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A study on the Average Factor of Safety in Slope Stability
Being Applied to Wedge theory
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(Abstract)

The analysis of Geotechnical stability problems by the limit equilibrium method
involve assuming the shape of the failure and then investigating many surfaces of
the shape to identify the one on which failure seems most likely to occur.

These arbitrary assumptions most frequently concern to the locations or directions
of side force on slice and the overall factor of safety is considered identical to the
local factor of safety.

In this paper, let the facor of safety of a slope at wedge block stage differently,
when an upper part of the potential sliding mass has a simple active stress field and
the lower part of the passive stress field and overall factor of safety is obtained by
the average of local factor and computer program based on the modified wedge
Method is proposed for this thesis.

The new algorithm based on the modified new method is made for estimating
the safety factor of Earth Dam.

Compared with conventional method for many cases the average values of the
factor of safety determined by the modified new method are very nearly the same.
For all of the cases studied the difference was found 0.03. Finally this new method

is thought to be very useful in slope stability analysis.
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Table 2. Factor of Safety for Homogenou: Slope

I T J 7y
S | C/rH \‘ C(t/m2) | & \‘ Feon i Five JL Fair | —l;&xwo
B | | } ‘ con

1:1.5 | o | Rt 0. 20 0.22 | —0.01 | —5.00

\’ ; 20° 0. 40 0.42 | —0.02 ~5.00

30° .62 0.66 | —0.04 —6.45

! R 0. 86 0.92 | —0.06 —6.98

Lo0.02 1. 10° 0.32 | 033 | —0.01 -3.13

l e 0.5¢4 | 0.58 —0.04 ~7.14

! 30° 0.76 - 0.75 0.01 1.32

| 4 1.01 0.99 0.02 | 1.98

Cooot 20 w00 | 045 | 049 —0.03 | —6.67

; e L 065 \ 0. 63 —0.03 —4.62

1{ j 300 1 0.88 0.85 0.03 3.41

| o 113 | L0 0. 04 3.54

| 0.06 3. L 0. 59 < 0.5 | 001 | 1. 69
| i . |

J L a0 0.78 | 077 0.01 1.28

’ ‘) 30° 1.01 \ 1.00 0.01 0.99

| f L 407 L3 | L2 0.10 | 7.69

0.1 | s I 0.82 ; 0.84 | —0.02 —2.44

o 103 | Lo4 1 —0.01 —0.97

L a0 1. 27 \ L25 | o002 1.57

} 40° 153 | 149 \ 0. 04 2.61

R 65 | 100 | 100 1os | —0.05 | ~5.00

| S L8 | 0.03 2.48

1 [ 30° 1. 45 1.40 .05 3.45

] 40° 1.75 1.68 .07 4.00

0.16 go | 107 130 | L34 —0. 04 —3.08

1 20° 1.41 ( 1. 40 0.01 0.71

% 30° L64 | 160 0.04 2. 44

L 186 | 180 0. 06 3.23

0.2 0.0 10 L4 | L —0.03 | ~2.13

| 20° .65 ' 1.60 0.05 | 3.03

30° 191 | 187 0.04 | 2.09

40° 218 212 0.06 ( 2.75

IO 10° 2.06 ' 214 | —0.08 | -3.83

’ 20° 2.97 | 220 0. 07 / 3.06

| 307 23 | 2.3 0.1 | 5.6

| 40° 2, 3¢ r 2,70 0.15 | 6. 25
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Table 3. Factor of Safety for Homgoenous Slope

S C/rH C(¢/m?) ¢ Feon Fae Fyit ——;‘d” - X100
1:2.5 0 0 10° 0.22 0.23 —0.01 —4.55
20° 0.45 0.44 0.01 2,22
30° 0.71 0.73 —0.02 —2.82
40° 1.04 1.03 0.01 0. 96
0.02 1.0 10° 0. 39 0. 40 —0.01 —2.56
20° 0.64 0.65 —0.01 —1.56
30° 0.89 0.88 0.01 112
40° 1. 22 1.22 0.00 0.00
0.04 2.0 10° 0.54 0. 56 —0.02 —3.70
20° 0.79 0.76 —0.03 —3.80
30° 1.07 1. 07 0.00 2. 00
40° 1.39 1.41 0.02 1.44
0.06 3.0 10° 0.68 0.70 —0.02 —2.94
20° 0.94 0.93 0.01 1. 06
30° 1.23 1.19 0.04 3.25
40° 1.56 1.55 0.01 0. 64
0.1 5.0 10° 0.96 1.01 —0.05 —5.21
20° 1.24 1. 26 —0.02 —1.61
30° 1. 53 1.52 0.01 0. 65
40° 1. 89 1. 89 0.00 0. 00
0.13 6.5 10° 1.19 1.22 —0.03 —2.53
20° 1.45 1.46 —0.01 —0.69
30° 1.75 1.71 0.04 2.29
40° 2.11 2.08 0.03 1,42
0.16 8.0 10° 1.42 1.48 —0.06 —4,23
20° 1.65 1.68 —0.03 —1.82
30° 1.97 2.02 0.05 2.54
40° 2.33 2.27 0. 06 2.58
0.2 10.0 10° 1. 68 1.65 . 03 1.79
20° 1.93 1.97 —0.05 —2.59
30° 2.27 2.20 07 3.08
40° 2.63 2.55 . 08 3.04
0.3 15.0 10° 2.39 2.40 —0.10 —4.18
20° 2.68 2. 62 0. 06 2.34
30° 2.97 2. 95 0.02 0.67
40° 3.33 3.23 0.10 3.00
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Table 4. Factor of Safety for Homogenous Siope

s T/rH | Tlmd ¢ Feen Fue | Fas J Fut 5100
i ‘ con
1:3.5 0 0 16° 0.26 0.26 0.00 0. 00
20° 0.54 0.53 0.01 185
30° 0. 85 0. 85 0.00 0.00
40° 1.24 1.24 0.00 0.00
0.02 1.0 10 0.42 0. 42 0. 00 0.00 |
20° 0. 69 0.70 —0.01 —1.45
30° 1.00 0.97 0,03 3.00
40° 1.37 1.35 0.02 1. 46
0. 04 2.0 10° 0. 59 0.58 0.01 1. 69
20° 0.86 0.85 0. 01 1.16
30° 1.18 1. 14 0. 04 3.39
40° 1.54 1.49 0.05 3.25
0. 06 3.0 10° 0.75 | 0.75 0. 00 0.00
20° L0310 102 0.01 0.97
30° 134 1. 34 0. 00 0.00
40° 1.73 1. 69 0. 04 2.31
0.10 | 5.0 10° 1.07 1. 06 0.01 0.93
? 20° 1.35 1°32 0,03 2,22
| ! 20° 1. 67 1.62 0. 05 2.69
| 49° 2.05 2,02 0.03 1. 46
0.13 6.5 w0 L3 13 -0.01 | 0.77
} 2001 160 1 1,57 0.03 1.88
: 30 1 La 1.91 0. 00 0.00
} 40° 230 2.2 0.06 | 2.61
0.16 | 80 10° 154 | 152 0. 02 1.30
| 257 1.8¢ 1.8 0.03 1.63
i 30° 216, 2.09 0. 07 3.24
! Oy 2.5¢ | 2.46 0.08 3.15
0.20 | 10,0 | 10° | 1.85 182 | 003 1. 62
J 20° 2.23 2.19 0.04 | 1.79
! 30" 2.48 2.42 0.06 | 2.42
H |
| 40° 2.87 278 | 009 314
0. 30 i 15.0 10" 2.76 270 | o006 | 2.17
f
| 20° 2,67 287 | 0.10 3.37
5 30° 330 | 320 o1 3.32
j 40* 3.69 |  3.54 ‘ 0.15 4.07
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