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Reliability Analysis of Supporting System of Suspended Diaphragm
Wall Without Rock Shoulder in Soil-rock Foundation
Excavation Based on Redundancy Theory
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Abstract ; Based on the engineering background of Lingnan Square Station of Guangzhou Subway Line 12,
a redundancy expression formula considering the ultimate bearing capacity of members is proposed. A
three-dimensional numerical model of foundation pit excavation under the supporting system of a
suspended diaphragm wall without rock shoulder in soil-rock composite strata was established, and the
reliability of the supporting system of a suspended diaphragm wall without rock shoulder under different
soil-rock interface depths and underlying rock stratum strengths was discussed. The results indicate that
the calculation results of strength redundancy and stiffness redundancy are more concentrated, and the
evaluation results of stiffness redundancy are the most conservative. The calculation results of redundancy
considering the ultimate bearing capacity of members are more dispersed and more sensitive to different
working conditions.
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Table 1 Physical and mechanical parameters

of typical strata

E 2 Cictan MR+ WORARD 2
/(KN - m™) 18. 00 25. 60
BURRE/ kPa 85.20 37 000. 00
PR/ MPa 3.73 4 850. 00
TAFA H 0.38 0.30
R F1/kPa 22.25 16 890. 00
PIEESE S/ (°) 26.57 43.00

R2 HEHEIR

Table 2 Numerical calculation working condition

T H'/H, ¢, /¢,
1 0.2
2 0.4
3 0.6 760
4 0.8
5 1.0
6 760
7 380
8 0.6 190
9 95
10 48
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Fig.2 Numerical calculation model ( unit:m)
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Table 3 Formation parameters in the calculation model
s w/ TR R B YIR I/ EESEff/ Brhrag g/

(kN - m? ) MPa MPa kPa (°) MPa

WEE L= 18. 10 5.18 1.35 22.25 26. 57 0
HIE(c,/c,=760) 25.60 4 041.70 1 865. 40 16 890. 00 43.00 3.70
A2 (¢, /c,=380) 25. 60 2 020. 85 932.70 8 446. 00 21.50 1.85
A2 (e, /c,=190) 25. 60 1 010. 43 466. 35 4223.00 10.75 0.93
HZE (e, /c =95) 25.60 505.22 233.18 2 111.50 5.38 0. 46
HIE (e, /c,=48) 25. 60 252. 61 116. 59 1 055.75 2.69 0.23
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Table 4 Supporting structure parameters

F— Rt/ &E%/ 3 WA i S H F®R I/ N EEHEFf/ Yrhiim g/
mm (kg - m™) GPa kPa (°) MPa
o 5 1 000 2 500 30 0.2 4070 43.87 3.5

. , 800x1 000

RS+ 1 000%1 300 2500 30 0.2 4 070 43.87 3.5
WS FEE 800x800 7 800 200 0.3 — — —
SR 1 500 2 500 30 0.2 — — —
Bk b ¢1 000 2 500 30 0.2 — — —

x5 BHETESR
Table 5 Numerical calculation steps
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Fig. 4 Distribution law of total displacement field of

foundation excavation when H'/H,=1. 0(unit:m)
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Fig.9 Calculation results of the redundancy of suspended
diaphragm wall excavation without rock

shoulder at different interface depths
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Fig. 10 Calculation results of the redundancy of suspended
diaphragm wall excavation without rock shoulder

at different underlying rock strength
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