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Study on internal force distribution of quasi-rectangular shield
tunneling construction

XU Sen', ZHU Yao-hong'", DONG Zi-bo%, ZHOU Jun-hong?, WU Cai-xia', YANG Lei'
( 1.Faculty of Architectural, Civil Engineering and Environment, Ningbo University, Ningbo 315211, China;
2.Ningbo Rail Transit Group Co., Ltd, Ningbo 310006, China )

Abstract: The mechanical characteristics of lining structure at operation stage can usually be simplified to the
plane-strain problem. During the construction process, the analysis of segment stress becomes a three-
dimensional problem due to the difference of the tunnel longitudinal load, uneven conditions of the boundary
constraints, the cross-direction impact of the construction load and the time and spatial distributions of shield
construction. Based on the project of large-section quasi-rectangular shield tunneling in Ningbo’s soft stratum,
the internal force distribution and deformation during construction period are monitored and analyzed. Study
shows that the bending moment and the axial force distribution are close to the pre-analytical results, and the
distribution is symmetrical. The upper internal force is smaller than that in the lower area. The stage of
separating from the shield tail is the most unfavorable period in the construction process. The stress of the
segments and bolts is increased rapidly. Afterwards, the stress tends to be stabilized as the advancing distance
increases. The center column can be regarded as a pure compression member. Synchronous grout, longitudinal
and circumferential bolts have a great influence on the stress of the segments. Both the control of synchronous
grouting pressure and the bolts management on the preload in initial stage and re-tightening in the late stage are
suggested to be strengthened.

Key words: quasi-rectangular shield tunneling; soft stratum; site monitoring; segmental internal stress



