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Application of SP Survey and Numerical Modeling to
the Leakage Problem of Irrigation Facilities

Sung-Ho Song", Byung-Doo Kwon?, Jun-Mo Yang® and Seung-Hwan Chung®
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Abstract : We have carried out integrated research including field survey and numerical modeling to appraise the
applicability of SP method to the leakage problems of irrigation facilities. The leakage pattern of the dike studied here
can be classified into the three categories: leakage through the abutment, leakage by piping through dike, and leakage
due to the composite effects of landslide and distortion of the dike structure. For the numerical modeling to interpret
quantitatively SP survey results acquired at dike, we have modified the computer code proposed by Sill (1983) to apply
to the leakage problems. The numerical studies match the characteristic patterns of SP anomalies according to the leakage
types and appear to be very useful to interpret the leakage zone and path. The SP monitoring results were also well
coincided with tidal variations observed at every embankment so we found the SP method is quite effective not only
to detect the leakage zone but also to determine the leakage trend. The numerical modeling results also reproduced the
SP anomalies due to seawater leakage in the embankment.

Keywords : SP method, leakage problems, numerical modeling, irrigation facilities
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Fig. 1. Modeling result applied to the pattern of leakage through the
abutment. (a) Input data used in modeling for quantitative
interpretation. (b) Input model parameter used in 2-D SP forward
modeling. (¢) Comparing result between observed data and
calculated data by 2-D SP forward modeling.
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Fig. 2. Result of total field SP using "fixed-base” configuration.
Shaded areas indicate negative anomaly points corresponding to the
leakage path.
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Fig. 3. Modeling result applied to the pattern of leakage by piping
through dike. (a) Input data used in modeling for quantitative
interpretation. (b) Input model parameter used in 2-D SP forward
modeling. (c) Comparing result between observed data and
calculated data by 2-D SP forward modeling.
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Fig. 4. Interpolated map of self-potential obtained by systematic
array of non-polarizable electrodes at crest and slope at Kagog
reservoir dike. Strong negative anomaly of SP is seen near surface
at the crest and widespread to toe of downstream.
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Fig. 5. Modeling result applied to the pattern of leakage due to the
composite effects of landslide and distortion of the dike. (a) Input
data used in modeling for quantitative interpretation. (b) Input model
parameter used in 2-D SP forward modeling. (c) Comparing result
between observed data and calculated data by 2-D SP forward
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Fig. 6. Modeling result applied to the pattern of seawater leakage
at Youngsan estuary dam. (a) Input data used in modeling for
quantitative interpretation. (b) Input model parameter used in 2-D
SP forward modeling. (¢) Comparing result between observed data
and calculated data by 2-D SP forward modeling.
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Fig. 7. Modeling result applied to the pattern of seawater leakage
at Eoeun embankment. (a) Input data used in modeling for
quantitative interpretation. (b) Input model parameter used in 2-D
SP forward modeling. (c) Comparing result between observed data
and calculated data by 2-D SP forward modeling.
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