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Prediction of the impact of curved pipe jacking construction on building
settlement based on HSS model

ZHENG Zhupeng'* ,ZHOU Gengjian' , HUANG Cheng”, LTIAO Sihan®

(1. School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China; 2. Xiamen Road & Bridge Baicheng
Construction Investment Co. ,Ltd. , Xiamen 361009, China; 3. Fujian Construction Engineering Group Co. ,Ltd. , Fuzhou 350003, China)

Abstract: [ Objective] Curved pipe jacking is widely applied in urban underground utility construction due to its trenchless
advantages. However, the soil disturbance during construction often induces asymmetric settlement of adjacent buildings. The
conventional Mohr-Coulomb (MC) model endures limitations in capturing soil small-strain hardening behavior and dynamic
construction effects. This study aims to evaluate the applicability of the hardening soil small-strain (HSS) model in predicting
building settlement induced by curved pipe jacking construction. [ Methods] Taking the curved pipe jacking section of the Dongshan
in/outlet underground utility tunnel (Phase [l ,Section B) in Xiamen as a case study,we developed a three-dimensional coupled soil-
pipe-building finite element model. The HSS model was employed to simulate the construction process, and these results were
compared with those of the MC model and field monitoring data. [ Results] The HSS model predictions showed a relative error of only
5%~ 10% from the measured data,demonstrating higher accuracies than the MC model. The settlement on the building side closer to
the pipe was significantly greater than that on the far side, with uneven settlement mainly occurring during the disturbance stage of
construction. Moreover,a non-uniform settlement angle was identified, while the soil squeezing effect of curved pipe jacking helped

mitigate overall settlement. [ Conclusion] The HSS model provides a realistic representation of building settlement induced by curved
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pipe jacking. It offers valuable guidance for optimizing jacking parameters and improving construction schemes, thereby contributing

to safer underground infrastructure development in complex urban environments.

Keywords: curved pipe jacking; building settlement; HSS model; numerical simulation;soil disturbance
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Fig. 3 Schematic diagram of the finite element model
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Fig. 4 Schematic diagram of pipe-soil contact
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Fig. 5 Schematic diagram of building settlement
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