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A Study on the Applicability of Levee Leakage Monitoring
System Using Movable TDR Sensor

1 3 =1 2 3
2%, A3, 2, A

Jinwoo Cho', Bong-hyuck Choi', Won-beom Cho’, Jin-man Kim’*

'Member, Senior Researcher, Dept. of Geotechnical Engrg., KICT, 283 Goyangdae-Ro Ilsanseo-Gu, Goyang-Si, Gyeonggi-Do, 411-712,

Republic of Korea
’Member, Post doc., Dept. of Geotechnical Engrg., KICT, 283 Goyangdae-Ro Illsanseo-Gu, Goyang-Si, Gyeonggi-Do, 411-712, Republic

of Korea
’Member, Senior Research fellow, Dept. of Geotechnical Engrg., KICT, 283 Goyangdae-Ro Illsanseo-Gu, Goyang-Si, Gyeonggi-Do, 411-712,

Republic of Korea

ABSTRACT

Several types of methods such as resistivity survey, ground penetration radar, etc are used for detection of levee leakage
and according to the river design guidelines detection of levee leakage is performed by measuring the hydraulic conductivity
of levee soil. But, the former can not verify the leakage point and degree of saturation, the latter is an after treatment
method. Movable sensor, which is a high—tech TDR system developed since 2000, can obtain directly the dielectric constant
profile covering the whole depth of levee. In this study, laboratory and field model experiments were carried out using movable
TDR sensor in order to evaluate the applicability as detection system of levee leakage, As the result, movable TDR system
has proven to be 3 times more sensitive to water contents than dry unit weight, and the results conclude that the dielectric
constant, water contents and density of the ground proved to have a correlation among them, and the dielectric constant

is expected to be a basic data on detection of levee leakage.
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Fig. 1. A schematic diagrams of levee leakage detection system using TDR sensor

Table 1. Index properties of test materials

Index properties Sand Granite weathered soil
Specific gravity 2.63 2.67
Plastic Index N.P N.P

Ce / Cy 08 /77 0.1/10.8

Passing % off No,200 48 26.0
US.CS SP SM
Optimum water content (%) 8.0 15.6
Maximum dry density (t/m°) 1.66 175
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(a) Movable sensor (b) Auger Kits

(d) PDA

(c) Bluetooth module

Fig. 3. Scene photos of movable TDR system
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Table 2. Test conditions

Assessment items Variables

Test conditions

Acryl column diameter

10, 15, 20, 25, 30cm

Influence of Acryl Soil type Sand, Granite weathered soil
column diameter Water content 12%, 25%
Dry density 1.35g/cm3
Acryl column diameter 20cm

Influence of water Soil type Sand, Granite weathered soil
content & density Water content 3,6,9, 12, 15, 18, 21, 24%
Dry density 1.25, 1.30, 1.35, 1.40, 1.45g/cm3

(a) Sample preparation (b) Movable sensor

Fig. 4. Scene photos of the TDR test
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(a) Laying soil (b) Compaction (c) Field density test (d) Completed levee

Fig. 8. The scene of full-scale levee construction

(a) Boring (b) Filling with silica (c) Completed casing (d) Cross—sectional diagram

Fig. 9. The scene of sensor installation
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120cm

Fig. 10. Geometry and mesh

Table 3. Soil properties used FEM analysis

Soil properties Levee model(SM)

Density (vt, t/m°) 1.89
Void ratio 0.41
permeability coefficient (cm/sec) 2.83%10™
cohesiveness (c, t/m’) 1.32
Friction angle (&, °) 30.16
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(a) Water level conditions

(b) Point of comparison

Fig. 11. Water level conditions and point of comparison
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