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Abstract

The slope stability evaluation of reservoirs is required because of the aging of reservoirs. Reservoir levees are designed to achieve
homogeneous construction, but the spatial heterogeneity of the material properties of reservoirs is unavoidable. Because the existing
method for evaluating reservoir stability is limited in terms of considering the spatial heterogeneity of material properties, the stability
evaluation was conducted in this study, in which the spatial heterogeneity and uncertainty of the material properties of the reservoir
levee were considered. In addition, the results for the existing and proposed methods were compared and analyzed, and the variability
of the entire material properties of the reservoir levee, instead of spatial heterogeneity, was reflected. The evaluation results confirmed
that the probability of failure obtained using the proposed method was lower than that for the existing stability evaluation method,
considering the variations in material properties because the levee did not reach the critical state, owing to changes in local properties.
Therefore, the proposed method is useful for the cost-effect repair and reinforcement of reservoir slopes, compared to the existing
slope stability evaluation method.
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Fig. 1. Shape and Specification of a Reservoir

Table 1. Material Properties of a Reservoir

Unit Cohesion Friction |Coefficient of

Classification| weight (kPa) angle 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 of Inherent Soil Variability

Classification Friction angle Cohesion
(COV. %) (COV. %)
Phoon and Clay & Sand Clay
Iiligl;;;y 6-21 7-38
Meyerhof Silty Clay Silty Clay
(1970) 26 35.9
Jones et al. Clay & Silt Clay
(2002) 10-56 18-42
Uzielli et al. Clay & Sand Clay & Sand
(2006) 5-15 10-55
Kim et al. Weathered soil Weathered soil
(2009) 8 20
Onyejekwe Clay Clay
(2012) 11-30 51-58
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Fig.

(a) Slope stability analysis considering heterogeneous
friction angle of soils

(b) Slope stability analysis considering heterogeneous
cohesion of soils

2. Slope Stability Analysis Considering Spatial Heterogeneous Soil Properties using Slide2
25 80
""" :g‘rz::(?ge::ei%Lee, 2019) :omogeneity(Lee, 2019)
........ t i
Q@ Friction angle COV(5%) t 3 oe C(e)heer;gr?nceg}\/m 0%)
20 ) Friction angle COV(10%) H " M Cohesion COV(20%)
A A Friction angle COV(15%) | 1 60 " A A Cohesion COV(30%)
& @ Friction angle COV(20%) | 4} 22+ S i @ Cohesion COV(40%)
< TN ) 14
> ! > Q:
2 2 "
15} 5 40 i
g‘ g dlql
(= 1 'li
- =
20 Al
0
1.2 1.4 1.6
Factor of Safety Factor of Safety
(a) F - S distribution according to variation of (b) F - S distribution according to variation of
friction angle COV at H.W.L condition cohesion COV at H-W.L condition
25 80
----- Homogeneity(Lee, 2019) === Homogeneity(Lee, 2019)
----- Heterogeneity seen Heterggenelty
O® Friction angle COV(5%) |1} ‘g O® Cohesion COV(10%)
20 I Friction angle COV(10%) |® 60 ﬁ 1M Cohesion COV(202%>
A A Friction angle COV(15%) |17 - H AA Cohesion COV(30°A,)
© O Friction angle COV(20%) |1 1,4~ e n @ Cohesion COV(40%)
< s B N e g1
> i I TRV > qi
2 ! / ’” *‘ v\ S 40 ':
) IS L ARN g i
g ¥ P Y = :ﬂ.l
3 10 r L Py Y o
= 14 - R S U ) q
| [
. Amm Lo '
-~y ‘ A
o8 1
N [}
1
L]
\

Factor of Safety Factor of Safety
(d) F - S distribution according to variation of

cohesion COV at F.W.L condition

(c) F - S distribution according to variation of
friction angle COV at F.W.L condition
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