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Analysis for the Safety Factor of Slope and Seepage according to
Change Cross-Section in the Reservoir Embankments
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ABSTRACT

Many factors about the stability for the reservoir embankments is determined when the facility is completed. Therefore the initial
design of the embankment is important. Many researchers focused the effect of soil parameters although the cross section greatly
affects the stability and can be controlled in design step. The objective of this research is to analysis of the effects for the safety
factor of slope and seepage according to change cross-section in embankment. As a result, the quantity of seepage decreased as the
gradient of downstream slope decreased and was proportional to the height of embankments. There was a linear relationship between
the gradient of slope and the safety factor of slope. However the gradient of slope did not affect other side slope. All in a relationship,
regressive equations with a high correlation coefficient were calculated and can be applied the simple estimation method of the stability
using the cross-section. As results of analyzing the sensitivity, the friction angle and permeability critically effect for the slope stability
and the seepage, respectively. The effect of the slope gradient was similar to major soil properties.
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B Water level 80 % of the height of
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Fig, 2 A quantity of seepage according to change the height of the embankment for the gradient of each slope
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Table 3 Regressive equations between the quantity of
seepage and the height of embankments

The gradient of Q=aH+b
downstream slope ;
(1:n) a b R
2.0 1.64x107° —51x107 1 1
2.2 1.53x107* —4.4x1071° 1
2.4 1.43x107° —-38x1071° 1
2.6 1.35x107* —45x1071 0.9999
2.8 1.27x107° -57x1071° 0.9992
3.0 1.20x107* -2.8x1071° 1

@ : the quantity of seepage
H : the height of embankments
a, b : dimensionless
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Fig. 3 A quantity of seepage according to change trigonometric function value of the gradient of each slope

* the height of the embankment H=25 m, the gradient of another side n=2.0

Table 4 Regressive equations between the gradient of embankments slope and the quantity of seepage

Slope Regressive equation R
Upstream Q=—06.26 10" %cos (the gradient of upstream)+4.61x10" 8 0.9991
Downstream Q=1.03x10" "sin(the gradient of downstream)—4.89>x10"° 0.9867
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Table 5 Regressive equations between the gradient of
upstream and the safety factor of upstream

Table 6 Regressive equations between the gradient of
downstream and the safety factor of downstream

slope slope
SF;:p O('TL“p + 6 SF;imun, = QMg + ,9
Height > Height - 5
« Ié] R « B R
10m 0.9011 1.4066 0.9981 10m 0.5705 0.8825 0.9996
15m 0.7705 1.1051 0.9965 15m 0.4954 0.6648 0.9980
20m 0.7174 0.9111 0.9967 20m 0.4510 0.5617 0.9995
25m 0.6813 0.7986 0.9975 25m 0.4352 0.4645 0.9997
SF,, : the safety factor of upstream slope SF;, .. © the safety factor of downstream slope
n,  : the gradient of upstream slope Nywn - the gradient of downstream slope

uwp
«, (3 : dimensionless
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Table 7 Regressive equations between the height of em-—
bankments and the safety factor of each slope

The gradient of SF=q-H"
downstream slope »
(1:n) a b K
2.0 8.6754 —0.433 0.9977
Up 2.2 8.9534 —0.424 0.9967
stream 2.4 9.2772 —0.417 0.9973
2.5 9.4387 —0414 0.9969
2.0 5.8111 —0.460 0.9983
2.2 5.9596 —0.447 0.9972
Down 2.4 6.1740 —0.441 0.9973
stream 2.6 6.2488 —0.427 0.9965
2.8 6.5100 —0.424 0.9950
3.0 6.7284 —0418 0.9977

@ : the safety factor
H : the height of embankments

a, b : dimensionless
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