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Analysis on stress and influence factors of buried pipelines
under uneven settlement

MA Xiaoming ., KANG Xun
(School of Mechanical &. Automotive Engineering, South China University of Technology.,
Guangzhou 510641, P.R.China)

Abstract: It is necessary to study the stress and its influence factors of buried pipelines which are under
uneven settlement in order to ensure the safe operation. Stress measurement was taken on 3 representative
testing points on pipelines and the pipelines’ stress in operation was obtained. The nonlinear contact model
of pipe and soil was built by using ANSYS. By analyzing the model, pipelines stress was obtained and the
mapping relationship of the settlement with the maximum Von-Mises stress was set up. Based on this
model, the influence of diameter, wall thickness, burial depth, soil’s elasticity modulus and Poisson’s
ratio on the stress status of pipelines were also studied. Increasing wall thickness and soil” s elasticity
modulus and decreasing burial depth and diameter can reduce the maximum Von-Mises stress of pipelines
under uneven settlement. The research methods and achievements may offer basis and measures for further
researches on mechanical characteristics of natural gas pipelines under uneven settlement.
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Table 1 The stress of each testing point

L J¥% 73 /MPa A Ji 41/ MPa
A 134.0 A, 34.4
Ay 196.0 Ary 54.9
Ay 180.5 Asy 35.6
A 108.4 A, 21.1
Asy —158.2 As,y 90.3

R1H AL ~A BRI ER ) R A~ A BB el B . IR AT LA L FR 1] K
FAE —200~200 MPa Z [A] Bl 1] 3 J7 7K - 7E 50 ~100 MPa Z [A] . S KR [0 B S 0y Ap i (I H 4578 3K B AT
Ab> R/ 196 MPa. die KA 1) 0 7 76 A s i (=30 1)) K/hA 101.25 MPa,
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Table 2 Results comparison of the testing and the FEA
¢ SEAE/ ARITE/  MIXTERE/ il SEE/ ARITE/  MXTERE/
MPa MPa % MPa MPa %
A 134.00 133.03 —0.72 Ay, 34.4 36.261 5.41
A,y 196.00 161.10 —17.80 A, 54.9 55.393 0.89
Ay 185.50 165.61 —10.70 A 35.6 37.480 5.28
Ao 108.40 108.25 —0.14 A 21.1 22.484 6.56
Ay 158.20 138.31 —12.57 As- 90.3 79.104 —12.30
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Fig.5 The maximum Von-Mises stress at different settlements of pipeline
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Fig.6 The maximum Von-Mises stress at different diameters of pipeline
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Fig.7 The maximum Von-Mises stress at different thickness of pipeline
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Fig.8 The maximum Von-Mises stress at different depths of pipeline
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Fig.9 The maximum Von-Mises stress at different elasticity moduluses of soil
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Fig.10 The maximum Von-Mises stress at different Poisson’s ratios of soil
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