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Table 1  Computation schemes
H, H, H n 1y /m
; 1 8 8 16 1 1 2
2 8 8 16 1 1 3
o SIG- 3 8 8 16 1 1 4
MA /W 4 8 8 16 1 1 5
° 5 8 8 16 1 1 6
1( a) 6 4 12 16 1 1 4
1( b) R 7 6 10 16 1 1 4
32 m 88 m H 16 8 10 6 16 1 1 4
m Hl n, H2 9 11 5 16 1 1 4
10 12 4 16 1 1 4
n, bo
11 8 8 16 0.80 1 4
12 8 8 16 0.67 1 4
13 8 8 16 1 0.80 4
14 8 8 16 1 0.67 4
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Fig. 1 Geometry model of the two-stepped slope
15 kPa 20° 18 kN/
m’ 10 MPa 0.34, o 2 m 6




Fig. 2 Influence of the width of platform
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2
Table 2 Computation results of factor of safety
F F, F
1% 1% 1%
1 1.412 1.266 -10.34 1.484 . 196 -19.41 1.087 1.036 -4.69
2 1.450 1.283 -11.52 1.429 .216 -14.91 1.121 1.066 -4.91
3 1.473 1.324 -10.12 1.415 .219 -13.85 1.155 1.116 -3.38
4 1.479 1.344 -9.13 1.418 .251 -11.78 1.194 1.162 -2.68
5 1.471 1.344 -8.63 1.456 .269 -12.84 1.235 1.222 -1.05
6 2.385 1.565 -34.38 1.157 .051 -9.16 1.127 1.059 -6.03
7 1.772 1.462 -17.49 1.298 .137 -12.40 1.152 1.102 -4.34
8 1.290 1.186 -8.06 1.618 .405 -13.16 1.155 1.122 -2.86
9 1.223 1.131 -7.52 1.701 .361 -19.99 1.152 1.125 -2.34
10 1.167 1.101 -5.66 1.641 .362 -17.00 1.144 1.108 -3.15
11 1.575 1.447 -8.13 1.457 .273 -12.63 1.204 1.166 -3.16
12 1.694 1.605 -5.25 1.510 .276 -15.50 1.254 1.217 -2.95
13 1.479 1.352 -8.59 1.530 .361 -11.05 1.213 1.193 -1.65
14 1.479 1.376 -6.96 1.644 .496 -9.00 1.269 1.263 -0.47
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Table 3 Results of the highly disturbed zone due to excavation /m
/
3 H =8 Hy=8; n =1 n,=1 1/3.7 4/6.5 7772 10 /12.5 13 /15.2 16 /15.4
6 H, =4 H,=12; n; =1 n, =1 1/3.0 3/6.0 4/6.8 6/12.0 12 /12.2 16 /12.7
7 H =6 H,=10; n; =1 n, =1 1/4.0 4 /6.6 5/8.0 8/12.0 12 /12.8 15 /13.9
8 H, =10 H, =6; n; =1 n, =1 1/3.6 5/5.6 9/17.0 12 /12.2 14 /13.4 16 /15.4
9 H, =11 Hy =5; n; =1 n, =1 17/3.9 5/6.7 10 /7.5 13 /13.5 14 /14.0 16 /16.3
10 H,=12 Hy=4; n; =1 n, =1 1/4.7 6/8.3 11 /8.4 13 /12.4 14 /13.6 16 /16.2
12 H, =8 H,=8; n;=0.67 n, =1 1/3.3 4/5.4 77174 10 /12.2 13 /14.5 16 /15.1

13 H, =8 H,=8; ny=1n,=0.8 1/3.7 4753 77/5.8 10 /11.7 13 / 15.

16 /15.9
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Table 4  Distance of highly disturbed zone from slope surface
for various platform width /m <1 S92,
2 3 4 5 6 n, n,
1 4.0 4.1 3.7 4.0 4.0 n_de( n, nz) n
4 8.4 6.8 6.5 5.5 5.5 n,=n,=n n=n,
5 8.0 8.0 6.9 4.4 4.4 >n, n,<n, =n
6 8.6 8.6 7.2 4.4 4.4
7 10.3 10.0 7.2 7.0 7.0 .
8 10.2 10.2 7.2 6.5 5.8
10 12.0 13.0 12.5 12.9 12.0 n
13 14.3 14.9 15.2 15.2 15.0
16 14.3 15.0 15.4 15.3 15.4
3.1
. 1.
. 2.
0.5 o
3.
1~2 o
4.
3.2 s
8 m
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Influence of Excavation on Homogeneous Stepped Slope

LIU Xiaoli' 2 WANG Wan' YING Zi' ZHANG Xu'

(1. College of Environmental Science and Engineering Ocean University of China Qingdao 266100 China;
2. Key Laboratory of Marine Environment and Ecology Minisiry of Education Qingda 266100 China)

Abstract: It has not been thoroughly investigated on influence of excavation to stepped slope stability and the corre—
sponding slip surface. Taking a two-stepped slope as an example by the finite element stress-based method of slope
stability the stepped slope stability and location of the potential slip surface were analyzed with excavation and
without excavation respectively. At the same time the highly disturbed zone due to excavation was analyzed. The
results have shown that compared with the factor of safety without excavation the factor of safety of the stepped
slope with excavation tends to smaller; there is little influence of excavation on factor of safety of the whole stepped
slope and the corresponding location of the potential slip surface. For design of the stepped slope it is better for the
width of platform to be greater than half of the average height of the upper and lower slopes; the height ratio of the
upper slope to the lower slope should be in the range of 1 ~2; it is more favorable to the slope stability that the

slope ratio of the lower slope is smaller than that of the upper slope.

Key words: stepped slope; excavation; slope stability; optimization design



