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Fig. 3 Inputted earthquake acceleration
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Numerical analysis of mitigation methods
against pipeline up-lifting in liquefiable soil

ZOU De-gao'’, KONG Xian-jing™'*

( 1. State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China;
2. School of Hydraulic Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: Based on the generalized Biot theory of consolidation and generalized Pastor-Zienkiewicz
Mark-[ll plasticity constitutive model, finite element procedure was used to study the effectiveness of
a U-shape gravel drainage band as a mitigation method against the up-lifting of pipelines buried in
liquefiable soil. Since the U-shape drainage band was made of two vertical and one horizontal drainage
layers, parametric studies were conducted to investigate the influence factors in preventing pipeline
up-lifting during earthquake. The influence factors include the width of the vertical drainage band, the
distance between the vertical drainage band and pipeline, the thickness of the horizontal drainage band
and the permeability of the gravel drainage band. Numerical results indicate that the finite element
procedure based on the generalized plasticity constitutive model can very well simulate the floatation of
a buried pipeline during an earthquake. To prevent the up-lifting of pipelines during earthquake, the
U-shape drainage band surrounding a pipeline performs satisfactorily. The permeability of the gravel
drainage plays an important role in pipeline up-lifting mitigation. Thus, the up-lifting of a pipeline
during an earthquake can be prevented when appropriate dimensions and permeability of the U-shape

drainage band are designed.

Key words: pipeline; generalized plasticity constitutive model; up-lifting; gravel drainage



