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Prediction of surface displacement caused by large
diameter shield tunneling through composite strata

SHANG Zhaotao', KUANG Xingchen’, XIA Qin', LIU Wu*, XIONG Feng’, WANG Zuocai®
(1. Wuhu Rail(Tunnel) Traffic Engineering Quality and Safety Supervision Station, Wuhu 241000, China; 2. School of Civil and Hydrau-
lic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract; As large diameter shield tunneling passes through complex geological strata, it usually causes uneven
settlement. To investigate the surface settlement characteristics, this study uses monitoring data collected
during the Wuhu Chengnan River Crossing Tunnel Project and analyzes the surface settlement of each cross-
section when the shield tunneling passes through full-section sand strata, soft-hard composite strata, and full-
section rock strata. Numerical simulation and Peck empirical formula are employed to validate the monitoring
data, and correction coefficients @ and f are then introduced to further modify the Peck formula. The results
indicate that the distribution of surface settlement is basically consistent for different geological strata during
shield tunneling, however, the surface settlement in the soft-hard composite strata is much higher than that in
the other two strata. Based on the engineering geological conditions and actual construction parameters, a
three-dimensional numerical model is established and the parameters are corrected by back analysis of on-site
monitoring data. The monitoring data of shield tunneling passing through various strata is fitted according to
the classic Peck empirical formula, indicating that the empirical formula can effectively predict the surface set-
tlement. Furthermore, based on the numerical simulation results and statistical analysis of a large amount of

monitoring data, a Peck correction formula with upper and lower limits is proposed to effectively predict the
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surface settlement caused by shield tunneling through different strata with higher accuracy. The research re-
sults provide a reference for subsequent and similar engineering projects.
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