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Analysis of Influence of Curtain —box Culvert Jacking on Surface Deformation
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Abstract: Under the condition of the rapid development of urban traffic, the large section shallow buried underpass has been
increasing day by day, the use of tube curtain box culvert construction has a unique advantage. In this paper, a curtain box
culvert project is taken as the background, key monitoring sections are selected based on the jacking thrust calculation results,
and a finite element model is established for key construction nodes to simulate the existing jacking scheme and analyze the
surface settlement deformation caused by the jacking of curtain box culverts. Based on the sensitivity analysis of the parameters

with large dispersion in the modified Cambridge model, the parameters with large influence on soil deformation are obtained as
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the parameters to be inverted. 25 groups of orthogonal test soil parameters were designed and substituted into a two — dimensional

model to construct the training data. According to the surface settlement monitoring data, soil parameters under five working

conditions were obtained by using ISA — ELM network model inversion, and then recalculated into the finite element model to

achieve deformation prediction under subsequent working conditions. The results show that the calculation method proposed in this

paper is in line with the actual law of the project, and has a good reference value for similar projects; the locations of the

maximum settlement and maximum value obtained by the proposed parameter inversion and deformation prediction method based

on intelligent algorithm are closer to the monitoring value than the initial parameter value, which indicates that the parameter

inversion has practical significance and value of use.
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Fig. 1 Section of pipe curtain box culvert
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Fig. 2 The starting point and the end point
of the pipe curtain crossing
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Table 1 Parameters of the modified Cambridge
model for each soil layer

F5 # W y/(kN/m®) Ky, v e OCR A kM
1 Fit2  19.8 0.50 0.33 0.73 1 0.17 0.02 1.37
2 Fit3 200 0.44 0.31 0.70 1 0.15 0.05 1.20

®2 BIRBEER-ECEISHE
Table 2 Parameters of modified Mohr — Coulomb
model for each soil layer
FY A y/(Nw) v v/ (KNm') e c/kPa o/°
1 HAt 1 19.0  0.35 19.6  0.907 10.0 8.0
2 £Rfkt+4 213 0.28 19.2  0.692 29.7 15.9
3 RUkES 23.0  0.23 23.4  0.628 12.0 48.0

R3 HHMBSE

Table 3 Structural material parameters

Lty AHF/ (KN/m?) HpER A/ GPa AL
iR 25.0 34.5 0.167
larked 78.5 210.0 0. 300
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Fig. 3 Comparison between measured and
theoretical values of jacking force
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Fig. 4 Schematic of finite element model of
pipe curtain box culvert cross section
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Fig. 5 Schematic of model size
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Table 4 Base values of parameters to be inverted

€o A K M

0.70 0.15 0. 05 1.2
£5 HRESUKT

Table 5 Parameter levels to be inverted

7J(EF‘ €y A K M
1 0. 40 0.075 0. 025 0.6
2 0.50 0.113 0. 038 0.9
3 0. 60 0. 150 0. 050 1.2
4 0.70 0. 188 0. 063 1.5
5 0. 80 0.225 0. 075 1.8
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Table 6 Inversion results of soil parameters

Im, €y A K M
TH— 0. 676 0. 153 0. 055 1. 175
T 0. 698 0. 162 0. 059 1. 128
TH= 0. 695 0. 155 0. 054 1.213
Ty 0.718 0.177 0. 056 1. 181
TAHh 0. 682 0. 164 0. 058 1. 105
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Fig. 6 Inversion parameters to calculate vertical displacement
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of initinal and inversion parameter settlement
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