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A Comparative Study on Slope Stability by Case Examination
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Abstract

The accuracy of a limit equilibrium analysis of slope stability depends on the accuracy
with which the strength properties and geometric conditions can be defined, and on the
inherent accuracy of the method of analysis, Most of the slope stability analysis method have
been computer coded, and this is a comparative study on the accuracy of these programs,

Comparative analyses have shown that for the slopes with relatively simple conditions
most of the programs which are widely used in this country result in the same value of
safety factor with an accuracy no worse than +5%.

Similar results can be obtained from the examination of the several slope failure for which
accurate information is available on the strength and geometric conditions of the earth slope,

The critical failure surface, however, can be different from the actual slip surface, although
nearly the same factors of safety are obtained from the analyses of each surface.
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Illustration of the necessity of comparing minimum factors of safety

Factor of safety calculated by :

method 1 method 2

Circle A(critical for method 1) F,=1.5(min) F.=17
Circle B(not critical for either method) F,=1.6 F,=1.6
Cirele C(critical for method 2) F,=138 F,=1.4(min)
Comparisons : circleA : F,<F,

circle B : F,=F,

circle C : F.>F,

min, values : Fi min>F2 min

y=18.85KN / m*

¢ =20
=27 75KN / m¥
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Case 1 : ¢ “=20°, ¢'=600psf(28.75KN/m?),
y=120pcf (18.85KN / m?®) 31 s
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Case 2: ¢7°=20°, ¢’=2875KN / m?o]iL
HyEe ¢'=10° ¢=02 2%

Case 3: ¢'=20°, ¢ =28.75KN / m?o]iL
Yu=0.252 3¢

Case 4 : Case 22} -2 ol v,=0.25¢1
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Case 5: Case 13} 722 f&{4oll piezometric
head 7} F171 7%

Case 6 : Case 2 2} 72 f&ft:ol] piezometric
head 7} 171 73-%-
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H 2. Comparison of factor of safety for slopes in simple conditons.
method computer program Stability chart
Case No, |STABL 5 | REAME | SSTAB][] | STABR MALE Cousin Janbu Morgenstern
1 1.968 2.096 2132 2.105 2.130 2.03 1.80 2.08
2 1.430 1.449 1.458 1.456 1.493 1.53 1.49 1.69
3 1.685 1.808 1.820 1.800 1.846 1.78 - 1.55
4 1.196 1.205 1.205 1.197 1.245 1.27 — 1.37
5 1.820 1.937 1.947 1.975 2.006 1.93 1.67 1.57
6 1.392 1.319 1.336 1.326 1.352 1.40 1.53 1.38
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12! 2 Failure surfaces at IH 610 and Scott Street.
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¥ 3. Factor of safety for embankment at IH 610 and Scott Street

program STABL 5 REAME

SSTAB 11 STABR MALE

Fs 0.946 0.957

0.956 0.963 0.951
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2! 3. Cross section of Carsington Dam,
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¥ 5. Soil properties of Carsington Dam.

terial unit weight ¢ ¢- pore pressure
materia ]
(KN /m?) (KPa) (degree) ratio vy
core 18.5 0 22 0.42
zone | and [] 21.0 0 25 0
“Boot"* 18.5 0 22 0.53
slope protection 18.5 0 35 0
weathered mudstone 18.0 100 30 0
yellow clay 21.5 0 18 0
* The “boot” is the upstream projection of the core.
X 6. Comparison of factor of safety for Carsington Dam
program STABL 5 REAME SSTAB 1 STABR MALE
Fs 0.964 0.960 1.09 — 1.03
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