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k1l ARTITEFHEHM
BAZH B BiE
E Pa 1.0 x 10%(0.5 x 10%
p kg/m’ 1.8x 10°
y — 0.3
¢’ kPa 1.89 (0.94,3.77)
d kPa 4.0 (2.0,8.0)
¢ s degree 21.6(7.4,15.3)
ﬂ degree 40 (15, 30)
D m 0.5 (0.8)
y/] — 0(0.7)
R — 0.005
Qa — 0.0
*2 WEEHEAPTREAOMAHFEAX R
KRNI S (kPa) R BN KB /) (kPa) SAE BN AR
0 0 80 0.149679
5 0.014661 90 0.160028
10 0.028334 100 0.169280
20 0.053204 120 0.185036
30 0.074619 160 0.208422
40 0.093572 210 0.228045
50 0.110262 290 0.248232
60 0.125006 400 0.266976
70 0.138069 500 0.280999
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B3 FARFRAGSRENNEETFERSEHEKTERXR (D=0.5m)
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4 PEQC1 p PEQC1

( X (Ave. Crit.: 75%) 7 (Ave. Crit.: 75%)

\ / +5.212e-03 . “ +3.039e-02
+4,.778e-03 +2 .78 5e-02
+4 .344e-03 +2.532e-02
+3.909e-03 +2.279%e-02
+3 .475e-03 +2 .02 6e-02
+3.040e-03 +1.773e-02
+2 .606e-03 +1.519e-02
+2.172e-03 +1.266e-02
+1.737e-03 +1.013e~-02
+1.303e-03 +7.597e~-03
+8 .68 7e-04 +5.064e-03
+4 .344e-04 +2.532e-03
+0.000e+00 +0.000e+00

(a) W,=0.6 kN/m

(b) W=2.0 kN/m
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/ \ PEQC1 A PEQC1

< X ) (Ave. Crit.: 758%) (Ave. Crit.: T5%)

\ / .720e-02 2.791e-01
.910e-02 .559%e-01
.100e-02 .326e-01
.290e-02 .093e-01
.480e-02 .861e-01
.670e-02 .628e-01
.860e-02 .396e-01
.050e-02 163e-01
.240e-02 304e-02
.430e-02 978e-02
.620e-02 .652e-02
.100e-03 .326e-02
.000e+00 .000e+00

(c) W=4.0 kN/m (d) W=8.0 kN/m
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PEQC1

(Ave. Crit.: 75%)
+1.185e+00
+1.08 6e+00
+9.872e-01
+8.88 Se-01
+7.898e-01
+6.910e-01
+5.923e-01
+4.936e-01
+3.949e-01
+2 .962e-01
+1.974e-01
+9.872e-02
+0.000e+00
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(Ave, Crit.: 758%)
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+2 .560e-01
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+1.991e-01
+1.707e-01
+1.422e-01
+1.138e-01
+8.534e-02
+5.690e-02
o +2.845e-02
+0.000e+00
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(b) ¢’=15.2°

B 7 (5] e oy 0 A ot A ST PR ) 284 R 28 5 (D = 0.5m)

U, ¥agoitude U, Magnitude
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Numerical Simulation of Settlement Behavier of a Submarine Pipeline

YAN Shu-ming, GAO Fu-ping, WU Ying-xiang, YANG Bing, GAO Lei-yan*
(Institute of Mechanics, Chinese Academy of Sciences)
(Division of Offshore Engineering, Liaohe Oilfield, CNPC)

Abstract

A finite-element analysis method is proposed for simulating the settlement behavior of a submarine
pipeline on seabed. In the numerical method, the elastoplastic behavior of seabed is modeled with Cap
Model, and the contact between pipe and soil is simulated with a ‘contact pair’ in ABAQUS software,
solving the moving boundary contact problem. Numerical simulation indicates that, with the increase of
submerged weight of pipeline, the plastic zone beneath the pipeline enlarges and the corresponding pipeline
settlement increases, which is obviously bigger than the values when soil simulated with elastic model. A
parametric study is further conducted to investigate the influence of the properties of soil and pipeline on the
settlement behavior of the pipeline.

Key words: submarine pipeline; seabed; settlement; numerical simulation



