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Safety Assessment of Embankment by Analysis of Electrical Properties
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The variation of the electrical property of embankment material was analyzed from laboratory experiments and
the result of field survey, in order to enhance the interpretation of electrical resistivity survey frequently used for
safety assessment of embankment. At first, the kaolinite, showing similar physical property with core material of
embankment, was used to examine the variation of the resistivity value according to degree of consolidation. The
test showed that a drop of shear strength induces increase of resistivity value regardless of degree of water content.
This result means that porous zones of weak core material in embankment may be appeared as highly resistive part
in the electrical resistivity survey. This observation implies that it may fail to detect weak core material by electrical
method, if we only try to find zones showing low resistivity value. And, we performed Standard Penetration Test
(SPT) to analyze the correlation between electrical property and ground stiffness. Finally, a mechanism to describe
the variation of electrical resistivity due to grouting effect was proposed and real field data were analyzed.
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Fig. 1. The consolidation curve for the kaolinite material used
for this study.
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Fig. 2. The uniaxial compression strength curve for the used
material.
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Fig. 4. Variation of resistivity value according to the condition of density and water contents. UCS means the uniaxial compressive
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Fig. 5. The cross section of target dam.
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Fig. 6. The plane view of target dam and locations of borehole sites.
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Fig. 7. The front view of basement of target dam and stratification of each borehole.
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Fig. 10. A mechanism of describing variation of resistivity value due to damage of core material.
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Although the material is
composed of highly
resistive grouting cement
and sand, the connectivity
of the material is enhanced.
Therefore. the resistivity

\| decreases mose or less than
§41 the case of void space.
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resistivity value decreases.
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is located lower than the reservoir level

Damage core zone is located lower
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Fig. 11. A mechanism of describing variation of resistivity value after recovery of damage section by grouting.

Fig. 12. Electrical DC resistivity survey profile.
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Fig. 16. Comparison of resistivity value (a) before and (b) after the reinforcement on the crest of the embankment. The

reinforcement lowered the resistivity value.
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Fig. 17. Comparison of resistivity value before and after the reinforcement on the upslope of the embankment (a) before,

and (b) after the grouting reinforcement.
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