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AN EQUIVALENT-BOUNDARY METHOD FOR THE
SHELL ANALYSIS OF BURIED PIPELINES
UNDER FAULT MOVEMENT

Liu Aiwen” ' Hu Yuxian” Zhao Fenxin"
Li Xiaojun” Takada Shiro”  Zhao Lei"

1) Institute of Geophysics, China Earthquake Administration, Beijing 100081, China
2) Kobe University , Kobe 6570013, Japan

Abstract: A new shell finite element method (FEM) model with an equivalent boundary is
presented for estimating the response of a buried pipeline under large fault movement. The
length of affected pipeline under fault movement is usually too long for a shell-mode calcu-
lation because of the limitation of memory and time of computers. In this study, only the
pipeline segment near fault is modeled with plastic shell elements to study the local buck-
ling and the large section deformation in pipe. The material property of pipe segment far a-
way from the fault is considered as elastic, and nonlinear spring elements at equivalent
boundaries are obtained and applied to two ends of shell model. Compared with the fixed-
boundary shell model, the shell model with an equivalent boundary proposed by the study

can remarkably reduce the needed memory and calculating time.

Key words: buried pipeline; fault movement; shell {inite element method model; equiva-

lent boundary
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