A2 5 SRR 2R 2R AR CH SRR D Vol 42 No.5
2020 4 10 H J of China Three Gorges Univ.(Natural Sciences) Oct. 2020

DOI:10.13393/j.cnki.issn. 1672 —948X.2020.05.008
GURRE A SR M X 5= 3 ks 30 0 0 A 32 Ty 0 A S B LT . = R 4 CH AR B2 D £ 2020,42(5) £ 42-48.

BB SEEREEZT NSNS ITE

%M AeF

1. PEHFR AFHANAAREAAANFELELRE, LR 1001905 2. PERAFRAF TEMAFFIR,
7 100049)

MEHMEEELRMAKRENEAT . ARFEAEAT A LERMBI AL EEHERABLTE
EREFERMEENLAET. L X TR AU ELE L REGELRZHH A H X
DABRRER BUEBRAREER. PR ETEIHMEERATEER M TR A G0 R4 P E
SAUHBEZEEREMAAW KRBT R ER RAREEELIRBESEARE, URTITH
BEEWERE: R . AuEa M md R HASFEERRKE ERE. LA 2T E N,
X E gl FEAML EABEEARTHEEN Y E&RE,THTIRRITS 247
XBRExEH;, TLMEMHR; BABAUEMEREAR;, BEHEXE
hE4SEE . TU3LL X ERFRIRED ;A XEHES:1672-948X(2020)05-0042-07

FF RS (AR S ) 4RIRA (OSID) : B

Elastoplastic Analysis and Simulation of Buried and Suspended Pipeline
WU Bin'* LIU Xiaoyu'
(1. Institute of Mechanics, China Academy of Sciences, Beijing 100190, China; 2. School of Engineering Sci-
ence, University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract Due to geological hazards, buried steel pipelines caused by the falling down or sweeping away of
soil under it could be suspended, which has a significant effect on the safe operation of pipelines. Based on the
theory of elastic-plastic foundation beam, the pipeline is firstly divided into three segments according to the
different loading conditions, and the differential equations of pipeline deflection under the interaction of pipe
and soil are established, respectively. The theoretical solutions of the deflection and internal force of
suspended pipeline are derived by combining boundary conditions and continuous conditions. Secondly, the
genetic algorithm is proposed to solve the suspended pipeline, so that calculation efficiency and accuracy could
be significantly improved. Finally, the upper limit of plastic zone length of the suspended pipeline is given by
neglecting the axial loads. The results show that compared with the existing mechanical models of suspended
pipeline in the literature, the proposed theoretical solution is in good agreement with the numerical results,
thus it can be used in engineering design and analysis.
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