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Analysis of River Levee Failure Mechanism by Piping and
Remediation Method Evaluation
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Abstract The presence of piping in a levee body allows water seepage to occur by producing a large cavity or watet
tunnel within it, ultimately resulting in the failure of the river levee and differential settlement. In order to properly
cope with river levee failure due to piping and establish a proper remediation method for this problem, it is necessary
to analyze the failure mechanism of the river levee due to piping. Therefore, this study analyzed the shape and
mechanism of river levee failure due to piping through small-scale and large-scale models and evaluated the seepage
pressure distribution characteristics in the hydraulic well, which has been suggested as a remediation method for
piping. According to the results of this study, as the safety factor for the piping in the river levee decreased, the river
levee failure shape was more clearly shown through the small-scale model test. In the large-scale model test, the type
of local damage to the levee due to the piping was identified and the evaluation showed that the hydraulic well had
the largest effect on the inhibition of piping below the center of the well. A follow-up study is needed to confirm
the reliability of the results. However, it is thought that this study can be utilized as the baseline data for research
into the piping-induced river levee failure mechanism and for the preparation of a remediation method.
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Fig. 3. Procedure of small-scale model test
(a)Sieving (b)Creating levee body (c)Water binding
(d)Measurement unit weight and water content
(e)Finishing of creating levee body
(f)Conducting small-scale model test
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(a)Before small-scale model test
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(d)F, =027 (i=3.1)

Table 2. Result of small-scale model test

At F =077 F, =027
h w h
(sec) v w/h w/h
(cm) (cm) / (cm) (cm) /
200 35 15 23 22 40 1.8
400 38 25 1.5 40 63 1.6
600 44 29 1.5 46 71 1.5
800 47 38 1.2 61 71 1.2
1,000 48 40 1.2 67 71 1.1
1,200 51 42 1.2 70 71 1.0
1,400 51 46 1.1 70 71 1.0
1,600 51 46 1.1 70 71 1.0
1,800 51 46 1.1 70 71 1.0
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Fig. 6. Result of small-scale model test
(@)F, =17(i=11) (b)F, =4.8 (i=3.1)

603



A7) &5k =2 A Al18d A3Z, 2017

Fig. 7. Channel used for large-scale model test
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Fig.

8. Procedure of large-scale model test
(a)Sievin (b)1st surveying (c)Creating levee body
(d)Compaction (e)2nd surveying
(f)Finishing of creating levee body
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Fig. 10. Result of large-scale model test
(a)Inducing piping (b)Scour occurrence
(c)Activity occurrence in side wall 1
(d)Activity occurrence in side wall 2
(e)Levee failure by ping 1
(f)Levee failure by ping 2
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(c)

Fig. 13. Procedure of seepage pressure test
(a)Water binding
(b)Installation of pore pressure gauge
(c)Installation of hydraulic well
(d)Conducting seepage pressure test
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