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Influence of Large-diameter Double Pipe Jacking Undercrossing in
Water-rich Sand Layer on Deformation of Existing Box Culvert

REN Liang', YE Xiongming*, HUANG Chao', ZHOU Shudong®, DU Tao’, CHEN Xiaodan’
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Abstract;In order to study the influence of large-diameter double pipe jacking undercrossing in water-
rich sand layer on the deformation of existing box culvert, taking Dongguan Shima River-Xiaohai River
water connection project as the background, a three-dimensional numerical model was established by
using the finite element software MIDAS GTS/NX to analyze the influence of the whole process of caisson
and pipe jacking construction on the deformation of existing box culvert. By summarizing the deformation
characteristics of the existing box culvert, and comparing the simulation analysis results with the
engineering monitoring data, the reliability of the numerical model is verified. The results show that
during the construction of caisson and pipe jacking, the maximum horizontal displacement of box culvert
structure is 1. 38mm, and the maximum vertical displacement is —2. 19mm, both of which meet the
control standards. The maximum horizontal displacement and the maximum vertical displacement occur at
the cross section of the box culvert under the pipe jacking, and the farther away from the pipe jacking,
the smaller the deformation of the box culvert structure. The deformation of the third-stage box culvert is
smaller than that of the second-stage box culvert.

Keywords: underground engineering; water-rich sand layer; pipe jacking; box culvert;

simulation ; monitoring
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Fig.1 Position and surrounding environment of the project
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Dongjiang-Shenzhen water supply project( unit:m)
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Table 1 Main parameters of rock and soil layers
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Fig. 6 The horizontal displacement
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Fig.7 The vertical displacement
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Fig.8 Comparison between simulated and

monitored values of horizontal displacement
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Construction Technology of Existing Steel Pipe Diagonal
Bracing Foundation Excavation Strengthening

WANG Shidong, YANG Guangde, XU Qinglu, ZHUO Shihua, YANG Yongfu

( China Construction Third Engineering Bureau Group Co., Lid., Suzhou,Jiangsu 215100, China)

Abstract;In order to strengthen the foundation excavation support system while protecting the outer wall
and bottom plate of the basement, a new foundation excavation strengthening construction technology is
proposed , which adopts steel pipe diagonal bracing and concrete waist beam inside the outer wall on the
existing structure. The principle is to construct a waist beam with the same width as the force transmission
belt on the inner side of the basement exterior wall, which not only ensures the effect of foundation
excavation support strengthening, but also effectively protects the basement exterior wall and prevents it
from cracking or deformation due to horizontal lateral pressure, thus avoiding the risk of later exterior wall
leakage. At the same time, the concrete shear groove is constructed on the existing floor to withstand the
horizontal force transmitted by the foundation excavation support through the steel pipe diagonal brace, so
that the bearing capacity of the foundation excavation support meets the design requirements. Compared
with the traditional foundation excavation support strengthening technology, this technology has the
advantages of fast construction speed, convenient operation and low cost, and will not affect the
subsequent basement structure construction.

Keywords ; foundation excavation ;strengthening; diagonal bracing;external wall ;leakage ; construction
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