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Abstract

To date, the stability of levees has been evaluated using the safety factor by seepage flow
analysis and circular arc method. Because the safety allowance is estimated from the stability
of levees which depend on the underground waters, it is necessary to evaluate the probability of
seepage flow and the uncertainty of the resistance of levees quantitatively. In this study, the
uncertainty of the geotechnical properties of levees was quantitatively evaluated, and the prob-
abilistic estimates were made for the local failure and the global failure, assuming a circular
slip surface. Specifically, the safety margin was evaluated by the failure probability and/or the
reliability index by expressing the geotechnical parameters using the probabilistic model and
the stochastic finite element method. The action of seepage flow and the rise of water level of
the river caused by rainfall were deterministically calculated by the transient analysis.
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Fig. 1 Flowchart of the analysis
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Table.1 Soil parameters

vt (kN/m3) ysat (kN/m3 c (kN/mz) @ (°) k (cm/s)
1 19.0 19.0 25.0 0.0 1.0x10°
2 19.0 19.0 17.0 22.0 1.0x10°
3 19.0 20.0 20.0 30.0 3.0x10°
4 19.0 20.0 0.0 35.0 2.0x10"
5 18.0 18.0 30.0 0.0 2.0x10°
6 19.0 20.0 94.0 15.0 3.0x10°
7 20.0 21.0 0.0 35.0 2.0x10°
3 18.0 18.0 0.0 50.0 1.0x10°
9 19.0 20.0 94.0 15.0 5.0x10°
10| 20.0 21.0 0.0 35.0 1.0x10"
11| 190 20.0 94.0 15.0 B.0x10*
12| 200 21.0 0.0 35.0 1.0x10°
13| 18.0 18.0 50.0 0.0 2.0x10"
14| 19.0 20.0 0.0 30.0 3.0x10°
15|  20.0 21.0 0.0 35.0 5.0x10°
16| 20.0 21.0 0.0 40.0 1.0x10°
17| 18.0 18.0 30.0 0.0 1.0x10"

Table.2 Coefficient of variation

Coefficient of variation
Unit weight (y) 0.02~0.08
Cohesion (c) 0.2~0.4
Internal friction angle (¢) 0.1~0.2
(m)
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..
g —=_ 237hr
e e o —___ = loowr
e _ — e 300
— e ;:_,—_v— T
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s S
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(a) Increase
(m)
20.00 Inland Riverside
10.00 T e
L_(m)
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(b) Drop

Fig .7 Distribution of underground water level in levee
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Fig. 11 Contour diagram of local failure probability
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Fig. 12 Effects of the coefficients of variations on reliability index
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