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Numerical Evaluations on Stability of Slopes Subjected to
Earthquake Loading

Der-Guey Lin  Sheng-Hsien Wang® Kuang-Tsung Chang™

ABSTRACT Using two dimensional finite element -method of dynamic stress
stability analysis, this study establishes a stability evaluation model of hill slope
during earthquakes. First, the experimental results of a small scale shaking table
test were used to calibrate the reliability and effectiveness of the proposed numerical
model and ' calculation procedures.' Subsequently, three modes  of earthquake
acceleration time history curves entitled E5 - E6 and E7 were selected from the data
bank of the 921 earthquake in Central Weather Bureau and used as earthquake
loading inputs for the dynamic stability analysis of man-made fictitious slopes. The
E5-~ E6 and E7 are real time acceleration time history curves and can be used to
represent the earthquake intensities Ivalues equivalent to levels 5, 6 and 7 in Taiwan
respectively. Through the input of three earthquake loading modes E5 ~ E6 and E7,
the parametric study of various influence factors on the slope stability such as
stratum material, slope inclination and slope height can be carried out. At last,
based on the calculated critical acceleration and accumulative displacement under
earthquake loadings, the weighting of various influence factors on the failure
potential of hill slope can be evaluated quantitatively.
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Table 1 Relationship between minimum earthquake magnitude and failure type of slope

L i 4 A 5
4.0 ’? [f#7% (rock falls) - E}PE?F]E*J (rock slides) ~ + il (soil falls) ~ fifft=2 -+ i
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45 PRI (soil slump) ~ 4 4 (soil block slides)
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Table 2 Relationship between minimum slope angle and failure type of slope

W ow St
) (%) ez
?]FE%?& (rock falls) 40 84 6
IRy (rock slides) 35 70
Jyg]’ﬁ%ﬁkﬁﬁ (rock avalanches) 25 47
PR BISEEE  W[SAED (rock slumps and rock block slides) 15 27
B (soil falls ) 63 196 7
Tz 4 ffEY (disrupted soil slides) 15 27
4 IR (soil avalanches) 2 3
+ B (soil slumps) 5 9
FEM+ BREY (slow earth flows ) 10 18
H PRS2 (soil lateral spreads ) 0.3 1 1




4 M‘@QFJ S ERT IR L PYE Fbgﬁwl%tklﬂ VT R AR T[Fl[

®3 N HEFBILERBEKERR

Table 3 Relationship between 921 earthquake-induced slope failure and slope angle
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Table 4 Relationship between 921 earthquake-induced slope failure and peak ground acceleration
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Table 5 Relationship between 921 earthquake-induced slope failure and distance of epicenter
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proposed by previous researchers

accumulative displacement
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Table 7 Soil model parameters for numerical analysis of small scale shaking table test
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Fig.7 Input acceleration time history for numerical analyses of small scale shaking table test
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Table 14 The variations of parameter changing rate and accumulative displacemnt under different
eqrthquake loading mode
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