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A Comparative Study of Safe Factor of Slope according to Analysis Methods
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Abstract : This research compared and analyzed safety ratio of slope with Talren97 and SoilWorks based on limit
equilibrium analysis and Midas GTS based on finite element analysis. For the analysis variables, there are slope
height, berm condition, soil parameter, groundwater level, slope inclination. All of slope stability analysis were
performed by dividing into dry season and rainy season. As the result of the analysis of Talren97 and SoilWorks
based on same theory, safety ratio of slope shows same value, so there was no difference between the programs. In
comparison with limit equilibrium analysis, the result of finite element analysis showed somewhat high ratio of
safety and it was higher by about 2.4% averagely. The difference between the result of limit equilibrium analysis
and that of finite element analysis is in the range which can ignored in practical work.
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Fig. 1. Analytical models based on height of slope.
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Fig. 2. Analytical models based on condition of berm.
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Fig. 3. Analytical models based on gradient of slope.
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Fig. 4. Strength parameters and analysis model used for analysis.
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Fig. 5. Analytical models based on ground water level.
2.2 of{A HHH (Madasit, 2013).
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Fig. 6. Analysis result by the Talren97 (Fs=0.81).
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Fig. 7. Analysis result by the SoilWorks (Fs = 0.809).
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Units : Tons meters and degrees
Calculation method : Bishop
| 8ed3797 674737 2737684
..85817876747373758 .93
48 .7.7757.37.3747 718684
| 83797674737375817.91
,.827875 /27 17.27 68598
.-81 875737 212148192 .06
..... 4727273778799 13
| 797673737 3758393 099
[ 78757372737788 , .94 .01
.787573727276829 .99
————————— O e
Date ; 2012-12-01 Time : 2= 2:16:53 Soale - 17250
opyfight (c) TERRASOL 01 1
Fig. 8. Analysis result by the Talren97 (Fs =0.71).
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Fig. 9. Analysis result by the SoilWorks (Fs =0.709).
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Fig. 10. Analysis result by the SoilWorks (Fs=0.33).
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Fig. 11. Analysis result by the Midas GTS (Fs=0.338).
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Fig. 12. Analysis result by the SoilWorks (Fs = 0.656).
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Fig. 13. Analysis result by the Midas GTS (Fs = 0.688).
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Table 1. Analytical safety factors for each analytical models during Table 3. Analytical safety factors according to ground water level
dry season Ground water level Talren97 Soilworks ~ MidasGTS
Analysis program
Analysis parameter Yo program 5m 0.65 0.656 0.688
Talren97 Soilworks MidasGTS 10m 0.80 0.801 0.838
Height of slope 15m 1.12 1.123 1.088
20m 1.32 1.319 1.338
10 m 1.61 1.603 1.663
15m 1.42 1421 1.463
20 m 1.32 1.319 1.338 17
30m 1.21 1.208 1.213 ?
16 @
Condition of berm
Casel 1.26 1254 1338 " o
Case2 1.32 1.319 1.338 PR B OTarens7
Case3 1.56 1.555 1.563 A A Soih
R 13 ©MidasGTS
Gradient of slope
6 B
1:0.5 0.76 0.761 0.813 “
1:1.0 1.09 1.088 1.138 11
1:1.5 1.42 1.421 1.463 10m fm - 20m 30m
1:2.0 175 1748 1788 Heighit of slove
¢ (KN/m?) 40 Fig. 14. Safety factors according to height of slope during dry
season.
10 0 0.17 0.175 0.163
10 10 0.58 0.585 0.588
10 20 0.94 0.942 0.963 '
10 30 1.32 1.319 1.338 0.9
20 30 1.60 1.601 1.613 b
30 30 1.85 1.849 1.863 08 q
40 30 2.08 2.078 2.088 Fs . .
B © OTaren 97
E A SoiWorks
06 ] © MidasGTS
Table 2. Analytical safety factors for each analytical models during 0.5 a
rainy season
0.4
. Analysis program 10m 15m 20m 30m
Analysis parameter Height of slope

Talren97 Soilworks MidasGTS

Height of slope Fig. 15. Safety factors according to height of slope during rainy

season.
10 m 0.81 0.809 0.863
15m 0.65 0.652 0.688 =
20 m 0.57 0.568 0.588
30m 0.47 0.473 0.488 16 3
Condition of berm 15
Casel 0.56 0.567 0.613 Fs 4 Qrarenss
Case2 0.57 0.568 0.588 ' )| R
Case3 0.71 0.709 0.738 13 f R
m Midas GTS
Gradient of slope 2 '
1:0.5 0.12 0.121 0.173
1:1.0 0.42 0422 0.488 “ — - —
1:1.5 0.67 0.652 0.688 Condition of berm
1:20 085 0851 0.888 Fig. 16. Safety factor according to condition of berm during dry
2. 0
¢ (kN/m’) #0) season.
10 0 0.17 0.175 0.163
10 10 0.33 033 0.338 2. Midas GTS®ll o]l =3 #3434 Arte] k&
18 ig 8‘5‘; g:zg g:gz o] Talren97%} SoilWorksell &J3ll 4=3% SHAIE )4 A3}
’ ’ ’ o] ok#§ A O 7 Ok ) 4o = = Aoy 3
20 30 0.81 0.808 0.838 o) PAFRG FdH O ) 24% 2 R =
30 30 1.02 1.02 1.063 QIEIQILE. o= o] P xAel st 717g zlole 7]1st A

40 30 122 1222 1263 w2 ghdE)
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Fig. 17. Safety factor according to condition of berm during rainy
season.
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Fig. 18. Safety factor according to gradient of slope during dry
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Fig. 19. Safety factor according to gradient of slope during rainy

season.
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Fig. 20. Safety factor according to strength parameter during dry
season.
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Fig. 21. Safety factor according to strength parameter during rainy
season.
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