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Slope Stability
Alessio FERRARI (AF)

Exercise 8a - Solution

DESIGN OF A MITIGATION WORK
GEOSTUDIO™ SLOPE/W

The goal of this exercise is to perform a stability analysis with the commercial software GeoStudio™
2018 SLOPE/W. Furthermore, a modification of the slope geometry must be proposed in order to

improve the stability of the slope.

Exercise

Consider the slope reported in Figure 1. Geometry and soil properties are given in Table 1. The slope

is considered completely dry.
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Figure 1: slope geometry.

Table 1: geometry and soil properties of the slope reported in Figure 1.

yary (KN/M®) | () [ H(m) | L(M) | ¢’ (°) | c

’ (kPa)

Clayey silt 18.0 300 | 80 | 14 | 220

3.0
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a) Evaluate the factor of safety of the slope F = min; { F(si) } - adopting GeoStudio™ SLOPE/W
with a slice division of the domain n=20. Consider the simplified Bishop method and run the

analysis according to the Grid and Radius mode.

b) Compute the Neutral line and comment on its position.

c) Propose two possible corrective measures consisting in the modification of the slope geometry
in order to increase the factor of safety to at least a value of 1.3. When possible (at least in
one of the two requested options), try to maintain the same initial volume of the slope material

(cut and fill). Report the results in the table below.

Table 2: summary of computations with GeoStudio™ SLOPE/W.

Initial case Corrective measure 1 Corrective measure 2

F= F= F=

(Xc; ye) = (Xc; ye) = (Xc; ye) =

r = r = r =

Solutions
a) F=1.051, xc=-1.236m, y.=20.008m, R=20.017m.

Factor of Safety
W 1.061-1.161
I 1.161-1.261

1.261 - 1.361
361 -1.461
461 - 1.561
561 - 1.661
661 -1.761
761 -1.861
-1.961
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b) The position of the neutral point is given by:
tan o'

tana, = (1-Bsec® «,)
0

The slope considered is dry, as a consequence B =0 and tane;, = tang

@'=22° and Fo = 1.061
Which results o= 21°

For geometric construction:

AB =Rtang,
BC = ABcos¢,

XE=BC'XC
xB=7.05m

c) Option 1: Addition (or removal) of material in order to decrease the inclination of the slope F
= 1.31, Xc= -3.37 m, yc= 26.57 m, R=26.47 m (solution by flattering the overall slope,
displacement of the point 0,0 to -4.5,0.)
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Factor of Safety

M 1.310-1.410
@ 1.410-1.510
01.510-1.610
[01.610-1.710
1.710-1.810
1.810-1.910
1.910-2.010
2.010-2.110
2.110-2.210
>

Option 2: Cut and Fill
F=1.497, X;=-2.53 m, yc= 6.47 m, R=6.48 m.

Factor of Safety

W 1.497 - 1.597
@ 1.597 - 1.697
1.697 -1.797
1.797 - 1.897
1.897 - 1.997
1.997 - 2.087
2.097 -2.197
2197 - 2297
2.297 - 2.397
2
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