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Abstract: Based on a deep foundation pit project in Wuhan, we establishe a numerical model using the
PLAXIS 2D, analyze the sensitivity of HSS model parameters for cohesive and sandy soils, evaluate
the sensitivity of soft soil layers in the first terrace of the Yangtze River, and invert the significantly
sensitive parameters. Firstly, the sensitivity analysis of certain parameters of the HSS model for
cohesive and sandy soils is conducted, focusing on the parameters that most significantly affect the
settlement of the tunnel crown. Then, the sensitivity analysis of the soft soil layers in the first terrace of
the Yangtze River is carried out to determine the soil mechanical parameters to be inverted. Finally,

combining the existing tunnel crown settlement monitoring data, the inversion of the soil mechanical

parameters to be inverted is conducted using a deterministic forward-inverse method. The results show

éiﬁu

« GRS EHEA: 2024-08-26 FHBEH: 2024-10-22 ME&EEBHH: 2025-01-24
BEL£WH: HEARRHS(51909259)
EE® . W (20014E4:), B BARAE: LA I8 E-mail: 2023228070@chd.edu.cn oyl
BISMEE: W (19914F4:), B RFE: L3045 ; E-mail: jhhuang@whrsm.ac.cn ZR20240264




140 iRz (HARHERR H3E30)

964 4

that for both cohesive and sandy soils, the parameter that most significantly affects the tunnel crown

settlement is the small-strain reference initial shear modulus (G}"). In the soft soil layers of the first

terrace of the Yangtze River, the layers that significantly affect the deformation of the existing tunnel

are the silty fine sand layer and the fine sand layer. The inverted G}' values for the silty fine sand layer

and the fine sand layer are 90 MPa and 120 MPa, respectively.

Key words: HSS model; deep excavation engineering; numerical simulation; parameter; sensitivity

analysis; inversion
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Excavation pit layout
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Table 2 Initial calculation parameters of subsoil HSS model
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ZRIE AL 3.47 18.5 8 18 0 35 35 105 31.5 1 0.8 0.2 0.7 0.69
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Table 3~ Structural element calculation parameter
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Table 4 Four levels values of three parameter

in sensitivity analysis
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Table 5 Orthogonal experimental design table for three
factors at four levels
e EY E Gy
1 1 1 1
2 1 2 2
3 1 3 3
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5 2 1 2
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7 2 3 4
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9 3 1 3
10 3 2 4
11 3 3 1
12 3 4 2
13 4 1 4
14 4 2 3
15 4 3 2
16 4 4 1
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Fig. 4 Computational model for parameter sensitivity analysis of the HSS model in silty clay
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Table 6 Calculation results of three-factor four-level orthogonal experimental for clay soil
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Fig. 5 Analysis of factors affecting tunnel crown settlement
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Table 8 Inverted calculation parameters for HSS model of silt and fine sand layers
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