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A Study on Three-Dimensional Slope Stability Analysis

Yeong-Su Kim

Abstract

Past research has concentrated on refining two-dimensional analysis techniques, Rather

extensive comparisons of various two-dimensional methods have been made,

This paper described a general three-dimensional method of analysis by which any

geometrical condition and any ¢, phi soil can be analyzed,

The results are as follows;

1. Factors of safety computed for 3-dimensional geometry differ

ordinary 2-dimensional factors of safety,

considerably {rom

2. 3-dimensional factors of safety are generally much higher than 2-dimensional factors

of safety, However, situations appear to exist where the 3-dimensional factor of safety

can be lower than the 2-dimensional factor of safety.

3. The F3/F2 ratio appears to be quite sensitive to ¢, phi and to the slope,
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SLOPE(2 : 1) SLOPE(3 : 1)
Clt/n)| 6% ] Fy l o | FuF Cle/a) 6 l F. Fy Fy/Fs
55 0 1.227 1.216 0,952 5-5 0 1,184 1. 366 1.01
10 1.528 1.592 1.043 10 1.392 1,958 1,113
20 1.767 1.932 1,093 20 1.590 2.359 1174
30 2.023 2.279 1127 30 1.805 2.733 1.213
49 2.321 2. 644 1.139 40 2,052 3.166 1,241
4-4 0 1.022 0.973 0,952 4-4 0 0.947 1,093 1.01
10 1.269 1.341 1.057 10 1.152 1.64 1.131
20 1.505 1.668 1.108 20 1.345 2.081 1.195
30 1.755 1.996 1.137 30 1.553 2,441 1.232
0 2088 2363 1189 40 1790  2.859 1.258
3-3 0 0.766 0.729 0.952 3.3 0 0.710 0.819 1.01
10 1.008 1.086 1.077 10 0,909 1.361 1.157
20 1,235 1.394 1129 20 1.101 1,658 1.215
30 1.472 1.701 1. 156 30 1.297 2,098 1.251
40 1.743 2.042 1172 40 1.520 2,484 1.282
2-2 0 0.511 0. 486 0.951 2:2 0 0.637 0. 644 1.01
10 0.746 0.825 1.106 10 0. 667 1,034 1.192
20 0.959 1.105 1.152 20 0.846 1.38 1.248
30 1. 180 1.383 1.172 30 1,028 1.67 1.285
40 1,428 1.693 1.186 40 1.232 2.004 1.314
1-1 0 0.391 0.372 0.951 1-1 0 0.555 0. 562 1.012
10 0.496 0.546 1.10 10 0.624 0.749 1.2
20 0.663 0.782 1.179 20 0.574 0.961 1.303
30 0.853 1.021 1.197 30 0.729 1.194 1.335
40 1.068 1.288 1. 206 40 0.914 1.373 1.335
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