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STUDIES ON THE WAVEFORM CHARACTERISTICS OF BASE MOTIONS
THAT CAUSE LARGE SHEAR STRAINS IN SUBSURFACE GROUND

Yukio SHIBA, Katsuyuki SAKASHITA and Akihito HATA

It is very severe circumstance for underground public works structures that the surrounding soil is
greatly distorted during an earthquake. This paper adds new knowledge to the previous paper which stud-
ied that what kind of base input-earthquake-motion waveform cause large shear strains in the subsurface

ground.

In this paper, a single-cycle-rectangular-shape wave is taken up as base input acceleration motion
which forms a single-triangular-shape wave in the velocity of the base movement, and the shear strain in-
duced in the subsurface is analytically studied. Then the mechanism of the subsurface strain generation by
this excitation condition is elucidated, and it is pointed out that the amplitude and the rise time of the base
motion velocity govern the magnitude of the shear strains. It is strongly presumed that the microscopic
mechanism of shear strain generation that has been studied about the elementary wave is revealed in re-
sponse of the subsurface to a real base excitation with a random waveform.
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