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Studies on the Ground Vibration Characteristics at Noshiro City, Akita Prefecture (3)—Earth-

quake Response Analysis and Liquefaction of Soil Layers—By Research Group for Short- and Long-
period Microtremors (Mamoru ABE, Naota KoBavasHI, Tokumi SA1To, Naoyoshi NAKAJIMA, Misao
NArAMURA, Mitsuo NoGosHI and Teruki Maicuma)

During the Nihonkai-chubu Earthquake of 1983, liquefaction occurred extensively at Noshiro city,
Akita prefecture, and at many areas back-filled sands oozed or ejected with water over the ground surface.

To estimate the depth where liquefaction phenomenon occurred, an analysis of earthquake response was
carried out. In this approach, the specific input motion of the earthquake was the time history of acceleration
recorded at Akita harbor and Hirosaki university yard. Soil layers for response analyses were evaluated on
the basis of a detailed soil investigation performed after the earthquake. The equation of motion was solved
by the use of the lumped mass method in which the time-dependent stiffness-degrading effect caused by the
successive rise in pore-water pressures during seismic loading was taken into account. Such analytical pro-
cedures were applied to the sites of Shonan, Ohsuga, where the ground failure induced by liquefaction had oc-

curred extensively, and also to site of Asanai where no liquefaction phenomenon was ovserved.
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Fig. 1 Stress-strain model based on the modified Hardin-Drnevich model.
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