48 T d o= T Wk kK % % #® Vol.48 No.7
2022 4F 7 H JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Jul. 2022

i W = E AT 18 3th % SR B R S F R

B, ERM, #RE, B
(st TR 5 TR 22 A B M T 3%, s 100124)

OB O TR L R R ST A 1Y ) 2P RE I AL, SR AT BROCHR A S = AR e A AT LA
BUE S WA 53 90 DT 22 sl 23 2 P S A P SE IR I, 2 E R RIS A T AS TR A 38 P T R A [)
EEARJE LT 3 PR R o, B AT A 322K R S e RV B AT o B2 AR X St A R e sl
ZEALRWY IR A 750 I, T S A S RS DR T 4 AT 0 e/, O T R 0 MR e AN A 5
DR A T DA T, T A 80 s R R o B AT, LI S PR T 8 0 A, 4 2 2 A g 1 i 22
SRR SN TE AR I L T 3 R R A U T fE

KERR: MU IR WTRA0RS . R, T kRE s Ui

HESES: TES32; TUI '8 XHRFRERRD: A XEHS: 0254 -0037(2022)07 —0729 - 10
doi: 10. 11936/bjutxh2021030013

Mechanical Properties of Buried Continuous
Steel Pipe Under Reverse Fault
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Abstract; The purpose of this paper is to investigate the mechanical behavior of the buried steel pipeline
in clay subjected to the reverse fault movement based on three-dimensional nonlinear finite element
simulation of the soil-pipe interaction system. Based on the numerical study of the influences of different
fault dip angles and internal pressures and pipe diameter-thickness ratios on the behavior of the pipeline,
three typical failure modes: tensile failure of pipeline, local buckling and excessive deformation of cross
section were identified and the corresponding critical reverse fault displacements were obtained in this
study. The numerical results show that when the fault dip angle is 75°, the pipeline suffer local buckling
failure with the smallest reverse fault movement, indicating that 75° is the most unfavorable dip angle.
Moreover, large internal pressure can effectively reduce the excessive cross-sectional deformation of the
pipeline. With the increase of internal pressure, the critical failure mode of the pipeline changes from
local buckling to tensile failure of the pipeline. Finally, increase of the diameter-thickness ratio of the
pipeline can significantly improve the performance of the pipeline subjected to reverse fault movement.
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Table 5 Critical fault displacement corresponding to

pipeline failure under different internal pressures

d./m
P
=gy =&, f=0.15
0 2.28 1.30 1.37
10%P,,,, 1.88 1.55 1.72
20%P,,,. 1.77 1. 66
40% P, 1.71 1.73
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Table 6 Critical fault displacement corresponding to
pipeline failure under different diameter

thickness ratios

d./m
D/t
e=ey, c=eq,  f=0.15
144.0 1.56 0.53 0.78
96.0 2.28 1.30 1.37
72.0 2.54 2.51 2.20
57.6
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