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MODEL VIBRATION TEST FOR THE SEISMIC EARTH PRESSURE
ACTING ON THE RIGID CAISSON FOUNDATION

B RS e B

By Motoki KAZAMA and Takamasa INATOMI

The dynamic earth pressure acting on the rigid caisson foundation was studied by the
model vibration tests. The model caisson used in the experiment enabled to measure the
dynamic earth pressure. In order to account for the characteristics of the dynamic earth
pressure influenced by the backfill ground vibration, frequency of an input sinusoidal
wave was chosen very wide. The fundamental information of the dynamic earth pressure
with frequency, the effect of the caisson mass on the dynamic earth pressure, its phase
difference from the inertia force of the caisson and its distribution, were given in this

experiment. And authors also regarded the dynamic earth pressure as a variation from
the static one during vibration and compared experimental results with the Mononobe-

Okabe formula.

Keywords . dynamic earth pressure, model vibration test, rigid caisson foundation, seis-

mic stabilily
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Fig.3 The plane view and cross section of the model.

Tabie 1 Physical Properties of the Model Ground.
CASE  No. Unit Weight : relative Density ; S-Vave Velocity
t/m3(9.8kN/a) | %) ! (w/s)
1 ; Back side 1.561 53 113
2 i Back side 1.5686 52 - 102
Front side| 1. 65889 62 , ——
8 Mackside | 1. 597 64 ! 161
Front side| 1. 561 53 : —
% Tavsiee | 1. 5867 ! 55 ! 158
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Table 2 Static Earth Pressure before Vibration.

Coefficient of Height of the ; Horizontal
CASE  No. the static earth| action point : earth pressure
pressure kgf(9.8%)
1 ] Back side 0.359 0.4785H ! 76
2 ! Back side 0.270 0.443H | 58
Front side] ©0.544 |0.321H @ 120
3 Back side 0.531 0.336H | 117
1 Front side 0.518 !0.355H ° 114
Back side 0.518 !0.344H ! 112
H :Caisson height
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Fig.5 Separation of the motion into translation and rotation.
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Fig.6 Characteristics of the caisson response (50 Gal).
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Fig.7 Dynamic earth pressure with frequency.
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Fig. 12 Relationship between the dynamic earth pressure

distribution and relative displacement of the caisson

and back ground (CASE-1, 50 Gal, at the time when the maximum bottom friction take place).
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Fig.14 Variation of the resultant force of seismic earth
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Fig.15 Variation of the resultant force of seismic earth

pressure with the ground response at —40 cm.
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