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Analysis of the failure modes for continuous buried
pipeline crossing the normal fault region
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(1. College of Civil Engineering, Henan University of Urban Construction, Pingdingshan 467036, Henan,
P.R.China; 2. College of Civil Engineering Nanjing University of Technology , Nanjing 210009, P.R.China)

Abstract: Tensile, shear strength and other forms of damages, even buckling failure in local compression
zones will happen to buried pipelines under the action of ground permanent large deformation caused by
normal fault movement. We used ABAQUS software to establish a three-dimensional pipe-soil interaction
model under the ground permanent deformation, adopted nonlinear contact method to simulate the pipeline-
soil interaction, and analyzed the influence of different pipe-diameters and crossing angles on the failure
mode. By analyzing some examples, it is showed that tensile strength damage is prone to happen to small-
diameter pipelines, while buckling failure to thin-wall large-diameter pipelines, and the critical value of
pipe-diameter from intensity damage to buckling failure is 0.65 m. When crossing angle is bigger than 90°,
the bigger the angle is, the easier buckling failure happens. And the critical value of crossing angle from
intensity damage to buckling failure is 100°.
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Fig.1 Analysis model of buried pipeline subject to fault
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Fig.2 The stress-strain curve of pipeline Fig.3 Constitutive model of soil
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Tablel Parameters of the surrounding soil
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Table 2 Material parameters
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2.1 BEEIWAEARm

B 5 S [ — N4 2% AR T A R4 A% i A SR AE BT IZ AR TR B ROREIG B0 . MUIEL 5 Ca) o mT LA ) 6 4 2 4 i 1Y
SR A 1R W A7 Ao 7 A L i 2 00 O o T AR R A G L R W R D0 5 LR R LR R [ A
A8 L B DU AN [R] A AR B A W AE R 8 S B/ Bt U ) T A R AT A AT R B Bt I [R] A% 1R T
SRR FBOR IR A 4R . U A o AN Ta] A9 45 428 8 300 25 1 o0 o 7 78 BF o 5 6 o 4 BB J2= 4 sl B A D B dn e
0.4 m FA% PR A8 2 30K ) o Ao 7 A 4l BRI JT 5 1) L A 5 B 2.82 m TTAS 7 0.6 m F A% PR 4™ A ol A A IR
i it A 58 5 3.53 ms A AR A 2 A A A BB IR N T i 1) B gl R (ORI S IR TR B SR IE T [
FAF N DRBERELNTIRE I T DB NME L. a8 704 . ol LA B4 R4 42 R 7 AR i i i 3R
IS T BE 7K A2 B A PR AV 8

0.05
<
0.04 =
o
# 0.03 g
& 13
= B
& 0.02 %
& g
ey o
& 0.01 =
ﬁ .
0 05 1.0 1.5 2025 3.0 3.5 40 45 5.0 0 05 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 50 5.5
{4 /m {iél R /m
(a )AL feh o A Bl 45 A Ak i 2R (b )Fa il A dme /N R BE A% ARk i 2% 1

5 BERMNELRNERID

Fig.5 Influence of pipe diameter-thickness ratio to pipeline response
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Table 3 Pipe failure-pattern with different pipe-diameter

E1: D/m 0.2 0.4 0.5 0.6 0.65 0.7 0.8 1.0
Ai1/m 2.15 2.82 3.05 3.53 3.87 4.16 4.52 5.11
A,/m — — — 4.01 3.84 2.97 2.44 1.56
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Fig.6 Influence of different crossing angle to pipeline response
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Table 4 Pipe failure-pattern with different crossing angle

A/ ) 60 75 90 95 100 105 120 135
A, /m 2.95 3.47 3.97 3.53 3.48 3.30 3.29 3.15
A,/m — — 4.32 4.01 3.52 3.39 2.47 1.93
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