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Seepage Behaviors of Enlargement Levee Containing Box
Culvert Constructed on Soft Ground

ok 38 o Yang, Hak-Young
o9 F Kim, Young-Muk

Abstract

In the case of the enlargement levee on the soft foundation, the existing levee and the enlargement levee connection
can be damaged due to heterogeneous subsidence such as differential settlement at the joint of the box culvert passing
through the levee. This study selected the downstream region of the Geum River and then confirmed the influence of
the piping possibility on the levee by performing a 2D seepage analysis and analyzing the seepage tendency according
to the position of the box culvert’s gate. As a result, the flow velocity and the hydraulic gradient are larger in the
upper breakage than the lower breakage, and the upper leak was more vulnerable to the piping than the lower leak.
If leaks occur in the gate located on the riverside land, the risk of piping is increased when the water level rises and
is maintained highly. In the case of the gate located on the inland, it could be predicted that the leakage could damage
the stability of levee by increasing the water pressure inside the levee. As a result, if leakage occurs at any position
in the box culvert, the pore water pressure is increased or decreased compared with the case when no leakage occurs.
Therefore, if the pore water pressure is drastically reduced or increased compared with the normal case, leakage may
occur. However, the result of this study is based on a 2D seepage analysis, and it is likely to be different from actual

cases. Therefore, more detailed analysis by 3D analysis is recommended.
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Fig. 2. Grain size distribution curve of soils
Table 1. Soil properties
Property Enlarged levee Existing levee Soft clay Sedimentary
(USCS) (SM) (SMm) (CL) (SMm)
Total unit weight (v, kN/m?) 18.5 17.5 18.7 18.0
Cohesion (¢, kN/m?) 15 10 30 0
Internal friction angle (¢) 25 23 0 27
Specific gravity, Gs 2.67 2.66 2.68 2.65
Void ratio 0.653 0.706 0.847 0.627
Hydraulic conductivity (k,,,, m/day) 0.691 4.910 0.017 2.195
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