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EXPERIMENTAL STUDY ON THE HORIZONTAL RESTORING
FORCE ACTING ON SUBSTRUCTURES

By Hisao GOTO, Susumu YOSHIHARA,
Masaru KITAURA and Akihiro OTA

Synopsis

In this study, the horizontal restoring force acting on substructures surrounded by surface
layers was investigated by laboratory experiments. The surface layers used in the experiments
were a dense dry sand layer and a clay layer. These experimental studies have clarified some
restoring force characteristics particular to dry sand layers and clay layers.

In order to apply these experimental results to earthquake-resistant design, the restoring force
characteristics have been represented by an empirical formula, and discussions have been made on
the appropriateness of this idealization by means of the frequency response curve for these vibra-
tional systems.
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Fig. 1 An outlines of experiments.
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HAPEERFERE 14 5A (B 46. 9)

(a) Casel Sand 1Hz  (b) Casel Clay 1Hz

(c) Casel Sand 1Hz

(e) Casel Sand 5Hz  (f) CaseI Clay 5Hz

(g) Casel Sand 5Hz (h) Casel Clay 5Hz

Fig. 10-1 Hysteresis curves of restoring force and earthpressure.
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(m) Case IV Sand 8Hz
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Fig. 10-2 Hysteresis curves of restoring force and earthpressure.
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Fig. 11 Hysteresis dampings.
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Fig. 13 Modelized hysteresis curve.
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