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Fig. 5 Present situation of suspended pipelines
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Tab. 1 Suspended conditions of subsea pipelines "

Hipa B BN E/m BAERKE/m B E/m KBl /m
1779~1 823 44 0. 65 3.7~4.2
3 410~3 459 49 0.90 3.9~5.1
HEL TRESIE] 3471~3 489 18 0.78 3.5
3512~3 532 20 0. 60 3.9~5.0
2 590~3 604 14 0.56 4.4
1 632~1 689 57 0.24 3.4~3.7
—— 2 600~2 616 16 0. 30 2.2~2.9
2 807~2 813 6 0.35 4.2
2 894~2 899 5 0.23 2.7
5 % &

ARG TR IR DB R A, e T — B A IRSZ SIS, R Morison 7 Rl 5t P /K DX JIR A 18 6023 BT %2

BRI BRI AT, X BB, TR 2 BE | WA T8 e K S it ) AN AR TS
F0 A 8 HE A VTSR VA T ) e RS I 0 g, JF SRRV RN 0 64 P, 9 — 20 4 5 Hh 0K XA T Fe i/ i
AR, fn  RYEHE T2 T8 H S R T R A RV s KE , SRASEBOR AT, H
2 DA TR A8 I8 COB I T A0 Fe VB S A B R LA [ b B, D 9 5 A i 3 AN b B 22

R AR,
5 £ X #k:
(1] #hted J B RS EBGTEB M. b5 ATl st 1988. (HERBICH J B. Principle of submarine pipeline design

(2]

(3]

[4]

(5]

[ M]. Beijing: Petroleum Industry Press, 1988. (in Chinese) )

VPSR, S S B B LInrHEE 7k (1], P EVGETF &, 2003, 18(2) : 37-40. (XU Wenbing. The temporary
repairing method for sub-sea oil pipeline of Pinghu oil and gas field[ J]. China Offshore Platform, 2003, 18(2) . 37-40. (in
Chinese) )

A B T ISR R T e BR bR JEE R — BRSO R [T PR Al s#Be 4T, 1996, 18(3) : 94-97. (WANG Wei.
A practical method of obtaining allowable erosion length of sea-bottom imbeded oil pipeline[ J]. Journal of Southwestern Petroleum
Institute, 1996, 18(3): 94-97. (in Chinese) )

O RSB RS & R SRN [ T ], H EREEEF- 7, 2000, 15(2) : 30-35. (MA Liang. The vibration effect of
subsea pipelines under the effect of water[ J|. China Offshore Platform, 2000, 15(2) : 30-35. (in Chinese) )

FURNES G K, BEOTSEN J. On the response of a free span pipeline subjected to ocean currents[ J]. Ocean Engineering, 2003
(30) ; 1553-1557.

] DNV-0S-F101 Submarine pipeline systems[ S].
7] SUDHAN C M, SUNDAR V, RAO S N. Wave induced forces around buried pipeline[ J]. Ocean Engineering, 2002, 29(5) ;

533-544.

] MEHAUTEB L. An introduction to hydrodynamics and water waves[ M]. New York: Springer-Verlag, 1976.
] ERRHEE. PR B R M ]. db R BB ok Ak, 2006. (QIU Dahong. Wave percolation mechanics [ M ]. Beijing ;

[10]

[11]

National Defence Industry Press, 2006. (in Chinese) )
s A REL LSRR 1 1]. RN, 1983(6): 1-7. (FAN Yunlin. Wave forces on submerged pipelines
near the sea-bottom[ J ]. Marine Science, 1983(6): 1-7. (in Chinese) )
B, R AT SRR MG J]. MITRHE, 2012(1); 113-119. (LI Chunyu. The analysis and
control of submarine pipeline of artificial island of South Fort Oilfield[ J]. Neijiang Science and Technology, 2012(1): 113-



38 KoM ok BT O BO% M 2017 4 8 A

119. (in Chinese) )
[12] I FEATTERT. SR R 1R A S IR R A [ R It B UK M BRI 5EBE , 2014, (Institute of
River and Coastal Research. The calculation report of wave mathematical model for 1# waters in Nanpu Oilfield[ R]. Nanjing:

Nanjing Hydraulic Research Institute, 2014. (in Chinese) )

Simplified calculation of allowable free span length of submarine
pipelines under action of solitary waves

FU Changjing"*, LI Guoying’, ZHAO Tianlong'
(1. Key Laboratory of Hydraulic and Waterway Engineering of Ministry of Education, Chongqing Jiaotong
University, Chongqing 400074, China; 2. Nanjing Hydraulic Research Institute, Nanjing 210029, China)

Abstract; It is important to consider the suspension of the submarine pipelines, analyzing the stability of the
submarine pipelines. Because of the complex geological conditions of the seabed, the buried pipelines hung on the
seabed are affected by waves. Once occurred the suspension of the pipelines, the suspended pipelines would be
destroyed under the action of the external environment. The pipelines accidents lead to a great loss of property and
bring the pollution of the marine environment. Because most of the oil fields are located in the offshore areas in our
country, the characteristics of shallow water waves should be considered. Based on the solitary wave theory, and
considering the non-linear effects of the shallow water waves, the hydrodynamic loads on the suspension of the
pipelines was calculated in this study. For the common forms of hanging pipelines, considering that the max bending
stresses are less than the material’s allowable stress, the formula for the allowable free span length is derived.
Finally, taking the submarine pipelines works in Bohai bay as a case history, the allowable free span length of the
submarine pipelines was calculated. The calculation results show that a part of the pipelines’ span lengths exceed the

allowable span lengths, and they must be reinforced.

Key words: nonlinear wave theories; embedded submarine pipeline; wave force; suspended length



