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The Finite Element Analysis of Uneven Settlement Overhead Pipeline System

CHEN Yinghong' HUANG Si** XU Zhengnan® LIN Guantang' ZHANG Cong” NIU Qifeng’
( 1. Guangdong Institute of Special Equipment Inspection and Research Zhuhai Branch Zhuhai Guangdong 519002 China;
2. School of Mechanical and Automotive Engineering South China University of Technology Guangzhou Guangdong 510641 China)

Abstract: In this study the overhead pipeline system in the uneven settlement area of a chemical industry park is
taken as the research object. The pipeline system consists of 10 sets of columns 4 layers of pipe racks and 27 pipe-
lines which transports the flow media under different temperature and pressure conditions. On the basis of measur—
ing the settlement of overhead pipeline pillars with automatic level considering factors such as gravity medium tem—
perature and flow load the ANSYS finite element model is established sophisticatedly to perform the thermal fluid—
solid coupling calculation. The displacement and stress distribution of overhead pipeline system with uneven settle—
ment are obtained. The secondary stress is checked in order to judge the reliability of the overhead pipeline system
and estimate the critical settlement of each column. The study aims to explore a set of safety risk assessment method
for the application of overhead pipeline system with uneven settlement and provide solid technical support for the
safety operation of overhead pipelines.

Key words: overhead pipeline; uneven settlement; thermal fluid-solid coupling; finite element analysis



