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A

Intredustioa.

The preseat need for intemse study of sudgrade coanditiea is
evideat ia the mmber of sudgrade failures which have resulted ia the
failure of the hard surface adeve it. In the future there will be ever
50 many mere miles of comcrete reads dilt than in the past. Larger
units of traffiec must de considered, thus greater chance fer failure.
Previcus read slads were net designed for uniferm streagth, dut rather
of mniform thickness. In plasces it was teo thick and in some places
tos thin. it '

High speed traffic which results in high impect stresses amd
high stresses resulting frem the added tendscy te increase truck losds
threugheut the ceuntry result in the d4struction ef many types ef read
surfaces. Whether or not these conditions are the result of inadequate
laws they must be met iz the future. Some speed and lead regulatioa
should de made dut still there is the question of economic design, de-
ou; for uniferm streagth and net for uniform thickmess.

Preseat specifications osll for uniform thickmess over all
classes of soil. We will attempt te show how experiment will indicate
sa econcmie meed for uniform strength specifications carrying specific
locads ever whele lemgth and width of pavement regardless of type of
soil er sud seil conditions.

The pavements ea olay, leam, or peat soils must have am added
thickness shile & much lesser thiockmess will suffice on the mere stadle
soils such as sand or gravel. A great waste may bde saved by the proper
design of consrete reads. .



Indication of failures may lead one te note that there is
semsthing wrong with the present road design. Failures on soils of
high bearing pewer total 174, while under same conditions failures en
low bearing soils are as high as 70%. On gravel and sand soils fail-
ures are as hvulto’éudmmnymso faulty oemstructiea.*
These figures would further indicate that uniform streagth desiga
sheuld replace the odselete uniform sectiea design.

The mest impertsnt need 1s the determining ef the beering
power of the different soils and the determining of the maximum wheel
loads. The latter, set by the state law, leaves the determiming of
the dearing pewer of the different classes of seils undome.

The greater part of the time allowed to this thesis was
spent in the design of aa instrument tut‘mld acourately measure
seil pressures. Ia the ceastructioa of this apparatus we attempted
te find & means of measuring the pressure directly uader the pa¥emsat
in peuads per square inch. This apparatus was comstructed frem a
casting machined inte the desired shape with an eclestris cemnection
and disphragm so cennected that whem the diaphragm was sudjected to
pTessure it deflected and completed the elestrie ciremit and 1it the
light. Air was thea pumped in adeve the diaphragm until the cemmestioa
was droken indicated dy the light geing out. At this point the soil
pressure and the air pressure was assumed to de in equilidrimm so that
the air pressure ia pounds per square inch weuld equal the seil press-



ure ia pounds per square inch under any load.

Acocompaning ' &rec’: sketohes ef apparatus, test slab, load,
snd data which wes edtained by experiment om a slad 3° by 12° by 7™,
The acouracy and plansadility of the imstrumeat was assertained in
the msasuremsnt of the soil pressure through the dats obtaimed.

® Prom a paper presented defore the American Road Builders Assccia-~
tioa, Chicage, Illimeis., by H. G. Shirley.
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DATA ON LOADS
Veights ef Truck Used.

fetal Traok Veight 22,6004
Two Rear wheels 18,6008
Left Rear Whesl 9,450#
1OAD TOPAL USED 9,4504

® & & 5 3 » & 5 S % % ¢ 5 3 28

Caloulation of lead t0%al from pressure

distridutien ~ using arsas sffested as
Temning asress slad.

72 83q. in. x 12,6 = 900

F2EEEEEE

® * x1l.5 = 1888

" " x11.2 = 1815 | Check in caleulation
» = x10.8 = 1588 9450

2439
" ®" x 7.5%=1080 « 11 errer
® ® x 7.0= 1008 Very close check. May
" " x B85 792 or may not de representa~
" " x 4.3 = 319 tive.

" " x 1.8 =_21¢
M39



A complete soil pressure
apparatus is represented by
this photograph, including
pressure gage, dry cells,
pomp, smell light, pipe con-

and soil pr

measuring instrument., -

As shown in this photo
which adequately shows spark
plug, diaphragm fastemed onto
casting by means of ring and
stove bolts, and the pressure
line leading away from instru-

ment to gage and pump.






This is a photo taken on Michigan Avenue between East
Lansing end and repr

pr ly the most satis-

'y way of obtaining a firm £ don for roasd bed, by

means of excavation of the muck and pete material and the
replacing unsound materials with that of send which is one
of the best of bearing soils. This is one of the first ex~-
periments of this kind carried on by the state. It may or
may not prove successful because in order to count on sand
as having high bearing power it mist be confined. The sand
' may slump under traffic due to the bulging at the edges.






Comslusioa

Ia this thesis we have attempted to design a soil press-
ure measuring apparatus and indicate the uses and necessity of such
an spparatus. This thesis ean mean only a starter in soil pressure
analysis.

Analysis may proceed along limes of,~
. 1. Tield amalysis of s0il pressure and division of seils as mear
as possidle and as to their load dearing oapssity.

2. Accempaning thess tests should de seundings aad draimsge
recommendations.

3¢ A study of the treatment of subsoil for the preventioa of ad-
serption.

4 The effect thawing and freesing has upen the sud soil, in the
chaage of velums of the seil which results in the heaviag and the
breaking dowa of pavements.

8. The further classifieation of soil under diffarent cemditions,
mainly the moisture sontent of each.

6o The design of surface to make streagth of whole road ded of
uniforms degree.

7. Finally the reduetion of soil characteristiecs te the extemt
that all s0ils ean be compared to a set standard and these system-
atis eperations aid ia the design in uniform stremgth surface ever
entire lemgth.
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