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Abstract

With the development of China oil and gas pipeline network construction, the construction volume
of long-distance oil and gas pipelines is getting larger, but at the same time, the long-distance
pipelines crossing special lot such as rivers are increasing with the construction period, and due to
natural erosion or human factors the degree of damage is increasing day by day, and the failure of
the suspended section of the pipeline is the main factor. In this paper, based on the study of the
limit state mechanism of the river crossing pipeline section, considering the three failure modes of
yield failure, vibration failure and fatigue failure, this paper proposes the suspended section for
the influencing factors, such as the length of the suspended section, the height of the suspended
section, the velocity of the surrounding water flow, and the elastic modulus of the soil exposed
pipe stabilization method, considering the applicability and economy of each method, puts for-
ward the decision of stabilization of river crossing pipeline suspended section, and puts forward a
variety of methods for joint implementation and pipeline monitoring and testing recommenda-
tions to provide theory and technical support of safe maintenance for river crossing pipeline sus-
pended section in different situations.
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1. 5|15

B R B A FE B S T B IE R R R, A AN TR G b R R R I SRR M B, TR
TEREEEIZATI RS, T KGR RN TESh S5, T e IR R s B, B B BRI )
EEAEH T AT RE R AW R R, G E RG] [2] [3] [4] [5]. DRI, X 2 B 18 8 2 Bl
FRORESHLEGATII T, BB TBREEREIE, N T BEEN 22T A EEE X

1950 4F, Morison %6 NN T W50 IR LA & LA RAH SR J1ma B, 32 I AL D% /N B AR KA P 52 5 TR
711 Morison Ji 2, M A T8 B 2S Bl FRARAS HLER A 70 (0 25 % 7 R b AT R I (6] W 70 A BTl I 2 s
TE P B A e T R 15 R AR R BB B SRR R [ 7] (8] [9] [10], ZE s e 5wt o4l S il B i i B %
GARKERE KA BEEBARAERNEIR . AR A 570N HAR A R ARBEIR 1] & R H AT
THLIA R O ), A5 A BB 5 PROTARANL 7 vE R KR F T A E ) R BLIEAT AT
CREBUEIVE VLB PR T i i T A VEREAT WE AT 12] [13] [14] [15]. LM 23 AR BRI AT 471
AIEEVE VAR DL RGBS IR RIS R 2 M LR A R R T A [ 16] [17] [18] [19] [20].

AR ST 2R R T B S B ROIRAS HLBR AR 78, S0 AN R g h B BB SR T, %
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Figure 1. Schematic diagram of vibration caused by
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Figure 3. Structure diagram of pile structure support method
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Figure 4. Diagram of method for changing elastic modulus of riverbed soil
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Figure 7. Structure diagram of spoiler

7. PUR AR FRLE 1 E

Figure 8. Physical picture of fin-type deflector
E 8. &t SRIRTME

4) P AR E

i A2 7K I WRACI BE LA BV B A A, e BT K T P2 DA A VR 3l o s s B e Al 1)
I S A2 BE K B BRIV DT R LS IR b e . NTH” S 9 .

Pori: WESHESR, PiEKEEA w2 B B S EY AR, XTI S KK iR
W, HARG R Bb B R I AN 2R A RSB LG, BT EE, —95KIR. Rl fiAK
FEANE AR E L BRI O, @A 4Esmyb N T TR RBOR, B BORE R s, A3 T
PR, — KPR B o (7 A 7K B 3 T Al RS0 P 2 R T e s BURIR BN TRy, ANIE T TR
ek

Figure 9. Physical picture of “Artificial grass”
9. “AIE” ¥E

34. KEEEREEENRER X

ETEAE WM L DL BB BOE A B SCESEIRDIOR, BB TS BTG R, BB RCK Mises
REFT BORNAREIAT BTG R, RUIBEHR B2 BN AR RE, EEER S KA BRI . Wik, f£FEisfrd

DOI: 10.12677/jogt.2020.423105 334 Fl RS R


https://doi.org/10.12677/jogt.2020.423105

T 2B T e S AR T SR id

H

T P SV ORI 5 B A I, DA T B I e e 2 B AT AR B o s B e, BERECH
Rt DA G T8 A T AR S IR B

1) fsRIbARk

PSFRD AR L A 8 7S BURE B HE B D AR OR AR T e v BE O S5 M SO T ik, it I A A S L
Ja Bl Vo A R B 60 kg 36— EUBIRHID AUKJE IR RS, gk G AR SR RS v 0 b 48 AT
L SLN

Pori: Wi T TR, fEseht, REET, rTREEEAE RO PRk Bl ATEErERL
7, FERZAHER R, SRS AT §E fH IR TR A TS R E — s AdEE AT
SRR RBEBRIE B, R ETE RS2 m EN 1 m, NI ARHER 5 (5145

2) WEHRIRE

VS AR i — I oL 5 ) STHRER TR AL 5 U T B R BUI T v, Tt T I S R TR K B BB 1 6 T
SefE e BUT T W E R AR ST, SRR L E AN R, I A SR A I DN B
R, TSR &2 B e B HseE i 10 B

Pori: SHAMITEMLL, BERBEBNET LM, JCHRAE R R E R K X,
AT NRM; TR A SR EE, HXEE RSB RRER, $m: BERIRE R K 7
BHURBE %5 75 T B S AR SRR e (o B TR e o ESRARE EENE M T T & i LE BV X3

Figure 10. Physical picture of grouting bag
method
& 10. ERFETYE

ERE VL EZRRE IS, W TR E IS, AT AR A R B i ) 7 AN 2 BUEE AT B s AT
DICR IV AR AR TN 8 2 B AT $0 0, MESS R SCHE . 0 80 T UM TN 6, (EL 7 A5 P il e 22
T LAV S EFEN T SIS HEAT SR A VAl s A SRR TR IR R AN A K EEE B AT A B R,
AT PUH T o & s B i 2. AESEPR R, T UL R 2R RRE T RIS, Bl it e 2
L SO EK BRI A A, AESEELHRESE K i[RI A ) T 5 Se i, i sEBbn 828 BU A 20h

¥,
4. &g

RS R 2 B IR AU FE O BER b, 6T 37 2 A T R 2 B Ry R AT M 5 Y, X
1R R

D) RS KE, AR, AEKREE. 8T mESENFERRER, FE =R
T o R T R A B AR A T VR REAT AT AT I T S A

DOI: 10.12677/jogt.2020.423105 335 Fl R IR T =R


https://doi.org/10.12677/jogt.2020.423105

RSN 5%

2) HJBERIME A B, MR E IR G AT T, AR ST S B R IR B

T REMSREERARMKEBHAI]. WSAEIZE, 2003, 22(9): 22-25.

JEXAE, FR WAEE BRI SRR AR R[], BEAE T, 2009, 36(3): 53-56.

BPhersr. BETRAR S K 8K F LA IRBRISHE[T]. RARSHAR, 2007, 23(1): 81-85.
I, 5 Eh AR BB HE M AR R[], WAAEIE, 2010, 34(11): 806-809.

Michael, P., Rodolfo, R., Gabriel, M., et al. (2006) Geohazard Risk Management for the Nor Andino Gas Pipeline.
2006 International Pipeline Conference, ASME, Calgary, 989-997.

Morison, J.R., Johnson, J.W. and Schaaf, S.A. (1950) The Force Exerted by Surface Waves on Piles. Journal of Petro-
leum Technology, 2, 149-154. https://doi.org/10.2118/950149-G

ZErinn, XBIERE, R KRS E B VE BOK S G FRHE S S M[)]. hAAEIZ, 2012, 31(12): 945-949.

XN/NE, SRR, TAAE, 5. VA B TE Bk 7 ORI IS 9% 55 19 96 RERFT[J]. HuBa ¢ S5 5L IR, 2014,
25(2): 92-95.

FhERL, TRIE, R, 55 KEEEREE KSR SE FRIT[I]. i RBHE R 224k, 2015, 17(3): 56-61.
sk, i, B, & ZRGEEASTLE RS BUK SRR FE ], WAA4EIE, 2015, 34(12): 1351-1354.
LS, A, FHOK. SRR TE B 2 e KRR ]. KILRHARE Bk, 2014, 31(2): 86-90.

FErE . WK 5 g TE S 70 W [D]: [ 22 A S0, AS: PH R AR A, 2017,

SRMG, FELER, & RIS R EE N I ERAR S I 5 i [T]. RIRRL, 2014, 34(34): 142-148.
XU, BRALZR, XK, . iR s Boe K R r & s B KM H ] BEEAR S5 %%, 2015(2): 16-18.

W, AU, SRR, TIEE, B KT A EE KRR T RE AR T 75 R,
2017, 43(5): 66-68.

B, R A T B R R B B VR e ()], B R AR KT, 2013(2): 64-65.

B, B, FOLUE, S O3 R RS B A BRI ). ¥R TR, 2012, 31(2): 14-20.

A&, T R, & BESEESLE TECY/E =R ERESEE TIEES R BELIEE 2011
SRR TR AR 2, K P EIEAT T4, 2011: 219-223.

ZERAN, Sk, N, . RS ERBEAPHEARAD]. HEAH AL TR R, 2013(7): 112-113.
FAZAE, JTRER, fRE, . IREERE S REYEY AT ). R TR, 2014, 33(1): 37-42.

DOI: 10.12677/jogt.2020.423105 336 A RN


https://doi.org/10.12677/jogt.2020.423105
https://doi.org/10.2118/950149-G

	A Summary of the Stabilizing Method of the Suspended Section for River Crossing Pipeline
	Abstract
	Keywords
	河流穿越管道悬空段稳管方法综述
	摘  要
	关键词
	1. 引言
	2. 管道悬空段极限状态机理
	2.1. 屈服破坏机理
	2.2. 振动破坏机理
	2.3. 疲劳破坏机理

	3. 河流穿越管道悬空段稳管方法总结概述
	3.1. 改变悬空长度的稳管方法
	3.2. 改变河床土体弹性模量的稳管方法
	3.3. 改变管道周围水流速度的稳管方法
	3.4. 改变管道悬空高度的稳管方法

	4. 结论
	参考文献

