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Evaluation of Failure Probability of Old Reservoirs Considering
Changes of Strength and Water Level
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Abstract

Old reservoirs denote the structures older than 50 years after their complete construction. These reservoirs suffer from both the
decrease in stability and the high failure possibility by a hazard. Recently, heavy rain and earthquake have increased the failure
possibility of old reservoirs. Thus, it is necessary to prevent the risks by proactively examining the stability of old reservoirs.
The limit equilibrium method highly depends upon the soil-strength parameters, and the accurate estimation of soil-strength parameters
at the site is essential. However, both economic and time-related limitations cause the uncertainty of soil parameters, thereby making
difficult the accurate stability assessment of old reservoirs. Therefore, this study evaluated the stability of old reservoirs and assessed
the quantitative probability of failure by using the probabilistic analysis, considering the variation in soil-strength parameters and
various uncertainties. As a result of the analysis, it was observed that the probability of failure increases with the coefficient of
variation (COV) of both the cohesion and the friction angle. Furthermore, it was confirmed that the COV of the friction angle
had a greater influence on the probability of failure than that of the COV of cohesion.
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Fig. 1. Specification and Sectional Shape of Reservoir

Table 1. Condition of Numerical Analysis

Unit Friction Coefficient
. . . Cohesion of
Classification| weight angle .
(kpa) Permeability
(kN/m’) (°)
(cm/s)
Levee 19 5 25 le-3
Upper layer 19 0 35 le-3
Bottom layer 19 30 30 4e-4
Riprap 20 0 40 1.8
Core 18 50 15 le-7
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Table 2. COV and Probability Distribution of Soil Strength
Parameters

Soil . cov s
Soil type Distribution | Reference
Property (%)
Ph t al.

Cohesion Clay 10~40 Normal 0((;(;02) a
Fricti Clay & .

riction ay 520 Normal Phoon et al

angle Sand (2006)
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(a) Seepage analysis at H-W.L condition
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(c) Slope stability analysis at H.W.L condtion (Downstream)

Fig. 2. Seepage Anaysis and Slope Stability Anaysis Result
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(d) Slope stability analysis at F.W.L condition (Downstream)
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Fig. 3. Factor of Safety Distribution According to Variation of COV of Each Parameter
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Fig. 4. The Probability of Failure Due to the Change of COV for Each Cohesion and Friction Angle
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Fig. 5. The Probability of Failure When Changing COV of Cohesion and Friction Angle at the Same Time
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