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Disturbance Characteristics and Sensitivity to Construction Factors of

Shield Tunneling at Small Angles under Operational Tunnel

SHEN Zhangyong', CAO Weibiao', FENG Yun', YANG Yonglong', WANG Yingyi’
(1. Shanghai Tunnel Engineering and Metro Design Institute Co., Ltd., Shanghai 200235, China; 2. Shanghai Jiaotong University,
Shanghai 200030, China)

Abstract: By establishing a FEM model that conforms to the engineering characteristics, the disturbance risk and the
sensitivity to key technological factors of a large shield tunneling at a very small angle under a lake-bottom operational
tunnel are studied. The influences of different ground loss rates (0.5% to 3.5%) and grouting pressures (under-pressure,
equal-pressure and over-pressure) on the vertical displacement and stress distribution of the upper tunnel, the bearing
characteristics of the pile foundation, and the stability state of the shield tunnel itself are analyzed in detail. The results
show that the disturbance stress field and displacement field present a non-symmetric three-dimensional complex
distribution state. With the increase of the ground loss rate, the vertical displacement and Von Mises stress of the upper
tunnel show a linear increasing trend. The non-uniform unloading of the lower part causes the regional differences in
the frictional resistance and bearing mode of the pile foundation, which show a significant dependence relationship with
construction factors such as ground loss rate and grouting pressure. With the increase of the ground loss rate, the
pressure-bearing capacity of the pile foundation weakens, but the uplift resistance enhances. The research results have
guiding significance for the design and risk control of the shield tunneling.

Keywords: shield tunneling at small angle; numerical model; construction disturbance; parameter sensitivity analysis
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