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Abstract

The strike-slip and thrust fault has the characteristics of both thrust fault and strike-slip fault. It
can destroy the pipeline crossing the fault. The small diameter pipeline with low steel grade and
thin wall thickness cannot resist the influence of the fault, so geometry crossing model and pipe-
line laying method should be designed and optimized to make the pipeline crossing fault safely.
The finite element model can be built to simulate the interaction of both soil and pipe, and the com-
pensation devices can be set on both sides of the crossing location to optimize the crossing method
through calculation. In addition, decreasing the slope of the pipeline trench and using loose sand as
back filling material can be adopted to reduce the influence of the fault. Those measures are taken
to keep the pipeline safer. The stress monitoring device for the pipeline crossing fault is also intro-
duced, and this device can be used for monitoring the stress level of pipeline under the condition
of fault movement immediately. The collecting data can be used for analysing the pipeline stress to
decide whether measures can be taken for emergency response.
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Figure 1. Finite model of pipe element
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Figure 2. Soil spring in three directions and pipe-soil interaction model
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Figure 3. Pipeline plan plot at fault crossing location
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Table 1. Basic information of pipeline at crossing fault location
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Table 2. The loose sand parameters
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Figure 4. The displacement change and stress nephogram of hot bend
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Table 4. The pipeline longitudinal stress check result

4. EERHEN DR

Hlira B2 (MPa)
THtiig FR4ERL ) Bz B BER
HHEE HHEE foVHE
¥t E 77 9.0 MPa. JH% 10°C -320 364 3735 R ER
Wy 0 MPa 343 313 3735 i 2 ZER
Table 5. The pipeline equivalent stress check result
5 EEHBNARKER
BN ) (MPa)
TR R R LR BRER
HHEE frE
#itIE ) 9.0 MPa. #i% 10C 358 3735 T AEER
W JE 9 0 MPa 343 3735 TR

WRIGTHSEER TR, SR 2 AN T8 N ) Ao 0 B 5 At o 2 R 05 3, LN DA% B i ) B
AT EER .

3.4. MORRMBFEESFHHERU BB IS

1) /N EARRAN B 7 A i =, R DUR AT R o s B 2 b ek B Ay S, 24
AT BT A B R WA R X TE RO . SERR TR, IEHEARE R PP IR, BT IR
BRI BT SRR BT RIS, IFRGETH SRR 0 TRE PR I -

2) /N PRGN E B o pR T =, 3R] DRI e B $h it (R b B ie s e 4, i@ id it H &
B HUETE 5 W A XM A BRIV TE TV B R, FRRE TEIS AT IR 5 T VA Bl SR IR
2, W FEARIARE A (KI5 2 R 2 A AR K S P A 7 e 0 R B O SR K AN (X 0 5
T T R IR AR EAT 1000055 26 [ AH A1 10096 HA 8 P e R AT AL 055 o

3) NARARAN S T8 7 B R T2, 6 T VA T T3 AR/, el R A SR A% A A T B
ML = A 0 [l SRR AT R RA D L B3R, A8 S BV R sl NVE TR B T i — )=
FEAE AR SE AR I, B IR B A BRI G A E o UK S BOK AR M SR AR, B T8
T AT 25 mm )RR, RIS E A RHAZE

4) X 7 IR T = B A AT AR WS . 25 RS T RS B T RE o I K RN, D SN SRR
WA W RS SN DL T TE P AL BN NASIRES s B TEIBAT W SRR PUMOE SC4%, AR TR Xl i i i R Be
METEREAT A I o A E AR TR AR L AN AR B BN R, HARINE RS, il RN
FRGHER, EREANMEIE B 2SI, A ER 50 m A, BEAMBUNRCE 3 MR T, RN
TR A3 FeVEFINR. /7 30%- 609% 90%)™ A= AN [RI R IRAREAS J2. - Xk AR I 18 190 e 2 31 R HDUAH 2
(RIS I, AT U 15 1A A FR AN B LB R 3 (R R 2

4, g5ig
I EVB AR AR A T 7 0 b T T2, BRI A 5 LR /NBRBEAG, 006 b T 2 R 7 1 10 FE 25

DOI: 10.12677/jogt.2021.433046 174 1 RARR AR


https://doi.org/10.12677/jogt.2021.433046

ZIN AR IR 20 5 T % B o 1 W 2 O

by R B, 113%i@id&%ﬂg%TWU’\%U&E%AFQJJ%I\%%EE"J%E%, VA RO 22 it i 244 7%
XPEERIIE o A PR T J5E n] DT S TE A R AR B 1 T i, e R A
TR DA, W] DARRARAE T8 52 L R BT RN, DA T 5 00 b A T T 2 N 6 R 75 A A% R
SRR . SEPR AR, WL W2 A T B B A RS, T L RS DN T A (S SR S T N AR
PIEBL, TR EUR I R 82 S B i o

STk
[11 4#E4, B, skiBE, 25 TS R — 208 M5 ok 3 XU I P4k R [3]. KA Tk, 2012, 32(1): 81-84.
[2]1 XIE. WE9AE A N L N T [D]: [t 2AArie ). K KIER Tk 2%, 2008.

B8] EBeAh, ke, #Ate, 5 T LRI EER SO F R R 3. iz, 2014, 33(4):
380-384+390.

[4]  HEAHRATEI AR, GBIT 50470-2017 i iZE ELH TREPURBORMIELS]. dbxt: ATl At
2017: 54-56.

[5] The American Society of Mechanical Engineers. Gas Transmission and Distribution Piping Systems: ASMEB31.8-2018.
An International Piping Code, New York.

[6] HEAMARRSERAFE. GB50251-2015 % &8 TR B ITHIVELS]. dbat: = E &I HRAE, 2015: 62.

DOI: 10.12677/jogt.2021.433046 175 A RN


https://doi.org/10.12677/jogt.2021.433046

	小口径低钢级管道穿越逆冲走滑断层研究
	摘  要
	关键词
	Study on Small Diameter and Low Steel Grade Pipeline Crossing Strike-Slip and Thrust Fault
	Abstract
	Keywords
	1. 引言
	2. 建立模型
	2.1. 管材的本构模型
	2.2. 土弹簧模型
	2.3. 管道应力分析准则
	2.4. 几何模型

	3. 管道穿越某逆冲走滑断层
	3.1. 土壤参数
	3.2. 土壤参数
	3.3. 断裂带校核计算
	3.4. 小口径低钢级管道穿越逆冲走滑断层敷设措施

	4. 结论
	参考文献

