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Chapter 8. Stability of Earth Slopes (Fill/Cut)
Outlines
8.1 Infinite slopes

O Sand slopes w/! no seepage

wi seepage parallel to slopes

2 Clay slopes < w/ no seepage

wi seepage parallel to slopes

2 Factor of safety
8.2 Slopes of limited height

2 Method of slope stability analysis considering equilibrium of free bodsy
as a whole | Friction circle method

2 Method of slices

- Ordinary method
- Simplified Bishop method

2 Factor of safety
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8.1 Infinite slopes

< Sand slopes w/ no seepage (submerged case)
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- If the free body is in equilibrium,

ET: Wm cosz — Ezﬁ% A - CDSEL‘.

T=W,; sinz — rza%zvb' d- cosisin: - (O

- If full resistance is mobilized,

T max =0 tEHE':v,g;. - d-cos?- tan
- To maintain stability, T, =T e

ie, vy d- cosi-tand=v, - d- cosi- sing

— tand=tan: or o=z (Fig 3 (a) w42
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< sand slopes w/ seepage parallel to slopes
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Fig, 2
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- For the equilibrium,
- N 2
T e d- cos“z
__ T _ .. i
(s il d- cost- sin:g (@
- The maximum shearing resistance at the bottom,
T o, =0 tand=v, & cos’i: tan g
- To maintain stability,
T - ¥ s
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ie, d=tan 1((?;)mnz) (Fig. 3 @) =~ @
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2 Clay Slopes

- For the equilibrium, Tguey can be expressed same as eqgs. D and &

depending upon the occuwrrence of sespage thru the slopes,

1e.,
COS I - SN 2

(T&a‘w‘i’)ﬂs — X d -

seepage | (T&me)s = vy, d-cosi- snz

w/ no seepage !

wf

- These can be rewritten as a function of © as the following

(Tmﬂ)ﬂs = o tang (Teqir)s = F

(8o o a1 O cos’d, always )

- These relations between T and O can be plotted by dotted lines in

the T - o planes, (Fig. 3 (b))
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- To maintain stahilities,

wi no seepage . ¢ + o -tan @ = o-tan ¢
—_— — —_— J— 1Hr -
w{! seepage ¢+ o-tan & = ?;'wnz

- Substitute the expression of 0 and arrange for the depths of soil

cover, o

o 1
A L. ; : =
w/ no seepage & Vi C{}SEE (tELI’l : —tfan 'CI?')
w/ seepage . dcr = ¥_C 1 Y T
¢ Cﬂszi(mg—(?ﬁ)tan@)
¢

2 Factor of Safety

Fg — _shear sirength along the shearing (sliding) surface
shear stress mobilized under the equilibrium
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