 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 

Examination of the records of the Michigan State Highway 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 a reliable guide to the type of pavement 
desired by the public and ·needed to economically serve traffic. 

The value is confirmed by a majority of state highway departments which con­
sider that 750 vehicles in the average 24 hour period is the maximum 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 PRA and recommendations of the AASHO, 
which indicate that wider lanes are necessary for these reasons:-

a. The traffic stream contains an increasing volume of large dimension 
trucks and trailers. Their use is being extended ~o a greater mileage 
of highways. 

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

c. The practical traffic 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 based on recommendations of the AASHO to provide 
safe standing of vehicleA off the travelled way. 

Right of Way Width 

The right of way widths are based on State Highway Department experience and 
physical requirements necessary to 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 military vehicles. The values are 
based on AASHO recommendations modified by current practice and the increasing 
volume of large dimension heavy trucks and trailer combinations. 
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1948 A.-, 24 hr. 
Traffic Flow Range 

Commerci,al Traffic _'£1 
Number of Lanes 
not less than 

Wid·th of Lanes 
not less than (ft.) 

Pavement Type 
not less than 

MICHIGAN GOOD ROADS FEDERATION 
Highway Study Corrnnittee 

TABLE II 

TOLERABLE CONDITIONS PERMIT~'ED ON EXISTING 
RURAL STATE TRUNKLINES 

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

HIGHWAYS 

over _v 
12000 7000-12000 4000-7000 3000-4000 

Medium to 
Heavy Heavy Heavy Heavy 

6 4 3 2 

10 10 10 10 

High High High High 

up to 
1000 - 3000 1000 

Heavy Medium Medium 

2 2 2 

10 10 10 

Inter- Surface-
High mediate treated 

Gravel 

Surface Condition -------------Good---------------------

Maintenance Cost 
(Surface and shoulders) -----Not excessive to maintain in good condition---------

Single Horizontal Curves 
not over ------------·6 degrees------------------:----

No. of "No Pass1ng 
Zones~~ not over ------------2 per mile---------------------

~Trunklines carrying between 3000 and 4000 vehicles in the average 24 hour period 
shall be given special study. 

Y"Heavy" connnercial traffic exists where its volume exceeds 200 trucks or 20 trailer 
combinations in the average 24 hour period. 

STRUCTURES 
(All Trunklines) 

Load Capacity- -not less than legal limits. 
Condition - - structurally sound. 
Alignment - - safe for traffic, with no major waterway restriction. 
Clear Width 
(curb to curb) - not less than two feet wider than tolerable pavement widths. 
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EXPLANATION OF 

TABLE II 

TOLERABLE CONDITIONS PERMITTED ON EXISTING 
RURAL STATE TRUNKLINES 

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

Use of Criteria 

A practical analysis of the present needs of state trunklines for improve­
ment requires practical limits of acceptability cf present conditions. If 
deficiencies were measured by the Geometric Design Standards stated in Table 
I, nearly the entire rural trunkline system would be found below standard. 
Therefore, Table II states the minimum existing conditions considered accep­
table for 11resent traffic, although such conditions are not desirable stan­
dards of construction. The criteria of Table II should be applied with the 
knowledge 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
acity up to 50 per cent greater than most of the roads proving acceptable 
when measured by the values in Table II. 

A need for improvement will be determined by the Committee on the basis of 
a. a 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 II and supplemented by the 
field work of the district engineers. rurther explanation of the methods 
of determining needs is stated in the Explanation of Procedure, pages 3-6. 

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

Traffic Values 

The traffic groups have been selected to distinguish the various physical 
conditions which singly or in combination, may represent 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 l, 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. 

ll 
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This is based on P!l:ll studies of the traffic capacity of each lane, and 
values selected by the AASHO. 

Since it is not economical to design highways for the peak traffic alone, 
the flow in the 30th high hour of the year is also used. It is a mea­
sure of the frequency and degree of traffic congestion. The maximum 
values of the 30th high hour for 1948 traffic are:-

600 or 800 in certain cases --- for 2 lanes 
1050 - ---- --- - - --- - - - for 3 lanes 
2100---------------- for 4 lanes 

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 tolerated are based 
on consideration of available data and the judgment of the Committee. 

Deficient surface conditibn has been indicated on the deficiency maps 
by assuming that 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 indicate that high 
type pavements have been rebuilt or resurfaced at that average age. 
District engineers are best qualified to indicate the present status. 
Judgment of surface condition is to include consideration of:-

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

Maintenance costs which can be tolerated for 1948 traffic on specific 
highways must be judged by district engineers. The Committee only rec­
ommends that any highway which requires excessive maintenance to keep 
it in good 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 accident occurrence and AASHO recommendations, tog; ether 
with Committee judgment as to the tolerance which can be permitted. 
Other hazardous conditions or additional locations not shown on the 
map should be noted by the district engineers. 

Structures 

Tolerable conditions which can be permitted in connection with exist­
ing structures are based on Committee judgment. Each structure will 
be subject to special study and the judgment of bridge engineers is 
to be exercised. 



. 
LENGTJ! 

OUTE TEM LOCATION (Miles) 
NO, rm~~~:!~~~e 

Ha.zardo·ua Year 
Condl ti::>n lluilt 

-43 1 Ingham Co. Line to Jet, M-100 /.0 "'' Width 1925 
Capacity 

2 Mulliken to Woodland 1}.6 Surf. Width- 1921& 
Type Poor Con- 1926 

ditio 

3 Woodle_nd to N.E. Hasting 9.0 S=f. Width- 1940 
Type Poor Con-

4 N.E. of Hasting W. of Schultz 3,3 
dition 

"'' Allnement 1929 

5 '· of Schultz to Delton 6.9 Surf. Poor 1940 
Typo Condition 

6 Delton to Richland 9.0 Surf. Poor 194o 
Type Condition 

7 Richland to Ke.lamazoo 1·3 N!;o Width 1925 C01pacity 

3 Kalamazoo to W. Taylor Pk. 2.0 Ago Width 1932 

9 1.1-lfo to l!flllgor 12.5 Surf. Alinement 1930 
Typo Poor Cond -

tlon 

M-50 1 Charlotte. to Potterville Rd. 3.5 
Surf, Poor Con- 1934 
Type di tion 

2 Pot:.terville Rd. to Jet. M-43 1}.0 Poor Con- 194o 
di tion 

ll-60 1 Jackeon Co. Line to Bomer !I 4.7 Capacity 1933 

2 Calhoun Co. Line to 'l'hree Rivers 27.6 Ago 1929 

3 Three Rivers to Ca.ss Co. Line 3, 7 Ago Width- 1924 
Alinement 

4 St. Joseph Co. Line to w. of 4.2 
Surf, 

Width 
Jones 

Typo 

5 Cassopolis to Niles 13.4 Ago 1924& 
Capacl.t~ 1927 

M-62 1 US-31 to Eau Claire 5.0 

2 Eau Claire E. Jet. J.l-14o 3.0 N!;o Width- COWlty Poor Con-
dltion Built) 

3 E. Jet, M-140 to Caseopolie 13.7 Surf. Alinement 
Type Pooliit~8ii 

4 Caasopoli s to Ind. State Line 9·' "'' Width- 1924 & 
Poor Con- 1929 dition 

!I Diversion of traffic to S-12 (Exp eeaway) 'T "'d=• raffio 

EXISTING CONDITIONS 
Width Traffic 1 

Surface No. Aver. 2~ Hr. 
T>"P• Ft. Lanes ver. 24 Hr Commercial 

Concrete 13 2 5700 760 

Gravel 16 2 930 150 

Surf. Treat. 20 2 370 120 
Grfl.vel 
Coucrete 20 2 1o1to 14o 

s-urf, Treat. 20 2 310 90 
GrE>vel 

Surf. Treat. 20 2 14oO 16o 
Gre.vel 

l!i t. Cone. 16 2 2800 340 
on Gravel 

:Bit. Cone. 13 
on Gravel 

2 21>50 34o 

Gravel 20 2 1080 190 

Gravt"l 20 2 750 130 

Gravel & s. 20 2 470 "' Gre.vel 

Concrete 20 2 3800 450 

Concrete 20 2 2320 4oo 

Concreto 13 2 3000 500 

Surf. Treat. 13 2 2600 330 Grovel 

Concrete 20 2 44oo 430 

Bit, Macada 13 2 1160 200 

Surf'. Treat. 20 2 1100 175 
Gravel 

Concrete 20 2 1350 24o 

" M-6o to ··r r""" >ill bo ado,-to. 

STATE TRUNK LINES - RURAL 
DEFICIENCIES AND NEEDS 

3 
30th Avf!'r. 2 '" 

No, of 

Hi Hr, Truck Com Structure II 

1030 130 

170 10 

16o 8 

190 10 

150 3 

250 4 

700 12 

520 34 

200 9 

1loo 16 

90 13 

700 120 

420 30 

64o 16o 

4)0 100 

300 "" 
210 10 

200 9 

34o 19 

BASIS FOR CONCLUSIONS 
REASONS: 

-

Type of 
Improvement 

Divided - 4 1ano 

High Type - 2 lane 

High Type - 2 l.,wo 

High Tne - 2 lane 

High Type - 2 lane 

High Tne - 2 la.ne 

Divided - 4 la.ne 
Special Study 

High T;ype - 2 bne 

High Tne - 2 lane 

High Type - 2 la.ne 

Intermediate Type 
2 lane 

High Tne - 2 lane 

High Typo - 2 la.ne 

High Type - 2 lano 

High Type - 2 lane 

High Type - 2 le.ne 

High T;r-pa - 2 lane 

High Tne - 2 lane 

High Type - 2 lane 

DISTRICT NO, 7 
(KALAMAZOO) 

NEEDED IldPROVEMENTS 

No, of Estimated Costs 
Str-uctures Road Structures R 0 .V T t 
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OUTLINE OF REQUIRED OPERATIONS 

The Federation Standards and Procedures Committee of the County Road Association 
has established the method by which the present deficiencies and needs of county roads 
are to be determined. The procedure is necessary to provide a sound, uniform, accep­
table and yet practical estimate of the actual existing needs. 

The procedure is: 

l. Review and correct the suggested locations of roads designated herein as 
Class B county roads, shovm on the map provided herewith entitled "Tentative 
Selection, Minimum Transportation System," in_e,g__g_0rcla!}ce.)~t\;h_j;,he .. .Jita_temen:t_ 
"C_lass if'ying t_lle Q_()u_n_:ty: Ro~<J._s.:.._p_ar;e_§__§:J.Q.. 

2. Review 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 fie;ures and sections to which they apply. 

3. Return one signed copy of the corrected map, showing corrected traffic dati' 
thereon, to the County !load Association at Lansilog as soon as approved. 
You are to retain a copy of the corrected map for use in determining de­
ficiencies and needs. 

4. Deficiencies of roads and structures compared tc the established tolerable 
conditions (see 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 l, "Construction Standards," is to be prepared for each 
section or structure, accordinr; to instructions (pages 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 Asso.ciation at Lansing. 

EXPLANATION OF PROCEDURE 

l. Item l above is self-explanatory after review of the statement "Classifying the 
County !loads" (pages 5-10). 

2. Traffic gat~ is shown on the map (provided herewith) for the suggested Class B 
system only. The figures indicate the annual average 24-hour traffic estimated 
to occur 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, 
either in total or for certain miles within the bracketed section. The data 
should be reviewed and corrected in accordance with later surveys or other 
knowledge of traffic conditions. 

It should be Dbserved, however, 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 may be applied. 
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A 1936 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
termininr; the proper standards and tolerable conditions permitted on the Class 
C roads. If roads are added to the Class B system, the traffic thereon can be 
estimated from the traffic flow map and local !mOVTledge. 

3. Self-explanatory. 

4. De fie iency Determination 

2 

The tolerable conditions which can be permitted to exist with normal maintenance 
and with correction by construction operations are shown in Table 2 "Tolerable 
Conditions Permitted on County Roads and Bridges" (pae;e 11). 

This table will he used by the committee and by the staff of the Highway Study 
Committee to judge the uniformity with which needs are determined and to judge 
whether projects are justified. However, the table is no substitute for the 
lmowledge,,expeJ; ience and .jude;ment of the County Engineer or Superintendent and 
the County Road Commission. The t9.ble will be used mainly as a broad guage for · 
determination of needs. 

Class B Ro!J._ds 

A deficiency exists when the road section under 
"tolerable conditions" established in Table 2. 
the location and kind of deficiencies: 

consideration does not meet the 
In order to clearly indicate • 

a, Trace the finally selected Class B system on one of the blank work maps 
furnished herewith. 

b, Examine each road on this system and judge it for deficiencies accord-
ing to Table 2 and the corrected traffic data, a.'ld your special knOVTledge. 

c, Indicate on the nJap, by symbols of your own choosine;, the kinds of de­
ficiencies found to exist on each section of road. (See form CN-l, page 
12, which lists deficiencies that should be recorded,) If no deficiency 
is found, leave that road section unmarked. A road section may include 
several miles of the same road, if those miles have similar character­
istics. 

Class C .Roads 

a. For special cases of Class C roads with a traffic volume over 150 per 
da'' and for which the tolerable conditions indicated in Table 2 are 
not adequate, 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 accordine to use, which may be approximated by examination 
of the traffic flow map (1936 figures plus 60/o) or other better infor­
mation, Your general lmowledge of the deficiencies of these groups of 
roads compared to the tolerable conditions permitted (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 
he determined, "Structures" are defined as bridges and separations of 
20 feet or more in span length, 

h. The kinds of deficiencies which are to be recorded are listed on form 
CN-2 (page 12). 



c, The de fie iencies may be recorded on the map at the proper location, 
using appropriate symbols; or separately listed with proper identi­
fication for your own use, 

d, In general, the structure should be judged according to the appropriate 
tolerable conditions permitted, (Table 2,) 

5, Needs, 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 impro;rement, include it; if not, omit it, 

Projects are not to be established, or estimated as a need, for work which would 
normally be accomplished by maintenance 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 standards to which the roads should be constructed are indicated on 
page 10 in Table 1, "Construction Standards for County Roads and Bridges," If 
it is found that these standards are 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 has been estimated by the committee on the basis of current prices, If the 
costs you report are the same or less than these averages no further explanation 
is· required., 

After determining that a need for improvement exists, job numbers are to be 
assigned and placed on the work map for each project on the 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 bridr;e), This 
priority will not consitute a commitment or a program, It is desired for·. re­
view of the uniformity with which the work is done and to indicate the kind of 
work most urr;ently needed, 

Prepare, in accordance with the applicable instructions (see pages 12-17) t-

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

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

c, l''orm CN-3, (two copies) for groups of roads on the Class C system. 

d, A copy of the work map described on page 2, Be sure the work map con­
tains the job numbers and legend explaining the symbols used to indicate 
deficiencies. Please be §.1dDl. the job numbers on forms CN-1 and CN-2 
correspond with the job numbers placed on the map, 

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

l, The corrected classification map 

2, One copy of the forms CN-1, 2 and 3 and 
a copy of the work map 

bY---------1947 

bY------"---'-~--194 7 

i 
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CLASSIFYING THE COUNTY ROADS 

SullliJU3.ry ...<::£. Procedure 

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

The selected system will be designated "Class B" and the remaining roads will 
be desic;natod "Class C". The existinr, state trunklines are designated "Class 
A," pending their re-classification, 

2, Selection of the Class B system does not commit counties or the state to its 
ler;al adoption, In no way would the acceptance of Class B and C road systems 
alter or otherwise affect the legal status of the "county" and "township" --
or McNitt-- roads, The revised classification would serve solely as the basis 
for tabulations and analysis of needs of county roads for tl:a review of the 
Highway study Committee and ultimate inclusion in the report of that committee, 
However, it is believed that the ultimate FAS system will be comprised of roads 
included in the Class B system, Chane;ed future conditions may make some changes 
in the revised road classification desirable. 

3, The staff of the Hir;hway Study Committee has prepared a map of each county show­
ing a mlnlmum practical trm sportation system' of. county-wide interest, It has 
been selected with reference to adjoining counties so tba t a state-wide inte­
grated system of principal county roads is established, Definitions, purposes 
and principles of system selection are explained on pages 5-8, 

4, It is reco~;nized that the system shovm 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 knowlede;e, experience and judgment of those most closely asso­
ciated withthe problems of service to the areas and people to whom they are 
responsible, Therefore, a local review is essentiaL Chang;es which may be re­
quired should, however, be c;uided by the principles of classification outlined 
on par;es 5-8, 

5, When chanijGS in the proposed system are made by county officials, adjoining 
counties should be contacted to make sure tlat such chanp:es will tie in with 
the proposed systems in those counties,' 

6, To the extent desired by each ,county, assistance in reviewing special problems 
will be given by the staff of the Highway Study Committee and the County Road 
Association, 

7, The map with rev1s 1ons and corrected traffic data should then be returned to 
the County Road Association with written approval thereon, accepting the system 
for the purposes of the F'ederation Study, but subject to future needed changes, 
The Standards and Procedures Committee will review, check integration with ad­
JOlning systems, adjust differences of opinions with the respective counties, 
approve and transmit the system rrap to the staff of the Highway Study Committee, 

5 



CLASSIFYING THE COUNTY ROADS 

Explanation 

HIGHWAY CLASSIFICATION 

Highway classification is accomplished by a method in which roads are segregated 
into groups of similar importance according to their predominant purpose. The func­
tional characteristics of the transportation system dictate a subdivision of ths road 
plant into three general classes, 

A. Roads connecting places of state-wide interest, This group generally, com­
prises the state trunkline system, 

B. Roads connecting places of county~wide interest. These roads provide fa,:­
cilities for movement between lesser populated places not served by ~tate 
trunklines and are collector roads fer traffic destined for trunklines or 
'market centers, 

C, Roads of local interest which provide adequate connections withcollector 
roads and furnish access to farms, homes and immediate narket cepters. 

Determining the class of a road does not necessarily determine t'he. required s:ban­
Jiard of construction, Ths standard will be dictated, not only by its 'classifigation. 
but atso by the volume and charaoter of the traffic on the road, , 

PURPOSE 

The purpose of highway classification is to establish the relative importance of 
eac]J segment of the entire state transportation system, Such classification will be 
r;uided by criteria that will provide the bases for--

/ 
--the selection. of an integrated system of transportation highways. 
--the establishment of their proper governmental jurisdiction. 
--an estime. te of the r;eneral degree of each travel interest. 
--potential uses in determininr: their proper and adequate financing,, 
--estimatinr; the volume and character of traffic which will use a properly 

improved road, thus. establishing; a basis for the standards to which it 
should be built. 

, --directly comparinr: the relative ,needs fer improvement of roads, 
--determininr: the quality of maintenance and the proper allocation of maintenance · 

funds, 
--more easily ascertaininr: the need for signs, signals and traffic control devices. 

Ths Federal-Aid Secondary system when expanded will, in general, be comprised of 
those roads selected in the Class "B" system subject to review and revision as con­
ditions dictate. 

NEED FOR REVISION 

.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 designated prior to that date and, secondly, 
the former township roads taken over by the counties under provisions of' this legis­
lative act, No provision was made for a reconsideration. of the qualifications of' the 
previous county sys tern roads, 

Addition of the township roads, and later platted street,s, to the county· system 
has created many complex problems, The maintenance of these roads without adequate. 
financial provisions has been so difficult that there has been no opportunity for 
the counties to revise their original road systems, 
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, There has been a constantly increasing demand by hig;hway users for better road 
service. The change in the traffic pattern on county roads is evidenced by the 
many changes in land usap;e. Development of rural recreational sites, the rapid 
r,rovnh of extensive residential areas beyond the confines of the city, etc., are 
some of the jDB.ny elements contributing to the chanee in road usage that makes a 
roviei~ of the existing problems necessary. 

An examination of these traffic movements will establish the habitual uses of 
each segment of the transportation system. Establishment of the pattern of travel 
vrill result in criteria that will determine the fundamental characteristics of each 
separate hir;hway system. 

PRINCIPLES OF HIGHWAY CLASSIFICATION: 

The classification of populated places into similar groups according to their 
relative importance provides the fundamental bases for highway classification, 
Places of the same relative importance have like traffic 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 highways which conneqt these places. 

It is c;enerally recognized that the predominant purpose of a route connecting 
two regional centers is of state-wide traffic interest, while a route connectinr; 
tvro minor market centers is predominantly of county-wide movement, The establish­
ment of a classified reGister of all populated places is the step necessary to the 
ult.imate product, classification of highways according to predominant purpose .. 

The social, econo:nic &nd industrial activities of the s_tate are carried on, 
in and from the populated plilces. Each of these populated places furnishes its 
part in carrying On these functions, a part that varies in intensity and illJlount, 
dependine; on such factors as the exten·t of its trade area, its overall area of 
influence, its ability to attre,ct traffic, and the part it furnishes in th~ 
economy of the state or, rec:ion in vvhich it is located .. 

I 

Classification of pt;:Jpulated places into r;roups of similar importance has been 
acco~"J.plished throur;h the medium of two separate, yet related, studies .. The results 
of the study based on the der;ree of interest, or extent of traffic attracted to 
each market center from other populated places or areas in the state was the basis 
'J.sed in class ifyinr, the TIJarket cen1oers. This study was further supplemented by a 
olascification of places based on certain social and economic statistics that were 
selected as beinp; representative of the organized activities which promote travel 
to the various centers of population or traffic interest areas. 

The county map showing the minimum transportation sys tern, indicates the place 
classification resulting from this study. Where chanp;es 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 integrated hi1;hway system must 
be based on a thorough study of the functional usar;e of each segment of the entire 
transportation system. Integrated systems can be designed by connectinG all points 
of traffic interest of similar relative importance. A syste'm will be established 
by connectinc; the group of the most important places in the state. A second -state­
wide system will be desiGned to connect the next most important r;roup of places. 
This process will be continued until all places of state interest are connected, 
It, will be :further continued until all points of sic;nificant traffic interest are 
included in the connected system. Highways connectinr; all places of traffic 
nt,traction in the [Jtate form the skG)eton network of primary roads for all systems 
of h:l.r;l-w!ays Q 
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Within each major trade area it is necessary to provide a system of inter­
cmmectinr, hir,hways tm twill provide adequate facilities for the inter-change of 
traffic between all points of traffic interest, The skeleton network of roadways 
must be supplemented by such additional roads as are necessary to provide for this 
movement.. · 

Studies of traffic movement within the trade areas revealed the followinlj con~ 
ditions for consideration in designinv, the Class B road system. 

l. Three or four mile spacinp; is the most desirable depending upon the 
density of the population to be served, 

2. The best arrangement in agricultural areas is a three mile by four mile 
rectangular spacing bordered by principal hi!';hways. 

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

4. There are natural barriers that prevent 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 specific case. 

5, There are over 6,000 lakes and many streams in Michigan, The existence of 
the ·lakes &.nd streams will increase the mileag;e 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 principal road on 
each side,. 

6~ Diagonal roads must be r,iven consideration in designating routes in any 
system of highways. Where they serve a considerable volume of traffic 
they will have to be a part of the system. These roads are an addition 
to the rectangular g;rid that is advocated and will increase the mileage 
of principal roads. 

7. Spurs to principal secondary routes are necessary to reach consolidated 
schools, institutions, parks, etc. ·However, in many instances the spurs 
will be component parts of' a connected principal secondary route when 
the use of the land suggests an expansion of the system of roads serving 
these areas. 

PLACE CLASSIFICATION AND THE MINIMUM TRANSPORTATION SYSTEM 

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

A. The system was located to connect, with the minimum milea(ie, places of 
county-wide interest, determined on the basis of their traffic attraction 
and their social and economic characteristics, 

B. In addition, the system was located with consideration of the seven condi­
tions just stated, 

A m1n1mum transportation system is one tta t 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 
is based on the principles delineated in the classification of highways and produces 
the best economy, securinc the hi~hest ratio of utility to cost. 

The most efficient network of roads is one that connects all populated places 
and other points of traffic interest by extendinp; roads outward, north, south, east, 
and west from the central business districts of the rrarket centers.. These roads can 
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be planned to lead directly into all places of traffic interest in one of the four 
cardinal directions, 

The principles and procedures by which these systems wer<:J selected are funda­
mentally sound and subject to relatively e~aot analysis. However, such analyde 
alone is not a substitute for the intimate 'J'mowledge, experience· and judgment of 
those most closely associated with the problem of the areas and the people to whom 
they are responsible, 

This presentation is the mm1mum system and since it was. designed without the 
bene fit of the knowledge and judgment of local officials it is probably inadequate. 
A review of this system by the county road commission is necessary to ensure the 
most practical approach, 

The best classification will be accomplished with the cooperative efforts of 
the state and count7 officials, 

The staff of the Hie;hway Study Committee has :prepared maps on which are $hown 
the relative. importance of all classified places within the county connecteld by 

. a minimum transportation system, Each county system will be adjusted to that of 
the adjoining· counties in order that an integrated system of secondary roads will 
be established throughout the state, 

9 



Road System Annual Average 
24 Hour Code 

Class Traf~ic No. 

B Over 2000 l 

B 100 - 2000 2 

B Under' 100 y' 4 

c Over 150 y 3 

c 50 - 150 4 

c Under 50 5 

Platted Streets (Old Plats) 
Suburban Areas 6 

Resort Areas 7 

MICHIGAN GOOD ROADS FEDERATION 
Highway Study Committee 

TABLE: I 

CONSTRUCTION STANDARDS FOR COUNTY ROADS AND BRIDGES 

Adopted by the Federation Standards and Procedures Committee 
o~ the County Road Association of Michigan 

April 18, 1947 

ROADS 

Surface Grade Av. Cost 
Surface Width Width Alignment Per Mile 

Type (feet) (feet) & Gradient (dollars) 

Concrete or Similar Same •• State Highway Dept. Standards 

Black Top (heavy mat) 20 30 Safe 15000 

Standard Gravel 20 30 Safe 6000 

Black Top (light mat 20 30 Safe 9000 
or Surf. Treated Gravel) 

Standard Gravel 20 30 Safe 6000 

Minimum Gravel 9 24 Safe 3000 

Gravel 18' 30' 8000 

Gravel 12' 24' 3000 

.!1 

Seasonal Resort Trail Roads - No construction standards. These will be kept in proper condition by maintenance. 

1J Grading, drainage structure~! and gravel base at $.10,000 per :mile. Surft>.ce at ~5,000 per mile. 

£/ Moderate truck traffic, no high pe&k traffic. 

BRIDGES AND SEPAAATIONS .±! 
Claar Roadway. 

Code Design Width 
No. Load (feet) 

l H-20 State l!wy. Dept .. 

2 H-15 24 

2 H-15 24 

2 H-15 24 

3 H-15 22 

4 . H-15 20 

Y For special cases of this group, the standards for appropriats traffic volumes of the Class B group me.y be used with proper explanation. 

!/ Recommendations for estimating costs of structur':3s are stated on page 18., 

Stds. 



MICHIGAN GOOD ROADS IEDERATION 
Highway Study Committee 

TABLE 2 

TOLERABLE CONDITIONS PERMITTED ON COUNTY ROADS AND BRIDGES l/ 
Adopted· by the Federation Standards and Procedures Committee 

of- the County Road Association of Michigan 

April 18, 1947 

ROADS BRIDGES 
Road System Annual Average 

24 Hour 
Traffic 

Surface 
Width 
(feet) 

Grade 
Width 
(feet) 

Surface Maintenance cost 
Per Mile less than­

(dollars) Class 

B 

B 

B 

c 

c 

c 

Over 2000 

100 - 2000 

Under 100 y 

Over 150 Y 

50 - 150 

Under 50 

Sur :face Type 
Alignment 
& Gz:adient 

County DeteMmination~ Explanation required if construction is needed 

Surface Treated Gravel 

Gravel 

Sur face ·Tre-ated 
-Gravs1. 

Gravel 

Earth 

18 

16 

18 

16 

30 Safe 600 

24 Safe 600 

24 Safe 600 

24 Safe 600 

24 

Width 
(feet) 

22 

19 

19 

19 

Safe 
Load 

H-20 

'!!~15 

No Posted Loads 

No Posted Loads 

Reasonably aaf$ for existing traffic. 

Reasonably safe for existing traffic~ 

Roads and bridges meeting these conditions on January 1~ 1948 require no improvement~ However~ unusual conditi~ns such as heavy truck 
alignment end grades and bad acciderit records may require road construction· even though otherwise meeting these tolerable conditiOns,. 
tions exist, they should be explained on form CN-lQ 

traffic; unsafe 
w-nen such condi-

J:/ Moderate truck traffic, no hie;h peak traffic. 

~ For special cases of this group~ th~ conditions for appropriate traffic volumes of the Class B group ~AY be used with proper ~xplanationc 



Cou_nty Vias h:lnp;ton 

MICHIGAN GOOD ROADS FEDERATION 
Highway Study Committee 

COUNTY ROAD NEEDS 

on January 1, 1948 

Road System B __ x_ C ___ _ 

CN-1 

17 Job No, ___ _ 

Township Na.me_-"R"e"d_:O"'a"-'k=-c-------- (for rural projects only) 

h this project inside a municipal i ty,::x:___ No __ Yas 1 Nama 

DEFICH:NCIES 

1. Grade 
a, Width • • 
b, Gradient 

2. Align100nt • • 
3, Drainage & Base 
4. Surface 

a, Type • ' 
b, Width • • 
c. Condition 

5. New Location . 

PROPOSED REMEDY 

• • • • 
• • • • 
• • • • 

• • • 

• • • 
• • • • 

• • 

X 

X 

X 

X 

X 

Surface 

DATA ON EXISTING ROAD 

12·'lu road mix on 4" j)·,ravel base Type~~~~-=~~-=~c~~~~~ 

Year Built (if known)_~l~9~3~8 ___ __ 

Length 4.5 Miles 

Width, Surface 16' Grade 24' 

Traffic Volume ___ ~5~5~0~-----

Construction Standard No. 2 

Grade 
Width 

New Construction, __ Type ________________ Width __ rt. ft. 

Reconstruction, __x____Type 2" Bi·t. Ae;~. on 6" ~ravel base Width 20 f't,_QQ___ft, 

Widening, 

Resurfacing' 

Grade Widening 

ESTIMATED COST 

L RvOc.Wo 
2. G. & D. s. 
3. Surface 

Total 

__ Type _____________ _ Width __ f't,, ___ f't, 

__ Typeo _________________ Width __ ft, ___ ft. 

only: 

$ 1 200 
$ 36,000 

$ 22,500 

$ Fi9,'700 

Special Reasons for Required Work: 

Soil Conditions __ X __ Drainage x 
Unusual Traffic Conditional ___ _ 
pnow Remova.l __ Mail Route x 
School Bus Route~ Milk Route __ 
Bad Accident Record.----~x~----­
High Surface Maintenance> __ _..,_ __ 

Remarks, (Explain special reasons and higher than average costs.) ___ ~5~a~c~o~i~cMle~n~t~•L---

in 1846, includin~ 1 fatality, caused by three sharp curves and narrow surface 

SllrfrcA mai ntenpnce cost bn,s nveraged $700 per mlle per yenr for Jest 3 

nmur r:rede QYI DE'JI{ r o w ±a rer)pcg r~urves. 

Prepared 



INSTRUCTIONS FOR us;; OF FORM CN-l 

General: This form is to be used for individual road pr·ojects which have been det9rmined to 
be needed accordinr; to instructions in Section L. Uae check mark or "x" whe.revrJr applice.blf3 .. 
See example on opposite pagee 

Items not mentioned in these instructions are self-explanatory. Do not include as a present 
neeri, any project whioh is contracted ::~or or is to be construcb;,d during 1947. 

Identification: 
1.. Check on whi_ch road system the project i.s locatocl, accordin~~ to the accepted system 

designation., One project should not cov13r pa'rts of both systsms 1 nor include both 
rural and municipal sections~ A project may include several miles of road which 
has similar kinds of defici.:mcies and si::nilar traffic .. 

2.. Job numbers are to correspond with the work map numbers, assigned in approx:i::ne.te 
order of priority (including brid~~IC;lg)., 

3., For projects outside an incorporat9d plrwe 1 insei~t name of township only~-
4., For projects inside an incorporut':'d place, chaok "yes" and insert name of munici­

pality only. 

Deficienci13s: Check tho defic.h:mcies that exist in this roo.d section., Number 5, nNew 
Locntiong 11 i.g to be checked only if thel"f.i is need for a new road which does not nov1 exist., 

Data on Ex_.isting Road: 
1~ Type: Describe bri,3fly kind of sur face and base. 
2" Traffic Volum.';l: InsEn·t the figure shOll'fil on the cl~.lssification map e.s correct9d. 

If there is a major change, explain sou1·ce of datL1. a.T1d reasons under "Remarks .. 11 

3" Construction Standard No: Refer to Tabl•9 l and insert the Code No .. a.ppli1)a.ble 
to the ste.nd~.li"ds required and on which the estimat~ 1s basad .. 

Proposed Remt:Jdy: Che1~k whi•:Jh of the fiv9 rem,':!di~)3 is propOS?Jd 0-.:nd ind"i<::;nte bl"i•3fly the new 
surf'ace type and widthv and the r~r[1.d0 width proposed .. 

Definitions: (G .. & D .. 89 means 11 grading and drfiimq~.:: struotn·es., 11 Dra.inae;G structures 
include all structllres up to 20' E':pan hmgth .. ) 

lg New Construction; 
ag Change of surface to higher type, including GQ & D .. S., 
b., New location construction, including G .. & D. S, 

2'$ Reconstruction: Rebuilding to the sa.Tfle or si:nila.r type. incl,Jdlng base improve­
mentv minor wideninF!;, and G~ ·~Do S,. 

3~ Wideninr;~ Exist.inr; road lsft in place .. Major incrt9ase in width of surface, in­
cluding Go & Do S • 

4., Resurfacing: Placinr, new surfr:lce <?fat l?ast l" in thi<:~l::ness over existin~ 
surface. including minor wideningo 

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

When widening and resurfacing of t!w existin~ pavement is planned, both are to be checked., 
The width of each is to be indicated in proper space .. 

Estill'ated Cost~ The oos+;s are to be based on per mile esti:.lEttes and (~urrent prices .. Your 
cost es tirna. tes are to be used~ The commit tee 1 s estimatg shown on Ta b1-e 1 is only i :Jtended 
to be deacriptive or the kind of road, and is not necessarily corr::~ct for yotn· general or 
specific conditions .. Howeverv if thes.;, or lower C"..OSts are used, no f'urthec Elxplanat.ion is 
raquirad .. 

1.. R aO.,W o: Sho-w the estiJTlB.tad cost fot~ purchase of' needed right-of-way for the 
project., This is not includ.ed in the average cost estimah:ls shoWn on Tabls 1., 

2., G .. & D .. S.: Cost o.f grading and drij,ina.ge structures necessary for the compl•:tti·::>n 
of the project. This has been included in the average cost esti:rm.tes on Tabl~~ 1, 

3~ Surffi,?'J: Cost of surfac13 and base (if necessary),. For "Grade Widening only11 

proj0cts~ write 11 None§ 11 

Special Reasons and Reroarks; Check the appropriate reasons far improvement and explain 
-under nPemarks~ 11 Do not check "High Surface Maintenrmce" if' its cost is less than ~t-oJO 
per :mil<? per year. Add any otht1!" reasons wh'ich ju.stif'y the naed f{x t.h.i.G i~provemeni-,., t1.se 
an extra sheot if necessary~ 

l~ 



MICHIGAN GOOD ROADS FEDERATION 
Highway Study Committee 

COUNTY STRUCTURE NEEDS 

on January 1, 1948 

CN-2 

C ounty __ ~W_a_::s~h~i'-'n"'r;-'t_::o=n'------------- Road Sys t6111 B---C--"'"-- Job No, 12 

Township Name ___ l~~a~l=n_u~i~'-------- (ror rural projects only) 

Is this project inside a municipality?-LNo __ Yes: Name __________ _ 

Stream Crossing ____ ~x~ __ R.R. Overpasa _________ Year Built __ ~l~9~15~--

Hwy. Separation _______ R,R. Underpass ___ ~ _____ Design Load Unknown 

Type of Structure_~s~t£e£e~l_t~rLu~ss~~w~o~o~d~d~e~c~.k~-------Trarfic Volume _ _A1~2~5'------

No, .\: Length or Spans'---~2"-·--'-"-"4"'0'--'--- Total Length 80' Roadway Width_~l~6~·--

DEFICIENCIES 

1. Load Capacity • 
2, Width • . • • • 
3, Sub-structure • 
4, Super-structure 
5, Waterway Area • 
6. Alignment ' • • 
7. New Location • 

PROPOSED REMEDY 

• • • 
• • • 
• • • 
• • • 
• • 

• . 
• • • 

• 
• 
• 
• 
• 
• 
• 

Sara or Posted Load 7 Tons 

Construction Standard No,_~3L__ 

Type and Length 

1. New Construction --------------------------Width ___ ft, 

2, Reconstruction 

3. Repair 

ESTIMI\.TED COST 

lo ReOeWe 
2. Structure 

Total 

_, 
Steel deck Rirder, conc.deck-2@50'-100! Width-~=-ft• 

Describe ________________________________________________ ___ 

$ None 
$ 33 000 
$ 33 000 

Special Reasons for Required Work 
Unusual Traffic Conditions ______ __ 
Frequent Train Movements: __________ _ 
School Bus Route-"-- Milk Route__;x;.._ 
Washed Out or Collapsed __________ __ 

Remarks: (Explain spacial reasons and higher than average costs) (No explan•tion 

required~ Data indicates defic.ienoies, and costs are reasonable.) However this 

is a br:ldce on the county line and cost wUl be shared with Lincoln Co. which wiJJ 

nnt include it in their needs,. Instead they will report entire cos± of another 

coonerative project~ 



INSTRUCTIONS FOR USE OF FORM 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 feet are condiered culverts and are not to be reported 
on form CN-2, Culverts are to be included in road estimates on form CN-1. 

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

Identification, Location and jcib numbers--same as instructions for form CN-1. 
Report only one structure on each form CN-2. 

Data on Existing Struc tu·re , 
year built and

1
desiEn load, 

deck, steel truss with plank 
corrected map. 

Check kind (stream crossing,· etc.). If knOWJ;l, state 
Describe type of structure (steel girder with concret<;> 

deck, etc.). Traffic volume is that shown on the 

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

1. Load Capacity, Check, if the structure does not meet the conditions shovm 
on Table 2, 

2. Width, Same as (l), 
3, Sub-structure, Check if the cmdition is such that repair of reconstruction 

is required nav- ~ 

4, Super-structure, Same as (3), 
5, Waterway Area, Check if the cross-sectional area between abutments and 

from stream bottom to bridc;e r;ir•ders is frequently inadequate for stream flow, 
6, Alignment, Check if alir;nment is unsafe for traffic or inefficient i'or 

stream i'low, 
7, New Location, Check only if there is need. for a new structure which does 

not now exist at or near this location. 

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

1. New Construction, Buildinp; a new structure not replacint; an existing one, 
2, Reconstruction, Replacenent of an entire existing structure, 
3. Repairs, Existing structure remai. ns. Abutments repaired, truss strengthened, 

deck replaced, etc. 

Estimated Cost; 

l. S-tate the estimated cost of right-of-way reqpired (if any) i'or the structure 
and its approaches. 

2. State the estimated cost, at current prices, of the new structure or re­
pairs, includint: approach spans or short approaches. (See "Recommendations 
for estimating costs of structures a page 18) o-

Special Reasons, Check appropriate spaces and explain these or any other reasons 
wh1eh will justi i\; this project. Explain unusual conditim1s producing hie;h costs, 
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Group 

Average Daily Traffic over 150 ll 
Average Daily Traffic 50 - 150 

Average Daily Traffic up to 50 

Platted Streets in Suburban Areas 

Platted Streets in Resort Areas 

Seasonal Resort Trails 
i 

Total 

MICHIGAN GOOD RQADS FEDERATION 
Highway Study Committee 

COUNTY ROAD NEEDS 

on January l, 1948 

ClASS C ROADS 

CN-3 

Tiashington 
CountY----------------------------------

Total Miles Average 
in Miles Cost y' Total 

County Deficient Proposed Type Per Mile Cost 

75 25 
3. Light Blacktop or $3,000 $ 75,000 Surf. Treated Gravel 

185 70 4. Standard Gravel 7,000 490,000 

300 40 5, Minimum Gravel 3,000 120,000 

15 5 6. 18' Gravel 30 1 Grade 2,000 10,000 

30 8 7. 12' Gravel 24' Grade 3,000 24,000 

95 XX X X X X XX X X X XX X X 

700 148 X X X X X X X X $719,000 

J/ Class C roads having high traffic volums with higher than average estimated construction coat should be excluded 
on this form, and shown as separate jobs on form CN-1. 

Y Explain higher than the average cost per mile (shown on Table 1), other remarks:- 3, Grade and gravel base 

now constructed to adegua te standards.. Requires only sur face treatment and some drainage improverrent, so cost' is 

1 es s than sh m'm on rrahl e 1 4 Grade 1Yi deni ng and high cost of r;raveJ in this area vvi ll require $1 .. 000 per mi" 

more than Table 1 average.. 6~ Lmv cost is possible because vrades are adequate and 9' of gravel is now in 

Date il~- ? 194brepared by rt.. fl.nu4, ¥ Cf 7 v ~/ · .. 



INSTRUCTIONS FOR USE OF FORM CN-3 

General 

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 not to be included in mileage or cost data 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 included as a need 
(see Table I), In this study, only the total milear,e of such 
trails. is to be shown, 

Needs 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 r;raded and c;raveled roads meeting these standards, 

Mileage Data 

Your best reasonable 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 Mile 

Use the "Average Cost Per Mile" figures shown in Table I, or ex­
plain the extra cost required. It may be that the "Proposed 
Type" (listed on this form according to Table I) is not adequate 
for your conditions, in your opin1on, Nevertheless, it is re­
quired that the "Average Cost Per ~.:ile" 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 "Average Cost 
Per Mile" and place the result in the "Total Cost" column, 

17 



RECOMMENDATIONS FOR ESTIMATING COSTS OF STRUCTURES 

Cost of structures, based on current prices, will vary between $14 and 
$22 per square foot. 

To find the structure 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), wit.h moderate height 
from footinr; to fJ.oor (12 to 16 feet) and without piling will cost near the 
$14 per square foot price. Lonr;er structures, with s.imilar conditions, 
should be lower in price. 

Structures of shorter lene;th (20 to 30 feet) and requiring piling will 
cost near the $22 per square foot price. 

Engineers should determine the estimated cost of a structure, within 
the above limits, based on the required desie;n features and foundation 
difficulties. For estimated unit costs above $22 per square foot, an·ex­
planation should be made. 

18 



MUNICIPAL STREET REQUIREMENTS 

CLASSIFICATION AND INVENTORY 

Prepared By 
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and the 
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1947 



OBJECTIVE 

MICHIGAN GOOD ROADS FEDERATION 
Highway Study Committee 

MUNICIPAL STREET REQUIREMENTS 
Classification and Inventory 

May l, 1947 

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

"Engineering 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 achieve safe and 
adequate traffic service on a practical basis. 

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

When these needs, measured by recognized engineering standards, are deter­
mined and related to each other, it will be possible for the people of 
Michigan and their public officials to decide intelligently to what extent 
they wish to meet the needs, and how quickly. 

Some preliminary material on urban highway 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." 

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 guidance of the Municipal Engineering 
Committee. 

METHOD :: 

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

I. The classification of municipal streets 

II. An inventory of the present st11eet system .• 

The street classification and inventory map and tabulations when complete~ 
should be mailed to J, P. Buckley. Engineer Director. Highway Study Committe~, 
Michigan Good Roads Federation, 512 Tussing Building, Lansing, Michj.J;f>ll. 

At a later date more information related to highway needs will be requested. 
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Each municipality is requested to return a city map and retain a copy 
for future use showing: 

I. CLASSIFICATION 

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," 
(Page 5). In general the system will be composed of: 

1. MAJOR THOROUGHFARES 

a. All state trunklines shown in red 

b. All other major thoroughfares shown in orange 

2. SECONDARY THOROUGHFARES shown in green. 
(Some cities may not have this classification.) 

3. LOCAL STREgTS (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. 

II INVENTORY 

On the same map an inventory of only the major and 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 a new section 
begin where the index width or the sur face type 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 curb use the width of traveled way. 
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All various width pavements will be included in groups and classi­
fied as follows: 

Width Group Map Index Number 

10 feet to 19 feet 1 
20 feet to 29 feet 2 
30 feet to 39 feet 3 
40 feet to 49 feet 4 
50 feet to 59 feet 5 
60 feet to 69 feet 6 
70 feet and over 7 

B. Surface types shall be classified in four categories and desig­
nated on the map by letters as follows: 

HIGH TYPE Code Letter (H) 
including 

Concrete 
Brick or other block on concrete base 
All bituminous types on concrete bases 

INTERMEDIATE TYPE Code Letter (I) 
including 

All bituminous types on gravel, stone or similar 
base 

LOW TYPE Code Letter (L) 
includint; 

Gravel 
Cinders 
Slag 
Stamp sand 

EARTH ROADS Code Letter (E) 

Crushed Stone 
Mine Rock 
W. B. Macadam 
and similar surfaces 

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

Examples 1. 56 0,39 0.04 

D. 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 /!11!!//1/////1 
shall represent areas 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. 
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III. INVENTORY TABULATION FORM 

An inventory form (M-1) is provided to consolidate and total all 
information (except parking regulations) shown on the map. It 
is necessary that this form be filled out completely in order 
that the totals for the state-wide classification and 1nventory 
may be ascertained rapidly and uniformly. An additional form (M-1) 
is provided for your record. 

l, All figures to be placed on the form shall be in miles 
and decimals thereof. 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 classification. 
(Do not duplicate intersections in the mileage total,) 

4. ·Alleys shall be recorded in total miles. 

SUGGESTIOliS 

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

For those cities and villages which do not have printed copies or tracings 
of the city map it is suggested 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 map in sections. 

ll sample of the "Method for enterinr: data on the map" is attached, 



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, 
and particularly a major street plan dealing more especially with the most 
important routes of travel within the city. Such a plan provides the basis 
for sound financing and progressive development of the system of streets. 

The activities of a city naturally group themselves around focal points 
of special interest. Since these focal points determine the positions 
and directions of the principal streets, they play an important part in 
the city plan. The principal focus. for the main arteries is the central 
business district and for that reason traffic facilities 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 
focal points within a city determine the location of the principal arteries, 
the city i tsel£' becomes a dominant focal point and determines the location 
of the principal transportation routes that converge tovmrd the city. 

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

DEFINITIONS 

L Major Thoroughfares -- A primary transportation artery which conneets 
the focal points of primary traffic interest within the city; a 
primary artery which provides communication with other communities 
and the outlying areas; a primary artery which has relatively high 
traffic compared with other streets within the city. 

*Note: At this stage, expressways will be considered major 
thoroughfares. 

2. Secondary Thoroughfares -- A secondary transportation route that serves 
to connect the lesser important focal points within the city or to 
provide communication with points of traffic interest in the outlying 
areas. In addition to the above, they are those routes which serve 
to collect and distribute traffic from the major thoroughfares onto 
the local streets. 

3. Local Streets -- A local street is limited primarily to providing 
access to the abutting property. It is tributary to the major and 
secondary thoroughfares, is expected to serve only limited areas and 
discourages through traff'ic. 

4. Alleys 
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Traffic tends to,select the most direc.t, wide streets and follows the line 
of least resistance. Through experience' and observation, city officials 
!mow which are the main thoroughfares and which are purely· local streets. 
There may be some question as to which routes should be classed as secondary 
thoroughfares or feeder routes, There may also be some doubt as to whether 
the existing known major thoroughfares are located to best serve·the traffic 
needs, The following. suggestions will help to define the classification. 

SUGGESTIONS FOR DETERMINING MAJOR AND SECONDARY THOROUGHFARES 

In absence of e. well ·considered and accepted major street plan with which 
to idantif'y the various cl.e.sses of streets, the existing·pe.ttern may be 
accepted, This pattern ce.n be identified in general by showing ·on e. work 
map for your own use: (The final selection will be transcribed on the 
map to be presented.) 

1, The principal transportation routes through the municipality, 
such e.s the state trunklines. 

2. Streots which connect the principal county roads with the main 
business areas or which connect two or more county roads, 

3. The through streets at which traffic J,~-rilquiJCM to' !ltop, 

4. Crosstown and circumferential routes, 

5, Location of the focal points of traffic interest. 

a. Business centers 
b, Major industries 
c, Major parks and recreational areas 
d. Transportation terminal facilities 
e. Other ·focal points of traffic interest 

Having indicated on the work map the existing thoroughfares and the 
focal ·points of traffic importance, it will be possible to classify the 
existing system in accordance with the stated definitions. Where 
available, a traffic map will fUrnish additional criteria for identifying 
the street pattern, Where not available, approximations cf traffic 
volumes should indicate the relative importance of the various streets 
on the rrajor street plan, Streets which carry relatively large volumes 
of traffic compared with other streets in your city are usually on the 
major thoroughfare street system, 

A study of the map may indicate that certain areas lack sufficient feeder 
routes. In the larger cities, such feeder routes.may be necessary 
every six to eight blocks. A knowledr,e of the area to be served according 
to the density of. population, continuity of other routes, ate, 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 connections for an integrated system of highways. 
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MICHIGAN GOOD ROADS FEDERATION 

Highway Study Committee 

INVENTORY OF CLASSIFIED CITY STREETS 

County ___________________________________ ~--~------- City of~--------------------

Total. City Area _________ Acres 

MILES BY WIDTH GROUPS AND SURFAC$ TYPES 

Major 
·Thor oug hfar e s 

1, State 
Trunk line 

' 2, Other 
Major 

Secondary 
Thoroughfares 

High Type 
Interll6diate 
Low 

Subtotals 

Hie;h Type 
Intermediate 
Low 
Earth 

Subtot.als 

High Type 
Intermediate 
Low 
Earth 

Subtotals 

Major and Secondary 
Thoroughfares TOTALS 

Local Streets High Type 
Intermediate 
Low 
Earth 

Local Streets Total 

Total All Streets 

Main Line R. R • 
. Grade Crossings 

Number of Structures 

Miles 
Miles 
Miles 
Miles 
Miles 

Miles 

1. R. R. Separations; ____ _ 
2, Stream Crossings 

of more than 20 
feet span 

3 •. Road Separations -----

Alleys'---------"-------Miles 

By Width Index Number 

Divided Highways 
Included in this tabulation 
----------------Miles 

County Roads within the city 
included in this 
tabulation Miles 

Prepared by: 

Title _____________________ __ 

Date'------------------------
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MICHIGAN GOOD ROADS FEDERATION 

Highway Study Committee 

INVENTORY OF CLASSIFIED CITY STREETS 

County ___________________ , 
·----------City oL---..,-------

Total. City Area __________ Acres·· 

MILES BY WIDTH GROUPS AND SURFACE TYPES 

Major 
Thoroughfares 
l. State 

Trunkline 

2, Other 
Major 

Secondary 
Thoroughfares 

High Type 
Intermadiate 
Low 

Subtotals 

Hie;h Type 
Intermediate 
Low 
Earth 

Subtot.als 

High Type 
In termed ia te 
Low 
Earth 

Subtotals 

Major and Secondary 
Thoroughfares TOTALS 

Local Street~ High Type 
Intermediate 

·Low 
Earth 

Local Streets Total 

Total All Streets 

Main Line R. R, 
. Grade Crossings 

Number of Structures 

Miles 
Miles 
Miles 
Miles 
Miles 

Miles 

l, R. R. Separations ______ _ 
2, Stream Crossings 

of more than 20 
feet span 

3. Road Separations -----

Allays: ______________ Miles 

By Width Index Number 

Divided Highways 
Included in this tabulation 
-----------Miles 

County Roads within the city 
included in this 
tabulation Miles 

Prepared by: 

Title ______________________ __ 

Data·--------------------



MICHIGAN GOOD ROADS FEDERATION 

HIGHWAY STUDY COMMITTEE 

METHOD FOR ENTERING DATA ON THE MAP 

J 
l 

J 
l 

J 
l 

0 z 

L 
co I 
"! 
0 

I 
:1: 
I 

CD 

0 z 

L 
I 

NOT£: THE COMMENT BELOW WILL NOT APPEAR ON THE 

STATE HIGHWAY ( MAJOR THOROUGHFARE ) 

OTHER MAJOR THOROUGHFARE 

I 

SECONDARY THOROUGHFARE 

I TO 7 WIDTH INDEX NUMBER 

I= 10 FEET TO 19 FEET 

2 c 20 FEET TO 29 FEET 

31130 FEET TO 39 FEET 

4 • 40 FEET TO 49 FEET 

5c 50 FEET TO 59 FEET 

6•60 FEET TO 69 FEET 

7• 70 FEET AND OVER 

SURFACE TYPE 

H HIGH TYPE SURFACE 

I INTERMEDIATE TYPE 

L LOW TYPE SURFACE 

0.26 MILES - LENGTH OF SECTION 

, ' BOUNDARY OF SECTION 

TYPE OF PARKING 

1/,z;'iz~z
1 

ANGLE PARKING BOTH SIDES 

(NO SYMBOL) PARALLEL PARKING BOTH SIDES 
PARA.LLEL PARKING ONE SIDE ANGLE PARKING 

1 Ill! I OTHER SIDE 

NO PARKING 

MILES- LENGTH OF SECTION 

INTERMEDIATE TYPE SURFACE 

WIDTH INDEX NUMBER 
NO SYMBOL- PARALLEL PARKING 

-' 

MAP 
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PROCEDURE AND INSTRUCTIONS FOR DETERMINING 
MUNICIPAL STREET NEEDS 

June 16, 1947 

The Municipal Engineering Committee has established the method by which 
the present deEiciencies and needs of municipal streets are to be de­
termined" The procedure is necessary to provide a sound, unifm•m, 
acceptable and yet practical estimate of the aotual existing needso 
State and county roads are being analyzed by similar processeso 

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

OUTLINE OF PROCEDURE (Explained on pages 2-6) 

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

II. Determine the deficiencies: 

A, Pavement type and condition 

B, Inadequate traffic capacity 

C. Traffic Control 

D. Structures 

III. Determine the needs: 

When deficiencies of streets or structures require improvement 

A. An estimate on form M-2 is to be prepared for each project on the 
major and secondary thoroughfares, including 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. 

IV. A summary of all needed projects is to be recorded on an estimate sheet, 
form M-5o 

V. Upon completion of the determination of needs the following items are 
to be forwarded to J, P. Buckley, Engineer-Director, Highway Study 
Committee, Michigan Good Roads Federation, 512 Tussing Building, 
Lansing 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 summary, form M-5, expressing the total municipal 

needs. 

1. 



EXPLANATION OF PROCEDURE 

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

I. CLASSIFICATION AND INVENTORY MAP 

The street classifications referred to in these instructions are those 
.which you r·acently submitted. 

II, DEFICIENCIES ARE TO BE JUDGED AND INDICATED AS FOLLO'/IS: 

2. 

Include state trunklines inside city or village limits. 

A. Pavement: Type and Condition 

1, Major and Secondary Thoroughfare System:-mark in green 0n a work 
map the locations of streets which need:-

a, Construction to provide a high type pavement, when a 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 location of each of these conditions by 
symbols as shown in the sample, page~ 

2. Local Streets:-estimate,. without marking on the map, the total 
mileage in each of the five classes shown in Table 1 which re­
quire,-

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

b, Reconstruction of base and surface, 
c. Recapping or resurfacing of 2" or more in thickness, and 

base repair. 

Note: Local streets having very little traffic and located in 
lightly populated areas will ordinarily be considered 
satisfactory in their present condition. 

Bo Inadequate Traffic Capacity 

In those cities where traffic congestion is a problem:-

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

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



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

If no data can be secured, your best estimate of the average 
daily traffic volumes should be shovm. 

C. Traffic Control 

Major and secondary thoroughfares should have efficient highway 
lighting for traffic safety. The Illuminating Engineers Society has 
established acceptable standards, Thoroughfares should have adequate 
signalization for safe, efficient traffic flow. Table 1, "Standards" 
also ind1cates 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 streets, both thoroughfares (including trunklines) 
and local. 

All structures (defined as grade separations and bridges of 20 feet 
or more 1n length) are to be examined to determine•-

1, Def1ciencies in roadway width. 

2. Deficiencies in structural condition and load carrying capacity, 

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

III. DETERMINATION OF NEEDS 

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 
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 imprOVE!ment is determined, the selection of standards 
should take into account further traffic increases, 

Projects are not to 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 each 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 constitute a commit­
ment or a program, It will show in general, the kind of work most urgently 
needed by all the municipalities, 

3. 



Suggestions for estimating the per mile or square yard costs of pave­
ments and the costs of structures at present prices are given on 
page 14. Other costs such as right of way, signalization, etc. should 
be a reasonable estimate based on the present price levels. Your own 
estimates are preferred. If your costs are less than those suggested, 
no further explanation is required. The entire cost should be stated, 
regardless of any present or proposed division of the cost between 
governmental jurisdictions or property owners. 

A; Major and Secondary Thoroughfares (including state trunklines) 

4. 

The work map will indicate the locations on major and secondary 
thoroughfares where deficiencies exist. Cost estimates of correc­
tive measures are to be prepared on form M-2 or M-4 accordine to the 
respective instructions, and the following•-

1. Where traffic congestion is not a problem, the follmving paving 
operations may be required,-

a, Provide a high type pavement. 
b. Reconstruct existing high type pavement. 
c. 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 Tequired under 
various operating conditions, by examining Table 2. For example:-

An existing 48-foot pavement (curb to curb) in a business 
area is carrying B,OOO vehicles per day and congestion is 
frequent. Parallel parking and right and left turns are 
permitted. 

Under these conditions, if continued, it would require a pavement 
66 feet wide to relieve congestion. Table 2 indicates that park­
ing would have to be prohibited to relieve congestion on the 
existing pavement. 

In this case, an estimate could be submitted for the cost of:-

1. Widening the pavement to 66 feet, or 
2. Improving a parallel street, or 
3. Providing off-street parking facilities sufficient to permit 

the prohibition of parking on the pavement. 

The most economical, yet feasible, means of relieving traffic con­
gestion 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 W.-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. 



Existing pavements which are about 10 percent less in width than in­
dicated in Table 2 w~ll carry the same traffic volumes under condi­
tions which ca.n be tolerated and an estima·te should not be submitted, 

However, when a decision is reached to widen a street, the estimate 
of cost should be based, whenever 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 l and on form M-2, 

Off-street parking facilities may be the means of relievinE traffic 
conEestion on a particular street, If so, the estimated cost, in­
cluding property (separately stated) may be reported on the form M-2 
relating to that street, The same form may include costs for other 
items of work als.o necessary on that street, 

Where additional off-street parking facilities are needed, 
form M-2 may be submitted for a group of such facilities. 
for including such facilities should be stated, 

a' separate 
Reasons 

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

Referring to Table l, it will be noted that "Highway Lighting" and 
"Traffic Control Devl.ces" are considered necessary on thoroughfares. 
Suggestions for estimating the cost of the additional signal lights 
needed are stated on page 14, 

B, Local Streets 

Deficiencies in surface type or state of repair will have been deter­
mined for each of the five classes of' local streets shown in Table L 

Standard widths to which local street pavements should be constructed 
are also indicated in Table L 

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 
a, construction to provide a higher type surface than now exists, or 
bo reconstruction of base and surface 
can be computed 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 sho•m in Table 1, for each class of 
street, 

This procedure assumes that local streets requ1r~ng such construction will 
be constructed to the standard widths, and at the assumed prices. If 
these prices are not approximately correct for your community, please 
adjust to the correct figure, If the unit price' used is higher than shown 
in Table 1, explanation should be made on the reverse s1de of form M-3. 

5, 



2. Cost estimates of needs for:-
c, recapping or re-surfacing (at least·2" thick) of pavements 

on local streets 
can be computed by multiplying the mileage of such deficient 
streets in each class by the average 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, 

c. Structures 

An individual estimate is to be submitted for each deficient or needed 
new structure including those on the local streets. The estimates 
are to be stated on form M-4 in accordance with the instructions re• 
lating to that form, 

Reasonable differences in width or load capacity from the standards 
stated in Table l can be tolerated if the structure is in· generally 
good condition. 

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

IV. SUMMARY 

A summary of all needed projects is to be recorded on an estimate sheet, 
form M-5. 

V, REPORTING 

6. 

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

1. City map showing location of each project with job rtumbers. 
2. One copy of each estimate, forms M-2, 3 and 4, 
3. One copy of the summary, form M-5, expressing 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 volumes from short counts taken through the peak 
hour. Traffic counts may be of public interest as well as a necessity for 
determining needs for improvements. 

Procedure: 

1. Pick out the location along the street between intersect1ons where 
the apparent traffic volume is greatest. 

2. Counts should continue for at least two hours and cover the 
traffic peak (usually 4PM to 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 need to be expanded. 

3, Counts should include traffic for both directions requiring two 
manual counters working simultaneously, 

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

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

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

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

8. If directional flow is apparent, counts may be necessary in the 
morning and afternoon to determine the high hour. 

' 
9. Resort areas should make-allowance for seasonal high traffic hours 

which occur more than 30 times a year. 

7. 



COMJ\!8NTS ON THE BELIEF OF TRAFFIC CONGESTION 

BUSINESS AREAS create undas:l.rable conditions for the ordedy· flow ot through 
traffic, 

CU!Ul l?ARI\ING 
tr·af~f~;l.(~ volumeg 

tiNGLE P.mmnw reduce:; th<J eff':lc!.ex:wy !%rid should be used only in low 
speed <ll"Ellloro whet's pru·!d.ng il"t1qM·l.r·em.en'i;s takn precedent over the smooth opera­
ticm of' through t~·rt.ff'i.c, 

"mAPl'XG CON'L'iWI, SIGNALS e:r·e11ted at loar aecldont wate interseetlon.s and 
par··'·:;'~cr},i''""~._,. ··J'-1·~- 1 -: -: _. ·LhE.l ··i:;:.""u ... ~T·i_ ,----~.Jume iB re.tb~.·:r :Lt~~hJI~l) do ·flot perfo:nn'»>""'t1Se'· 
.Cui. /\ii:Ji-:r!:; '~.0/J.r_; l:'i;··~-_:;_(il ·i:h;~,~ \)J' t.:\Go:},{te:cr~; C)l" t~ho !?:ZOOIJtjJJ."' 

UX!.d (;;(;;:n:'LJC<IJ CJ l i;< e}('i:';;'u;_:. !• ~;-1 

{:('(!)f)_:~ .t () k' 

Yn_ajo.{" ;;;r1;;,n."tc.Y -I:,.-_v·nuJ.::.".t ~tn.(-::~:-·; 'i!li_~ :-Y ·" ?:· 'J 'lt-Y\If:J 
lle ort heav:lly t~:ra.vol~d 

oxt %-;'hn ¥Hf~,1t.; busini!!H:1Ci stt."eEr~t 

iL, ljef""·t; ·i;;'Ud\JKA zy,f~.'f' ft'()!n EAk!ld CJ:H -t;O ·t:<:he 
!\"E:;(h~GI0J :tt;;:~ -;_ 

'110htclc~s :tu oppos1.r1g direo'tionB is 
tho street eq,pt\ei ty" 

5, One-way st~eets more easily permit segregation ot·oomme~cial traffic. 

COMMENTS ON ONB-WAY STBEET DESIGN 

8. 

l. One-way streets should extend tor considerable length in order to 
attract through traffic !Tom the business street. 

2, Well designed cormections from the one-way street to the major thorough"" 
tare beyond the business district or at the city limits will allow 
traffic to pass through the city or ·reach its destination within the 
city•with reasonable speed. 

3, Economies may be shown by street openings to produce a continuous 
one-way street system, 
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MICHIGAN GOOD ROADS f~DERAT I ON 

HIGHWAY STUDY COMM ITTEE 

METHOD FOR ENTERING DATA ON MAP 

AN CONCESrtON 

NOTE: THE COMMENTS BELOW WILL NOT 
APPEA~ ON THE MAP 

- CONGESTED PAVEMENTS f\EQUIP.ING 
TRAFFIC RELIEF 

- DEFICIENT SURFACE REQUIRING 
RECONSTRUCTION OR RESURFAC I NG 

N 

R 

w 
s 
0 

(3) 

P.ED AND GREEN DENOTE DEFIC IENCIES 
ON THE MAJOR AND SECONDARY THORO­
FARES INCLUDING STATE TRUNKLINES 

WIDENING LOCAL PAVEMENTS 

TYPES OF CONSTRUCTION 

NEW CONSTRUCTION 

RECONSTRUCTION 

WIDENING 

SURFAC I NG OR RESURFACING 

OFF STREET PAR KING 

JOB NUMBER 

LENGTH OF PROJECT 

AVERAGE 2 4 HR. TRAFFIC FLOW 

UL 
s 

_, 
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MICHIGAN GCOD ROADS FEDERATION 
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 
WIDTHS TYPE COST HIGHWAY TRAFFIC CONTROL 

(Curb to Curb) 11 (Dollars Per LIGHTING DEVICES 
STREET CLASS {Feet) Sq. Yd.) 

Major and Secondary 
Thoroughfares See Table 2 High See Page 14 Yes Yes 

Local Streets :2/ 1./ 
1. Apartment House 

High Population Density 36 High $3.50 No No 

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

3. Country Homes 
Low Density 20 2/ Intermediate 1.50 2/ No No 

L; • Access to Large Industrial, 
Warehouse or Terminal Areas 44 High 4.00 Yes Yes 

5. Access to Business Areas and 
Small Industry 40 Intermediate 2.20 Yes Yes 

11 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. 

Y Width curb to curb. In addition, sidewalks are recommended on both sides of structures. 

STRUCTURES 
DESIGN ROADWAY 

LOAD WIDTH y' 
(Feet) 

H-20 Same as 
Pavement width 

H-15 .36 

H-15 30 

H-15 24 

H-20 44 

H-20 40 

lf These standards are applicable only for those streets where conditions require dust control or some kind of surfacing. 

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

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



AVERAGE 24 HOUR 
TRAFFIC FLOW 

FREE FLOW 
(EXPRESSWAYS) 

MICHIGAN GOOD ROADS FEDERATION 
High~~y Study Committee 

Table 2 

STJ\llDARDS FOR PAVEMENT WIDT'rlS 
ON 

MAJOR AND SECONDARY T'rlOROUGHFARES 

According to Traffic Flow and Operating Conditions 11 
(Adopted by the Municipal Engineering Committee, June 3, 1947) 

INTERMEDIATE 
A1lEAS y 

BUSINESS OR INDUSTRIAL AREAS--i!EAVY PARKING DEMAND . i!l 
No Parking on Street Parallel Parking on Street' '·~ 

No Left 20 Percent No Left 20 Percent i: 
Turns Turns Turns Turns .·j 

--;;~ 

(Vehicles Per Day) (Feet) (Feet) (Feet) (Feet) (Feet) (Feet) 

,_.. ,_.. 

40,uoo - 5o,ooo 72 21 
30,000 - 40,000 48 88 
25,000 - 30,000 48 88 

20,000- 25,000 66 
15,000 - 20,000 66 
12,000 - 15,000 44 

9,000 - 12,000 44 
7,500 - 9,000 44 
6,000 7,500 ~ 44 
Under 6,000 44 

11 For effect of other conditions on pavement width standards, see page~. 

y Occasional parking and traf'fic lights spaced at long intervals. 

21 
88 
88 21 
66 88 
66· 66 
44 66 

44 44 
44 44 
44 44 
44 44 

21 Wider pavements cannot be operated satisfactorily. Consider improvement of parallel and one-way streets. 

!±/ Minimum width of thoroughfares is 44 ft. 
For state trunklines, width should at least equal width of trnnklines entering and leaving the municipality. 

21 
88 21 
88 88 

66 88 
66 66 
44 66 
44 44 



Form M-2 
MICHIGAN GOOD ROADS FEDERATION 

Highway Study Committee 
MUNICIPAL STREET NEEDS ON MAJOR AND SECONDARY THOROUGHFARES 

on January 1, 1948 

Main Street Name ______________________________ ___ City of Oak Ridge 
Village 

between ________ M_~~p_l_e __________________ __ Job No. 6 Length 

l!ilm 
and ____ ·-----------------------------

Major Thoroughfares 
Stat<> Highway_ 
Other Major 

Secondary 
Thor OU[I h fares .. __________ __ 

BOULEVARD !)R DIVIDbiD HIGHlHAY ___ Yes~ No 

County Road 

DATA ON EXISTING STREET 

Width of Surface 

Year Built (if known) 

Type Concrete 

Average 24-Hour Traffic 

No X 

30 ft. 

1923 

Flow 

1.45 Mil.es 

Yes 

8000 

Present Pavement T;ypo Below Standard __ "----- Poor Pavement Condition ______ ~x~--------
Tra.ffic Control Below Standard 

In adequate ~[' r u f .fie G a pac i tyc__ ____ ~x'--------- Street Lighting Signalization ____ _ 

Reconstruct with 811 concrete and widen to 44 ft. 

yyoRK_}1l'ii.!:Q_:l]][':JI (!''ill in items that apply) Estimated 
Cost 

1. New C onst.ruot ion: 1'ype __________________________ Milas ____ Width ___ ft. $ ________ _ 

2. Reconstruct: Type 8" concrete . _ __::: __ ==.::.::"-__________ Milasl.lO Width..iLft, $ 159, ooo, ___ _ 

3. Wl.d<Jn: ~rype 8" concrete __ __c:____::=~~~-----MilesO • 35 Width_ll_ft • $ l4. 400 

4. R.os ur face~ Type _____________ Miles ___ Width ____ ft. $: _______ _ 

5, Landscaping on Boulevard or Divided Highway: Miles __ Width __ ft. $------

6, 0 ff'··stree't Parking : Type·_---!L:co::_:t::_-_,s:.cuoor..:.f::::'a_,c'-"i=nocr;~---- Capacity 150 Cars $ __ ___.:2c,., !.1001.1'0"-

7~ St~eet Lighting: Type ®-­

$ 8,.. Signalization; Type•------------------------

9, Right of Way: $ 30, Q."'OO"---

E'rtimate assumes curb parking allovmd ___ Yes -"--.No Total Cost 1~ 205,400 

Remarks , ___ qrr-street parking required to avoid right of way widening for ll:X'eater surface 

width in th<J business district, 

Do.te 
' 

~ ... ~~L'f/"',t..e.,.,_LI'..!;0~7___,t!C_,7;.:?..::5}z:;7e:___ ___________ Prepared by _ _~~_·'..,.2{..,.,__,..-Ls;:..-~li::'b~,'-' ££4#til'I..,/---Cl>c;~~~-e,!e/, 
12. 



INSTRUCTIONS FOR USE OF FORH 1'1-2 

general: This form is to be used for individu~l street projects which h~ve been 
Geterrn1ned to be needed according to instructions in the Explanation of Procedurea 
Use check mark or "x" wherever applicable. See example on opposite page .. 

Do not include 8f\ n present needy any project which is contracted for or is to 
be constructed d~ring· 1947o 

Identific8tion: 
1. cnec·.K·-o.n which street classificntion the ~ro,ject is located" One project 

should not involve more than one street c.._a.ssification. Several types of 
work m:'tYQe 1ncluded in one project,. 

2" Job numbers :ctre to correspond with t;he work map numberss 
3,, Le~gth in miles will be me~.sured fr9m the point of beginning to the 

po1nt of ending of the proJect. Th1s cnn be sc~led from the map. 
4, For projects on county roads check nyes 11

• • 

D!=!tA on E~::isting__ Street: _ 
'i-ype: nes-cr~ine··briefly kind of surface and base. 

Deficiencies: Check the deficiencies that exist in this street sectiona 
C!leck 11 .?resent PF~.vement Type Below Standarc1' 11 if failure of the base is 

cvidento 
Check ''Poor F-<lvement Condi tion 11 if pavement is the reauired st~nd8.rd 

w1th base or surface failure. 
Check- "Inndeouate Tr8.ffic Capacity" if so determined from rr·a-ble "lio 

Definitions: (G. & D. So means, ''~rading and drainage structures'1 o Drainage 
structures include all structures up to 2.0 1 spa.n length.) 

New Construct1on: 
a~ Chan~e of surface to higher type, including G. & D. SQ 
b. New location construction, including. G. & Da 2a 
Hecoilstruction: Rebuildin~. to the some or similar typej including 
b'"tse improvement~ minor widening, and G, I/._ I:, S. 
Widening· Existing roa.d left in place. H;:~ ... ior increase in v,ridth of. 
surface~ inclUd1ng Go & D" S~ ' 
Resurfacing; Plac1ng new surface of 8.t least 2 11 in thickness over 
existing surface, or replacing a wearing coursea 

\~~!'hen "'idening and resurfacing of the existing pavement is planned, both are 
to be showno rrhe width of e.ach is to be indica ted in proper s p?,ce . 

. L~.'ndsc::).plng on Bouie·vard or Divided Higbw?.ys only~ 
Off.-street pilrkin~ will include. construction items only, including 
building cons~ructiona 
Street Light1ng Wlll include construction items only •. 
Signal17.:::1.tion will inc-lude construction j terns only~ 
Right of \>,l8.y will include cost of land :4lld reauired building moving 
for widening projects or off-street parking projectso 

Estimoted Cost: 'I'he costs are to be bBsed on per mile estim8tes and current priceso 
Your cost est1mates are to be used. The comm1ttee 1 s estimate shown on 1able I And 
Fn.ge 14 is only intended to be descriptive of the: kind of p8.vement r.nd .is not 
neces8arily correct for yoJ,r conditions~ · 
NOTE: 1. The estimated cos~ for purchase of needed right-of-way for the project 

is not included in the avera.ge cost est.::.m8tes shm"n on T8ble I and 
!Age 14. · . 

2~ The cost of grading and drainage structures necessary for the com­
pletion of the pro<Ject has been included in the averAge cos~ )'~-~timates 
on 'l'a b le I and Fa ge 14 ., 

Rema.rks: Describe briefly anYDnusual rea.sons for improvement c,nd extraordinary 
costa Use back_of sheet if necessary. 

13, 



SUGGESTIONS FOR ESTIMATING COST OF PAVEtlENTS 

1. Examination of the cost per mile of expressways which have been construc­
ted covers so wide a range of conditions that any attempt to strike a 
fair, average cost would have no significance, Costs range from $500,000 
to $3,500,000 per mile depending on the type of construction and expendi­
tures for right of way. 

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

88 foot pavements not including right of way 
66 foot pavements not including right of way 
44 foot pavements not including right of way 
Local Streets (see Table I) 

$220,000 
$175,000 
$140,000 

]J 
y 

JJ The cost of right of way, including building moving, may exceed the 
cost of pavement construction. 

3, Widening, Cost of widened portion 

Curb $1,50 linear fo~t 
Surface ~~5.00 square yard 

4. Resurfacing• Asphaltic concrete $2.00 square yard, 

5, Signal Lights, $1500- $2200 per intersection 

SUGGESTIONS FOR ESTIMATING COSTS OF STRUCTURES 

Cost of structures, based on current prices, will vary be~een $14 and $22 
per square foot of structure area, 

To find the structure area, multiply the over-all length of the super struc­
ture by the width (roadway width plus curbs or walks). 

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 similar conditions, should 
be lower' in price. 

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

Engineers should determine the estimated cost of a structure, within the 
above limits, based on,the required design features and foundation diffi­
culties. For estimated unit costs above ~)22 per square foot, an explanation 
should be made, 

14. 



MICHIGAN GOOD ROADS FEDERATION 
Highway Study Committee 

MUNICIPAL STREET NEEDS ON LOCAL STREETS 
on January 1, 1948 

Form M-3 

City ot: 
Village --------------------------

Total inventory miles of: Local Streets ___________ -'--- Number ot: miles det:icient ______________ _ 

New Construction 
and 

Local Street Classification Reconstruction Resurt:acing. Widening Total 
Miles Cost Miles Cost Miles . Cost Miles Cost 

. 

1. Apartment Houses 
. 

High Population Density 

2. Single Family Residences 
Medium Population Density 

3. Cocm+cry Horees 
Low Popule_tion Density 

. 

4. Access to Large Industrial 
Warehouse or Terminal Areas 

5. Access to Business Areas 
and Small Industry 

·---

TOTAL 
-

Remarks: _______________________________ ~----------------------

Date-----------------------------~- __ _ Prepared by ________________________ _ 

Title 



On Major Thoroughrare 

State Highway 
Other Major 

Secondary Thoroughrare 
Local Street 

X 

MICHIGAN GOOD ROADS FEDERATION 
Highway Study Committee 

k~ICIPAL STRUCTURE NEEDS 
On January 1, 1948 

·Form M-4 

City of Oak Ridge 
Village ~~~~~~~~~~~--

Job No•--~-5~~-

County Road -~No 

Street Name _______ w_a_t_e_r ________ between __ __::~::::.!i::::1:.:1~--- and ____ .:.:F:.:i;_r.:::a.:::t ___ _ 

X Stream Crossing _ __:_:__~ 

R.R. Overpass _____ ___ 

Hwy. 

R.R. 

Separation 

Underpass 

Steel Truss Type of Structure ____________ _ Average 

Year Built 1915 

Design Load H-5 

24-Hour Trarfic Flow 2000 

No, & Length of Spans 1 Total Length 60 ft. Roadway Width 18 ft. 

DEFICIENCIES 

1. Load Capacity X Safe or Posted Load 3 Tons • • • • • • 
2. Width , .x 

• • • • • • • • • 
3. Sub-structure X 

• • • • • • 
4. Super-structure X • • • • • 
5. Waterway Area • X • • • • • 
6. Alignment • • • • • • • • 
7. New Location • • • • • • New Design Load H-20 

PROPOSED REMEDY 
Type and Length Cost 

1. New Construction __ : Width __ ft, $ 61,800 

2. Reconstruction X 
-~' 

2 Span - Steal girder - 70 rt.width 44 rt. $ 

3. Widening --' V'fidth __ ft. $ 

4. Repair __ , Describe $ 

Right of Way Cost $ None 

Total Cost $ 61,800 

Special Reasons for Required Work 

Unusual Traffic Conditions~_Frequent Train Movements __ Washed Out or Collapsed_ 

Remarks, Piling and center pier required. Price includes :removal and salvage 

of the old structure. 



INSTRUCTIONS FOR USE OF FORM M-4 

General: This form is to be used for individual structure (bridge C>r grade 
separation) projects which have been determined to be needed according to in­
structions in the Explanation of procedure, 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 feet are considered culverts and are not to be reported on form M-4. Cul= 
verts are to be included in road estimates on form M-2 and M=3, 

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

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

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

2. 
3. 

4. 
5, 

6. 

7. 

Load Capacity: Check, if the structure does not meet the con­
ditions shown on Table I vnthin reasonably safe limits. 
Width: Same as (1) above. 
Sub-structure: Check if the condition is such that repair or 
rec.onstruction is required now. 
Super-structure: Same as (3) above. 
Waterway Area: Check if the cross-sectional area between abut­
ments and from stream bottom to bridge girders is frequently 
inadequate for stream flow, 
Alignment: Check if alignment is unsafe for traffic or in­
efficient for stream flow, 
New Location: Check only if there is need for a structure which 
does not exist at or near this location, 

Proposed Remedy, Check which of the four remedies is proposed and indicate 
briefly the ~ type, length and clear roadway width proposed, Definitions• 

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

2. Reconstruction• Replacement of an entire existing structure. 
3.. Widening existing structure. 
4. Repairs: 'Abutments repaired, truss strengthened, deck replaced, etc. 

Estimated Cost: 

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 ric;ht-of-way required (if any) for 
the structure and its approaches. 

Remarks: Describe briefly any unusual reasons for improvement and extraordinary 
oost. Use back of' sheet if necessary. 

17. 



MICHIGAN GOOD RuADS FEDERATION 
Highway Study Committee 

TOTAL MUNICIPAL STREET AND STRUCTURE NEEDS Form M-5 

Prepared by ______________ Dateo ______________ _ 

WORK REQUIRED MAJOR THOROUGHFARES SECONDARY 
STATE TRUNKLINES OTHER THOROUGHFARES 

STREETS (Miles) (Cost) (Miles) (Cost) (Miles) (Cost) 

1. New Construction $ $ $ 

2. . Reconstruct . 

3. Widen 
. 

4. Resurraoe 

Sub-total 

5. Landscaping ---- ---- ----

6. orr-Street Parking 
(Number) (Number) (N=ber) 

7, Street Lighting ---- ---- ----

8. Signalization ---- ---- ----

Sub-total --- ---- ----

9. Right or Way ---- ---- ----

TOTAL STREETS 

STRUCTURES (Number) (Cost) (Number) (Cost) (Number) (Cost) 

1. New Construction $ $ $ 

2. Reconstruct 

3, Widen 

4 •• Repair 

Right or Way ---- ---- ---

TOTAL STRUCTURES 

City 
V"ll 

or _________ __ 
J. age 

LOCAL STREETS TOTAL 
(Miles) (Cost) (Miles) (Cost) 

$ I$ 

--- -----

---- ---

(Number 

---- ----

---- ----

---- ----

---- ---

(Number) (Cost) (Number) (Cost) 

l $ 

--- ----




