Hans Journal of Civil Engineering /AR T2, 2023, 12(6), 752-759 Hans Xl
Published Online June 2023 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2023.126085

BlE+{ER T ERBGAZ RIS

ERH, F O, HEK, LRE
[ A T B R A IR A R, R

Weks HiH: 202345 H19H; FHHEM: 20234F6 H9H; KA HM: 20234F6H21H

HE
AT w4 E RR BRI R, DA 223 X 4268 RO E A sEdl, PR RTHAFABAQUS,
HETIREETCDORE, BV THMTREEREMBERL, UM ERSHE LIHRERBER TR

TEAHME, ZWRINT “ZRE, MRE” PHEGHES, EREWD L TRIMABK, FHitngizss
HIPIBY 7R R ROR/NE G IR TERR , BT TURR A AR SR &8 O B R4t — e it =

XK ia
ERRBEIE, ZWER, COPEE!, HEIH

Deformation Mechanism Analysis of Pipe
Gallery Structure under Backfill Soil

Huaqiao Wang, Tao Luo, Lianlin Gao, Xiaoyang Ma

STECOL CORPORATION, Tianjin

Received: May 19", 2023; accepted: Jun. 9", 2023; published: Jun. 21, 2023

Abstract

In order to reveal the settlement law of underground comprehensive pipe gallery backfilling, a
numerical model of underground comprehensive pipe gallery structure was established using fi-
nite element software ABAQUS and concrete CDO model, taking a comprehensive pipe gallery
project in Xiong’an New Area as an example. The deformation characteristics of the pipe gallery
structure under the loading of the upper filling soil were analyzed. The design concept of “multiple
compartments, small compartments” was proposed, and the shear stress of the upper and lower
plates in the pipe gallery structure was relatively high. Therefore, strengthening the shear
strength of this part can effectively reduce the deformation and damage of the pipe gallery struc-
ture, and the research results can provide certain theoretical guidance for similar comprehensive
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pipe gallery projects.
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Figure 1. Schematic diagram of pipe gallery model
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Figure 2. Schematic diagram of soil model
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Table 1. Calculation parameters of model

#=1 BRTESY
WH%R  EREm  E(kg/m®) Pk E/mPa TARALE 1 HH 5 Silc (kPa) W) o

3 0.4 1,850 45 0.33 8.0 10
ES 4.0 1,850 45 0.35 8.0 12
bl i 5.1 1,910 12.8 0.30 31.3 18.1
Franip 13.0 1,950 33.0 0.33 2.0 32
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Figure 3. Schematic diagram of backfilling steps
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Figure 4. Cloud diagram of compressive stress of pipe gallery cross section
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Figure 5. Shear stress nephogram of pipe gallery cross section
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Figure 6. Cloud diagram of stress distribution in all directions of pipe gallery
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Figure 7. Schematic cross-sectional view of longitudinal pipe gallery
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Figure 8. nephogram of compressive stress of side wall
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Figure 9. nephogram of shear stress of side wall
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