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We are well aware of the fact that cheaper farm products for all
the people, that more readily accessible schools and churches and
places of amusement will bring about a general betterment of so-
ciety, that the free movement ot fresh foods to the centers of popula-
tion will bring better health to the communities, that better roads

bring better farm coxditions and more intelligent farming, which will
mean increased production.

Pontiac, Michigan, Sptember 30, 1920

To the Honorable Board of Supervisors of the
County of Oakland:

Gentlemen:

The Board of County Road Commissioners of the County of Oakland in
compliance with the statutes and in accordance with the resolutions hereto-
fore passed by your honorable body relative to the construction of county
highways, take pleasure in submitting for your approval the following eighth
annual report outlining the work during the fiscal year from October 1, 1919,
to September 30, 1920, the present status of the various roads, the proposed
construction and the cost thereof.

Very sincerely,

Board of County Road Commissioners of the County of Oakland.

JOHN A. ADAMS, Chairman
THOMAS LYTLE
G. ROSS THOMPSON

Commissioners
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Status of Concrete Pavement.

The use of motor trucks has increased by leaps and bounds within the
last few years, necessitating the construction of hard-surfaced pavements.
The need of a permanent thoroughfare from Pontiac to Detroit soon became
evident and accordingly, the County Road Commission decided to pave Wood-
ward Avenue with concrete. Contract for the first section of this improve-
ment, from Royal Oak to Birmingham, was awarded March 15, 1915, to the
R. D. Baker Company of Detroit. Since that time traffic has increased so
rapidly and the use of trucks has become so general that the gravel roads
in many localities have proven inadequate.

The “Covert Act” served the purpose of providing the necessary addi-
ticnal funds and made possible the construction of permanent surfaces upon
our most heavily travelled highways. The following is a statement of work
done and in progress to September 30, 1920.

Sec. 1—Woodward Avenue Road.

Location—Royal Oak to Birmingham.

Length—4.2 miles.

Class—16’ one course concrete, 8” center, 6” sides.
Mix—Approximately 1:1%:3.

Contract awarded March 15, 1915.
Amount—$59,674.00.

Sec. 2—Woodward Avenue Road.

Location—Southerly limits of Pontiac to Kimball’s Corners.
Length—1.3 miles.

Class—16' one course concrete, 8” center, 6” sides.
Mix—Approximately 1:1%:3.

Contract awarded August, 1915.

Amount—$16,355.00.

Sec. 3—Woodward Avenue Road.

Location—Kimball’s Corners to Birmingham.
Length—4.17 miles.

Class—16’ one course concrete, 8” center, 6” sides.
Mix—Approximately 1:11%5:3.

Contract awarded November, 1915.
Amount—$62,090.00.

Sec. 4—Woodward Avenue Road.
Note:—This road was originally built of asphaltic concrete and was un-
able to withstand the traffic. It was therefore repaved with concrete.

Location—Royal Oak to the County Line.

Length—2.12 miles.

Class—18’ two course 7” with crowned sub-base.
Mix—Bottom course approximately 1:214:5—Top 1:1%;:2%.
Contract awarded April 18, 1917.

Total Cost—$46,501.77.

Road No. 1—Maple Avenue Road.

Location—Birmingham to Farmington Road.
Length—6.953 miles.

Class—16 foot concrete one course 8” center, 6” sides.
Contract awarded September 14. 1917.
Contractor—Slater Construction Company.
Amount—$143 106.09 or $20,581.92 per mile.
Completed.
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Road No. 3—Elizabeth Lake Road.

Location—Pontiac to Elizabeth Lake.
Length—2.846 miles.

Class—16 foot one course concrete.
Contract awarded September 14, 1917.
Contractor—John T. Ladue & Company.
Amount—$54,961.88 or $19,311.97 per mile.
Road Completed.

Road No. 4—Farmington Road.

Location—Farmington Junction to North Farmington.
Length—4.977 miles.

Class—16 foot concrete.

Contract awarded July 20, 1917.

Contractor—R. D. Baker Company.
Amount—$117,000.02 or $23,508.14 per mile.

Road completed.

i

Concrete Paving on Orchard Lake Road.

Road No. 6—Clawson Road.
Location—Royal Oak to Clawson.
Length—2.427 miles.
Class—16 foot concrete one course.
Contract awarded September 14, 1917.
Contractor—John T. Ladue Company.
Amount—$54,422.87 or $22,423.92 per mile.
Road completed.

Road No. 8—Long Lake Road.

Location—Bloomfield Center to Orcahrd Lake.
Length—5.995 miles.
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Class—16 foot concrete one course.
Contractor—R. D. Baker Company.
Road completed.

Road No. 12—Orchard Lake Road.

Location—Pontiac to Orchard Lake.
Length—3.942 miles.

Class—18 foot concrete one course.
Contract awarded April 23, 1918.
Contractor—R. D. Baker & Company.
Amount—$98,332.32 or $24,944.77 per mile.
Road completed.

Road No. 15—Auburn Avenue Road.

Location—Pontiac to Rochester Road.
Length—6.998 miles.

Class—18 foot concrete, 7” one course.
Contract awarded April 10, 1919.

Contractor—G. P. Scharl Construction Company.
Amount—$240,155.23 or $34,317.70 per mile.

Road completed.

Road No. 16—Rochester Road.

Location—Royal Oak to Rochester.
Length—11.920 miles.

Class—18’ concrete, 2 course, 7” thick.
Contracts awarded April 10, 1919.
Contracts awarded in two sections.

Sec. 1—5.568 miles.

Contractor—John T. Ladue & Company.
Amount—§184,301.27 or $33,100.08 per mile.
Completed.

Sec. 2—6.352 miles.

Contractor—R. D. Baker Company.
Amount—$203,022.13 or $31,958.77 per mile.
Completed.

Road No. 20—Orion Village.

Location—Orion Village.

Length—1.3 miles.

Class —18’ to 46’ Class “F”—two course.
Contractor—P. M. Lau.
Amount—$78,462.59.

Completed.

Road No. 225—Grand River Road and Farmington Village.

(Supervised by State Highway Department.)

Location—County line through Farmington Village on Grand River Road.
Length—4.3 miles.

Class—“F” concrete.

Contractor—R. D Baker Company.

Amount—$176,500.00.

Completed.

Road No. 27—Milford Village.

Location—Milford Village.
Length—2.180 miles.

Class —18’ to 54’ Class “F” concrete.
Contractor—John T. Ladue & Company.
Amountn—$165,000.00.

Under construction.
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Road No. 29—Eleven Mile Road.

Location—Eleven Mile Road through Royal Oak Township.
Length—5.994 miles.

Class “F”’ concrete.

Contractor—R. D. Baker Company.

Amount—$368,946.80.

Under construction.

Road No. 35—Rochester Village,

Location—Rochester Village.
Length—0.469 miles.
Class—“F"’ concrete.
Contractor—P. M. Lau.
Amount—$76,465.90.

Under construction.

Roarnson
Reznson

Pavement in the Village of Orion. T. L. No. 36.
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Maintenance.

The proper maintenance of a system of highways is well recognized as
the most difficult problem with which the Highway Engineer is confronted.
The importance of this work has grown rapidly during the last few years,
due largely to the increased use of motor vehicles, for both pleasure and
commercial purposes.

Maintenance is a most important factor in the development of any type
of highway construction but particularly is this true in the case of gravel
roads, which type constitutes a major portion of Oakland County’s system.
The suction of the tires caused by rapidly moving automobiles displaces the
fine binding material of the road and soon causes ruts to form unless given
immediate attention. An examination of the traffic counts printed on the
opposite page will afford an excellent impression of the service which our
roads are performing daily and will demonstrate the fact that continuous
maintenance is necessary to keep them in first class condition.

The patrol system of maintenance, adopted in this County about two
years ago, lends itself readily to the gravel road and has been instrumental
in raising the standard of our highways to the extent that Oakland County’s
system is now regarded as one of the best in the State.

Under the patrol system the County is divided into districts, each of
which is under the direct supervision of a Maintenance Superintendent. These
Superintendents have in their employ a number of Patrolmen, who are fur-
nished with a light grader float, picks, shovels and other necesssary tools.
To each patrolman is allotted a section of road, from four to eight miles in
length, depending upon location and amount of traffic. Each man is held
responsible for his section of road and is expected to keep the surface well
floated, free from ruts or depressions, and in the best possible condition at all
times.

SU

Beautiful Spot on Lakeville Road, Addison Tounship.
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Beauty and Safety surround this curve on Lakeville Road, Addison Township.

The Maintenance Superintendent also employs gangs to some extent in
cutting brush, and weeds, maintaining ditches and culverts, and performing
such other work as the patrolmen are unable to care for.

Maintaining the concrete roads requires the tarring of all joints and
cracks, repairing shoulders, removing broken slabs and patching or replac-
ing with new concrete. This work has recntly become a serious considera-
tion, especially on Woodward Avenue. With but one or two exceptions, this
road carries more traffic than any other road in the United States and con-
sequently requires constant attention to maintain it in good condition.

Traffic counts were taken on trunk line roads covering a period of 24
hours. Average conditions were obtained by taking the count on Monday
of the first week, Tuesday of the second week, etc., continuing until a count
had been taken for each day of the week, thus covering a period of seven
weeks. Chart No. 1 shows a detailed record of count taken July 28, 1920,
at the intersection of Woodward Avenue with the Nine Mile Road, in Royal
OCak Township. Chart No. 2 gives average for twenty-four hour period of
all counts taken at the different locations throughout the County. Loca-
tions referred to by number are as follows:

NUMBER LOCATION

1. Intersection of Woodward Avenue with Nine Mile Road, Royal Oak Town-
ship

2. Intersection of Lapeer Road with West Rochester Road in Pontiac Town-
ship.

2. Saginaw Road at Drayton Plains, Waterford Township.

4. Grand River Road at Farmington Junction, in Farmington Township.



Chart No. 1

TAM 9AM 11AM 1PM 3PM 5PM. 7P.M. 9P.M. 11P.M. 1AM. 3AM. 5AM.

Kind of Vehicle to to to to to to to to to to to to
9AM. 11AM. 1PM. 3PM. 5PM. 7TPM. 9P.M. 11P.M. 1AM 3A. M 5AM. 7AM. Total
Single Horse................... 1 0 6 3 4 b 1 0 0 2 1 0 23
Double Team (Light).......... 3 3 3 1 4 1 0 0 0 0 0 3 18
Double Team (Loaded)......... 3 4 2 3 5 2 0 1 1 9 0 3 33
Automobile, Runabout.......... 110 130 108 155 156 202 186 262 49 6 3 38 1405
Automobile, Touring Car....... 490 750 600 820 960 1117 1116 1056 292 44 26 4€2 7737
Motor Truck (Light)........... 95 130 105 90 132 117 41 33 6 4 1 21 775
Motor Truck (Loaded)......... 70 95 80 96 113 62 17 31 9 8 19 58 658
Motor Cycle..........ccvvvun.. 5 6 6 9 5 10 8 4 4 2 0 7 66
Total: . ivveiviensnnnesainn 77 1118 910 1177 1379 1516 1369 1387 361 79 50 592 10715
Chart No. 2 |
v
Location Location Location Location

Kind of Vehicle No. 1 No. 2 No. 3 No. 4

Single Horse............. 23 i 11 8

Double Team (Light)..... 19 T 12 5

Double Team (Loaded)... 33 2 6 8

Automobile, Runabout. ... 1141 112 165 221

Automobile, Touring Car. 8555 728 1538 1647

Motor Truck (Light)..... 613 70 121 97

Motor Truck (Loaded).... 479 69 117 142

Motor Cycle.............. 79 9 11 9

Totals, . os s s s v s 10942 1004 1981 2140

¢

SHHNOISSININOD dvV0oyd ALNNOD A0 dyvod
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Roads Completed and Under Construction

1. Davisburg Road—Springfield and Rose Townships.

The Davisburg Road, east of Davisburg, in Springfield Township, is com-
pleted of 9 foot gravel and 22 foot grade, furnishing an outlet for the Village
of Davisburg easterly to the Saginaw Road. The Davisburg Road west
through Rose Township is graded 22 feet wide and graveled for a width of
9 feet. This section gives the village an outlet to Milford Road. Work
performed by county forces. This road is completed to the Milford Road.

2, Elizabeth Lake Road—Waterford and White Lake Townships.

The Elizabeth Lake Road is completed from Pontiac west to the Living-
ston County Line. The construction consists of a 22 foot grade and 9 foot
gravel from the center of Waterford Township west to the County line. The
section from Pontiac to the center of Waterford Township is constructed of
concrete, 16 feet wide. This is the main highway from Pontiac through
Oakland County via the Grand River Road to Howell and Lansing.

Maple Ave. Road. Showing Guard Rail Protection.
3. Franklin Road—Bloomfield and Southfield Townships.

The Franklin Road is completed through Southfield Township with the
exception of one-half mile through the Village of Franklin. In Bloomfield
Township this road is completed with the exception of one-half mile north
of the Bloomfield Center Road. The Franklin Road provides a new route
to the City of Detroit via Long Lake®“and the Seven Mile or Grand River
Roads.
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4, Commerce Road—Milford and West Bloomfield Townships.

This road is complete for a distance of two miles west of the Village of
Milford. - Construction consists of a 22 foot grade and a 9 foot gravel sur-
face.

The Commerce Road in West Bloomfield Township is being built by day
labor, two and one-half miles now being complete in the west half of the
Township.

The Commerce Road when finally completed will furnish an improved
route from the lake region ot Keego Harbor to Milford and other points in
the western part of the County.

5, Grange Hall Road—Groveland Township.

The Grange Hall Road, in Groveland Township, is now complete. This
improvement consists of a 22 foot grade with a 9 foot gravel surface. Some
very steep grades prevail on this road, several with a percentage as high as
nine having been permitted in this construction, in order to keep the cost

s

Crescent Lake in the background. Waterford Township.

within a reasonable figure.

6. Walled Lake Road—Commerce and Novi Townships.

The Walled Lake Road, ccnsisting of a 22 foot grade and a 9 foot gravel
surface, is completed from Walled Lake south to the Village of Novi. This
road was built by day labor.

The Walled Lake Road provides a convenient route for traffic from the
southwestern part of the County and from points in Livingston County to
the beautiful shores of Walled Lake and the lake region in West Bloomfield
Township.

7. Orion Road—Avon and Oakland Townships.

This road is now complete from Rochester Junction to the Village of
Orion, opening up a short route for tourists from the southeastern part of
the County and Detroit to Lake Orion, Oxford, and points north. This high-

way follows the interurban railroad-through a beautiful country of hills and
valleys.
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8. George Lake Road—Addison Township.

The George Lake Road extends from the Village of Leonard west for a
distance of one and one-half miles, thence south to the Lakeville Road. This
improvement, four miles in length and consisting of a nine foot gravelled
surface, is now under contract and will soon be completed.

9. Baldwin Road—Pontiac and Orion Townships.

The Baldwin Road is now completed for a distance of five and one-half
miles north of the City of Pontiac. This road furnishes an improved high-
way into Pontiac for a large farming section north of the City.

10. Seymour Lake Road—Brandon and Oxford Townships.

The Seymour Lake Road, in Brandon Township, is under contract from
Bald Eagle Lake southeast for a distance of two miles. This section will
be completed at an early date.

Seymour Lake Road, in Oxford Township, for a distance of three miles
west from the Village of Oxford, is being built by day labor. Grading is
complete and one mile on west end has been surfaced with gravel. This
improvement involves the construction of a 44 foot span bridge over a sink
hole requiring the driving of piles.

11. White Lake Road—Highland Township.

This road is now complete from the Village of White Lake west to Clyde
and the Milford Road. This road is graded for a width of 22 feet with a
nine foot gravel surface and affords an outlet to the railroad for the farming
section in the northern part of White Lake Township.

0BINSonT
opno

Stone Retaining Walls beautify the roadside. Dodge Road,
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Another reason motorists choose Oakland County for their tours. Scene near Oxbow Lake
on Elizabeth Lake Road. White Lake Township.

12. Wixom Road—Town Line, Commerce Township.

Work was begun on this road in the spring of 1920. Grading has been
completed and the gravel surface will be put on this fall. /

13. South Commerce Road—Commerce Township.
The construction of this road has not been begun.

14. Switzer Road—Farmington Township.

The Switzer Road consists of nine foot gravel surface on a 22 foot road
bed. Construction is now under way and approximately three miles will be
completed this fall.

15. Milford Road—Lyon Township.

The Milford Road is now complete through Lyon Township, thus provid-
ing an improved highway {from the Village of Holly to the Washtenaw
County line with the exception of one mile through the Village of South
Lyon.

16. Redford Road—Southfield Township.
One mile. Work not started.

“The greatest good for the greatest number can only be brought ebout by
the building of better roads.”
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Roads Petitioned Under the Covert Act.

Maple Avenen Road-—Assessment District No. 1.

The Maple Avenue Road extends from Birmingham in a westerly direction
to the Farmington Road, a distance of seven miles. This improvement con-
sists of a Class “F” 1€ foot concrete surface on a 24 foot road bed. Whork
on this road is now complete.

The Maple Avenus Road is a branch feeder to Woodward Avenue and
permits heavy trucking for a large farming area.

Dodge Rbad-Assessment District No. 2.

This road extends from Birmingham in a northerly direction through the
Townships of Troy and Avon for a distance of eleven miles. This road is
now complete and consists of a Class “B” 9 foot gravel surface on a 22 foot
road bed. This improvement provides an outlet for a large farming district
as well as an alternate route to Detroit from the north central part of the
County.

A durable road through a farming community. Maple Ave. Road.

North End Dodge Road—Assessment District No. 5.

This road is a continuation of Assessment District Road No. 2, connect-
ing with the Lapeer Road in Orion Township. This improvement is 3.3
miles in length and is now complete as a nine foot gravel road.

Long Lake Road—Assessment District No. 8.

This road extends from Bloomfield Center west to Orchard Lake. It is
constructed of concrete 16 feet wide on a 24 foot road bed. Contract for this
work was awarded to the R. D. Baker Co. of Detroit. 'This road connects
the lake region with Woodward Avenue-through the Bloomfield Hills. This
improvement has just recently been completed.
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Auburn Avenue Road—Assessment District No. 15.

The Auburn Avenue Road extends from Pontiac easterly to the Macomb
County line. This is a state trunk line connecting Pontiac with Utica and
Mt. Clemens. It is completed from Pontiac east to the Rochester Road with
a one course concrete pavement 18 feet wide on a 24 foot road bed. The
section from the Rochester Road to the Macomb County line has been taken
over by the State and will undoubtedly be constructed in 1921.

The Auburn Avenue Road is an important link in the County system as
it affords an alternate route to Detroit from Pontiac via either the Dodge,
Rochester or Earl Memorial Highway.

/"?oz«w.swr

Pow 78 8,

Bridge crossing Clinton River, Auburn Avenue Road.
Rochester Road—Assessment District No. 16.

Rochester Road extends from the Village of Royal Oak to the Village
of Rochester. This road was originally built of Class “B” gravel, 9 feet
wide for the northern portion and with a slag foundation and gravel top on
the southern portion. The heavy traffic on this road caused such expense
for maintenance that the need for a higher type of pavement soon became
evident. This road is now complete as a two course concrete pavement 18
feet in width on 26 foot road bed, Wisconsin granite having been used in the
wearing course.

South Lyon-New Hudson Road—Assessment District No. 18.

This highway is now complete from the Village of South Lyon to the
Village of New Hudson and connects the Village of South Lyon with the
Grand River Road. It is also an important link in the route from Pontiac
to Ann Arbor. This improvement consists of a 9 foot gravel surface and 22
fot grade. )

Romeo Road—Assessment District No. 19.

The Romeo Road connects the Village of Romeo with the Rochester Road
and is now complete as a Class “B” 9 foot gravel road on a 22 foot grade.
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Orion Road—Assessment District No. 20.

This improvement covers that part of the Lapeer Road within the Vil-
lage of Orion. It was improved under the provisions of the Covert Act, which
permits the improvement of streets within a village when the same fall on a
trunk line route. This street is constructed of concrete from 18 to 44 feet
in width with combination curb and gutter. Work on this improvement was
completed in August.

North Farmington-Walled Lake—Assessment District No. 21,

This road is now under construction as a Class “B” 9 foot gravel road
on a 22 foot grade. Grading has been completed and approximately one
wmwile of gravel surface laid. This road opens up a rich farming and fruit
district between North Farmington and Walled Lake.

Randall Beach Road—Assessment District No. 22.

This improvement extends from the Village of Clarkston esterly to the
Lapeer Road at a point just south of the Village of Orion. This road is ap-
proximately eleven miles in leugth, running through a rich farming country
and providing a short route to Pontiac from the northeastern part of the
County. Contract for this work was awarded to P. M. Lau in the spring of
1920. Grading is practically completed and placing of the gravel surface
has been begun. This road will be 9 feet wide on a 24 foot grade.

Leonard Road—Assessment District No. 23,

The Leonard Road extends from the south village limits of Leonard north
to the Lapeer County line. This road is now complete as a Class “B” 9 foot
gravel with a 22 foot road bed.

Twelve Mile Road East—Assessment District No. 24.

This improvement extends from the Rochester Road east to the Macomb
County line. Contract for this work calls for a 9 foot gravel surface with a
24 foot roadway and was completed during the summer of 1920 by Talbot
Construction Company. It forms a main thoroughfare for a thickly settled
portion of the County.

ﬁoﬁqmjom*,

A fine specimen of reinforced concrete girder construction. 12-Mile Road, Royal Qak Twp.
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Concrete Pavement under construction. Milford Village.

Yillage of Milford Road—Assessment District No. 27.

The Village of Milford also took advantage of the Covert Act to improve
that portion of the Milford Road lying within the corporate limits. The
contract for this work was awarded to the John T. Ladue Company of De-
troit and calls for the construction of a concrete pavemnt varying in width
from 18 to 54 feet. This road is approximately 25 per cent complete.

Fleven Mile Road—Assessment District No. 29.

This improvement extends from the Macomb County line in a westerly
direction through the center of Royal Oak and Southfield Townships for a
distance of nine miles, passing through the Village of Royal Oak. It con-
sists of an 18 foot concrete pavement through Royal Oak Township with the
exception of that section lying within the Village of Royal Oak, where the
pavement is widened to 36 and 48 feet. The three mile section in Southfield
Township consists of Class “B” 9 foot gravel road. Contract for this work
was awarded to the R. D. Baker Company of Detroit. Grading is complete
on that portion lying west of the Village of Royal Oak and the gravel sur-
face has been constructed in Southfield Township.

Cooley Lake Road—Assessment District No. 32.

The Cooley Lake Road extends from the Elizabeth Lake Road on the
east shore of Crescent Lake southwesterly for a distance of approximately
cix miles, It passes between Long Lake and Union Lake and intersects with
the Commerce Road in Section 12, Commerce Township. Contract for this
work was awarded to Bradley and Emery in the summer of 1920. This im-
provement consists of 9 foot Class “B” gravel road. Grading has bheen
practically completed.
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Stony Creek Road—Assessment District No. 34.

The Stony Creek Road is a 9 foot gravel Road approximately two and
one-half miles in length extending from the Orion Road through the north-
ern part of Oakland Township. This road is now complete.

Rochester Village West—Assessment District No. 35.

This improvement extends from Main Street in the Village of Rochester
in a westerly direction along Fifth Street for a distance of approximately
one-half mile to the west corporate limits. Contract for this work was
awarded to P. M. Lau and calls for the construction of a Class “F” concrete
pavement, a portion being 36 feet in width, the balance being 65 feet in
width. This work is progressing satisfactorily.

Elizabeth Lake Road, Waterford Township.

Our present plan of municipal government is somewhat crude. The
township as an organization functions scarcely at all except for the purpose
of levying and collecting taxes and holding elections. In every township
some beautiful spot should be appropriated for public use, preferably near
some of our lakes, where the people at large might have the privilege which
nature evidently designed for all. To be sure it would require some expen-
diture of money but it would cost less now than at any time hereafter.
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Covert Road Construction

Additions

Total Expenditure October 1, 1919. to Total Expenditures
to October 1,1919 September 30, 1920 September 30, 1920

DISTRICT NO.

|

) D $105,715.39 $ 59,884.17 $ 165,599.56
Dhowrice o s 4 69,329.82 11,116.34 80,466.17
= 60,689.85 36.00 60,725.85
Aiisen 129 907.26 23.48 129,930.74
B 943.06 20,941.48 21,884.54 —
[ T 58,114.51 86.25 58,200.76 |
S - 362.19 15.31 377.50 ~ ot
B s 9 3.330.34 174,346.94 177.677.28 —
9. 16,468.11 7.00 16,475.11
10......... 670.14 62.00 732.14
11......... 1.723.24 ... 1,723.24 = Lo
120 0vuensn 85.036.21 29.739.72 114,775.93
T8 L emiss 16460 ... ... 164.60 ~ ok
DAt o0 e " wmimes s B & pwmessmeming . " . imsE Thme 1N
5., ..., 87,880.55 150,416.10 238,296.65 —
16......... 260,700.23 185,544.35 446,244.58 Lot
N e 540156 wwommnn mome, e s beere e T T 8 e g oS
18......... 727.50 29,081.47 29,808.97
19......... 636.27 23,363.39 _23,999.66
20 . ..., 1401.37 74,820.72 76 222.09
21......... 1,148.89 24.510.86 25,659.75
22......... 1,958.45 69 126.01 71,084.46.
23, ... 373.05 28 947.26 29,320.31-
24. ... ..... 428.00 20.976.59 21,404.59
L S S N DN -
26. ... 1,190.75 14 25 1 205.00-0F
DT ot Se 0 " smere s e 54,311.29 54.311.29 -t
DR st ks T e 5 8 5 4 139.62 139.62
29, i eienaiias 68 391.49 68,391.49 connt
{1 e 805.35 805.35 >
1 I 980.94 980.94 QrnX
R SO S S 21,424.68 21,424.68 -~ _
2 S o 12.50 12 50
B demes s b srammistis 26,305.50 26,305.50
BBTi, o ossen s nna e 30,064.29 30.064.29
36......... 767.58 767.58
B o niia s, wbienmgs gt o fwemmms atarg 80 e TR
BBt sfums L wssssnes 185.85 185.85 to )
S T S 190.59 190.59
S 416.16 416.16 i
AL e F e e emie g v 147.50 147.50
ADLE I ot b Farrcmmuis™ . ¢ mailemmeme. o S0 4 o o B
A8 oo vty mEEREREELE | . Eiseimees st e e d% g e
O MO, et
S ) 597.96 597.96
o O e
A ot b oo o - Brupw s £ e - L SRS E St f et et i et e
ARAANE & ol Bl rnaiie T e cwemeecwefa £ F S e
e AU L O ot S T s it i
1 5.77 5.77
Total Covert Rd. “
Construction. . $888,899.79 $1 107 896.76 $1,996,706 55
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OF THE COUNTY OF OAKLAND, MICHIGAN 41

Proposed New Construction

We respectfully request that your Honorable Board levy a tax of one-and
one-half dollars on each one thousand dollars of assessed valuation according
to the assessed valuation of the plecedmg year, all as per Act 283, P. A. 1909,
as amendeed, paragraph 4366. The funds so derived to be used for the con-
struction of the following roads:

HOLLY TOWNSHIP,

Commencing at the 14 corner common to Sections 15 and 16 at the
north end of Application No. 3408, Holly Township; thence-
northerly along the present travelled highway to the county
line at the northeast corner of Section 4 of said Holly Town-
ship. A distance of approximately 21 miles.
Estimated Cost$ 23,209.95

- Toprorent i

PawT S

Pavmg Crew at Work. Material Dumped on Sub—grade, leford Village.

MILFORD TOWNSHIP,

Commencing at the westerly end of Application No. 7964 in Section
5 of Milford Township; thence northwesterly along the present
travelled highway to the county line to a point near the north-
west corner of Section 6, said Milford Township. A distance
of approximately 114 miles. Estimated Cost.................. $ 11,604.96

WHITE LAKE TOWNSHIP.
Commencing at the 14 corner common to Sections 3 and 4 of White
Lake Township and the easterly end of Application No. 5401;
thence easterly along the present travelled highway through
Sections 3 and 2 to a point near the center of Section 2; thence
northerly and easterly through Sections 2 and 1 to the north-
east corner of Section 1. A distance of approximately 3% '
miles. Estimated Cost...... ..ottt $ 32,493.92
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INDEPENDENCE TOWNSHIP.

Commencing at the southwest corner of Section 31, Independence
Township; thence easterly and northerly along the present tra-
velled highway to the south end of Application No. 3472, known
as the Depot Road. A distance of approximately 1% mile.
BEBtIMAted COST. ciiv o a ohne s g siemme’s sapisrs o s 5 s Sie s oo, & & wiors 6 sas & 6 $ 4,641.99

WEST BLOOMFIELD TOWNSHIP,

Commencing at the intersection of the Walled Lake and Orchard
Lake Roads (so-called) near the 14 corner common to Sections
14 and 15, West Bloomfield Township; thence southerly and
westerly through Section 15; thence along the section line be-
tween Sctions 15 and 22, 16 and 21,—a distance of two miles.
EStImated ©Cost. . .ot i v ntineesvioseeeimnee oo oseonssonsss $ 18,5667.96

FARMINGTON TOWNSHIP,

Commencing at the Section corner common to Sections 13, 14, 23
and 24, Farmington Township; thence southerly along the pres-
ent travelled highway to an intersection with the Grand River
Road (so-called) on the section line between Sections 35 and
36. A distance of approximately 21 miles. Estimated Cost..$ 23,209.95

SOUTHFIELD TOWNSHIP,

Commencing at the corner of Sections 15, 16, 21 and 22, Southfield
field Township; thence northerly along the present travelled
highway to the corner of Sections 9, 10, 15 and 16; thence east-
erly to the corner of Sections 10 11, 14 and 15—a distance of ap-
proximately 2 miles. Estimated Cost...........cccviiiiunnnn.. $ 18,667.96

A Gravel Screening and Crushing Plant, County Pit. Highland Township.
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OF THE COUNTY OF OAKLAND, MICHIGAN 43

Clarkston Road. Independence Township. A Fine Type of Gravel Surfacing

ROYAL OAK TOWNSHIP.

Commencing at the corner of Sections 1, 2, 11 and 12, Royal Oak
Township; thence southerly along the present travelled high-
way to the corner of Sections 13, 14, 23 and 24,—a distance of
approximately 2 miles. Estimated Cost...................... $ 18,567.96

ADDISON TOWNSHIP,

Commencing at the corner of Sections 8, 9, 16 and 17, Addison
Township; thence southerly along the present travelled high-
way to the intersection with the Lakeville Road at the corner
of Sections 20, 21, 28 and 29, a distance of approximately 2
miles, Estimated Cost.........coitiiiiiiitiiiiiinnrennnns $ 18,567.96

Total Mileage, 18%. Total Amount..............c..ccovuunen.. $169,432.61
All of the above roads indicated as new construction to be improved

under Michigan State Highway Department specifications for a

gravel surface Class B-9 24 foot roadway.

MAINTENANCE,

We respectfully request that your Honorable Board levy a tax of
twenty-five cents on each one thousand dollars of assessed val-
uation according to the assessment roll of the preceding year,
all as per Section 4366, Act 283, P. A. of 1909, as amended.
The funds so derived to be used for the maintenance of county
roads. Amount Of TaX....o.eeeenrneeeernenenensneneesenanns $ 28,238.77
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BOARD OF COUNTY ROAD COMMISSIONERS B

R

OAD MAINTENANCE

OCTOBER 1, 1919—SEPTEMBER 30, 1920
TOWNSHIP ROAD
Addison. ........... Romeo...........coovvveenna. ...y 180.68
Rohester............coeviveninn. 3,621.91
Lakeville.............ooiiiiinn. 3,032.61
Avon............... Auburn......... ..., 714.70
Road No. 16 (Detour)........... 320.13
West Rochester................. 2,625.45
Orion. .....c.vviiiieiinnnn.. 1,001.04
DOdgEe. ..o e 5,971.81
ROCHESTET . o vovcv v vistoniii s o wiwnsi s 6w aomieis 3,861.41
Bloomfield.......... 6115 ) [ PR 1,616.30
DOGEE: v 555 2iws o5 555 5 5 5 5 i o § dros 729.03
Redford............. ... oot 379.15
Orchard Lake................... 258.59
Franklin........c.oonvisininessns 2,153.21
Brandon............ OaKWOO . « v vs« wmioisssuniwsssssimes 3,224.08
ClarK8LoN i s s imass s aiasias S e o 2,891.83
Commeree. ......... Walled Lake..........cooun.... 1,425.82
COommerce. .......oovvuevuvnnennn 3,892.41
Farmington. ... ..... Farminglon..................... 1,436.23
Asst. Dist. No. 4........... Lo 1,609.37
Grand River No. 225............ 411.26
Farmington (Town Line)....... 186.99
Groveland.......... Clarkston. .......covvevnnnennn.n 23.47
Grafige Hall. o« eu s o5 wens oo o 1,796.85
Holly............... MilfOTd.c. & o5 vivsss s wiwmas s s s ssamms 734.58
Grange Hall..................... 554.13
Highland........... Blizabeth Lake.................. 4,838.19
MIHEOTA v v v« 0wt scv s miwsns i 5 5 0 sove 56 0 g 1,986.80
White Lake..................... 960.83
Independence. ...... Clarketon: o ; + 5w 8 5 5 596 5 5 5 e, 5 5 5,254.37
Depot. ..o 736.34
LYON:coa; oo s South Lyon................o.... 1,104.34
MITEOPA. vovi v o wiva v w0 wrarm o5 8 500w 5 5 5008 230.97
Milford. ............ WHIEODA s 5 o 6 wae & ¢ 5 nsims & 3 5 2w 3 5wy 4,121.77
COMMEreCe. .. .ovvee v 831.48
NOVAL s v o 5 5 0 5w Walled Lake.................u.. 2,274.42
South Lyon..................... 865.85
Oakland. ........... 240301 -0 DRSO SO 117.76
OTION ey o 5 wine 4 6 5 w5230 6 5 & BEONS & & % 5768 4 3,037.26
ROCHEStOTr. v i ¢ s o564 s 5 s0s 50 Cininin s o s 6,395.65
Stoney Creek.................... 414.09
Orion............... (0 o) S 1,330.35
Oxford............. Lakeville. .c....cvneviumvssassains 1,374.22
PONLIAEC. «vvv v v vosss s AUD T a0 5 5 570w 15 i 5 5 0 e & 8 Spgiss 56.90
West Rochester................. 2,090.17
Baldwin...............covinn.. 106002
Mt. Clemens. ........cocoueunnnnn. 4 545.32
DOABR i vnwwmssinpwsnssnwsssswems 554.50
ROSE. ..cvie v vvwmavmasne NEIEOXd. « crivs s s wmimssssmssnssmanss 5,055.19
DaAVISDUTE 54 ¢ 5 656 516 4 mums: § 5 @ womin = wie 440.37
Royal Qak.......... Rochester....................... 1.197.34
CLAWEON . « 5 0 s w0 5 ovbives oo w8 s o6 oz it 1,000.63
Springfield.......... DaVISDULES . ¢ vonis w3 S s s s wres s s s 2005.04
Southfield.......... Redford: ; suwss s ez smprisnmiss 5130.10
Franklin........................ 5,927.23

Total
Townshin

$ 6,735.20

14,494.54

5,136.28
6,115.91
5,318.23

3,643.85
1,820.32
1,288.71

7,785.82
5,990.71
1,335.31
4,953.25
3,140.27

9,964.76
1330.35
1,374.22

8,306.91
5,495.56

2197.97
2,005.04

11,057.33



OF THE COUNTY OF OAKLAND, MICHIGAN 57
ROAD MAINTENANCE--Continued
Total
TOWNSHIP ROAD Township
TEOY . o covsosnsimnsiain Road No. 16 (Dctour)........... 379.19
Rochester.......... ..., 6,115.93
DOABC: « oo v e aneiss o v 5 e @ o 6 45555 18 5 455 1,105.58
Big Beaver. .. vsssswicansoiiwiess 3,743.83 11.344.53
Waterford.......... Elizabeth Lake.......ccovvennnn. 7,994.94 7,994.94
West Bloomtield. ... Long Lake...................... 209.45
COMMETCe. . oot ves i 1,631.42
Farmington...................... 6,475.39
Walled Lake. . ooescssnisinmasan 124.53
MADLE: i o v ovis v5 500§ 5 o b o 2 2 mee v 5 o 1,992.26
Orchard Lake................... 2,853.25 13,286.30
White Lake......... White Lake....... e e . 1,298.69
Elizabeth Lake........ fa e e 5,608.14 6.806.83
$148,923.14
State Trunk Line. .. 10-1...... ..., $42,827.85
1 R 12,457.89
B 1) 2 N g e 7,369.83
0 s cswmnvss stmnepbom s s Bnmges 8,254.54
BT ciivss simie s s d mimnie o s imm v n o waim s e 9,959.35
BT=D e e e s imiini s o i a w o e s o e ¥ s 6,070.50
K R s 1,502.87
L85Diivc s o v o in 5 wierer 65§ onmin £ % % Fiak o § 7,660.10
D058 i s v 20w 6 0 6 0 0 8 6 G : 3,623.62
s BT T A 10,240.73
36-2. it ... 4,759.88
£ 1 . OSSP 8,745.33 123 372.49
Total Maintenanee. .. .s.:.visieivovons ifesssis $272,295.63

Scene on Elizabeth Lake Road.

A difficult piece of construction.
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Summary of Covert Act Tax.

Walled Lake. Walled Lake Road.

Annual Annual Total Due
Interest Installment 1921

Oakland County at Large............... $66,120.14  $140,249.85 $206,369.99
Addison Township at Large............. 514.98 953.67 1,468.65
Avon Township at Large................ 4,600.46 8 746.21 13,346.67
Bloomfield Township at Large.......... 3,5670.75 6,882.97 10,453.72
Commerce Township at Large........... 385.75 868.34 1,254.09
Farmington Township at Large......... 2 439.40 4,689.47 7,128.87
Highland Township at Large............ 227.28 757.62 984 90
Independence Township at Large........ 1.068.13 3,022.18 4,090.31
Lyon Township at Large. . ..ws s s s am 545.24 1,009.70 1,554.94
Milford Township at Large.............. 1,136.42 3,788.08 4,924.50
Novi Township at Large................ 166.20 307.77 473.97
Oakland Township at Large............. 1798.08 3,653.12 5,342 20
Orion Township at Large............... 1509.48 3.608.78 5,118.26
Pontiac Township at Large............. 1,041.78 1,963.76 3,005.54
Royal Oak Township at Large........... 7,198.74 16,220.25 23 418.99
Southfield Township at Large........... 440.68 1,350.88 1,791.56
Springfield Township at Large.......... 153.12 319.00 472.12
Troy Township at Large................ 2,361.75 4,478.65 6,840.40
Waterford Township at Large.......... 658.97 1,652.47 2311.44
West Bloomfield Township at Large..... 3,176.78 6,362.53 9,639.31
White Lake Township at Large.......... 161.61 429.90 591.51
TOEAL: s 55 4 0555 5 5 5 usier o 0 o mrmim v o ¢ i $99,266.74  $211,215.20 $310,481.94
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OF THE COUNTY OF OAKLAND. MICHIGAN 73

Lapeer Road, Oxford Township.

Specifications for Roads.

GRAVEL SURFACE

(Class B.)

Description.—This road shall consist of a gravel surface of the cross-
section shown on the plans, constructed in two courses on the subgrade pre-
pared as herein specified, and each course when compacted shall have the
thickness specified herein.

Material.

Gravel.—The gravel used in this work shall be composed of hard, dur-
able particles of rock, of high resistance to abrasion, together with sand and
clay or other binding material, and shall be free from thin or elongated
pieces.
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The gravel for the base course shall be that portion of the “run of pit”,
which, when tested by means of of laboratory screens and sievcs, shall meet
the following requirements:

Passing two and one-half inch screen.................. 100%
Retained on one-eighth inch sieve, not less than....... 60%

The gravel for the top or wearing course shall be that portion of the
“run of pit”, which, when tested by means of laboratory screens and sieves,
shall meet the following requirements:

Passing one inCh SCreen. ..........covvuvennennennnnn.. 100%
*¥Retained on one-eighth inch sieve, not less than....... 5%

If clay gravel is used, there shall be no free lumps of clay and the clay
content shall be not greater than ten (10) per cent, by weight.

Construction Methods.

Base Course.—The base course of gravel shall consist of a single layer
ot gravel of the sizes and quality as herein specified, spread uniformly or
the prepared subgrade to such a depth that when compacted it will have a
thickness of five (5) inches. After the gravel has been spread, it shall be
thoroughly harrowed with a spike tooth harrow and floated with a road drag,
four-wheeled grader or both, as may be required by the engineer. Rolling
shall be done if ordered by the engineer. ‘When ordered, it shall be done
lengthwise of the road and shall begin at one edge of the course and progress
gradually to the center of the road in such a manner as to insure uniform
compacting. Rolling shall then begin at the opposite edge and proceed as
above. All irregularities and depressions that may develop shall be cor-
rected immediately with base course gravel. Ruts formed by hauling over
the gravel shall be kept filled by using the harrow twice or more every day,
preferably just before quitting time noon ard night.

Top or Wearing Course.—After the base coursz has been thoroughly com-
pacted, **the earth shoulders shall be built up or reshaped to conform to the
finished cross-section of the road, and a wearing course of gravel consisting
of a single layer of gravel of the sizes and quality as herein specified for this
course, shall be pread uniformly to such a depth that when compacted the
finished road shall have a thickness of eight (8) inches. The spreading, har-
rowing, floating, wetting and correction of irregularities and depressions as
specified in the first course, shall apply to th's course. Rolling the top
course with a heavy roller will not be permitted, but a light horse drawn
roller, sheepsfoot or tamping roller may be used, if approved by the engi-
rieer.

Maintenance.—If after the road or any portion thereof is opened to tra’-
fic, there appears prior to final settlement on the contract under which the
work was done, evidence of rutting or undue loosening of the surface the
road shall be harrowed, wearing course gravel added where needed to fill
the depressions and the road wetted and floated until the surface is firm and
even.

Basis of Payment,

Payment for this work at the contract price per square yard of com-
pacted surface, shall include the necessary reshaping of the subgrade and
shoulders, furnishing the gravel (unless otherwise specified) and construct-
ing the road complete and ready for travel, as herein specified.

Rolling the base course, when ordered, shall be paid for as extra work.

*The amount of gravel retained on a one-eighth inch sieve as here given
applies to roads on state trunk lines. On roads not on state trunk lines,
the amount of gravel shall be sixty (60) per cent unless otherwise noted in
special specifications to be hereto attached.

**The first course of gravel must be completed sufficient time in advance
of the placing of the second course to allow throrough compacting. Tra-
vel may be allowed on the first course to hasten compacting. All ruts and
depressions shall be corrected as herein specified.
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One Course Concrete Pavement

(Class F.)

Deseription.—This pavement shall consist of a single course of concrete
of the cross-section shown on the plans laid on the prepared subgrade in
strict accordance with these specifications. The concrete shall be composed
cf the following materials proportioned by volume: One (1) part of cement,
one and one-half (115) parts of fine aggregate, three (3) parts of gravel, and
water in the amount as directed by the engineer; or one (1) part of cement,
one and three-quarters (134) parts of fine aggregate, three (3) parts of
crushed stone, and water in the amount as directed by the engineer.

Materials.

(Cement.—The cement shall meet the requirements of the standard speci-
fications for Portland cement adopted by the American Society for Testing
Materials in 1916, serial designation C917.

All cement shall be held at least ten days after sampling before it is used
in any part of the work. If the cement satisfactorily passes all tests that
may be made within that time it may be used and the twenty-eight day test
will not be insisted upon, but if it should fail to pass satisfactorily any test
made within that time, then the cement shall not be used until it has passed
satisfactorily all tests, including the twenty-eight day test. The cement
shall be deliverd on the work in cloth or paper bags containing ninety-four
(94) pounds, net weight, and this amount of cement shall be considered as
having a volume of one (1) cubic foot. If it is necessary to store the cement
in order to allow ample time for inspecting and testing, it shall be stored
in a suitable weather tight building, having the floor raised from the ground
and shall be so stored as to permit of easy access for proper inspection and
so that each car-load shipment may be readily identified.
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Fine Aggregate.—The fine aggregate shall be composed of particles of
hard durable stone and shall contain not more than two (2) per cent, by
weight, or clay or silt, and shall be free from lumps of clay and all vege-
table or other deleterious substances. The particles of stone shall be graded
in size uniformly from coarse to fine and shall, when tested by means of la-
boratory screens and sieves, meet the following requirements:

Passing one fourth inch sereen...............ouueeueeennonn.. 100%
Retained on No. 20 sieve, not more than 60% nor less than...... 20%
Passing No. 50 sieve, not more than...............c.coevennenon.. 20%

The fine aggregate shall be of such quality that mortar in the propor-
tion of one (1) part of cement to three (3) parts of fine aggregate made ac-
cording to standard laboratory methods, when tested at any age not exceed-
mg twenty-eight (28) days, will have a tensile strength of at least one hun-
dred (100) per cent of that developed in mortar of the same age and of the
same proportions, made of the same cement and standard Ottawa sand. The
cement used in these tests shall be from an accepted shipment of that pro-
posed to use with the proposed fine aggregate.

Coarse Aggregate.—The coarse aggregate shall consist of gravel or
crushed stone meeting the following requirements:

The gravel shall be composed of hard, sound, durable particles of stone
and shall contain not more than two (2) per cent, by weight, of clay or silt.

Commerce Road. Near Green Lake.

No clay, however, will be permitted if it occurs as a coating on the particles
of stone. It shall not contain any lumps of clay or any particles of soft
sandstone, shale, slate, or other material which may readily disintegrate.
The particles of stone shall, when tested by means of laboratory screens,
meet the following requirements:

Passing two inch screen................c.coivuininnion.. 100%
Retained on one inch screen, not less than............ 25%
Passing one inch screen, not less than.................. 25%

Retained on one-fourth inch screen, not less than...... 95%



OF THE COUNTY OF OAKLAND, MICHIGAN 77

The crushed stone shall be that portion of the product of the crusher
which will pass a revolving screen having circular openings two and one-
fourth (214 ) inches in diameter and will be retained in a revolving screen
having square or circular openings one-fourth (14) inch in diameter when
the crusher is so adjusted that the miximum distance between the fixed and
moving elements is not less than two and one-fourth (214 ) inches. Not more
than five (5) per cent shall be of such size as would pass a laboratory
screen having circular openings one-fourth (1) inch in diameter. It shall
be free from lumps of clay and particles of soft or disintegrated stone. A
sample of the stone when tested in accordance with the methods described
in U. S. Department of Agriculture Bulletin No. 357, shall have a toughness
of not less than eight (8) and a French coefficient of wear of not less than
ten (10).

Water.—The water shall be free from oil, acid, alkali, vegetable matter
and fairly free from clay or silt.

Joint Filler.—The joint filler shall consist of an asphaltic or tar felt,
three-eighths (34) inch in thickness, of a quality approved by the engineer,
of a width equal to the thickness of the pavement plug one (1) inch and of a
length equal to the width of the pavement.

Forms.—The forms shall be of wood or metal, straight and free from
warp, of sufficient strength to resist springing out of shape during the pro-
gress of depositing concrete against them, and of a width equal to the edge
thickness of the pavement, so designed that the various sections may be fast-
ened together in such a manner as to prevent relative vertical or horizontal
movement of the ends.

Construction Methods.

Placing Torms.—The forms shall be set true to line and grade, shall be
well staked and braced and shall have uniform bearings on the subgrade
throughout their entire length. In general the setting of forms shall pro-
ceed at least two hundred (200) feet in advance of the mixing and placing of
concrete.

All forms shall be thoroughly cleaned before concrete is placed against
them.

Measuring Materials,—The fine and coarse aggregate shall be measured
in suitable boxes or in wheelbarrows of a measured capacity. HEach wheel-
barrow load shall be surface struck with a template.

Mixing Conerete.—The materials composing the concrete shall be thor-
oughly mixed in a machine mixer of the batch type so designed, constructed
and operated that the thorough mixing of the materials is assured and that
the consistency of all batches of concrete is the same. The materials shall
remain in the drum of the mixer for a period of not less thaz one (1) minute,
during which time the drum shall revolve at the rate of not less than four-
teen nor more than twenty revolutions per minute. Hand mixing will only
be permitted to complete a slab in the event of a break-down of the mixer,
and shall be done in accordance with the directions of the engineer or in-
spector.

Placing Conecrete.—Concrete shall bs placed only on a moist subgrade.
The operation of transporting the concrete from the mixer drum to its pro-
per place in the road and of spreading and putting it in place shall be so
conducted as not to cause or permit any separation of the materials of the
concrete. Concrete shall be distributed to the required depth and for the en-
tire width of the pavement as a continuous operation between transversc
joints without the use of intermediate forms or bulkheads. The surface of
the concrete shall then be shaped true to grade and cross-section by means
of a properly constructed strike board or template. The template shall be
moved with a longitudinal and crosswise motion in the direction in which
the work is progressing until within three (3) feet of a transverse joint, at
which point it shall be lifted to the joint and the striking off of the slab
completed and all excess concrete removed.
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Scene on Orion-Clarkston Road--W alters Lake.

Constructing Transverse Joints,—Transverse joints shall be spaced as

shown on the plans. In case, however, of an unavoidable interruption of the
work a transverse joint shall be placed as herein specified at the point of
stopping work, provided that the section on which work has been suspended
shall not be less than ten feet in length. They shall be perpendicular to the
subgrade and extend entirely through the concrete. They shall be formed
during the placing of the concrete by securely staking in proper position a
metal bulkhead, against which the joint filler shall be placed. The metal
bulkhead shall be at least one-fourth (4) of an inch in thickness, of a width
at least one (1) inch more than the greatest depth of the pavement and of a
length approximately equal to the width of the pavement. The concrete
shall then be placed simultaneously against the bulkhead and joint filler to a
depth approximately equal to the depth of the finished pavement. The bulk-
head shall then be removed carefully so that the joint filler will not be dis-
turbed and will extend to the bottom of the finished pavement and be perpen-
dicular to jts surface. After the concrete has set and before the pavement
is open to traffic the joint filler shall be cut off one-half (%) inch above the
surface of the pavement.
____Finishing.Concrete Surface.—After the concrete has been struck off it
shall be rolled with an approved metal hand roller by passing the roller from
one edge of the pavement to the other in one operation until free water
ceases to come to the surface. The hand roller shall have a smooth even
snrface, be six feet in length, not less than ten nor more than twelve inches
in diameter, shall weigh not less than sixty nor more than one hundred
pounds and shall be so equipped with handle or ropes that the rolling may
bc done by men standing at the edge of the pavement and so that the pres-
sure of the roller on the pavement will be uniform.

After the rolling has been completed the concrete surface shall be fin-
ished by moving a belt along it with a longitudinal and crosswise motion.
Care shall be taken so that the edges of the belt will not dig into and mar
the surface of the concrete, or will not work the crown out of the pavement.
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The belt shall be of canvas or rubber not less than twelve inches in width
and about two feet longer than the width of the pavement.

The concrete surtace adjacent to the transverse joints shall be finished
with a split wood float to propzar elevation and cross-section. The finishing
of the joints shall be done 1rum a bridge which does not rest on the concrete
surface at any point.

The finished surface shall be free from porous or open spots. No portion
of it shall be more than one-fourth (14) inch below a template, cut to the
crown shown on the cross-section drawings, placed on the pavement at right
angles to the center line of the road, and no portion of it shall be more than
one-fourth (1) inch below a straight edge ten (10) feet in length, laid on
the pavement parallel to the center line of the road.

Protectjon of Concrete.—As soon as the concrete surface has been fin-
ished it shall be protected from rain and the direct rays of the sun with can-
vas or some other suitable material. As soon as the concrete has set to the
extent that the surface will not be marred by a man walking upon it the
above covering shall be removed and the concrete shall be covered entirely
with a layer of earth approximately (2) inches in thickness. This layer of
earth shall then be wet thoroughly and kept wet for at least two (2) weeks,
during which time no traffic shall be allowed upon the pavement. Before
traffic is permitted upon the pavement the earth covering shall be removed
and disposed of as were other materials or excavation.

Basis of Payment.

The contract price per cubic yard for the concrete pavement shall be
compensation in full for furnishing all materials, laying, sprinkling and pro-
tecting the concrete, furnishing and setting all forms, constructing necessary
transverse joints and doing all other incidental work.

Clarkston Road, Independence Township, Built of Gravel.
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Construction Details

EXCAVATION AND EMBANKMENT.

Description.—Excavation and embankment shall consist of grading the
roadway in conformity with the plans true to the lines and grades given.
This grading shall include all clearing and grubbing, removing structures,
shaping and sloping, compacting and other work that may be necessary in
bringing the roadway and its appurtenances to the requiréd grade, alignment
and cross-section, also the grading of all intersecting roadways, driveways
and approaches. This work shall be done in accordance with these specifi-
cations.

(Clearing and Grubbing—Clearing shall consist of cutting off level with
the ground, all brush, trees and stumps, from the area between the slope
stake lines, provided, however, that the minimum width of clearing shall be
fifty (50) feet, measured twenty-five (25) feet each way from the center line
of the roadway.

Commerce Road, West Bloomfield Township.

Grubbing shall consist of grubbing up all brush, roots and stumps, so
that no root, three (3) inches or more in diameter, shall be within twenty-
four (24) inches of the surface of the completed road between the lineg of
the slope stakes.

All timber within the right of way, six (6) inches or more in diameter
shall be cut into logs of merchantable lengths and neatly piled on skidways
along the line of the improvement. Provided, however, That the Contractor
will not be required to cut the timber into less than twelve (12) foot lengths.

All brush, stumps, logs and other debris, except the merchantable logs,
shall be piled and burned within the right of way in such manner as not to
injure or destroy growing timber or public or private propearty.

All trees and shrubbery within the right of way designated by the Com-
missioner as reserved, shall not be removed by the Contractor, but shall be
protected by him and saved from damage during the construction of the road.

i
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All grass, weeds and other vegetation within the lines of the slope-stakes
shall be removed before the ground is broken up for excavation or before
embankment is made thereon.

Excavation.—Excavation shall consist of the removal and satisfactory
disposal of all materials necessary for the preparation and construction of
the road bed, embankments, slopes, side ditches, trenches, waterways and
approaches to intersecting highways and private entrances, in accordance
with the plans and specifications; the removal and disposal of such muck and
unsuitable materials occurring in the road bed as may be ordered by the
engineer; and the digging of such borrow pits as may be necessary to se-
cure sufficient additional materials for making embankments and replacing
unsuitable materials.

In general the materials of excavation shall be used in making the neces-
sary embankments, but materials unsuitable for use in embankments shall
be disposed of as directed by the engineer.

During the excavation of the roadway, the sides of the road bed shall be
kept lower than the center and the surface shall be maintained in such a
condition as to insure adequate drainage.

All excavated materials will be classified as earth or rock. Rock in
place which requires blasting for removal and boulders of one-half cubic yard
or more in volume will be classified as “rock” and all other materials as
“earth.”

Embankments.—Embankments shall be formed of good sound earth, stone
or gravel and carried up full width. The material shall be deposited in
layers not more than one foot in thickness and each layer shall be thorough-
ly compacted by rolling with a roller weighing not less than ten (10) tons
and not more than fifteen (15) tons or by some other method satisfactory to
the engineer. When embankments are to be constructed on existing em-
bankments or hill sides, the slopes which the embankments will cover shall
be ploughed deeply or deep steps cut before the filling is begun in order that
the old and new materials may bond together. When the embankments are
constructed of stone and earth, the stone shall be properly distributed and
the interstices completely filled with earth. No stone four (4) inches or
more in diameter will be permitted within six (6) inches of the subgrade.

Disposal of Surplus Excavation Material.—If there is more material ta-
ken from the cuts than is required to construct the embankments as shown
on the plans, the excess malerial shall be used in uniformly widening the
embankments or shall be deposited where the engineer may direct. The
piacing of unsightly piles of surplus material on the sides of the road outside
of the ditches will not be permitted.

Borrow Excavation.—When the materials of excavation, suitable for use
in the embnakments are insufficient for making the necessary embankments,
additional material shall be secured from such borrow pits as are designated
by the engineer. Deep, wide or unsightly borrow pits along the side of the
roadway will not be permitted.

Formation of Subgrade.—That portion of the road upon which the sur-
facing material is to be laid shall be known as the subgrade and shall be true
to the lines, grades and cross-section shown on the plans. It shall be rolled
until firm and hard, with a roller of the macadam type, weighing not less
than ten (10) tons. Should earth be encountered which shall not compact by
rolling, so as to be firm and hard, it shall be removed and replaced with
suitable material, and that portion of the subgrade shall be again rolled.
When the rolling is completed, the surface of the subgrade shall conform to
the cross-section shown on the plans and shall have the proper elevation and
alignment and shall be so maintained until the surfacing is in place. Iun the
construction of gravel and crushed stone roads, when deep mealy sand is en-
countered, where rolling is impracticable, marsh hay, cedar bark. wet straw
¢r fine brush shall, if ordered by the engineer, be laid or clay shall be spread
on the sub-grade, completly covering it, in sufficient quantities to prevent
the first course of stone or gravel from mixing with the sand.

During the preparation of the subgrade on which is to be placed a con-
crete base. or concrete pavement, all portions of the present traveled way
within the limits of the subgrade which shall be within twelve (12) inches of
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the surface of the completed subgrade whether composed of earth, gravel or
crushed stone shall be thoroughly broken up to a depth of not less than six
(6) inches by scarifying, plowing or other efficient means.

No foundation or surfacing material shall be deposited on the subgrade
until it has been checked and approved.

Shoulders.—The shoulders shall be constructed of earth, or other ap-
proved material, and rolled with a roller weighing not less than ten (10)
tons, and when completed shall have the cross-section shown on the plans.
Rolling may be omitted, upon the order of the engineer, if the material com-
posing the shoulders will not compact under the roller. No material which
contains weeds, roots or other perishable matter and which will not com-
pact under the roller shall be placed in the shoulders.

In the construction of gravel or broken stone roads the shoulders shall
be built during the preparation of the subgrade, and before any surfacing
material is placed, to a height not less than the edge thickness of the first
course before it is compacted. They shall be true in alignment and shall
have the edges next to the subgrade as nearly vertical as the nature of the
soil will permit. If the material composing the shoulders should be so
lcose that a fairly vertical edge cannot be obtained, boards may be staked in
line to hold the stone or gravel in place. As soon as the first course of stone
or gravel has been spread, the earth shall be placed up against the boards
and they shall be removed before any rolling is done. Before the second
course is spread, sufficient material shall be added to the shoulders to bring
them to a height equal to the height of the second course before it is com-
pacted, and such that the shoulder when rolled shall have the cross-section
shown on the plans.

Should the Contractor prefer, he may build the shoulders at one opera-
tion before any surfacing material is placed on the subgrade, so that they
shall be reshaped after the first course is rolled and before the second course
is spread.

Method of Determining Excavation Quantities,—A'l excavation will be
measured in its original position by the cross-section method and volumes
will be determined by the average end area method.

One of Oakland County’s Sink-holes, on Saginaw Road in Holly Township.



