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Fig. 1 Diagram of safety factor calculation of soil slope
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Fig. 2 The calculation flow of unified slope limit curve

method for homogeneous slope
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Fig. 3 Calculation of unified limit slope curve of

standard homogeneous slope
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Table 1  Calculation results of safety factors of

standard homogeneous slope
Bishop 75 Spencer ¥& ARRITIE MREEHTIIE ATk
1.37 1.37 1.38 1.4 3.28
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Table 2 Parameters of slope example in stress state method and calculation results of safety factors

Bl /(kNTm,3) b /(‘i) /<°§) /(’fn ) Bk S Boshop % Spencer 3% GLE W Janbu it AU
-1 19.5 40 8 266 15 1.020~1.430 1.19 - - - - 1.122
1-2 18 8 20 18.4 9.5 1.188~1.391 1.15~1.20 - - - - 38
1-3 18 10 20 26.6 20 1.41 1.34~1.67 - - - - 1.475
1-4 19 2 12 266 6 0.734  0.6198~0.6748 - - - - 0.355
KPRk WRHZME Boshop I Spencer i GLE i Janbu 3% A7k
2-1 20 3 19.6 26.6 10 0.934~0.985 0.935~0.985  0.987  0.98 0.98 0.9  0.986
2-2 18.82 4165 15 33.7 20 1.250~1.403 1.261~1.404  1.409 13®~1406 - 13M6~ 1414 1.589
2-3  17.64 9.8 10 266 5 1.154~1.352 1.183~1.342 1.344  1.324 1.278 - 1.286
-4 17.64 10 10 266 5 - - 1.358  1.293 - 1.314  1.316
Aok - Boshop i Spencer i GLE 3% Janbu 3% &30k
-1 19.5 10 15 30 10 1.001~1.090 - - - - - 1. 008
3-2 20 217 45 20 1.21 - - 1.2 - - 1.1
3-3 19.6 319.6 26.6 10 0.988 - 0.987  0.98 0.98  0.99  0.999

(vie.p o H) WG — W BRI dh £k b A7t AR AR 3, 1l 24 MEEAFI 2 2 5
BOIOFSEAINETR AR WRE, A A28 Bk MR PRERE I &R 3500 67.7% 73. 5%,
x3 RERYITEER

Table 3 Calculation results of safety factors

5 nm e e P (Ifn | HMSERRE AR ALER R
1 22.0 29.0 15 18 400 0 1.04 0. 608
2 23.0 24.0 20 23 380 0 1. 15 0.791
3 22.0 40.0 30 30 196 1 1.11 >1

4 22.54 29.4 20 24 210 1 1. 06 0. 988
5 22.0 21.0 23 30 257 0 1. 10 0. 391
6 23.5 10.0 27 26 190 0 1.02 >1

7 16.0 70.0 20 40 115 0 0. 89 0.918
8 25.0 120.0 45 53 120 1 1.37 3.900
9 14.0 11.97 26 30 88 0 1. 06 1.302
10 22.0 20.0 36 45 50 0 1.07 1. 084
11 31.3 68.0 37 49 200.5 0 0.90 0. 845
12 27.0 40.0 35 47. 1 292 0 0. 80 0.377
13 31.3 68.6 37 47 305 0 0. 89 0.752
14 31.3 68.6 37 47 213 0 0.93 0.958
15 20.0 20.0 36 45 50 1 1. 09 1. 459
16 19. 68 26.34 15 35 5.23 1 1.75 2. 140
17 28.44 29.41 35 35 100 1 1.75 >1

18 20.6 16. 28 26.5 30 40 1 1.25 3.751
19 14.0 11.97 26 30 88 0 1.02 1. 506
20 25.0 120.0 45 53 120 1 1.30 3.935
21 26.0 150. 06 45 50 200 1 1.20 6. 122
22 19. 63 11.97 13 22 12. 19 1 1.35 1.288
23 21.83 8.62 20 28 12.8 0 1.03 1. 441
24 19. 06 11.71 20 35 21 0 1.09 0.929

TE  IABSEBORA 1 FORTEE |0 F/m R s L R0 1 FR P2 5 i IRy i i 2 63 A
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Fig. 4 Calculation results of slope safety factor with
intermediate principal stress changes
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An New Analytical Method of Stability for Soil Slope
Based on the Unified Slip-line Field

WANG Jun'*? LIU Yong' LI Xiao—wei’

(1. Institute of Geophysical and Geochemical Prospecting ,Bureau of Geology and Mineral
Exploration and Development Guizhou Province , Guiyang 550018 , Guizhou , China
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of Science and Technology ,Mianyang 621000, Sichuan , China)

[ Abstract |

curve is introduced by using a graph method. Then a new method to define soil slope stability coefficient with u-

Combining with the unified strength theory,the process of soil slopes and unified ultimate slope

nified limit slope curve and the positional relationship of the slope lines was carried out. For the homogeneous
soil slopes,the new method can be used to obtain the unified limit slope curve quickly and accurately. The re-
sults of stability coefficient of the homogeneous soil slope obtained are consistent with those obtained by the ex-
isting methods , indicating that the results obtained by the present method are reliable. Meanwhile , the safety sta-
tus of several homogeneous soil slope samples was also judged,the agreement rate by the unified limit slope
curve method are higher than other methods,it shows the advantages of the unified limit slope curve method in
judging the slope stability. The influence of intermediate principal stress to slope stability is discussed, the
results show it has bigger effect on slope stability.

[ Key Words | Unified Slip—Line ; Soil Slope;Slope Curve ;Stability Coefficient ; Intermediate Principal Stress



