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Stability Analysis of the Slopes
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Summary

The paper compared the Bishop methed to the Fellenius method in the analysis of slope stability. Labo-
ratory model test was carried out in the case of seepage flow considered.

The results obtained from this study were summarized as follows ;

1. The slice pieces of 10 were enough to analysis the slope stability.

2. The safety factor.by the Fellenius method was lower than the Bishop method by the 96 to 97% in
the case of no seepage flow and by the 95 to 96% in the case of seepage flow considered.

3. Besides the parameter of soil and slope, the safety factor of slope was influenced by the height of slope.
This phenomena was distinct in the height of slope less than 10 meters.

4. In the case of clay, there was no difference in the safety factor of slope between Fellenius and Bishop
method. The safety factors of slope with the seepage flow considered were lower than those with no see-
page flow.

5. The influence of cohesion on the safety factor was more significant in the Bishop method than in the
Fellenius method.

6. The slope failure of model test of A and B soil samples with high permeability coefficient was taken
place slightly in vicinity of toe by the concentration of stress and gradually increased.

7. Under condition of same slope height, the shapper the slope, the shorter the radius and the center
of critical circle appered downward and finally failure of slope occured inside the slope.
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Table-1. Assumptions of Slice method.

Equilibrium of total soil slices
Method Direction of AQ
Horizental forces | Normal forces Moment
Fellenius Parallel to the % % . o
Method slide plane ‘
Simplified Horzental
pl 1'1 I - % o o
Bishop Method direction
Simplified
z O X
Janbu Method O
Spencer Angle of § to tho
> gle of & to tho. e O e
Method horizental direction
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Fig. 1. Forces in the Bishop method.
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Table-2. Physical properties of soil used.

Sample| Specific Mech. Analysis Unif. | LL PL

No |Gravity| 2.00- | 005 |<000%m | coeffi,
0.05™™ 10.005™m

Gs) | @) (%) %) (cu) (%) (%)

Soil | OMC | MDD | Coeffi. | Direct shear | Direct shear
of Itest 'tast(submersed)
Class. pem
k'l cl o | c | o
(%) | (g/em) [(cm/sec) (kgferl) | () [(kg/erm)| (o)

A 2636 | 100 - - 2.05 NP NP

Sand | 39 | 1592 |139X102 004 4 0.084 29

B 2670 88 10 2 787 NP NP

Sand 14 1688

5X104| 0084 29 0.037 29

C 2653 73 14 13 | 13333 | 278 | 132

Sand loam| 16 1814 [3X10% 009 42 | 0040 | 31
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Table- 3. Results of compaction in model test

0. M. C [Wet density|Dry density (:I?)egrtxcet i(())fn
@ | e | e |

A ' 39 1.460 1.405 8.3

14 1.623 1.424 8.4

16 1.813 1.563 8.2 |
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Fig. 10. Slope failure test for uniform load.

sto] BV APESIT oloN “kihoE Fk
g7} e o}

Fig 102 3fMEe) AR 2 A =o| 57em= B+
3 ERimE A B EEE) N A E5HRRE
< FAANAE A% & EMPIZ PHEE 9o
© SFoMHES HEEEE NEshT e
FEEM AL AR BFEE vepd A
o). 1ol A () <9l B{ET Bishopikol
3 A kg LeRolth, THNM H= e
o] ROl E/nEol wte} WHE FRsle %
SHMES A2 JeEri T ERfiEe A
—F3Ehe SRS Vel =3 Bt olyy
E E5MEES ZEFEfmEANA BE e &
CEE7E 718 25 2o BiKloln A E
<l ARKIZE M &e EomfiECR st
Yo},

5. flEmA AT AN Mk

Fig 11& 35S Fktol Eiah A BRI EERET
mol A fERf L BMEo) BBES) E L K2
g FEFo vebd Aol Mol HitHol 2

952 MREY WASS Y YohE A

2 Uehla QU #3) 4 MEERC) B I
REY FOBS = B A BROS AF
B #050°9) FIES o] FHA HERITH 2852
BRES e FEshs e e

X (cm)
200 180 160 140 120 100 80 60 40 20
r v v L L v L T T T
B30, 101, 5049 A%0°
‘30, 99, 4,878
B0, 86, 4560 A ——— 120
440
-
60 &
g
80
4100
4120
4130
(a) A-Soil
X (cm)
200 180 160 140 120 100 80 60 40 20
r T T T T " T T
T T 500
Angle, Radius, SF
F30, 9, 7515 g% +—B30, 101 7661 120
F40, 83, 6,927 ;
d 4 -‘~’(4_B4Q8117010
F50, 80, 6,507——"9N"_psg, 80, 6. 4
F60, 78, 606 ———— &m 7&\% 40
FSOSGSZ‘W——:; /" B, 49,5110 deo ™
“\3:! g
WSS T T 8 4 3
ORI {80
[N \\ NN
R ~ o
NN 4100
1 Y AN ~ ~
loa & _A A L.
9080 7060 5 40 30 1120
130
(b) B-Soil
X (cm)
200 180 160 140 120 100 80 60 20
T T T T T 50° T T
Angle, Radius, SF ‘«— B30, 101, 8,309 20
F40, B4, 7,398 B e—F30, 99, 8002 7
F50, 80, 6,863, /‘I—‘BQO, 84, 7551
F10, 78, 5825 v *—B50, 81, 6933 40
T gy <
B o B%. 49, 4761 60 o
NS I F0, 48, 5021 g2
:“\\‘\\\‘\\\ {80
! ‘\\\\ NN
:I‘\‘\‘ \‘\\\\ 1100
[ T R T PN
[ W D N 2 LN .
9 80 70 60 5 40 30 j 120
<130
{c) C-Soil

Fig. 11. Slope stability analsis in the model
test.
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