$41% %5 EHAFE TEFIR Vol.41 No.5
2024 % 9 A Journal of Architecture and Civil Engineering Sept. 2024

Sl W' L0 LA B N Bk R U T S A A [T ). AR S TR AR R . 2024, 41(5) 1 173-182.
WU Bo,XIA Qian, LIU Cong,et al. Deformation reliability analysis of subway deep foundation pit under complex environment[ ] ]. Journal of

Architecture and Civil Engineering,2024,41(5) :173-182.

DOI:10. 19815/j. jace. 2022. 09107

ERINETHMHKRERERAEESH

x kR'"LVE O MFLx BRI, EEE
(1. BT RY EARS@EFTERSBEVI0 B8 3300135 2. MM Bb 2By A TR 24 B .
JOA TN 5109255 3. T TREERE B SACHE TSR W T 315211

WE AT AL LR TRERAAE N TEAE BT EBAXNMAAREL 5%, @ HEMMN
AMWE BT, R TSI 5 AL A48 4E, 5] N Hermite BEAL % | X, # & 3 A4 sk vf 2
T RAMAZTZNERBHEAAX HAAREBTELE, EREAW . EBRAXMEMMIAIRZ 5
EHAMESEFFFEAMEL AHAZARLIHTEH T . A3 AL REBIET FRAXEMN
AR ESFATIE B bral E5MALTMANREBE T L EFEESARENTREEY
AR R HEA L EEEFZEK Cov(p) )R AN 245  RiEH L EEG R FHATmda B2
Bt AR AP EMKFES LA AMER IR ATRESELARNEHTERE,
EHRTLERBEFABTERER S0 RXMF RIELEFEEBL T AEM,
FRBFREEMARE S E ;TR TRE; L RAAHKT FHB

RESHES.TU4TS. 2 XERARERD A XEHS:1673-2049(2024)05-0173-10

Deformation reliability analysis of subway deep foundation pit under

complex environment
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Abstract: In order to calculate the deformation reliability of subway deep foundation pit under
complex environment, a non-intrusive stochastic finite difference method was proposed. By
constructing a stochastic finite difference interface, the deterministic analysis and stochastic
analysis were integrated. The Hermite random polynomial was introduced to determine the
explicit function expressions of three output responses and 12 input variables, and the
deformation reliability of foundation pit was calculated. The results show that the calculation
accuracy of the non-intrusive stochastic finite difference method is similar to that of the Monte
Carlo method, but the calculation efficiency is much higher than that of the Monte Carlo method.

The feasibility of the non-intrusive stochastic finite difference method is verified by the calculation
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results. According to the correlation strength between the output response and the input

variable, the density of sand layer has a great influence on the reliability of foundation pit

deformation. The coefficient of variation of sand density Cov(p;) is set to 2 times of the initial

value, the influence of the variability of sand density on the output response is verified, and the

failure probability of surface settlement and horizontal displacement of retaining structure is

obviously improved. In order to improve the deformation reliability of deep foundation pit, more

samples should be collected before determining the coefficient of variation of soil parameters to

ensure that the soil density is closer to the real value.

Key words: deep foundation pit; stochastic finite difference method; deformation; reliability; soil

parameter variability
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Fig. 1 Station foundation pit distribution
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Table 1 Soil layer and support structure parameter
34 h/m|p/(g+ cm ) |c/kPa| /() | E/MPa | o
e+ 5.0 1.46 12.0 | 29.20 12 0.43
W UE B+ 1.8 1.65 12.9| 4.10 4 0.45
= 8.5 1.90 1.0 | 28.00 60 0.35
Bt 1.4 1. 94 22.0 | 18.00 20 0.28
mMfLE 15,3 1.98 56.4 | 27.25 250 0.28
N % Sk 25. 00 3X 10t |0.30
TR B+ 25. 00 3X 10t |0.30
A N 78.50 20.9X10%| 0. 25
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Fig.3 Numerical model of foundation pit (unit:m)
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Fig. 4 Displacement cloud map under foundation

pit excavation
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Table 2  Statistical characteristics of soil layer parameters
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Table 3 Relative sensitivity index of input parameters

2H /kPa | ¢/ | E/MPa| ° / v
(ge+cm )

¥i{H 12 29. 2 12 1.46 0.43
K+ | R R 0.27 | 0.27 | 0.03 0.07

FRUEZE | 3.24 | 8.01 | 0.36 0.11

¥y 12.9 | 4.1 4 1.65 0. 45
TR+ | AR A K| 0.24 | 0.38 |0.047 5 0.04

FrE2 | 3.07 | 1.56 | 0.19 0.06

¥iE 1 28 30 1. 90 0.35

B8 : «
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Fig. 6 Correlation coefficient of physical and mechanical parameters of each soil layer
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Table 4  Statistics characteristic parameters of output response
ZH R UTRE Y 7 1] B4R L X J7 1] B 4P OK -0

B —k =B V4 By —k =M Ve By —k =M Ve By
7 B ¥ A /mm —22.660 | —22.500 | —22.380 27.652 27.554 27.472] —20.100 | —20.049 | —19.981
{7 B b ifE 22 /mm 1. 867 1. 921 1.919 1. 692 1. 668 1. 665 1.092 1.115 1.115
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Fig.7 Surface subsidence function distribution
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