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Three dimensional slope stability analysis based on strength theory of unsaturated soil
WANG Gur sheng, CHANG Xing, HAN Fur tao
(China Water Huaihe Planning Design and Research CO., LT D, H ef ei 230061, China)

Abstract: In the slope stability analysis, the strength theory of saturated soil was commonly adopted in three dimensional slope

stability analysis, but in fact the effect of matric suction in unsaturated zone could not be ignored, so it is necessary to adopt the

strength theory of unsaturated soil for slope stability analysis. T herefore, based on the strength theory of unsaturated soil and

thought of three dimensional sim plified Bishops method, a new formula of safety factor was deduced to evaluate slope stability

and corresponding program was developed. Finally, the slope stability of Sima reach in Yangtze river was analyzed using the pro

posed method, the results indicated that the safety factor was increased based on strength theory of unsaturated soil compared to

strength theory of saturated soil and it was more reasonable to evaluate slope stability by the proposed method.

Key words: strength theory of unsaturated soil; three dimensional simplified Bishoé s method; three dimensional slope stability

analysis
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Fig. 1 Schematic diagram of discretionof sliding mass
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Fig.2 Schematic diagram of forces subjected on column
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Tab.1 Property parameters of soil in each layer

M KR EEv/ ¢ ¢ ¢ MABER

+tE Ml/m  w(%) (kN* m3)/kPa () () $k/(me+ s')

if 8~3  39.1 20 5 18 16 1.0x 107
ﬁ%’ig 3~ - 17 35.4 17.6 15 25 18 1.0x 106

MHPJE - 17~ - 50 25.9 18.5 0 30 20 3.0x103

qﬂij?g - 50K 25.0 19.7 0 32 20 5.78x 107
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Fig.3 Section of slope in Sima reach
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Fig. 4 Relation diagram between tidal level and time
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Tab.2 Safety factor of slope during tide
2 PR —
L T T
1 1.370 1. 406 1.526 1. 555
3 1.368 1. 404 1.520 1. 543
5 1.369 1. 405 1.527 1. 546
7 1.373 1. 409 1.536 1.559
9 1.376 1.412 1. 542 1.568
11 1.376 1.412 1. 540 1. 565
13 1.372 1. 408 1.530 1. 557
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Tab.3 Safety factor of slope during rising period of water level
WA R
Ik 1) - -
I e e *ﬁgﬁﬂ SRR
1 1. 369 1. 405 1.545 1.573
2 1. 364 1.399 1.539 1.566
3 1.358 1.392 1.533 1.561
4 1.351 1.385 1.524 1.550
5 1.342 1.375 1.516 1.542
6 1.332 1. 364 1.504 1.529
7 1. 320 1.352 1. 490 1.513
8 1.307 1.338 1. 475 1. 497
9 1.293 1.322 1. 458 1.479
10 1.277 1.304 1. 444 1. 463
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Tab.4 Safety factor of slope during dropping period of water level
Ll
I %I — -
L T T T T
1 0.988 1. 007 1. 155 1. 180
2 1. 005 1.023 1. 164 1. 189
3 1. 026 1. 043 1. 181 1.202
4 1. 049 1. 066 1. 205 1.222
5 1.074 1.091 1.232 1.248
6 1. 102 1. 115 1.258 1.274
7 1. 127 1. 141 1.281 1. 296
8 1. 155 1. 169 1.308 1.322
9 1.183 1. 196 1.338 1.352
10 1.212 1.224 1.385 1.394
3
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