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Analytical Study on the Change of Groundwater Environment

by Activity of Fault
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Mamora Itoh **
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Abstract

This report presents the result of two-dimensional stress and seepage flow coupling analysis of
groundwater environment around Nojima fault after Hyogoken-Nanbu earthquake (January 17,
1995). : _

At Hyogoken-Nanbu earthquake, much groundwater flowed out at surface and the
groundwater level has rised in many places of north part of Awaji island, and the groundwater
level have decreased in mountainous areas. Afterwards, the flow of groundwater have decreased
gradually or ceased. These phenomena are considered to result from the increase of excess pore
water  pressure by volume change of the rock mass by activity of fault. ‘

Based on this consideration, it is considered that these phenomena are analysed by two-
dimensional stress and seepage flow coupling analysis method.

The phenomena of increase of excess pore water pressure by volume change of the rocks after
earthquake, and their decrease afterwards are simulated by numerical analysis. '

The flow peaks of groundwater at the surface of the Nojima fault are recognized within 13
days after earthquake. The flows in case of no rain fall is 0.014 - 0.037 m*day, while the flows in
case of rain fall is 0.027 - 1.180 m*/day.

The much influence of rain fall on groundwater environment are recognized. The flow peak of
groundwater is recognized soon after earthquake with rain fall, meanwhile the peak in the case of
no rain falt is about 8.5 days after earthquake.

On the other hand, the width of fault does not have much influence on the environment of
groundwater. '

The distribution of total hydraulic head shows uncertainty along the fault in the case of low
permeablity (1.0X 10 cm/sec) of clay zone of fault. The differences of total hydraulic head
between east and west sides are about 40-70m.

Work performed by Sato Kogyo Co.,Ltd. under contract with Power Reactor and Nuclear Fuel
Development Corporation
PNC:Tono Geoscience Center,
Neotectonics Research Section
(Kohson Ishimaru)
*  Sato Kogyo Co., Ltd., Sato Research Institute
**  Sato Kogyo Co., Ltd., Engineering Research Institute
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