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Case History for Safe Diagnosis of Embankment Dike using
Composite Analysis of Various Geophysical surveys

Sung-Ho Songl), Baekuk Seongz), Young-Gyu Kim?, Mi-Kyung Kangz),
Gyu-Sang Lee?, Yang-Bin Kim”

DRural Research Institute, KRC
YRural Research Institute, KRC

Abstract: To establish the reinforce region and technique through the embankment dike
after identifying the region of seawater inflow, we carried out small-loop electromagnetic
(EM) survey, electrical resistivity survey and refraction seismic method. We also
analyzed the distribution of electrical conductivity in reservoir with depth every two
month and monitored water level variations with tidal variation in four observation wells
located at seaside and reservoir side in order to analyze the relationship with survey
results. From both the cross-correlation between tidal and water level variation at four
wells and the distribution of electrical conductivity in reservoir with depth, the major
portion of seawater inflow are identified through the embankment dike. From
electromagnetic and electrical resistivity survey results, it was found that the seawater
inflow were happened through several small regions at seaside and became wider near
reservoir side. The 2-D inversion sections of refraction seismic method showed that the
pebble-bearing sand layer is spread over the whole region with two to four width. From
the this study, small-loop EM, electrical resistivity and refraction seismic surveys
accompany with the distribution of electrical conductivity in reservoir with depth and
the monitoring results for water level variations are revealed to be effective to identify
seawater inflow pathway through embankment dike and to establish the reinforce region
and technique through the embankment dike.

Keywords: embankment dike, small-loop electomagnetic survey, electrical resistivity

survey, refraction seismic method, seawater inflow
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Fig. 1. Electrical conductivity distribution with depth at surface(left)
-Ilm depth(middle) and -2m depth(right) in Mar. 2007.
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Fig. 2. Cross-correlations of water level at 4 wells due to the

tidal variation.
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Fig. 3. Inversion results of EM survey along seaside(upper) and reservoir side(lower).
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Fig. 4. Inversion results of electrical resistivity survey along seaside.
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Fig. 5. Results of velocity tomograms with pebble-bearing sand layer(left) and without
pebble-bearing sand layer(right).
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