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Simulation analysis of loading process of buried pipeline
based on discrete-continuous coupling method

HOU Chaoqun, CHENG Yipeng, LI Yongxin, SUN Zhibin, JIANG Xiaowen
(School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: To represent the bearing and force transmission features of the surrounding soil of buried
pipeline from the macro and meso view, the numerical model of discrete-continuous interface coupling
is applied to simulating and analyzing the loading process of buried pipeline. The backfill around the
buried pipeline is simulated by the discrete element method, and the buried pipeline and the undis-
turbed soil foundation are simulated by the finite difference element method. The results show that as
the load or burial depth increases, the top of the pipeline is compressed and deformed. The soil on the
top of the pipeline is subjected to the pressure arch effect, which causes a redistribution of soil pres-
sure around the pipeline. The distribution of the horizontal displacement shows that the buried pipe-
line transfers the external loads between the backfill and the undisturbed soil foundation during the
loading process. The distribution of the contact force chain of the soil around the pipeline has a good
agreement with that of the soil pressure on the top of the pipeline.
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