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Abstract: To determine the anchorage depth for rigid anti-slide piles, a reliability analysis model is established based on the
strength reduction finite element method. The target reliability index is selected according to the classification of slope
engineering, and the design of the anchorage depth of anti-slide piles is guided by the target reliability index. Through the
analysis of a practical project, the effects of the variation of soil layer parameters on the anchorage depth are studied. The main

influence parameters are determined. It is shown that using the reliability analysis method to determine the anchorage depth for

rigid anti-slide piles is rational and useful for engineering applications.
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Fig. 1 Calculation diagram of rigid anti-slide piles
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Table 1 Parameters of soil layers
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Table 2 Relationship between strength reduction factor and

anchorage depth

7 b /m AN £ K 1 ) AP 5 AV 0
s 2 (0,),.. /kPa J1lo,]/kPa
1.0 7.407 651.12 651.12
1.05  7.586 633.14 658.01
.10 7.748 618.34 663.76
115 7915 604.22 669.74
120 8.168 591.62 675.31
125 8315 580.39 630.48
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Table 3 Coefficients of variation of calculated parameters

Fa

T 4 72 ¢ ¢ m A H

5% 0.020 0.020 0.200 0.30 0.05 0.05 0.015
6% 0.025 0.025 0225 035 0.10 0.10 0.065
6% 0.030 0.030 0250 040 0.15 0.15 0.115
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Table 4 Relationship between reliability index and anchorage

depth
hym — ARFEHSY  RRFHSY  ARARYSY
7.407 0 0 0
7.650 1.0372 0.4193 0.3108
7.810 1.8480 0.7386 0.5071
7.980 2.6259 1.0493 0.6989
8.110 3.3229 1.3314 0.8738
8.967 — 2.8505 1.8739
11.030 — — 2.8526
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Table 5 Sensitivity analysis of reliability index to parameters

B RHS, AR B Ap
14 0.02~0.03 3.32~2.37 0.95
7, 0.02~0.03 3.32~1.20 2.12
?, 0.2~0.25 3.32~1.66 1.66
[ 0.3~0.4 3.32~1.35 1.97
m 0.05~0.15 3.32~247 0.85
A 0.05~0.15 3.32~2.46 0.86
H 0.015~0.115 3.32~2.41 0.91
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