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THREE DIMENSIONAL EFFECTS ON SLOPE STABILITY

% N IE B
By Masahiro KIKUSA WA

Numerous methods of three-dimensional (3-D) stability analysis have been proposed

based on the limit equilibrium by the use of a cylindrical slip surface with various shape

of caps. Herein we consider the mechanism that produces the 3-D effects by a variation-
al stability analysis, in which a log-spiral slip surface is provided. From the numerical
results, it is shown that 3-D effects are caused on account of the soil mass not moving

to the steepest direction on the slip surface for a moderate slope of small friction, while

3-D effects are caused mainly by the end-effects for a steep slope of frictional material.

It is noticed that 3-D effects fail to be evaluated properly by the cylindrical surface for

a moderate slope with small friction,
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Fig.1 Cpylindrical slip surface with a cap.
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Table 1 Results of 2-D and 3-D variational stability analyses.

slope friction 3D safety 2D safety ¢ =F3/F2
angle £ angle ¢ factor F3 factor F:

30° 0° 0. 885 0. 643 1. 37
5 1.178 0. 935 1. 26

10 1. 418 1. 187 1. 20

20 1. 932 1. 667 1. 18

30 2. 440 2.157 1.13

45° 0° 0. 800 0. 587 1. 36
5 0. 994 0. 781 L7

10 1170 0. 952 1.23

20 1. 463 1. 269 1. 15

30 1.830 1. 609 1. 14

40 2.226 1.978 1.13

75° 0° 0. 585 0. 457 1.28
s 0. 700 0. 563 1.24

10 0. 800 0. 655 1.22

20 0. 974 0. 825 1. 18

30 1. 152 0. 994 1.16

40 1. 349 1. 181 1. 14

[=F3/F2 : safety factor ratio

0 :angle of internal friction
B:slope angle ¢/YH=0.1 )
Y:unit weight H:slope hight c:cohesion

8=30° 8=75°

$=0°

Fig.2 Comparison between 2-D and 3-D analyses within Y=
L plane (Fig,1) of symmetrical slopes.
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§=F3/F2

7:safety factor ratio
¢:internal friction angle
B:slope angle
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Fig.4 Bird-eye view and plan view of slip surfaces,
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