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Physical simulation research on response to geoelectricity of the
aquifer in seepage mutation process

LIU Sheng-dong' > YANG Cai’ (ZHAO Li-gui’

( 1. State Key Laboratory of Geomechanics and Deep Underground Engineering China University of Mining and Technology Xuzhou 221008 China;?2. School
of Resources and Earth Sciences China University of Mining and Technology. Xuzhou 221116 China)

Abstract: According to the principle of geoelectric field. the seepage-electric model of water-bearing sand layer was es—
tablished. With the network parallel electrical technique electrical parameters were real-time monitored in the process
of water injection and water discharge of the model. The results show that during water injection the spontaneous po—
tential appeares upward and reaches maximum after a lower turning point at first. Meanwhile the exciting voltage and
exciting current are gradually on the rise:' When water discharge mutation if N pole is placed in the free-space the
spontaneous potential declines while N pole is placed in the water source the spontaneous potential rises; if B and N
poles are in the same space the exciting voltage declines while they are in different spaces the exciting voltage in—
creases; the exciting current can’ t be affected by the space of B and N poles remaining unchanged. After water dis—
charge spontaneous potential and exciting voltage presents downtrend. Meanwhile the exciting current descends obvi—
ously and it is sensitive to the unsaturation water. Apparent resistivity value is inversely proportional to the moisture
content of sand layer and it can characterize the process of water injection and water discharge of aquifer.

Key words: aquifer seepage; mutation; geoelectric field response; physical simulation experiment; network parallel
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Fig. 4 Variation curves of exciting voltage with-time at different B N pole positions
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Fig. 5 Variation curves of exciting current with time ( 7.8) .
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Fig. 8 The pictures of apparent resistivity with time

in floor water invasion simulation
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