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EXPERIMENTAL STUDY ON THE RANDOM RESPONSE
OF THE STRUCTURAL FOUNDATION-SURFACE
LAYER SYSTEM

By Hisao Goro, Masaru K1TAURA, Takashi KITAGAWA,
Syoicki Ota and Masato TANIMURA

Synopsis

This study deals with experiments on the response of a rigid structural foundation surrounded
by surface layers subjected to earthquakes. Vibrating model with a hinge at bottom can ratato
only about the hinge. Model without a binding force by a hinge can rotato and translate. It is
shown that the behavior of the latter in vibration is more affected by that of the surface layer than
the former is, within the limits of this experiment. The dynamic characteristics of the pore water
pressure and the vibrational earthpressure acting on the model become clear.
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Fig. 1 General View of Experiments.
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Table 1 Dimension of Model

. Model |

Dimension i Square
Area of Section (mm X mm) 250 % 225
Height (mm) 600
Weight on the Model (kg) 65.4
Total Weight (kg) 122.6
Height of Center of Gravity

(mm) 505
Moment of Inertia about a 288

Hinge (kg cm-sec?)

Moment of Inertia about Center 69
of Gravity (kg-cm-sec?)
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Table 2 State of Sand Layers

Character Sond [ o [ wer
Bulk Density (g/cm?) 1.52 1.89
Water Content (%) 0.35 25.78
Degree of Saturation (%) 1.29 | 93.07
Porosity 0.70 0.71
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Fig. 2 Relation between Restoring Moment and Rocking Angle of Model ¢, Loaded Statically.
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Fig. 3 Relation between Response Accelation 4,1 and Excitation Frequency f, S1.
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Fig. 4 Configurations of a Steady-state Vibration, S1.
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Fig. 5 Vertical Distributions of Earthpressure, S1.
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Fig. 6 Horizontal Distributions of Earthpressure.
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Fig. 7 Relation between Earthpressure and Rocking Angle of Model ¢m, S2.
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Fig. 9 Relation between Moment due to Earthpressure /g and Rocking Angle of Model ¢m, S2.
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Fig. 13 Horizontal Distributions of Pore Water Pressure.
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