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Finite Element Analysis of Excavation Stability of Large-diameter Deep
Shaft in the Water-Rich Sand Layer
ZHOU Jinsen"” ,XIAO Mingli"*, XIE Hongqiang'*, HE Jiangda'*,PEI Jianliang'**
(1. State Key Laboratory of Hydraulics and Mountain River Engineering,Sichuan University,
Chengdu Sichuan 610065;2. College of Water Resource and Hydropower,
Sichuan University,Chengdu Sichuan 610015)

Abstract: A shield receiving shaft of a water conveyance tunnel has the characteristics of large excavation diam-
eter,depth and high water level in sand layer, which puts forward higher requirements for the stress and de-
formation of the shaft structure during the excavation. In this paper.the construction process of this shaft is
simulated by finite element analysis and the displacement and stress laws of underground diaphragm wall and
the stratum of the shaft during the excavation process are studied. The analysis results show that after the
shaft excavation is completed,the maximum surface uplift is 39. 50 mm, which appears near the wellhead; the
maximum stratigraphic uplift is 41. 60 mm, which appears in the bottom hole formation; the maximum hori-
zontal displacement of the underground diaphragm wall is 2. 79 mm, which appears at the top of the shaft. The
calculated value of the horizontal displacement at the top of the underground diaphragm wall is in good agree-
ment with the measured value. The maximum tensile stress of the underground diaphragm wall is 1. 13 MPa.,
which doesn't exceed the standard tensile strength of the concrete,indicating that the excavation stability of the
shield receiving shaft is good. The analysis method and results in this paper can be used as reference for similar
projects.
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