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Geological Risk Analysis and Control Study
for Shield Tunnel Construction in Deep-thick
Soft Soil Stratum in Wenzhou

SU Peisen

Abstract Objective: Located on the coast of the East China
Sea, Wenzhou, based on existing survey data for Wenzhou rail
transit, it is revealed that approximately 60% of the tunnel sec-
tions are situated in deep, thick muddy and silty soft soil lay-
ers. Given the limited experience in constructing shield tunnels
in deep-thick soft soil stratum, there is a need to conduct a ge-
ological risk analysis for tunnel construction in soft soil stratum
and propose effective control measures. Method. By revie-
wing and analyzing existing research findings, the current re-
search status of shield tunnel construction in soft soil stratum is
explored. Building upon this foundation and combining it with
practical engineering survey practices in the soft soil in
Wenzhou, the engineering mechanical characteristics are sum-
marized and the stress characteristics of tunnel lining structure

is analyzed utilizing finite element software. Risk control
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measures are proposed based on the analysis of adverse factors
leading to soft soil shield tunnel diseases. Result & Conclu-
sion: Taking into account the engineering mechanical charac-
teristics of deep-thick soft soil in Wenzhou and the stress char-
acteristics of tunnel lining structures, the geological risks asso-
ciated with shield tunnel construction in deep-thick soft soil lay-
ers are analyzed and summarized. Relevant control measures
centered on disturbance control are proposed for the construc-
tion of Wenzhou rail transit and other shield tunnels in deep-
thick soft soil stratum.

Key words soft soil stratum; shield tunnel; geological risk;
risk control
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Tab.1 Calculation results of tunnel lining structure of
with different buried depths

AW WRIES ERNE ks moph ksl e
BE/m  4H/(kNm) 45/(kNm) Ji/kN  J)/kN  {H/mm §i/m

10 173 -149 96 908 5.4 0.19
15 266 -234 144 1256 6.6 0.2l
20 414 -375 227 1605 9.2 0.26

S =T FORE RANREZAL " + 7 R R 2

—149.30 kNm

BT AP RZE R 25 R A L

Fig.1 Distribution law of bending moment of lining structure
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Fig.2 Distribution law of shear force of lining structure

718.45 kN

Fig.3 Distribution law of axial force of lining structure
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