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Abstract The frequency of rainfall and the intensity are increasing under climate change conditions. The
increase in inflow causes a discharge exceeding the storage and spillway capacity of reservoirs.
Discharge exceeding the capacity of the structure induces overtopping, a dominant cause of levee
collapse. Various reinforcement methods were applied to increase the stability of the levee. The
installation of levee reinforcement is one of the methods to increase the stability of the levee. A study
on the reinforcement installation is necessary to evaluate the delay effect of collapse with respect to the
reinforcement and its arrangement. In this study, physical experiments were conducted to evaluate the
delay effect of collapse with respect to the reinforcement. For the experiment, a soil embankment was
constructed in a water tank. A constant discharge was supplied to the embankment, and a spillway was
constructed to induce overtopping. Reinforcements were placed on the levee to compare the time for
collapse and reaching the collapse stage according to the reinforcement arrangement. As a result, the
embankment with reinforcement required more time to collapse than that without. The optimal
arrangement of reinforcement was determined by comparing the difference in the collapse depth and

stage over time.
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Fig. 1. Diagram of the experimental set-up
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Fig. 3. Case definition with respect to the Arrange
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3, and (d) Case 4

427

Mo

Case 19] A% Apdo] BZAA7T XS4 ¢ AL
ot} Case 19| B3 T& A|7HS 7} Alo]A9] By &
2 A7} v wEte] AFH B} a3 BASHE 7|EC
Z 319t Case 2= F<9 7H4 2 cm, A8F 7H4 3 cm
£ 51 6/, S <02 55 BHAAE MAEHch
Case 39 A< 2 744 Qlo] UA3t Je = 3 =0
708 BAAE & 452 WiX|6IAh. Case 4+ Case
29} Case3] HHﬂ% wzbo} T5Het R RS o
A8t ARF #U FF2 a50] Al vA=
FFS H45sl7] I8) 0.04 1/sec?] 9FS 27 F

BEE A7 Aok FFotatt
2.2 1| ©HA 7=

E AT AE At BAA wix]o)] o2 A &
7] X AaHTES 185ttt William Hahn 5(2004)

2 ARE AT A B A FPspylon, A
B AL CHAR FEoto] Aol i EAS A
5193tH18]. Temple, D. M.5(2005)& A B3] 74
o tiste] BAstoH, B S 4HAR 5
7+ B2 YeRtH18]. B AFols AgddTE Fa
sto] B3 9AE Aolstom, Table 101 YeRAdct
[18,19].

Table 1. Classification of the breaching process

Breach step Observed process
Occurrence of overflow and small scale rill in
Step 1
downstream slope
Development into a cascading flow in a small
Step 2 a1 s
scale rill in downstream slope
Step 3 Left and right side collapse expansion of the
levee
Step 4 Maximum collapse width reached
Equal upstream and downstream water depth,
Step 5
End of collapse
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Fig. 4. Result of collapse depth analysis
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Fig. 5. Breach steps with respect to arrangement
stiffener
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