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(1. DES, Ingtitute of Mechanics, Chinese Academy of Sciences, Beijing 100080, Ching;

2. Dept.of Basic Sciences, Beijing Institute of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: The on-bottom stability of submarine pipdlines is the key problem of submarine pipeline design. In
order to offer the theoretical basis for the pipe/soil interaction, the large-scale genera finite element program
ABAQUS is adopted to analyze the pipe/soil interaction. The dynamic Ramberg-Osgood elastic-plastic moddl is
adopted to simulate the soil. The computation is executed via changing the parameters of the pipe’s subweights,
environmental loadings and so on. The computational results show that the lateral soil mounding is in accordance
with test results. The pipe’'s subweights and environmental loadings affect the pipeling's stability to a certain
degree. A criterion for pipeling' s latera instability is established.
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Fig.2 Finite element model

3
rd l'----_'_\_- \
K A
w3 y 4 257
\ |
x\ &

Fig.3 Constraint equation

u,> +(-u,’ =0

20

)



86

4.1

0.4

1.0

D=1.0m, i I YIRE

-
D=0am, B VB e

0—o. D=0.4m.H I Vi

4 8 8 10 12
BIHEFKFE Ws (kN/m)
4
Fig.4 The effect of pipe’s subweight on penetration
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Fig.5 The relationship between the total penetration and
pipe’ s subweight
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Fig.6 The comparison of pipe's penetration and test results
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Fig.8 The relationship between horizontal displacement and
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Fig.7 The relationship between the penetration and

environmental load
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Fig.9 The movement of pipe in the test
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Fig.10 The movement of pipein the computation
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Fig.11 Latera resistance
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Fig.12 The comparison of resistance coefficient and test

results
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