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STUDY ON NUMERICAL SIMULATION OF CRITICAL SUSPENDED
LENGTH OF HIGH-PRESSURE GAS PIPELINE CROSSING RIVERBED
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(1. College of Petroleum Engineering, Southwest Petroleum University, Chengdu 610500, China;
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Abstract: The mechanical behavior of a high-pressure gas pipeline crossing a river bed was affected by many
factors, and the change of the boundary conditions in the river bed was one of the important factors. Based on the
theory of fluid dynamics and solid mechanics, the suspended gas pipeline impacted by high-speed flow was
simulated by using finite element software FLUENT and ANSYS. When a river bed was varying, on the basis of
summaring the variation law of the maximum stress and displacement of the suspended pipeline, we attained the
critical suspended length of a high pressure gas pipeline under different flowing velocities. And the case study on
the first trunk in a West-East gas pipeline project and the Sichua to Eastern China gas transmission pipeline are
carried out, which would have some reference value to the routine maintaince of high pressure gas pipelines and
the development of a flood resistance program.
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Fig.5 The process of pipeline suspending
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Table 1 The relation between sand content and
dendity of flood
BRI b/ (kg/m®) e K35 /(kg/m®)
ik 10 1006
il 100 1060
[ 200 1120
U 300 1180

32 EEME NS

N TR AT, AEVH SR RIS — AR
PR ZH L I, 1960kg/m® , g VL )
14.4MPa, JARALEA 0.2, B IEMELR VIR L
TR XT70 40 Sk 7900kg/m’, SLERT )
210GPa, V)Zhiad 13.5GPa, WAL 03, Ji
JN 3 4 540MPa.

Tl FEAMEH 1016mm, BT 28mm,
WL 10MPa, JKHEE N 20m/s. S8 T4 H
AN A T A ) e KA RO g B e KA
¥, DL TE (T ) 7K T P e A5 v A0S AR
AN IR 2 s

x2 TREBR=KETEBMEHMGE
Table 2 The stress and displacement of pipeline related to
different suspended lengths

;A RN J)/MPa TSN T IN
KB/ ki P9KE WK 7T NP IR 7
m kg kg PR SOEA TERSOREAE  MPa mm
0 156 156 156 156 169 8
4 164 164 162 160 170 9
8 177 164 160 161 178 13
12 191 169 157 165 191 23
16 219 185 157 177 219 49
20 253 210 169 192 253 85
24 298 251 205 240 298 147
28 352 318 279 307 352 244
32 390 376 354 364 400 340
36 429 458 466 434 490 496
40 442 523 550 462 578 647
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Fig.10 The relation curve between maximum displacement
and suspended length
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Fig.11 The effective stress contour of pipeline
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Table 3 The critical suspended length on different flow

velocities and pipe thicknesses (pipeline diameter 1016mm,
operating pressure 10MPa, material quality X70)

I AR KBS /m
AREBE/m/s) MR RSEEIERE FRLRRE BRI
14.6mm 17.5mm 21.0mm 26.2mm
10 40.5 49.7 56.4 66.1
20 23.8 28.3 31.5 36.6
30 14.5 16.7 18.8 20.8
40 9.1 10.6 12.8 16.1
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Table 4 The critical suspended length of the trunk in

West-East gas pipeline (pipeline diameter 1016mm, operating
pressure 10MPa, material quality X70)

I 7 K /m

R ERTE T

AHIESE (m/s) iR R

14.6mm 17.5mm 21.0mm 26.2mm
10 17.4 275 34.7 42.5
20 9.2 14.5 18.2 22.0
30 6.4 10.0 12.3 15.1
40 4.6 7.7 9.6 11.6

xS CNK/FERE” MRIE&(TFHE- SR HL)

e R E2=KE(ERR 813mm, RIEEHN 10MPa, #&R X70)
Table 5 The critical suspended length of Nanjing branch line
(Shizi town-Jintan station) of Sichuan to Eastern China gas
transmission pipeline(pipeline diameter 813mm, operating
pressure 10MPa, material quality X70)

I F ek e B /m
AUCEIENmIS)  EREIEE EREEY ERLRY EREE
12.5mm 14.0mm 16.8mm 21.0mm
10 22.3 26.8 329 40.0
20 124 14.6 17.9 21.6
30 8.3 10.0 12.4 15.0
40 6.3 7.7 9.9 11.6
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