EXAMPLE
L

A cut slope was excavated in a saturated clay. The slope made an angle of 40° with
the horizontal. Slope failure occurred when the cut reached a depth of 6.1 m.
Previous soil explorations showed that a rock layer was located at a depth of 9.15 m
below the ground surface. Assuming an undrained condition and y_,, = 17.29 kN/m’,
find the following.

a. Determine the undrained cohesion of the clay (Figure 15.13).

b. What was the nature of the critical circle?

c. With reference to the toe of the slope, at what distance did the surface of slid-
ing intersect the bottom of the excavation?

Rock layer



SOLUTION

Figure 15.13 (b) plot of stability number against slope angle
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SOLUTION
L

Solution s Cy,
Part a . D=2 _ 15 F,= VHm
Referring to Figure 15.13, 6.1
Yo = 17.29 kKN/m’
cll
Hcr _ ym

From Figure 15.13, for 8 = 40° and D = 1.5, m = 0.175. So,
¢, = (H,)(y)(m) = (6.1)(17.29)(0.175) = 18.46 kN/m?

Part b
Midpoint circle.

Part c
Again, from Figure 15.15, for D = 1.5, B = 40°; n = 0.9. So,

Distance = (n)(H,,) = (0.9)(6.1) = 549 m 3



Slopes in Homogeneous clay Soil withc#0, ¢=0

(J The results of analytical solution to obtain critical circles was represented
graphically as the variation of stability number, m, with slope angle £.
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REMARKS

Since we know the magnitude and direction of W and the direction of C,
and Fwe can draw the force polygon to get the magnitude of C,.

LIH.:.‘

AC

Determination of the magnitude of

trial surface of sliding.

We can then calculate ¢’y from . —

+ described previously is based on a

Several trails must be made to obtain the most critical sliding surface,
minimum factor of safety or along which the developed cohesion is a maximum

The maximum cohesion developed along the critical surface as
C, .
Cy =Yy H[f (a, 5,0, ¢')] -}—dH = f(a, 8,6, ¢') = m = stability number
i
The results of analytical solution to obtain minimum /. was represented
graphically as the variation of stability number, 77, with slope angle 5 for

various values of ¢ (Fig. 15.21).

Solution to obtain the minimum £ using this graph is performed by trial-
and-error until /-, = £ ..=F. :



Slopes in clay Soil with ¢ = 0; C, Increasing with Depth
Cute) = Cafe =y T B2

where ¢, = undrained shear strength at depth z
€, -y = undrained shear strength at depth z =0
a, = slope of the line of the plotof ¢, vs. 2

Cuiz = m

L
Depth, z

Slopes in Clay Soil with ¢ = 0; and ¢, Increasing with Depth



Slopes in clay Soil with ¢ = 0; C, Increasing with Depth

= r':ll:z-ﬂ} i
YH |F,

where m = stability number, which is also a function of

a,H

Cp —

Cofz = m

Analysis of slope in clay soil (¢ = 0 concept) with increasing undrained shear strength



Slopes in clay Soil with ¢ = 0; C, Increasing with Depth

Table 15.2 Variation of m, c,. and g

m

1H:AV 1.5H:1V 2H:AV 3H:AV 4H:AV SH:AV
cp B =45 B=3369°  B=265T B = 1843° B = 14.04° B = 11.31°

0.1 0.158 0.146 0.139 0.130 0.125 0.121

0.2 0.148 0.135 0.127 0.117 0.111 0.105
0.3 0.139 0.126 0.118 0.107 0.0995 0.0037
0.4 0.131 0.118 0.110 0.0983 0.0907 0.0848
0.5 0.124 0.111 0.103 0.0912 0.0834 0.0775
1.0 0.0984 0.086 0.0778 0.0672 0.0600 0.0546
2.0 0.0697 0.0596 0.0529 0.0443 0.0388 0.0347
3.0 0.0541 0.0457 0.0402 0.0331 0.0288 0.0255
4.0 0.0442 0.0371 0.0325 0.0266 0.0229 0.0202
5.0 0.0374 0.0312 0.0272 0.0222 0.0190 0.0167
10.0 0.0211 0.0 175 0.0151 0.0121 0.0103 0.0090

Based on the analysis of Koppula (1984)
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