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EURPOSE OF SURVEY.

The purpose of this survey was to locate and esti-
mate the most economical route by which the Crend Trunk
railroad could pass through the Michigan Agricultural
College grounds,and compare this estimate with the ac-
tual ocost of the present location of the G. T. R. R,
between the terminalé of the proposed route.

ZIE SURVEX.

1, RECONNOISANCE, Upon looking over a mep of Ingham County,
it was decided thﬁt the line of the proposed relogation
would probably have one of its terminals near Trowbridge
and the other in the vieinity of Haslett Park., In view
of this fact, the territory between Trowbridge and Has-~
lett Park was carefully looked over and no objectionable
features or unsurmountable difficulties of the country
were found. The time spent in making this reconnoisance

was one-half day.

2. PRELIMINARY SURVEY. On acocount of the small sis e of the
squad and the sghort time in which the work was to be

done, it was necessary to abbreviate work as much as
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possible, In view of this fact it was decided that the
stadia method would be used for taking all measurements
in the preliminary survey. The preliminary surver was
bogun at Trowbridgss and run with nagnetic bearings,
Stations were located every 500 or 600 feet and levels
were taken over the line as soon as the survey was con-
pleted, The line was ncw ready for the topogsraphical
survey. The length of this nreliminary was 21,416 fe:t
and the ‘time spent on this work was 25 hours, TFor detall

of line see map,

TOPOGRAPITY, The purpose of the tonposraphle survey was

to socure all necessary data for making a complete to-
pographical map of the country extondihg 600 or 700 feot
each side of the rreliminary line, The only instrunmente
used were the Buff and Bérser transit and stadia rod.

Tho stadla method was used for taking all measurenents.
The instrumsnt was set up on nearly severy statlon snd th
distance, horigontal angles, and vertical ansles where
negessary, wore taken for every soverning point and feature
of thls section, and recorded and scketched in a note book.
Following eash day's work the notes were plotted and
contours 4rawn on the topographical map. (See liap )
The scale used was 400' to the inch, Vhere vertical
angles were taken the elevations were comput<d with a
Colby's slide rule. The time spent at £leld work in the

torographical survey was about 17 hours.
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4. PAPER LOCATION, After the topographiocal map was acmplet-
ed, the next gonsideration was the paper location of the
proposed line. The chief aim of this locaticn was to
obtain minimun eurvature and also the least aﬁ;unt of
eut and f11l, The gcountry being comparatively level, it
vas found to be principally a matter of minimum curvature.
The map showed that this proposed route could be located
with only three slight curves; one at each terminal
and one near the ¢ollege. The paper location was then

made as shown on toposraphical map. (See lap ).

5. LOCATIQH SURVEY. The location survey was made with a
Buff and Berger transit and a 100 foot steel tape. The
survey was begun at a point between the Grand Trunk
tracks and 100 feet west of the intersection of the Pere
Marquette railroad with the north track of the Grend
Trunk, and a tangent was run N. 60°18' E, a distance of
0144 feet. The angle of interseation with the Grand
Trunk was 80° 12'. The 1° curve as per looation map
brought the starting point 1546 feet west of the inter-
section, and the curve was then run in by the deflection
method (deflecting 1/2 of the degree of ourvature for
eagh 100 foot chord). In this loocation survey, stations
were established and stakes sot every 100 feet. The
line was based on the magnetic bearing, but after start-
ing, it was continued by making alidade deflectlons,

 and using the needle only for a cheek, At the point
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9144 feet from the firet intersection (Sta. 100 + 18

on located line, 100 fest east of college orchard fence
and 25 feet south of the ¢enter of North Lansing road)
changed bearing to H. 64" 18' E., thus naking an inter-
section angls of 24°, and ran cut tangent to the point
of tangeney of the curve (1218 fect from the intersec-
tion). Besginning at this P.T. we ran in the curve and
then went back to the P.,7., (Sta, 118) and projected the
tangent without 2 stop untll we reached the Crand Trunk
reilrmoad, The interceation angle hore was found to he
30° 7'. The tangent distances were then neasured and the
2° curve mumn in,thus makinp,; the total length of the lo-
cated line 23661.7 feet or 4.48 milee. In this location
survey all necessary data for locating all highways and
property linee was taken and a locatlion nap showing the
exact location of the proposéd line was drawn, (Seoe
Map ). The levels were then taken on every 1l0C foot
station on this line and a profile plotted on rrofile

paper (See Profile.)

CROSS SECTIONING, As the country was vory level and thero
being practically no side hill work, it was thought un-
negessary to 4o any gross section work in the field.

In the earth work gomputations the mean ordinate for

each 100 feet was determined from the profile and with
this as an argument we entered table 19 of "Nagle's

Field llanual® where the volume in cublc yards per 100



feet is given for any slope or base. A slope of 13} to
1 was taken for both cut and fill and a base of 32 feet
for the double track (the base is the distance between
sholders on road bed at top of the sub grade). In all
cuts, 8 feet was added to the 32 feet for side ditches.
The cut and fill in cu. yds. was estimated and noted on
the profile. As all excavations were of ordinary earth,

a shrinkage of 10 per cent was allowed in all embankments.

ESTIMATE.

This estimate was made for a double track system

with a 100 foot right of way.

CLEARING AND GRUBBING. The clearing and grubbing will
consist in remoQing all stumps and second growth brush
etc. It was estimated that this work would cost $30.00
per acre. The ground to be cleared is about 2 2 acres.

This makes the cost of grubbing and clearing $82.50.

. EARTHWORK. The cost of earthwork was taken from Baker's

tables 14 and 15 "Roads and Pavements." The quantitiey
of earth to be moved together with the different hauls
was taken from the profile. All embankments thrown up
from the ditches and the material wasted was considered

to be hauled 50 feet.
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COLIPUTATIONS,
Cu. ¥Yds. aul. Price. Anount,
11561.0 50 10.83¢ $1252.05
1992.0 200 11.08/ 220.71
2027.5 300 12.25¢ 248,36
4387.5 500 13.71¢ 60L.52
1964 .0 6CO 14,82¢ 201,06
13148.0 7C0 15.80 2004 ,47
4809.0 900 18004 865.62
5380.0 1300 22.007 1183.60
19986.0 1400 23.00¢ . 45907 .24
2841.0 1600 25,004 710.2
Total $12064.88
TIES. From Canp's "Notes on Track" it wac found that

18 ties per S0' rail is about averapge practlaee (3070

~per mile). At an estinated gost of 40¢ each, the ties

for 4.48 niles of double trecking will cost $11361.60.

RAILS.
thic estimate, at a ccst of $25.00 per ton,

A rail 30 feot long 80 per yard wnz uvsed for
The total
enount of steel required for both tracks 1s 1261.57

tons, and at 325,00 per ton amounts to $31539,.20.

SPIKES,
800# keg) were considered best for this road, The quan-

The common sized spikes (6L x 9/16 and 360 per
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tity of spikes required for tho total distance‘was es-
timated at 315 kegs and an allowance of 5 kegs was made
for spiking roed crossings ete,, thus making a total of
320 kegse 320 keps of snikes at the average nrigce of

$4.50 per keg amounts to $1440,00,

JOILNTS. The joints (360 to mile or 720 for double track)

at & probable cost of 604 aplece, amount to 81935.60.

TRACK LAYIHG, An estimate of $2256.00 per mile for laying
of the tragk (hend work) was mede from & consideration

of tho data given in Camp's "Hotes on Tragk", The lay-
ing of double track for 4.48 miles at this estimate

anounts to 52016.0C.

BALLASTING. A gravel ballast of 16 inches (10" below
ties) or 115 cu. yds, per 100 feet, maka2g a total of
27200 cﬁ. yds, for whole track, The psravel gan be go-
cured on the right of way so that it was estimated that
gravel could be hauled, put in placs, tmped and surflaced
for 45¢ per ocu. yd. The ballasting and surfacing then
spounts to $12240.00.,

BRIDCE AiiD CULVERTS. A plate mirder bridge (2 spans,

80 ft. each) was considered for the c¢rossing of the Red
Cedar river. The weipght of this bridge was computed from
Merriman and Jacoby's formulae (w ss 1070+ 10.7 1 where
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w = wt. of bridse per lineal foot and 1 = span in feet).
The weight thus conputed was 308160, The cos% of bridge
erected wac teken at 57 per 1b. and anounting to $15408.00,
without mesonry. 7Two wing abutzonts and one nler ver
estinated for bridge. The quantity In ¢u. yds. of nason-
v required for a&butrents was taken from Baker's, table
19, and the quantity of masonry in the pier wos taken
from teble 41 cf Zaker's Masonry Construciion®., The
total emount of masonry thus ccemputed amounts to 4£06.8
cu. vds. Assuning the masonry to be of conorete construc-
tion at a cost of 835,00 per cu. yd., this anounted to
£2334.0, Thus the total cost of the bridge 1s estinmated
at $17742.00,

The surplies for the culverts were estinated as
followss
275 ft. 24" tile O 86, per oot =w--memaee—ee $236,25
130 ft. 30" tile O $1.05 per £0ot =m-====- -~ 205.40

60 £t. 36" iron pipe (12.5 tons) O $16.50 per
£onZ206 .25

Total Tor culverts $647.8B8,

10. ROAD CROSSINGS. The plank reguired for 20 private end
public highwiey cerousings was cotinated at 22,000 feat
(board measure). At an average cost of 525.00 per thou=-

sand fset this bill will amount te $64C.00,
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CATTLE CUARTS. Twelve wooden cattlc gsuards cach 12°
lonr %o be placed at each hifway crocssing (estimated

at £30,00 2ach for couble t-mck) ancunts to £362.00,
FEICING, The fencing was estirinted at 60 a rod in
place, thue makins a ccst of [1720,52 to fence the whole

line.

TTLECRAPH LINS. The poles were estimated at 22,50
each and to be blaoed 36 to thc mile, A two wire line
was allowed for. The welpht and cost of wire and in-
sulato;s wero taken Irom l'aver's "American Telesraphy%.
Corper wire No, 12 B, W. G. weighing 170#.per ni. (eingle

ire) was taken.

The allowance for poles and wlring per i, is es

followet~~

26 poles 2 £2,50 aceecocenamcaccenanncneeees 330,00
340# of coprer wire @ 144 per lb.=- - 47,60

72 insulators O 4¢ eagh ~eecccaccacccaccccns 2.88

Erection of 36 poles at 4¢feach reemcncnacees 14,40
Wire Stringing - - - 10,00

Total cost per mi, $184.88
At this rate the 4,48 niles amounts to $738.66.

RIGIT OF VAY., The correct estimate of the right ol way
was n Aifficult problem owing to the uncertainty of the

anount of damage to the property through which the pro-



10.

peeed line was run, The property ownere wers not inter-
Lth resord Lo thile matter, Dut wo estinmated the
averase valuo of the rishit of way at $100.CO per acre.
Tor tha totnl lensth of line (4.48 mi. with 100 rt,
rickt of wey or 6.8 acrsc) at (100,00 per acre this

werld amount te 55230,00,

16. DTRCT,  83000.00 wos allowed for o depot to be located
ot the Michigan Agricuvltural College and L2000,00 for

- = A . ey Y R IR O RN a4 . L RPN
tvo zide trocis and cwitcelies ot Lhic dopot.
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ESTINATS OF COST OF D R CCUSTRUCTION;

TUESIS, Ra Re SURVEY.
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17742 .00
47,85
360,00
640.00

12240,00
11361.60
31539 ,20
1440.00
1025.60
2016 .00
2000 .00

1720.82
403.20

335.46
5280.00

—-5000,00
8104808.61

880,43
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Total cost £110,042.04.
Cent per ni. 824,564 ,C0
1Y (o] M

The prorcoed rclogation was found 408 feet chorter
than the presont location of the Grand Trunk between the
sane tomminals, The total curvature in thc relogcation
13 84° 19' whereas in the present lccation, the total
curvaturo between terminals is 24° 52'., Thore were three
curves on each line bhotveecn tc minnlao, this sxtra cur-
vature being due to thie fact tiat the relocation hind to
be atartcd and Tinishod on tangentz of tho cld line.
Since no record covld be ohtaincd regarding the cut, £ill,
and grades of trhe Crand Trmmk betweon the terminals of
the reloeation, it was impossiblo to nale an mccurate
conparison of thoace iterns of the two llnes, 3y naking
coreful observation of the out and f1ill on the old line,
ve decided that the earthworlk on tlic prorocused routs would
not be greater, and probably not nearly so great, as
that on the old line. %he maximm grade on the proposed
route is ,256% which does not exceed any grade on the
old line.,

in considoration of all of these liems of conpari-
son, and alzo the hish cogt of the risht of way for the
new route, 1t was considored inndvicable to make the

change fron the old route to the new, If, hcwever, thils
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-e.s

lecation hnd been conclidcred at thic time of Hullding of
tho CGrand Trunk, 1t would wmideubisAly hnve Loen found

ecqually as good and 2t no greater cest, benldzs tecuring

tho cavantazos of a depot nnd the railrcnd traffic at

L ER NS

e cecllose.
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