(11) 1

WmER K+ oEE+Fic o T

KR & A* - A ™. W g A

On the Amplitude of Earth Pressure of Cohesive Soil

Sukeo O-HARA, Tetsuro YAMAMOTO and Yiji NISHIDA

Abstract

After Mononobe and Okabe proposed a formula to compute a seismic earth pressure, some studies on
a seismic earth pressure of sandy soil have been made. On the contrary, the study on a seismic earth
pressure of cohesive soil is few. But in view of following fact, it is necessary to clarify the seismic
earth pressure of cohesive soil. That is, there is no established method for the calculation of a seismic
earth pressure of cohesive soil during an earthquake.

As a basic investigation on a seismic earth pressure of cohesive soil, the authors conducted the vibra-
ting experiments using a shaking table. They are performed on a nearly saturated Ube clay which was

consolidated in a shaking box with fixed wall or movable wall.

Main conclusions are as follows:

(1D The distribution of amplitude of earth pressure is depended on the distribution of water content

in a soil layer.

(2) At the rotational angle of wall 6(=y/h)=5.0X107° rad, the amplitude of earth pressure is in-
verse triangle pattern which upper earth pressure is larger than lower earth pressure, but, at #=1,0X 103
rad it changes to triangle pattern which middle one is largest. where, y and h are the displacement and

height of wall, respectively.

(3) The effect of a surcharge on the resultant force of amplitude of earth pressure acting on fixed
wall becomes notably large when //H, is about 0,7. where, [ : distance from the wall to the center of
the position of surcharge on soil layer, Hy: thickness of soil layer.
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Fig. 1 Shaking box with two movable walls.
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Table 1 Physical properties of Ube clay

Specific gravity G, 2.67
Liquid limit wy 57.6%
Plastic limit wp 23.5%
Plasticity index I, 34.1%
gli?nil:t?irn:: which 50% of Dsy 0. 01mm
Maximum grain size Dmax 2. 0mm
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Fig. 2 Grain size distribution curve of Ube clay.
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Fig. 4 Relationship between the amplitude of earth pressure and water content

and strength parameters.

Vol. 29 No.1 (1978)



HoRRRy, FatELOIREI LT OV T

+EATHS.

EE 4 F 2R RS L EER ol /RO ET
B DA, AT, BEEERC ORE L ESRIED
Koy Th - TELTIELETS.

Fig. 4 3B ERHHO MR LIES M & ERE®
DML BOE KIS iR X OBREEE B i DRtk %
F. BB E ST 5 BlOKBREROFHMERRL
T\b. ¥to, Fig 5 T8kt LB IFRIG O [EH R
LHEe 2 I oGRERT. Kb, Vo IME#ER O
LB OBREY, AV 3EKEEYFDHT. RENIEY
DEFTH U T LB ORBREL T 2 ik
BT, SOREEXBLICRLRT. ok,
FEEEORME+ ORIFIEXIT %L L TH 7.

Time in days Yt

0 1 5 10 15 20 25 30

:\;Omh‘&h\lél LI flllllllcl)lrl\lz)l"'llllllll
g2r \\@\Abx Am‘ma
= m%% ﬁ{ A No2
34 ™ ‘% 4 O No3
c EE% é\Q\ N o
o6 RS oy .V Nok
gs l:LEIW\V 3 %

o8t Eb\q;vv\v . g“%\ 4 @ No5
510— o N\ 930ia A Nob
£
312F

o
VAR

16}

18

Fig. 5 Volumetic strain during a consolidation for
each cohesive soil layer in shaking box.
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Fig. 15 An example of record of the vibrating test
(movable wall).
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plitude of earth pressure due to a displacement
of wall.
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