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Longitudinal reinforcement effect of shield tunnel segments in soft soil

LIN Zhi-jun!, LIU Shi-ming', WANG Jin-chang?
(1. Power China East China Survey, Design and Research Institute Co., Ltd., Hangzhou 310012, China;
2. Institute of Traffic Engineering, Zhejiang University, Hangzhou 310058, China)
Abstract: The shield tunnel of urban subway in soft soil area is easy to cause longitudinal uneven deformation due to the
effect of many factors, such as disturbance of adjacent construction and unevenness of underlying soil layer, which brings
hidden trouble to the tunnel structure and normal operation. Based on the basic structural characteristics of soft soil and the
longitudinal stress deformation of tunnel, a space mesh reinforcement tunnel structure with transverse steel ring and

longitudinal steel strip is proposed. And the reinforcement effect is analyzed by numerical simulation, which provides

theoretical support and technical guidance for the reinforcement and design of tunnel longitudinal structure.
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Fig. 2 Finite element model of tunnel and reinforced member
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Tab. 1 Material parameters

AR TR 1
K J¥/m 0.4 A 5] 49 P 58 5 /mm 100
kel A A 1] 94 P ) B /mm 20
NN E/MPa 2.06x10° YA IFI AN T B )5 /mm 100
Je IR BZ 71/ MPa 400 YA 4N T B /mm 20
THRA L 0.3 okl Q345B H#4
*2 HEIREX
Tab. 2 Definition of calculation condition
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Fig. 3 The relation between longitudinal bolt stress and radius

of curvature
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Fig. 4 The relation between the opening of ring seam and
incremental step
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Fig. 5 The relation between the opening of ring seam and

radius of curvature
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