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THESIS



The purpose of this thesis is to broaden the authors knowledge
of the methods of surveying and the procedure in meking and planning
& subdivision. The problems encountered in the various phases of
this project mey be considered as representative of those met in
practice today.

The project was divided into the following phases:

l. Research and Field Survey

2. Traverse Survey

3. Topographical Survey

4, Design of Subdivision

5. Lesign of Streets and Sewers

6. Cost Estimate
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Research and Field Survey



A search of likely land led the authors to a farm on the west
side of Harrison Avenue between Saginaw Road and Lake Lansing Road,
Permission was granted by the owner, Dr. Ward Giltner, and alaso the
tenant, Fhillip Narveson, for use of the land. Learning that of the
farm of 120 acres, the South forty wes already subdivided and called
"Pinecrest”., The middle forty was the logical part to use. A de-
scription of the property wes obtained at the Ingham County Register
of Deeds Office at Mason. The description read: The N.E.g, of the
N.W.g, of Sec. 12, T4N, R2W, Lansing Township, Ingham County. Also
the details of the roads intersecting the South boundary of the
traverse were obtained. More field work showed undesirable lowland
on the N.W. corner and not surveyable in the time allowed. The area
was thus limited and the description changed to read a portion of
the N.E.j;.

The problem faced seems quite typical of thoee met in the field
today. The plat must connect with the streets already located and

still get an economical brecskdown of the land.



Traverse Survey



The center of Sec. 12 was locuted as the nearest reference
point. Proceed West, 33 feet; thence North, 1319.5 feet to the
Point of Beginning. Thence 3.85°30'W., 1283.5 feet; thence North,
660,0 feet; thence N.89°30'E., 600,0 feet; thence North, 550.0
feet; thence N.89°30'E., 682.9 feet; thence South, 1210.7 feet to

the point of beginning.
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Topographical Survey



A bench mark was estatlished on the high spot of a two-and-
one-half foot boulder located along the ditch line in Harrison
Avenue 15 feet East and 754 feet North of the Foint of Beginning.

A grid system of 50 foot intervals was patterned by stationing
s takes North and West along the boundaries., With the exception of
the southwest portion which was stationed esstward from this West
Side across the open terrain to the farm residence. The stations
were extendeo acroes the field eand elevations were taken at their
intersections, Turning Foints and Bench Marks were added about the
f£ield for convenience,

Two Bench Marks were obtained from the Michigan State Highway

Department Field Office as used on the M-78 Road Project.

B.M., 20 Elev. 852.%6 B.M. 21 Elev. 85Z.64
N.W. Root of 12" Elm S.E. Root of 14" Hickory
42" Lt, of Sta. 112 01 169' Lt. of Sta. 120 55

These EBench Marks were checked sgainst each other and the
level was carried to the Stone Bench Mark. This Eench Mark was
©@a+tablished as being 850.49 feet above Sea Level. The level was

then carried back to B.M. 20 as a check.



Design of Subdivision



Thie design of the lots is made necessary by the streets enter-
ing from the South and the boundary of Harrison Avenue on the East,
The distance of the subdivision from town makes it well adapted to
the use of suburbanites. There is a need for s lot with size suffi-
cient for a home garden, and/or a little space for lawn and leisure,
The lot just under a half acre is the solution presented.

The ad justment of the angle in Sherwood Avenue by incressing
the angle from S.24°34'30"E, to 3,28°28'00"E, will bring it in line
with the proposed right-of-way. This will be a small change in
alignment and should not be displessing.

There is a total of 8.10 acres in the subcivision. Of this
total 6.28 acres is dedicated to the use of the public or 2Z.4 per
cent,

The plat was made according to instructions obteined from the
"Plat Manual of Township, Village, and City Plats", issued by Vernon

J. Brown, Auditor General, State of Michigan.



Design of Streets and Sewers



The nature of the ground makes it desirable to remove the crown
of some of the hills and fill in the low areas. This was kept in
mind in the lﬁyout of the road elevatione. Balancing of cuts and
fills was not attempted, but future filling in of the low area in the
Northwest would improve the layout of the whole subdivision.

The Right-Of-Way is 66 feet. The road is to be 36 feet wide
back to back of the curbs. The sidewalk is to be 5 feet wide and
one foot inside the Right-Of-Wey for convenience in construction,

The remsining 9 feet on each side will be the parkway and will be
devoted to carrying the various utilities; water, electricity, and
telephone lines.

The direction of the slopes in the subdivision made it difficult
to collect the water and sewage in one spot. The natural collecting
areas are on opposite sides of the plat. Further investigations as
to splitting the direction of flow might be helpful. These would

alleviate the deep cuts of the present plans in placing the sewers,



The following specifications were used in design.

Sanitary Sewers

100 gal./cap./day as average amount of sewage
Maximum flow 250% of average

6 persons/lot due to larze lots

Infiltration 50,000 gal./day/mile of sewer

Minimum velocity 2 ft./sec.

n=0,013
1.486 r® s#
V= R=wWztted Ferimeter
n
S =Slope

Minimum diemeter of pipe 8"
Minimum depth of placing 6'
The 8" minimum diameter of pipe controls through out, and due
to the low volume of sewage it will be necessary to provide flushing
and cleaning at periodic intervals,

Storm Sewers

A 20 year rainfall record for Fast Lansing was obtainea
and design was based on the 10 year curve (see data)

Runoff Coefficient was computed for typical lot (see data)

Minimum velocity 2% ft./sec.

Use same formula in computation of velocity

Minimum diameter 12"

Minimum depth of placing 7'



It was attempted to keep the Storm Sewer below the Sanitary
Sewer to facilitate permenence in planning and the additional slope
needed by the Sanitary Sewer to maintain minimum velocity allows
the use of smaller pipe in the Storm Sewer which is more economical
to use than the additional excavation cost needed.

Streets and Sidewalks

Materials and Construction Methods will be especified by

the Ingham County Road Commissioner.
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FRAINFALL

DATA

T/ME w MINUT ES
DATE g /0 5 30 60
Amouvnt Rate Amount Ruate Amouvrt Rate Amouvnt Rdte /}/npwﬂf Rdte
m. '."//m m A oy . « ”/A,: . “a ﬂn ”. 7/ hr:
(920  Mar 0.23 2.7 .39 2.34 0.47 /.88
July 0./16 /-92 0.3/ /.86 0.38 /.92 @.5% /19 707 /07
se;t 0.28 3.36 0 .92 2.52 @9 ZoA2.
/92/ ‘/,:,,e 0.28 3.36 o.40 2.0 .93 VT2,
” 0./3 /.56 .2 /-26 D E 1524, 0.53 /.06
" 027 3.29 o0.9449 Z2.éq o.49 .76
Al 0.9 /.68 0.z7 /.62 0.97 /.88 0.65 430
” 0.0 4.86 @) A~ +4.56
Aeg. 0.66 22 0.90 5.0
% 0./2 /49 0.23 /.36 0.3 /- 36
” o.// 132 @GS/ iz 0.43 LT, o0.59 /.18
(022 Apr o./2 /.94 0.20 /.20 @27 /.08
& 0.2/ 2.52 0.3/ A% 0.35 /.0
July J.35 4.20 055 330 0.67 2.68
Aug. 0.28 3.36 0.59 3.29 0.6/ 2.9
/923 Ju{/q 0.20 e 0.28 /.68 1OZ 4.08 TS 2.86 2.06 Z2.06
' Sept. | 0.2/ z2.52 235 |- 2/ 0.92 /.68
/924 June .24 2.88 o. 96 2:76
{0 0.07 0.¢4 .32 192 0.40 /.60 0.58 /.76 /./0 /1O
Auy. | o©.20 2.90 0.36 2./6 0.95 /.80
/925 July 0./6 /2 0.27 22 0.36 /.94 0. 68 /.36
/926 June 0.25 3.00 ©.38 2.88 o0.9& Gz
Sggﬁ. 0.26 SZ
/927 Apr: 0./9 2.28 0.36 Z./6 .45 /.80
Iay Nl 2.08 0.3z /.92 0.39 152
SJualy 0.20 2.90 0.3/ /.86 0.37 /.98
Sept. | ©.2/ 2.52 0.34 2.04 =
/928  May 017 2.08 0.33 1.98 ©.39 /.56
July 0./6 /.92 0.28 /.68 0.40 /.60
Avg. | 0.26 3/2 0.36 2./6 0.39 /.50 0.68 /.36
ot | o029 3.8
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TYPICAL LOT FOR COMPUTING RUNOFF COEFFICIENT

Fraion
Parts Avea of Tokad | Coefficient Combwned
Ruemedts (2,610 w | 0.129 0.80 0.103
Didevalks 592 0.022 ©.50 Q.014
Rooline 1,558 0.077 08S 0.061
Lawwn 15,480 0.715 0.5 0.\\6
20,240 w§l 1.000 O0.300 Total coefficiet
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Cost Estimate



A tentative schedule of costs to subdivide the land might in-

clude the following items,

Survey the boundary $ 90.00
30 Monuments & $5.00 ea. 150,00
Topographic Survey 252,00
57 Lots staked @ $10.00 ea. 570.00
Meking FPlat maps 75.00
Recording fee 4,00

$1121.00

Further cost estimates have been omitted due to the lack of
time. These might include investigations to the cost of:
Removing barn and farm house.
Leveling off the ground to smoother contours.
Building subgrades and roads.

Further drainage investigations.









Q Q
Q : Q
\ )
S
\ | N ~ \
| ! \ -
< Q ) QY : g \
N : \
" - -~ - - > - 3 - .
. . .
m—













s | oo

£/

>

50 20

SO w0 [5D 2D

=

|z
















|

o
<
o
<

il

I

7
03

Il










el Ll e i = sk | Ll Lk
















MICHIGAN STATE

0]

g

31293 0

PINECREST NO. 2
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