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INTRODUCTION

This thesls consists of a survey for, and design
of a single course gravel road from the north quarter
section corner of sectlon thirty-one of Meredian Township,

Ingham County, to the Townline Road running along the

south side of sald townshlip. This road would be an exten-

slon of the road known as South Cinder Drive.



CENTER LINE SURVEY

The center line of the road was to be run directly
along the quarter section line of section 31 of Meredian
Township. The North quarter section stone was chosen as the
point of beginning, and the stone one-half mile south
served as a point to establish the line. As a fence ran
down the line, it was necessary to run an offset line of
ten feet to the east. To accomplish this, the transit was
set up over the North quarter post and sighted on the post
one-half mile south, and a ninety degree angle was carefully
turned off; thls was repeated a number of times to get 1t
very accurately, then a post was set the dlstance of ten
feet to the east. The transit was then set up over this E,Q”
point and sighted back on the original point, and the }
process of turning off the ninety degree angle repeated.

The line was then run south, and when a polnt opposite the
one-half mile point was reached the dlstance to the original
mark wae checked and 1t was ten feet so we continued the
line for a half mile more to the Townline Road on the south
line of Meredian Township.

At intervals of one hundred feet from point of
beginning stakes were set and numbered to serve as points

for taking cross sectlon notes and for points to be used

in the taking of topography.






ESTABLISHING BENCH MARKS

As a basis for establishing bench marks, the
Coast and Geodetic bench mark No. 17C was used. This bench
mark 1s located in the northeast corner of the school yard
which 1s southwest of the southwest section corner of
Meredian Township.

A line of levels was run from this point to the
line of our road and several bench marks were established
along the right of vway to serve as checks while taking
cross sections. For bench marks large stones, solid posts

and a nail driven in a notch in the side of a tree were

used.,






TOPOGRAPHICAL SURVEY

All topographical notes were taken by use of
angles and stadla. Instead of using South as zero, North
was taken and the angles turned off in a clockwise
direction. All obJects that came within 100 feet on each
slde of the center line were recorded, and shown on the
plan view. As this is all farm land there was very little
topography. What there was, conslsted of fences, a few
trees, and the outline of two large muck holes which ex-
tended on both sides of the road. One extended only a
short dilstance to the east of the center line, while the
other extended only a short distance to the west of the

center line.



' CROSS SECTIONS

Using one of the bench marks that Was establighed
as a point of beginning, eross sections were taken at‘every
100 foot station and at al] points where g marked change in
elevation occurred along the center line. The cross
sections were taken for the proposed width of the right of
way, or a distance of 50 feet on each slde of the center
line, and at a8 many intermediste points as deemed neces-
sary.

To obtaln the distance out from the center line
that the elevations were taken, the distance was measured
by the use of g tape run out from the center line ang
. Peérpendlcular to it. These cross sectlon notes were ugeq
to draw up the cross sectlons at every 100 foot mark or
other necessary points so that the volume of earth that

would have to be moved could be computed.



SOIL SURVEY

In order to determine whether the soil along the
cross sectlon of the proposed road was suitegd for the
foundation of the road and for the fills, a soil Burvey was
made. This consigteq of taking a sample of soil from the
proposed right of way wherever there was gz distinet change
in the texture of the soil. Where there Was to be a cut, a
s8oll auger was used to obtain a sample of soll from the
grade elevation of the proposed road. Where the soll wag
below the grade elevation, a hole twelve to fifteen inches

was dug and the soil scraped from the sides was used for the

sample,

A 801l analysis was then made on each of these
samples. The results obtalned from each soil analysis are
on the following page. In the two large muck holes, the
depth of the muck along the croes section of the proposed

road was also found by using a soll auger. The greatest
depth found was 17.8 feet. This data was used in computing

the amount of muck excavation and also the amount of soil

required to replace the excavated muck.
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EARTHWORK

After the grade wasg established the cross
sections were plotted and their areas determined with a
Planimeter. fThe typlcal cross sectlon of the roag is
as follows:
1. Sixteen foot roadway.
2. Four foot shoulders on each side.
3. 8lope from edge of shoulder to
bottom of ditch, 1 on 4.
4. Slope from bottom of ditch to
surface of ground, 1 on 13.
5. All ditches two feet wide at the
bottom, bottom of ditch belng two
feet below grade line.
The volume of cut and fill was computed by the
end area method allowing twenty per cent for shrinksge,

A Mass Diagram was made in order to compute the

amount of overhaul.
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Muck Excavation

Fill to Replace lluck

nd Area Volunme Shrink- | Computed

quare Cubie age Volume
Station eet Feet < Cubic Feet
26 + 80 00.00
27 00 78470 3935,00 20 4722,00
28 ¢+ 00 234.60 15665,00 20 18795,00
28 + 50 383.60 15450.00 20 18540.00 |
29 00 387.00 19265.00 20 23118,00
29 S0 954.80 33545,00 20 40213,00
30 00  1061.50 50415.00 20 60498,00
30 + 50 930.20 49792,00 20 59750.20
31 + 00 271,40 30040.00 20 36048,00
31 50 94,50 9147,00 20 11076,.40
32 00 35,00 3238,00 20 3885,60

f32 50 00,00 875,00 20 1050,00 -

38 + 55 0.00
39 00 120,00 2700.00 20 3240,00
39 ¢ 30 429,00 8235.00 20 9882,00
39 60 651.00 16200.00 20 19442,00
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lack Excavation

F11l to Renlace !uck

“nd area Volune Shrink- Computed
Square Cubie ase Tolunme
Station [Teet Feet s Cubic Teet J
40 - 00 780.00 29020,00 20 24324,00
40 - 60 822.25  48067.00 20 57680,00
41 - 00 1020.50 36855.00 20 44226,00
41 - 30 968.80 29340,00 20 $5308,00
41 - 60 720.00 25332,00 20 20393,40
42 - 00 192.00 18240.00 20 21838,00
42 - 35 0.00 3360,.00 20 4022,00




SUMMARY OF EARTHWORK

Total Cut
Total Fill

Twenty percent shrinkege allowance
11,553. 34 szég)w

i T

Avallable cut for f£ill V¥
F1l1l yet required

Excavated muck
F111 required to replace muck

Total fl1ll to be obtained from
borrow pit

11864.69
11553, 34

13864.01
11864.569
1999.32

16639+ 35
19967.22

21966.55

cubic

cublc

cubic
cuble

cuble

cubic

cubic

cublc

18

yards

yards

yards
yards

yards

yards

yards

yards
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SECURING RIGHT OF WAY

It is possible to Secure tne 100 foot right of way from
station 0+ 00 to 26+ 44 for 100 dollars an acre. fhe total
100 foot right of way from station 33 + 5 to 52 + 80 is owned
by James Hulett, Sr. Tnis right of way will come about 50
feet from his line fence. The land for this right of way can-
not be secured unless tais 50 foot strip from station 33+ 5
to 52 + 80 is also bought for 100 dollars an acre., By buying
this strip along with fhe right of way, Mr. Hulett will also
sell for the same price the 50 foot strip from station 26 + 44
to 33 + 5 which is yet required to have the complete right of
way.

This 50 foot strip which is not used for the right will
be given to ir. Wells, whose land joins this piece, as a part-
payment for t.ue soil obtained from nis land., This is to be

on a basis of 100 dollars an acre for the land and 28 cents

per cubic yard for the soil.
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SPECIFICATTIO NS

SUB-BASE

All soil within one foot of the grade line which
1s 1ndicated as unsultable for a foundation shall be re-
moved and placed at least one foot below the grade 1ine of
the road. It shall be replaced with a suiltable soil. No
payment will be made for the work here speclfied, but com-
pensatlon therefor shall be consldered as included in the

contract price for excavation.

REMOVAL AND DISPOSAL OF MUCK.

All muck shall be removed on both sides of the
center line to the point where the side slope hits the
original soil. It shall be spread uniformly in these two
low places outeide the right of way. This work shall be
done at the contract unit price per cublc yard for excava-
tion.

BORROW EXCAVATION

The quantity of borrow excavation, measured as pre-
scribed in the Standard Road and Bridge Specifications,
Division 2, Section 6, shall be paid for at the contract

unlt price per cublc yard for Borrow Excavatlon.

MISCELLANEOUS EARTHWORK
All excavation and embankment called for at

intersecting roads, driveways, and inlet and outlet ditches
shall be included in the earthwork quantities.
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DITCHES

All ditches are to be turned out at breax where
f11l 1s more than two feet, there being no ditches through
the marches or where the f111 is more than two feet. The
bottom of ditches at all polnts shall be two feet below
grade line.

SODDING

Sodding shall consist of sodding all side slopes
over five feet in depth. The contract unit price per
8quare yard for sodding shall be payment in full for the

work here specified.

SEEDING

Seeding shall consist of seeding all shoulders
and slde slopes less than five feet in depth. This work
- 8hall be pald for at the contract unit price per mile for

seeding.

OVERHAUL
Overhaul in excess of one-half mile (after de-

dueting one thousand feet free haul) will be pald for at the

contract unit price per yard mile. Overhaul less than one-

half mile (after deducting one thousand feet free haul) will
be paid for at the contract unit price per yard station.

GOVERNMENT CORNERS
All government markers or the two quarter section

markers and the half mile marker must be preserved.



GUARD RAILS
Guard ralls shall be placed where shown on
plans, being designed and installed according to the

speclficatlions shown in back.

UNFORESEEN CONDITIONS

Any unforeseen conditions arising shall be
performed by the contractor working on the Jjob and shall
be pald for on the baslis of direct expense plus ten per

cent for profit.

22



SPECIFICATIONS IN GENERAL
All speclfications must conform to those of
the Michigan State Highway Department which are shown
in the back.

23
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Section

Section
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Standard Road and Bridge Specifications

Reprinted—-September, 14929,

DIVISION 2—EARTHWORK
1—Clearing
2—Grubbing
J—Roeadway Excavation
d—-Embankment
5 —Disposal of Surplos and Unsuitable Material
6—-Dorrow Excavation
T—Overhanl
8--Subgrade

9—Shonlders

Seetion 10-—Kub-base

Section 11—Trimming and Finishing Earth Grade

Section 12—Tinal Trimming and Cleaning Up

Seetion 13

Fine Grading

Grover C. Dillman, State ITighway Commissioner

Victor R. Burton, Deputy Commissioner

Frank D. TFitzgerald, Business Manager

Clifford I2. Foster, Chiel Engineer

24
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Div. 2, Sec. 1-2

DIVISION 2—EARTHWORK

Description.—Iurthwork shall consist of all clearing and
grubbing, removal of structures and obstructions as indi-
ciated or directed, roadway excavation, borrow excavation,
cmbankment, overhaul, disposal of surplux and unsuitable
materfals, preparation of subgrade, placing of sub-base,

shaping of shoulders. ditches and slopes, trimming and fin-
ishing, fine grading, grading of all interseeting roads, drive-
wayvs and approaches, and any other items necessary to
complete the grading of the roadway in conformity with the
lines, grades and cross sections given on the plans,

SECTION 1—CLEARING

l. Description.—Clearing shall consist of cutting and
properly disposing of trees, stumps, brush and other vegeta-
tion. occurring within the right of way., which interfere with
excitvittion and embankment or are considered objectionable,

2. Construction Methods.—All trees, brush, shrubs and
other vegetation which occur within the limits of cuts or
within the limits of fills less than three (3) feet in depth and
which are not designated on the plans or by the engineer to
he saved shall be cut off at a height to lLe easily grubbed
but not more thuan three (3) feet above the ground.

All trees, brush. shrubs and other vegetation which occur
within the limits of fills three (3) feet or more in depth
shall be cut off at the ground level.

Outside of the xlope stake lines and within the right of
way, all trees, brush and other vegetation which are desig-
nated on the plans or by the engineer as objectionable and
all hardwood stumps shall be cut off level with the ground.

The contractor shall carefully protect from damage or
injury during clearing operations all trees, shrubs and other
plants which are designated on the plans or by the engineer
1o be saved.

All trees must be felled toward the center of the highway,
where merchantable timber shall then be cleaned of limbs
aud tops.  All c¢lear and sound logs having a length of
twelve (12) feet or more and all timber from which pulp
wood. posts, poles, ties or cordwood can be made shall be
considered as merchantable timber and shall be sawed into
lengths as directed by the engineer and neatly skidded along

the road for the use of the abutting property owner, pro-
vided, however, that the contractor will not be required to
cut logs into less than twelve (12) fool lengths, pulp wood
aud fies info less than eight (8) foot lengths, and posts into
less than seven (71 foot lengths.

All stumps, brush, waste logs, Hmbs, tops and other debris
resulting from the clearing or occeurring within the right of
wity shall be piled aud burned in the center of the roadwiy
in such a4 manner as not to injure or endanger public or
private property or be of objectionable appearance. Such
burning shall be done only at times when standing timber or
cut over lands will not be endangered by fire. In no case
shall stumps, brush. waste logs, limbs, tops and other debris
be left in windrows or piles along or within the right of
way.

3. Method of Measurement.—Clearing shall be mens-
ured in acres computed on the basis of units 100 feet in
length multiplied by the average width of each unit within
the lines between which clearing has been required. So far
as possible the 100 foot units shall be coincident with the
survey stations.

4. Basis of Payment.—If the coutract contains a xep-
ariate estimate and unit price for “Clearing.” the contract
nnit_price per acre shall be payment in full for all work
specified in this Section.  Otherwise, the contraet price for
Earth Exeavation shall be considered as including payment
for the item of clearing. ) )

SECTION 2—GRUBBING

1. Bescription.—Grubbing shall consist of removing from
the ground and properly disposing of brush. roots, stumps,
logs, rubbish and other muterials oceurring within the right
of way, which are not suitable to be left in the road founda-
tion or are considered ohjectionable in appearance.

2. Construction Methods.—Within the slope stake lines,
all logs and other timber more than three (3) inches in
diameter, brush, roots, stumps and rubbish or other material
hot suitable for rond foundation which occur within two (2)
feet of the proposed road grade shall be pulled or otherwise
removed.

Outside of the slope stake lines and within the right of
way, all pine and other resinous stumps and their roots shall
be pulled or otherwise removed to a depth of at least one
(1) foot helow the ground. and all brush, except such groups
a3 are ordered left by the engineer, shall be pulled or
£rubbed.

All holes resnlting from the removal of stumps or brush
outside the slope stake lines shall be filled with earth and
levelled off.

.~ The contractor shall carefully protect from damage or
injury during grubbing *operations all trees, shrubs and

other plants which are designated on the pl
englinwlar to]l;e saved.  All brush. roots, logs, t
ang fnt 1er debris shall be disposed of in the s :
specified under “Clearing.” If. in thee o’yilllleiol:lm%léertﬁt
engineer, it is impracticable to burn a portion of the m'lteli
rial grubbed, it may be disposed of by placing it in I;P'It
piles at least three hundred (300) feet outside of the rlg(hr
of way. providing that the contractor obtains and files with
the Department written permission from the owner of the
property upon which the material is piled. h

ans or by the
imber, rubbish

3. Method of Measurement.—Grubhi
) 2 . ng shall be meas
in sqnare rpdg computed on the basis of units 1001911’::“;3
lengt.h multiplied by the average width of each unit within
the lmeich{mt\;'eex;(;(\)'hioh grubbing has been required, Ko far
18 possible the foot units shall b inci th 11
e ¢ coincident with the

1. Basis of Payment.—If the contract contai
('.\'T.lm.'ll’(‘ and unit price for “Grubbing.” (hteal(]-losnltxri?tm;:,ti?
price per square rvod shall he payment in full for l‘lll work
s}uoriﬁe«l nnder grubbing. Otherwise, the contract price fl( -
Farth Excavation shall he considered as includihg DAY "
for the item of grubbing. & payment
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SECTION 3—

[.  Deseription. - Excaviation shall consist of the removal
and satistactory disposal of all material necessary for the
preparation and constrnetion of the roadbed, embankments,
slopes,  side  ditehes, gutters, trenches,  wiaterways  and
approaches to intersecting roads and private entrances taken
from within the limits of the work: the removal and satis-
tactory disposal of all surplus and unsuitable materia
cnconntered in the roadbed: the replacement of any such
unsuitable material with satistactory nuterial: the breaking
up of all gravel, macadam, conerete or other surfacing
material which may be in place on the old roadway and the
sittistaetory disposal of =ime ax hereinafter specitied.

2, Classification of Excavation.-—-\ll excavited materials
will be cluss<itied under either Earth Excavation or Rock
Foxcavation nnless otherwise specitied, Ledge rock in place
which requires blusting for removal and boulders of one-
half cubie yard or more in volume will be classitied
md all other materials as Farth,  Old pavement
wWill not be classified as Rock.

3. Construction Methods.—In general, all suitable mate-
ridds retoved trom the excavation shall be used in forming
the necessary embankment, suberade and shoulders and in
such other places ax may be directed, Al roeks and bould-
ers tneovered inoexcavation or found in the toof way
<hall be placed in embankments as till material, provided
that the embankments are of such depth that these rocks
or bonlders can be covered with at least <ix (61 inches of
carth., s tar ax possible, all such rocks or stones shall be
pliced under the shoulders and not under the metal,

M ograss, weeds and other vegetation <hall be ent and
properly disposed of before the ground is broken for exeava-
tion or any embankment mide thereon.,

During the exeavation of the roadway, the sides of (he
roadbed shall be kept lower than the center and the surface

ROADWAY EXCAVATION

all times in such condition ax will

<ladl he maintained at
jusnre adequate drainaze.

The excavation shall be conducted in such manner as will
insnre agniust removing or loosening any material outside
of the required slopes, and any such material which s
removed must be replaeed in o manner <atisfactory to the
engineer.  In blasting rock, side slopes shall be left with a
reasonably uniform face.

Where ¢ vation ix in rock, the rock shall be removed
from the roadbed to a general level of the rock at least one
(1) foot below the elevation of subgrade, with no points of
rock projecting above the general level nearer than sixo (6)
inches to the elevation of subgrade, and a till of suitable
material shall be made over this surfuace,

AL intersecting roads, approaches and driveways shall be
projerly graded as directed by the engineer,

1. Method of Measurement.— A1l roadway  excaviation
shall bhe measured in itx original po<ition and the volume
computed by the method of average end areas.  Measure-
ment <hall not include any excavated material used for pur-
other than those desigmated, except as provided in
Nection - Division T under Use of Materials Found in the
Work.”™  Measurement shall not include any material exca-
vited bevond the limits of the required slopes, except as
provided nnder " Borrow.™

Jroxes

5. Basis of Payment.— This work will be paid for at the
contract unit price per cubie yvard for “Farth Excavation”
or “Rock Fxeavation™. which price <hall be pavment in full
for all work specitied under Roadway Excavation and also
for all itmes of work specitied under the general heading of
Earthwork for which no separate unit prices are included in
the contract. Sueh payient <hall include full compensation
for all equipment. tools, lahor and incidentals necessary to
complete the work,

SECTION +—EMBANKMENT

1. Construetion Methods.—-Embankments shall he formed
of good sound earth, stone or gravel and earried up fall
width,  Materials shall be deposited in Liyvers of not more
than one (1) foot in thickuess and each layer shall be
thoronaehly compacted by drazzing and rolling with a tamp-

ing roller or by some other method satistactory to the
engineer.  When embankments are to be construeted on

existing embankments or hillsides, the slopes which the new
cmbankments will cover shall be plowed deeply or deep
steps ent therein bhetfore the filling is done, in order that the
old and new material may bond together,

Al portions of the present travelled way within the limits
of the new subgrade which will be within one (1) foot of
the surface of the completed subgrade shall be thoroughly
broken up to a depth of not less than <ix (6) inches.

When embankments are constrneted of stone and earth
the stone <hall be properly distributed and the imur.\-tim\‘»
completely filled with earth.  No stone four (4) inches ni‘
more in diameter will be permitted within six (6) inches of
the subgrade, )

SECTION 5—DISPOSAL OF SURPLUS AND UNSUITABLE N

) 1. Construetion Methods.—-1f more miterial
from the ents than is required to construct
ments as Shiown on the plans, the exceess material shall bhe
used in uniformly widening the embankment s or §h~'|l| be
deposited where the engineer may diredc, ’l‘lho |>l:.u~i.n~' u(f
unsightly piles of surplus material on the \'itlb\' of the ro 1
wWill not be permitied, . . oo

is  taken
the embank-

Al top <oil or leum encountered in the eut <hall be placed
in the shonlders and slopes of embankments as far as pos-
sible,

In winter grading, frozen Inmps of earth shall not be
blieed nearer than twelve (12) feet to the center line of the
crade and ohjectionable quantities of snow and ice shall be
removed from the surface covered by (he enibankment prior
to making the embankment,

Whenever considered necessary’ by the engineer, fills <hall
be huilt to an elevation above the :_'.r:ulos wiven on the plans
anamount sutlicient to allow for settlement and insure 2
completed roadbed at proper elevation. and this provision
:"Inr settlement shall in no wise be considered as a change in
s,

2. Method of Measurement and Basis of Payment.—The
wWork specifid nnder “Embankment” will not be paid for
direetly bt the payment for “Earth Excavation.” “Rock
Excavation™ or “Borrow™ shall include compensation for
such work.

TERIAL

No exeavated material shall be wasted without permission
and when so wasted it shall be disposed of as directed by
the envineoer.,
Fhe debris resulting from the removal of old pavement or
Alnaue strnetares, if considered by the engineer as unsuit-
able for nse in the construction and if no specific directions
for its disposal are included in the plans or contract. shall

dar



he placed in neat piles 1 least three hundred (300) feet
ontside of the right of way and the contractor <hall file with
the Department written permission from the property owner
for such disposal.

Al muek, peat or other nnsuititble material occenrring
within eighteen (15) inches of the surface of the required
subgrade shall be removed and such nuterial shall not be
plaeed in embankments but <hall be spread unitformly in
low places outside of the slope stake lines, or otherwise dis-
posed of in workmanlike manner ax directed hy the engineer,
provided, however, that shoulders and slopes may be built
of a mixture of sand and muck in the proportion of two (2)
parts or more of sand to one (1) or less of nmek.

All logs of <ix (6) inches dinmeter or more oceurring in
the roadway and commonly classed ax “Corduroy™ shall be
removed if they occur wirhin three (3) feet of the proposed
subgrade.  All brush and other material smaller than six
(6) inches found embedded with the corduroy shall be
removed and properly disposed of with the corduroy as
specified under “Clearing.” Section 1 of this Division.

27

Div. 2, Sec. 5-6-7-8

9. Basis of Payment.—No payment will be made for the
work specifiel in this section but compensation therefor
shall be considered as included in the contract prices for
Iixeavation, Borrow or the items covering the construction
of drainage stractures, except as follows:

() If the contract contains a separate estimate and unit
price for “Removing Old Pavement,” this contract unit price
per square yurd shall be considered payment in full for
the removal and satistactory disposal of all old pavement
ax xpecitied herein,

by If the contract contains a separate estimate and unit
price for removal and disposal of “Corduroy.” the contract
unit price per linear foot of material six (6) inches or more
in diameter shall be considered payment in full for the
removal and disposal of all such corduroy. and also for the
removal and disposal of all brush and material smaller than
~ix (6) inches found embedded with the corduroy.

SECTION 6—BORROW EXCAVATION

L. Description.—Borrow excavation shall consist of mite-
rials, snitable for making embankments as hereinbefore
described, obtained from borrow pits indicated on the plans
or designated by the engineer.

2. Construction Methods.—-Borrow xhall only be resorted
to when the materials of excavation, suituble for use in the
embankments and grade. are insutlicient for making such
embhankments and grade, in which case additional material
shdl be secnred from borrow pits designated by the en-
gineer.  All necessury borrow pits will be secured by the
Department at no expense to the contractor, unless other-
wise specified.

No material shall be removed from borrow pits until they
have been cross sectioned and measured by the engineer and
the contractor shall notify the engincer of the opening of
any borrow pit sufliciently in advance to permit of such
cross sections and measurements being made,

AL horrow pits shall be left in a neat and suitable condi-
tion to facilitate the acenrate measurement of the materinl
uxed and shall be properly drained. .

3. Method of Measurement.-—Borrow Exeavation shall be
measured in its original position and the volume of material
moved will be computed by the method of average end areas
or sach other method as may be recognized as standard
cngineering practice.

4. Basis of Payment.—If the contract contains a sepa-
rate estimate and unit price for “Borrow Excavation,” the
contract unit price per cubic yard shall be payment in full
for all work specified in this section. If no such unit price
is stipulated. the quantity of borrow excavation, measured
ax prescribed above. shall be paid for at the contract unit
price for “Earth Kxeavation.”

SECTION 7—OVERHAUL

1. Deseription.—Overhiaul shall be considered as the dis-
tance through which any excavated material is moved in
excess of the limits of free haul as stipulated below,

2. Method of Measurement.—The limits of free haul for
roadway excavation shall be determined from a mass dia-
aram by fixing on the volume curve two points, one on each
side of the neutral grade point, one in excavation and the
other in embankment. such that the distance hetween them
equals 1,000 feet and the included quantities of excavation
and embankment balance, and all materinls within this free
haul limit shall be eliminated from further consideration.
. The distance hetween the center of gravity of the remain-
Mg mass of excavation and center of gravity of remaining
emhankment, lexs the limit of free haul as above deseribed.
shall be the length of overhanl, and the quantity of over-

hanul shall be determined by multiplying the v: i

| s ) 3 vardage in the
remining mass as above deseribed by the le v
hanl in 100 foot stations. ' nith of the over-

The distance between the center of gravity o
borrow excavation and the center of xl;avitt: o}ft{igergli:??ilof
embankment, less the limit of free hanl as above des‘cribegh
<hall be t]le length of overhanl for borrow excavnti'rm uni
the quantity of overhanl shall be determined by multlx;lvin(
the yardage of the mass of excavation by the ‘lenmh £ ﬂg
overhaul in 100 foot stations. o o the

3. Basis of Payment.—If the co
SIS ) nt. ontract cont
arate estimate and unit price for “Overhaul,” t.%ll:sco{rllt::?t'
unit price ber yard station shall he paid in addition to ;I o
contract price for excavation or borrow., ¢

SECTION 8—SUBGRADE

1. Deseription.—On all contracts which ineclude surfac-
g operations, the preparation of the subgrade shall con-
Sist of trenching the earth grade as presceribed on the plans
ind fitting it to receive the surface or base course material.

2. Construetion Methods.
(a) Formation of Subgrade.—Rough grading shall be
completed as far in advance of the surfacing operations as

possible and the earth grade shal S ati

in Scetion 11 of this Division ,,i ?ﬁﬂﬂﬁe‘;‘x‘]z“;\’afg ?'ll‘,mllated
uh(:ml of the surfacing operationg, except ﬂmt o %) mile
which include roadway excavation as well as su:r (‘gntracts
surface of the earth grade need not be trimmc:d ol};;enrgi htll::;

two-tenths (2/10) foot abave g
PR or below the profile for the
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The earth grade shall be trenched and all tile. rock or
cravel drains necessary tfor the proper drainage of the sub-
arade shall be installed, The subgrade <hall then be
trimmed to contorm to the lines, grades and cross section 1o
receive the read metal and <shall be rolted with a roller of
an approved fype weizhing not less than three (3 jons
Rolling may be owitted upon the orders of the engineer if
the material in the subgrade cean not be compacted under
the roller. The subarade thus formed shall be maintzained in
astooth and compacted condition until the road wetal shall
have been pliced.

No base course or surfacing materinl shall he placed on
the subgrade until the subgrade has been checked and
approved by the engincer,

(h) Subgrade Mats.—-1f the material composing the sub-
grade for gravel or crushed stone roads is sueh that it migli
impaiv the gquality of the base course nuiterial by mixing
with it during the construction operations, the engineer

may order the surfuace of the subgrade covered with marsh
ll:l‘\.'. cedar bark, wet straw, tine hrush or suitable soil.  This
neaterial shall be evenly spread over the subgrade in such
quantities as the enzineer may dirvect,

3. Basis of Paymend. - -The contract nnit price for Exea-
viadion or Fine Grading shall be payvment in full for al
work stipmlated in this ~section except as follows:

LY the contract contains i separate estimate and unit price
(or placing subzrade mars, such unit price <hall be con-
sidered payvment in (Ml for furnishing and placing such
s, I the contract does not contain an estimate and unit
brice for placing subzrvade mars, the furnishing of materials
in stoek piles adong the road for such mats, if ordered by the
cngineer. shatl be considered and paid for as extra work.
The Labor of taking such materials from stock piles and
censtricting the mats as divected shall be done by the con-
tractor withont extra compensation,

SECTION 9—SHOULDERS

1. Description.-—On all contracts which include snrfacine,
shoulder work shall conxist of building, shaping, compactine
and maintaining until acceptance that portion of the road-
bed hereinbefore defined as shoulders,

2. Construction Methods.—The shoulders shall e con-
structed of good sound earth or other approved nuiterinl
and rolled with a roller weighing not less than three (3)
tons, or otherwise compacted as directed by the envineer,
and when completed shall have the cross section <hown on
the plans,

In the construction of gravel or broken stone rouds, (he
shoulders <hall be bailt, during the preparation of the sub-
grade and before any surfacing materinl is placed, {o a
height not less than the edge thickness of the fir<t conrse
before it is compacted. The inside edges of the shouliers
shall be true in alignment and shall be maintained hy suit-
ihle boards placed vertieally agninst them.  The honrds

<hall he removed after the first conrse of stone or gravel
has been spread and before any rolling is done.  Before the
secotd course ixospread. sathicient material shall be added
to the <honlders to brinsg them to o height equal to the
hieight of the second course before it isx compacted, and such
that ihe shonlders when rolled shall have the cross section
<hown on the plans.

Should the contractor prefer, he may build the shoulders
done eheration, hetore any surfacing material is placed on
the suhorade, <o that when compaeted they will conform to
the cress section <hown on the plans.  However, if the
shordtders are <o buili, they <hall he reshaped after the first
cotrse is rolled and before the second conrse is spreadd.

3. Basis of Payment. —No payment will be made for the
wWork specitied in this Seetion but compensation therefor
<hill be considered as inchided in the contraet unit prices
for Excavition or I'ine Grading,

SECTION 10—SUB-BASE

1. Deseription.—Sub-hase shall  consist  of approved
gravel, stone, slag or sand placed in the excavation made hy
the removal of unsuitable subgrade materials whoere indi-
ciated on the plans or where directed and as specitied herein,

2. Materials.—-Gravel. stone and slag shall meet the
requirements of Section 4. Division 12 for “Gravel for Xuh-
Baxe,” “Stone for Sub-Base” and UNlang for Sub Bose™
respectively.  Sand shall meot the requirements of Xection
3. Divixion 12 for “Sand for Snb-Dase.”

3. Construction Methods.—Unsuitable  suhgrade mate-
rials shall be removed and the excavition shaped uniformly
and thoroughly compacted. The sub-hixe material shall be

spread cevenly and thoronshly compacted in layers of nof
Over ~ivo o6) inches in thickness, and all interstices shall be
filled with ceavel, stone or slay <creenings or other approved
maierind. The snb-hase <hall be built to the elevition re-
quired for suhgrade. Al compateting shall be done with a
roller weizhing not less than ten (10) tons, or such other
wethod sxanay e approved by the engineer,

1

caontr

asis of Payment.- This work will be paid for at the
cUounit price per cubic yard for “Nnb-Base.” which
price shall he payment in fall for all exeavation, furnishing
the materials (unless otherwise specitied), and construeting
the snb-base complete s specified herein,

SECTION I1—TRIMMING AND FINISHING EARTH GRADE

1. Deseription.—When the contract includes grading bt
not surfacing, the work of feveling, trimming and otherwise
completing the earth grade ready for acceptance <hall fu\
included under this heading. '

2. Construction Methods.—-A11 irregularities  <hall
m‘:u]e smooth, all hollows and depressions filled .
dnohus.and waterways shall he smoothed and n:immml and
'h‘f entire roadway shall be thoronghly compacted and m"ul(-
umf.m'ml_\' smooth and true to he liln(\s. grades and {'1.‘1><\'
s;i'["t)]ls r:)]qnir(-d. No stones over four (4 inches in dinm-
eter or other unsuitable material sh: p dthin xix
(6) inches of the surface of the zr:}:l'nll he teft within iy

ALl debris and rubbish : '
work or ocenrring wirhin t

he
all slopes.

ro\-n_llin;.: from the construction
he right of way shall be eleaned

up and properly disposed of. Any rocks and stones less
than one-halt 014y cubje vard in size, which cannot be
Pliced inembankments as specified in Section 3 of this Divi-
Stone shadl be disposed of ax directed by the engineer, pro-
vided. however, that an averige of fiffy (500 cubie vards
per m_ilo for the enrire project will be (he maximum (quan-
Y of rosk and stone required (o be so cleaned up without
additional compensition.

3. Basis of Payment.—xo payment will be made for the
work specified in (hiv Seofion hut compensation therefor
shadl be considered as included in the contract price for
Excavation except thay (he disposal of surplus rock and
Stone ax o defined ahove will be paid for as exira work.
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SECTION 12—FINAL TRIMMING AND CLEANING UP

1. Requirement.—I'revions to acceptance of the work
as complete, the shoulders, slopes, ditehes and witerways
stadl be trimmed and made compaet, unitorm, <smooth and
true to line, grade and cross section. Al debris and rnbbish
and all loose rocks and stones from =ix (6) to eighteen (18
inches in diameter resulting from the construction work or
occurring wirhin the rvizht of way shall he eleaned up and
properly disposed of.  Any such rocks and stones, which can-
not be disposed of as specified in Xection 3 of this Division.
shall be disposed of as directed by the cngineer, provided,
however. that an average of fifty (50) cubic vards per mile
for the entire project will be the maximum quantity of rock

and stone required to be so eleaned up without additional
compensiation. Al weeds in the right of way shall be cut
and burned by the contractor belore final acceptance of the
proicct,  The above operations incidental {o frimming and
cleantne up will be considered incidental to the contraet and
not pand for as exeavation.

2. Basis of Payment.-—No payment will he made for the
work specified under this heading, biut compensation there-
for shall be considered as included in the contract prices for
Execavation. excepr that the disposal of surplus rock and
stone as delined above will be paid for as extra work.

SECTION 13—FINE GRADING

1. Deseription.—Fine grading shall consist of the opera-
tions specified under Sections S, 9 and 12, when the ot her
operations required under Excavation and  Embankment
have heen cowmpleted under a previons contract and when
the contract includes an estimate and unit price for Fine
Grading.

2, Construction Methods.—The work shall be done in
accordance with the above specifications for “Subgrade”
“Shoulders” and “Final Trimming aud Cleaning Up.”

3. Basis of Payment.—1If the confract contains a sep-
arvitte estimate and unit price for Fine Grading. the contract
unit price per station shall be payment in full for all work
speciticd in this Seetion, provided, however, (hat the maxi-
i simount of exeavation, including frenching, required
under this item shall not exceed thirty (30) cubic yards per
one hundred (100)  feet., Any excess above this amount
shall be paid for as extra exeavation and any haul of over
one thousand (1,000) feet shall be paid for as overhaul.
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DIVISION - 4

Section 2 - One Course Gravzl Surface

1. DiIsCZIITICN

This 1item shtll conesist of a single course of gravel counstructed as
specifie’ hereln on tie prepareﬂ subgrade and conforains ia ell respects to the
lines, grades and cross szctloas shown on the plaa,

2, kATERIAL

The gravel shall meet the requirements of Cfection 4, Divisian 12, for
“Gravel for Gravel Surfacing.’ (Unless otherwise shown on the plans or ir.the pro-
posal.)

3. COLSTRUCTION LETHOLE

(a) Placiar and Copacting. - The gravel shall be spread uniformly ia a
sinzle layer on the prenared subgrade to such a depth that whan corpactad it will
have the thickness shovn on the plans. Over-size stone must be reroved Trom the
gravel €t the pit. The placing of gravel on tie rou’ wnich cotains ovar-size ston
and then removinc the over-size stone by means of for!"iag or other ws~ihods will not
be rernitted. To secure a proper thickness of the layer, the contrector shall use
side boards and ceater bvoard of a height equal to tha required depth cf the looso
layer and shall spread the gravel flush with the tops of thos2 Foards and to the
required crown. The sravel shall be. of @ uniform nixture and deasity when placed on
the road 2nd, after it has bcen uniformly spreud, it sholl be horrowsd with a spike
tooth har~ow and flosted with a road drar or gricsr until ¢h2 surface is free from
waves and irrepularities. This harrowins and floatin;,, altern.ted with rolling
with a roller of a tauopine typz, shell be contimued vicil the sravel is thorourhly
compacted snd has the required linz, crade and crussz Lertion, except that the
herrowins shull not be carried on at such tires o Lo such an extent that the fine
teterizl will be se,orcted from the coarse mate-ial.

(b) Maintenaznce During Construction. - I there appears, after the road
or any poirtion theireof 15 openerd to truffic and oricr to filel acceptance of the
road, evidence of rutiin: or unduc loosening of thz =uifuces, srevel shall be adcded
ﬂmre necessary to fill duprtqsions and the road shzll be rolled wnd Floated until
the surface 1s firm anc even.

4. BASIS OF PAYWENT

Tnis vorl will be paid for at ths cortruct it rice per squere yard

(or per cubic yard if “re prcposal sc speel’ie o Tor o+ The Course Gravel Surface,d
Beasured in nlscc, wnich price 3nall we poyaent o § i) fen farr1°rint the materials
SMIess otherwlse specif1ed) snd corstrueting theo rowvne~ ¢ni iets 8s specifled
erein.,

1.79 .71
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DETERMINATION OF COST

In determining the cost of the road, the
1list of the unit prices was furnished by the Mjichigan
State Highway Department. They represent the average
unit price for over a period of nine months. This

average was taken from contracts awarded by the State High-

way Department.
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PRICE LIST

Eartin Excavation eeeceemcmmcococmccoaa oo $ 0.30 per cu. yd,.
Overhaul (Farth Excavation) eecce-eccmm- - 0.011 per yd. sta.
Muck Excavation =-c-a-o m—m e c————— C.25 per cu. yd.
Borrow wewea-. e T Tpe 0.28 per cu. yd,.
Overhaul (BOYrow) =eeeccmmmccecccccaaoa -- 0.0l per yd. sta.
Gravel 3urface (1 Crs. 6") memeecccec—oaa 0.35 per sq. yd.
Gravel HaUl eeecmmccao e - .27 yer yd. mi, —
Corrugated Lletal 12" wcccmmmcmce oo - 1,35 per L ft,.
Guard Rail (Cable) =mmcemmmecccecccccaccaa 0.50 per L ft.
Seeding =eemmmm e 30.00 per mile
50dding ==c-mm e - 0.1€ per sq. yd.
Liscellaneous and Engineering =--emeee-w- 107

Concrete (Class A) ~cemmceca- R == 19,40 per cu. yd.

Land —eme o oL -- 100.00 per acre

1
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QUANTITY SHERT

Farth Becavation wee-eeoo_ _______ 11,864.69 Cu, yd.
Overhaul (Earth Excavation) eeameeoo___ = 2,322.12 Yd, sta,
Muck Excavation eeemmeoo.._ e ecnecaccae 16,639.35 Cuy, yd.
B O O e e 21,966.55 Cu, yd.
Overhaul (Borrow) meeee—eo__. e 167.36 Yd, gta.
Gravel Surface (1 course 6") mmccmeeeaea 9,386.67 sq. yd.
Gravel Haul weeeeooe 3,128.90 v4. mi.
Corrugated Metal (12%) L -- 155.00 Ft.
Seeding mmm-cooo__ e 5,280.00 Ft,
S0dAdNG mee e - 3,758.76 3q. y4.
Concrete (Class A) L 11.2 Cu, yd.

B L T 12,2 Acres




ESTIMATE cos3T SHEET

Muck Excavation eeacameeo______ L T T P——
BOrrow wecmmeeooe . ___ cmmm——ee. S I -
Overhaul (Borrow) @ 12 / yd. sta. eccmccmee ___ -

Gravel Surface (1 course 6") @ 354 / Sq. yd, =cecaw

Gravel Haul @ 27¢ / yq, LT T
Corrugated Hetal @ $1.35 / L £t mcmmoccmomee .
Guard Rail (Cable) @ 50 /' L ft. e
Seeding @ $30 / mile weeommeoeooo______ - -
30dding @ 16¢ / sq. yd. meecommccemmooo . c————
Concrete (Headwalls) @ $19.50 / cu. ¥d. =eccaaaa -
wiscellaneous and Engineering e-eeeeeoooo o _____ -
Total COSt memmmmmccmmce oo e m—aaa -
Land @ $100.00 / acre eeeecmeeeeo . P, -

34

$ 3559.41
25.54
4159,84
6150,63
1.67
3285,33
844,80
209.25
452,50
30.00
601.40
217.28
1953.26
21489,23

1220.00
22709.23
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VERTICAL CURVE NO. 1

STA S8
STA IO
STA9
Elev. K = 873.59 5 272.51 o 873.C5
YA - o’ Y 5 DN e
lev. F - (73 O) 2 (07” lo - 872.57
VE = 872,57 - 872,10 = 0.47

OFFSZT8 AT

25 ft. = fitg = .03
50 £4. = AT o |
50 ft. = ; = 12
75 ft. = 2 X AT = o5
L0
ELIVATIONS AT
8 +« 00 = 873.59
8 + 25 = 873.25
& + 50 = 872.97
&+ 7> = 872.73
+ 00 = 872.57
9 + 25 = 872.46
+ 75 = 872.44
10 + 00 = 872.51
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VERTICAL CURVE NO. 2

S7A. 25+60
STA 24+60 STA.2¢

= 878.48 + 878.10
+ 07820

"

Elev. X 878.29

Elev. H = 878029;' 878'89

VH = 878.5% -~ 873.89 = =.%

878.59

OFFSLTS AT
25 ft. = :i§9 = _,02

50 ft. = ;&29 = -.07

75 4. :-'.'...9.].-%(__2 = -.16

ELEVATIONS AT

24 ¢ 60 = 878.48
24 + 85 = 878.56
25 ¢ 10 = 878.61
25 ¢ 35 = 878.73
25 4 60 = 878.59
25 4+ 85 = 878.54
26 + 10 = 878.4%
26 + 35 = 878.28
26 + 60 = 878.10
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VERTICAL CURVE NO. 3

STA 4T
STAA3+50

S§TA.42+50

Elev. H = %6‘48 * 865.77 - 866-13
e

VH - %6013 - 865-77 - o%

OFF8ZUYS AT

25 ft. ';1% = .02

50 ft. =X = .9
75 1. = 2% o o3

ELEVATICIIS AT

41 + 50 - 865.57
41 + 75 = 866.40
42 4 00 = 865.27
42 4 25 = 865.20
42 ¢ 50 = 856.13
42 + 75 = 865.15
43 ¢+ 00 = 865.18
43 4+ 25 - 866.26

43 4 50 o 865.38
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Standard Plans by Michigan State Highway Department

Construction of Roads and Pavements by Agg



’



PPLEMENTARY
MATERIAL . =

¥
¥

FIELD NOTES

FUSTS.
\v
THE FREDERICHPUST ©
EQUIPME;‘;“A’:::‘:\:'P‘:LIES FOR
ARCHITECTS, ENGINEERS & SCHOOLS
P. O. Box 803
CHICAGO







——— A Y

dy rem

—-r



g










| 7
=

| Lok

VFA.,,‘T_. o | |
| L: }\T— -i ‘!“‘,‘ I}
] 5 I 11 T1 T

| G
e

,lﬁﬂltlli%#ﬁﬁ_






—————————— .

—_——_————— e -

— -

T e —— -

-

/P.. * '
-l |
I3 . ~
~ « . \ PR
LY . -~ PP
v.' - ro—
.
— O g - A P

S R ' | \
e . s - . . - - l;{ Y- - ° f —-U
vy N ' . b 0
0 ; - [ v - o B
\ R - N - Hm
~ . ~~ "< e AR N RN
! Pl ' .-
- )
- 3 N L 7 /&. "y./ ¥ ., b
~ (R e, - P.)u G EAEN OO ~. P R
. N . | . ¢ Ve - . '
Y “ .. e g LF}.\/ IR SN sl)._ et EE N L . ) ,..4..
. . Tl . RN : . S
-~ R . - . / ._"‘ . \4}.. < . . ‘ [
Tl D S A o o Y A
1 ~L v b




T



PR -
14
(O
« ' -
2 .
M 14
i DR M
-
-
N y
-l
|
N L
. o~
« _
Lo 1
§ .
- . A
,
/
. . »
- ‘
- LI Y ‘

Ly
~ . -~
R )
Qe S

- o hl N
- -
T
S,
(7 T
. DO
- {

L

f
.
1

‘

—
-
L -
-y s
’
‘s'é'
: .
L 3
- o .
~ o~
{
- -
K
-
A







L r
’ -
- N—
- _) 5
—_—
V- RS -
M *
PR b S =
. ! Ve
L «
- " - T
3 N
. L -
> 0 . -
,ﬁ' ‘-7"/' * a0 LN
O .~
—_—
s D i N
ey .
I
POV R
N
o
M
R
€« - -—
L0 N, (24 ]
. 4 " .
=
P .
- Vs .y .
- A2 4 -
R > TE
- =
~ LAy o
- - .
e A 7/';'4/ R :
- -
. -
' . °
J 3 =~
i ard .
- - - (‘s, ~
ST, 2 s 7
— -
. - = 7
e . ..
.22 -
- M A ' ,
. ST S \
o .
s ]
N ea o 9’
~ .
- O . .. ‘ - .
R 4 LY .
Ty -
— . ,

»






&8
rrsiye
$70

FI5 gy




“

o' e 2o




Padi
\H"

e e
e
Pa a
- .
~
P
hS
[

.
:

, T m—

;
i

S .
8.

e

- NN
-

PR

LR

I .

-

-

o——

s
L
.
P
s
'
A
-

.
e
y
g
-
. -
y
.
.
.
.
/ .
Y
.
e
e
.t N
N
.






L)

o
..

[
|4'J‘
L~
Soee ol
-
-5 .
P
PR
LI
)
Sy e
. ~.W
~
e
T
CPN J

[
- s

.
R -
PR -
e
-
-

/o
o™ 2

T



1




» ——

r/— ,&/ .()









AR
'  Dae T ; .






















~

-

- .4
.

—~
P

b

e —————— T

» . pars -
A I § -
. !

e - -
.. . 1 °
i f y
. - -
-

I
1£4 ~ e e ..,
. ’
.- ror
s v .
¥ v 4 - e o
f [ .
B
- v Ye -
o ¥
- Id
-~ Vi .
S
.
7/ )
Ly - .
. /L...;'._."-
3 g ‘
e ¢ PO









-~

)

o=







ot

r































r
) '






















Y]

-

SRR

————— -










3













«r

-






A YA

B







'

e













o "'°"i°‘|" T ]]'ﬂ|||||mmmmu||

TrErma
: C:‘..‘.;."‘{

l"f;z“?‘i i

U PLER i

‘
o




N STATE UNIVERSIT

mutumumu i

UBRARIES

i STATE UNJVERSITY
I i







flotearth grade Length  of

culvert

Width

of ]Graye/

Cross Section in Mmnimum Fill

Showing  Straight Headwal/

Vi
"/0
A

=z Width of Tlurnpike

{ona s/ogpe

2 Length of Culvert

Note:~
Use |/ 2 [+
15 placed

i

S/ope when culvert
under guard rail

.

/on /F slope

ZL Cross —Secitian in. Fr/l showing

S7rarghr  Headwall.

£nd Llevation of
Straight Headwall

L AINS
FOR THE HEADWALL

OF A STANDARD CULVERT.|.




flotearth grade Length  of

culvert

Width

of ]Graye/

Cross Section in Mmnimum Fill

Showing  Straight Headwal/

Vi
"/0
A

=z Width of Tlurnpike

{ona s/ogpe

2 Length of Culvert

Note:~
Use |/ 2 [+
15 placed

i

S/ope when culvert
under guard rail

.

/on /F slope

ZL Cross —Secitian in. Fr/l showing

S7rarghr  Headwall.

£nd Llevation of
Straight Headwall

L AINS
FOR THE HEADWALL

OF A STANDARD CULVERT.|.




Allowance
For
Guard Rail

Flat Larthgrade —— M~F/at Larthgrade

TYPICAL. CROSS-SECTION
= 100" 109" —

2 , leeoe'  Avproxi@iiely 90°
Standard 7 Cable C/ips,

o Top 6"fo be parnted black

i\q>—7'a be painted white ,Q A
~ :CV)
= N
N \?‘}——70 be painted black Established shoulder grade«?
(SUSUSUS % > USUSUSUSUS] ISULSIUS Nr/ g S
E . :
s s |9
l‘\ \p\*s | s 7" § L g
(YIS Pos? Anchor % x/5"balt g El=nc
3'long 6°min. dia: threaded 3 with i 1 % o
g nut and washer = (})J
5 N g =
= Where Guard Pests are called a P ——
for on plans, Standard Line Post g b —
i fo be vused l S
LINE POST END POST GUARD POST
SIDE VIEW ::
Standard 7 IN “ Ssrandard 7
4 Showing Normal ending and S7andard 6 | L
anchoring of Guard Rarl S L e @@
g 7 NCHOR
TY 6" & ' .2‘9 ' = :;' EX 5" — =
i r——» :
Nl:ﬂ O \ NS ! IS

ANCHOR ROD

SrE N o R R
el & EAER Ll il

POST BEARING PLATES ANCHOR BEARING DETAIL OF EYE NUT Note:—

Round posts to be used spaced /01 on centers =
s PLASE /24" D/omefee of end posts at fop fo be 73 min. at botfom S5 min.
s+ 105 Diameter of other posts ot tfop fo be 63'min at botfom 7z min.

The depth of bottom of post below the established shoulder grade
= . Shall sofeeor; m(;reo manpfhree (3) inches from the dimensions Showr.
9 £ L All bolts and other metal fittings 1o be dipped in red lead previous

- o installation, Cable fobe double galvanized. - .
5 |‘*] After erection all cable retainer bolts projecting more fhar on
2/% = ineh from nut fo be cut OFff one-half inch from nut -
B All metal fixtures fo be made from twenty to thirty point carborn
-~ steel Lye bolts, eye nuts and cable clips fo be drop forged.
Materials and workManship fo be in accordance with the

EYE BOLT WITH FITTINGS Michigan State Highway Departments 1926 Speclfications for
; Froction.
CABLE RETAINER BOLT Road constrection
WITH FITTIN GS
The anchorsand bottom 4°9°of posts fo be given a single brush treatment D E TA ] L 5 /_/ E E T
of preservative o/l according o Division /12 Section /3 Item 4®) using Anthracene

Ol/spgqlﬁed under Djvision 12 Section /14 Ifem 9¢) or Heavy Creosote 0j)
specified under Division 12, Section M, Item 9(d)
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