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The Safety Assessment of Embankment by Three Dimensional
Electrical DC Modeling

Seokhoon Oh*
Department of Geosystem Engineering, Kangwon National University, Gangwon 200-701, Korea

Abstract: Recently, the electrical DC survey has frequently been performed to assess the safety of embankment. This
study showed that the damaged section of embankment could be appropriately detected by the survey only when the three
dimensional effect was correctly considered. The shape of the three dimensional embankment was numerically
implemented, and a proper modeling was performed to confirm the effect by analyzing the apparent and inverted true
resistivity. Then, the field work was carried out. The three dimensional interpretation distinguished the erroneous weak
zones from the geometrical artifact, and the embankment was ensured as safe both by the additional survey performed in
rainy season and the partial excavation for direct observation.
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Fig. 1. Meandering structure of the target embankment.
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Fig. 2. The schematic of the target dam structure. The axis of the embankment is bent with a right angle at STA 6+0. The
coordinate which starts at the first position of the electrode is arbitrarily given for numerical description. The survey line is
located at the center of the dam crest.
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Fig. 3. Numerically calculated resistivity DC survey result based on the model of Fig. 2 without discrimination of the electrical
property between the core and fill material.
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Fig. 4. Numerically calculated resistivity DC survey result based on the model of Fig. 2 considering the electrical property of
the core material.
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Fig. 5. The result of resistivity DC survey performed on the crest of the target embankment. The suspicious region is marked

by circle around the electrode 18~23.

Az aPSEd el A Wa 5 9% 27

o] $53 AN, IEeEY FL} Eopas
EEE woA td wjdel aEETE 39

o vlal WAge] wolXE H3}

7h 2FEGOH, FolF Alzke] AVRA A3 8]
AYghe A5de] dREA FAB 017 A
; ; drUzos musg,

ol%e] o % Ul o8l Fig. 594 =89 v

SFHT 1~10)e 22" g3 fAE A

S Holg Ftolt). 938 E wFAUSd] ostw

FYREFHE 19209 7 ¥AFrE 289

B7F Z U] ks Tﬂ#ﬂ e poom w

otk &4 17, 189049 AuAT diE 3310 A
of o =t gz W},

FuReR a5ed &) U4 Aoz 2ol
0, Fig 59 A Anes Izza B A%
O]-— 25 18~23(STA. 9+0~STA.10+0) ¥-52-o] 37H]

Agdiel et HEs AEsk -ﬂogq— SERCE
710l o] ke i 2xF A8 A3 BAl} 23

At

2R} M7[H|XME EAL Zzle| Him

S HoM AAFS =4 20~22 77 KA HE
g S A WA 2APL o]FAXA] Yol st
89 ol 2%} A7MIAY AP oFFTh 23}
ZAE B8 F8A g vl o 2 &,
-IHge] 717 B 9P AR FEE
24 20~22 Pl HUE Wt dAElET?
-ZA7199 59 2AMEFeE 977 o]Foizl 23
FAVAG Aol FEE wigh wslyt LAISII T
-8 7 7S HlaE B & 2022 77 oF
A3 i3] A8 E = deTh?

Fig. 79(by= 2aF A7MIAS 24 58 I
Zio|tt, 714 21 9L 13 AL BAle] &3
1883} 7T}, Fig. 79(aye BIRE 98 23 24kt
e FAE 13 2AF @HelA F53 Aotk

WHos T uA AE0) uAY ¥eIE vl
A s o, 13 24 25ke)

7oA el SRR e A5 21
A} e MGE 7 gle), 818 AN
+ gt e W?{} gl s ATEOR 23}
2} A3t wAge] 2o AAY Uiz gon}



452 o M &

Although the material is
composed of highly
resistive grouting cement
and sand. the connectivity
of the material is enhanced.
Therefore. the resistivity
decreases more or less than
the case of void space.

If the material is saturated
at Jower level than the
reservolr level, the
resistivity value decreases.

Damage core zone, filled with grouting material,
is located lower than the reservoir level

Damage core zone is located lower
than the reservoir level

Fig. 6. A mechanism of describing variation of resistivity value after recovery of damage section by grouting,
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Fig. 7. The comparison of resistivity inversion result for suspected zone of the embankment obtained at (a) mild season of May
(1st survey) and (b) rainy season of August (2nd survey). Two sections have the same scale of resistivity value.
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