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Abstract

To identify the stability of cantilever retaining wall in safe state by the deterministic method,
these potential modes of such geotechnical failures as bearing capacity, horizontal sliding and
overturning are analysed using Advanced First Order Second Moment (AFOSM) method. All
design variables are assumed of the normal distribution and to be statistically independent. Cons-
idering the correlations between the single modes, structural system reliability index is 2. 05.

Even if the safety factors are larger than the required value in the codes’ by the conventional
deterministic method, the system reliability of this structure may not be judged to be safe state

since the system reliability index is much lower than general value of 3.
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Table 1 Input data

Design variables Mean C.0.vV

1) H,(m) 3.5 0.15

2) B(m) 3.5 0.05

3) di(m) 0.4 0.05

4) d:(m) 0.6 0.05

5 a 0.4 0. 085

6) Ds(m) 1.35 0. 05

7) D.L.(t/m?) 0.35 0.15

8) L.L.(t/m?) 0.65 0.35

9) 7.(t/m?) 2.45 0. 065

10) 7:(t/m%) 1.85 0.08

11) ¢,(rad) 0.576(33%) 0. 085

12) o (t/m?) 0,15 0.18

13) 74(t/m®) 095 0. 08

14) ¢y(rad) | 0.524(30%) 0.13

15) Cy(t/m?) 0.35 0.21

16) d.(m) 0.65 0.05

17) N, 1.0 0.1

18) N, 1.0 0.1

19) 75(t/m?) £ 0.95 0. 085

20) ¢s(rad.) | 0.454(20°) 0.16

21) ¢;(t/m?2) 1.27 0.27

22) N, Lo 0.1
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Fig. 2 Variables of retaining wall
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Table 2. a Results of reliability analysis for all failure modes

Failure BFM SFM i OFM
modes ; |

Variables E Failure point Dlrectlggsi ne Failure point D 1rect1?cr)xs ine ‘ Failure point ; Dlrectlgcr)xsme
1) H,(m) 3.273 0.190 3. 054 0.356 2.282 0.414
2) B(m) 3.427 0.191 3.451 0.119 2.954 0.575
3) d,(m) 0. 400 1.348%107* 0. 400 6.977x107* 0.398 0.018
4) d(m) 0. 600 2.020x107° 0. 600 0.012 0.595 0. 032
5) a 0.397 0.037 0. 404 —0. 050 0.414 —0. 089
6) Dy(m) 1.331 0.164 1.330 0.124 1.336 0. 034
7) D.L(t/m?) 0.353 - 0. 026 0. 354 —0.029 0.362 —~0.036
8) L.L.(t/m? 0.706 -0.112 0.717 —0.125 0.866 —0.156
9) 7.(t/m?) 2. 451 —1.411x10"* 2.432 0. 048 2.334 0.126
10) 7:(t/m%) 1.893 —0.132 1.011 —0.172 1.958 —0.112
11) ¢ (rad.) 0.543 0. 306 0.531 0. 386 0. 460 0. 464
12) c,(t/m?) 0. 147 0. 055 0.146 0. 062 0.135 0. 092
13) 7,(t/m?) 0. 940 0. 067 0. 940 0. 055 0.925 0. 067
14) ¢q(rad.) 0.514 0. 062 0. 490 0.211 0.503 0. 056
15) ¢;(t/m?) 0.337 0. 080 0.319 0.179 0. 303 0.110
16) ds(m) 0. 650 9,728%10™* 0. 644 0. 075 0.648 0.011
17) N, 1. 066 —-0.297 1.103 —0.434 1,235 —0.435
18) N, 0. 998 0. 010 0.943 0.239 0. 986 0.021
19) r*(t/m?) 0. 950 2.155x107¢ 0.949 7.065x107% — —
20) ¢s(rad.) 0. 354 0. 646 0.387 0. 386 —_ —
21) Cs(t/m?) 0. 942 0.458 0. 941 0. 400 — —
22) N, 0. 956 0. 205 — - — -
Tty Py 8 Py(50) 8 Py
Iteration Eo\ 8 1(7%) 7 7(%)
1. 2.227 1.301 2.402 0.818 5. 900 1.0x10¢
2. 2.138 1.629 2.379 0.871 5.431 1.0x107®
3. 2.140 1. 620 2.379 0.871 5. 424 1.0x107¢
Table 2. b Safety factors of deterministic check
Failure modes i Demand l Capacity { F, 5. 1 &
BFM(t/m?) 12.03 ’ 36. 42 3. 03
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