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Fig. 1 Isolated wave coordinate diagram
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Fig. 2 Wave force on submarine pipeline
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Fig. 3 Diagram of underwater pipeline suspended state
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Fig.5 Force analysis diagram of D section of pipeline

SING

R P DY =0
Fy—ql/2—V,=0 (18)
i} Vp=0 (19)
Kb Vo BE D WS,
AR P 0 A DS My =0

[ gl 1
Fy =L M, ~—M,=0 Q0
B 2 2 4 B D

ql” . 769ql*
M, =2" & M, =
P P oy My 15000

MR ARy 2 PRE A DU B R
JS2 1

GAD)

Cmaxd = Mp /W (22)
K Guap HELD RN T W 4045
ZEL G THE W.=4xR (RS —R1D R, NWEFHEN
FA2LRONEIEINERR,
iR (21,22)78
Omaxp = 769¢1%/[60000xR} (R} —R1) ]  (23)
HR A 25 A A TE 3 A B R KB M ] 0 L
INTFRBH YRR ) Lo s B
G < Lo ] 24)



%3 kw4 ETTECEEZNAAREREAECEAFRBRKEAITE 591

MG (23, 24) 15 2035 IS A 18 o vr B s KT
RN W

5 TITiEsEH

3 B L T T 9 W D 4
L TR AR S LG L S 1 R 2 AR 81
A#E L,

21 A ERAD(Efm)

Tab.1 Pipeline suspension condition (unit:m)
S K S 7S e B KGR
44 0. 65 3.7~4.2
49 0.9 3.9~5.1
18 0.78 3.5
20 0.6 3.9~5.0
14 0.56 4.4

T2 FH SR TE S XU S5 R L SNE LR O AR
660 mm, PN MLA% B4R 508 mm, 4 1 AR N
X65Q. VF I %5 i B J1 oy 327 X 10° kPa, % J&
7850 kg/m®, #ME KLl 207 GPa, 43 R A 50
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Tab.2 Wave parameter calculation value

I “ﬁﬂ(%‘fi A WK AW W
0, /kg em™ vy /mesT! L/m T/s H/m

50 4F 5 41 1.29 80 8.8 4.69
5 4R 1 LY 1030 0.93 70.3 8.3 3. 94
2 AR E LY 0. 87 65.2 7.8 3.67
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Tab. 3

Calculation result of allowable span

length of pipeline

AR SRR S04FE— SAE—l 24—
£/ m KE/m ARl AR AR
1779~1823 44 59.03 61.78 67.30
3410~3459 49 109. 57 297. 27 387.34
3471~3489 18 45.05 56.16 58.41
3512~3532 20 32.31 45. 64 45.80
2590~3604 14 42.40 73.18 66.71
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Calculation of allowable suspension span length for direct laying pipeline
in shallow water area based on bending moment correction method
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Abstract: Suspended submarine pipelines are a common type of configuration in pipeline engineering
construction. When the suspended span length of such a pipeline reaches a certain value, the pipeline is
more prone to instability,and the consequences of the instability such as damage of suspended oil and gas
pipelines are often very serious. Therefore,it is necessary to carry out regular maintenance and treatment
of suspended submarine pipelines. However,due to the high cost and difficulty of offshore construction
operations,it is necessary to temporarily not reinforce the suspended pipelines within the scope of safe
suspension, which can greatly save construction costs. Therefore,it is necessary to calculate the allowable
span length of the pipeline to provide a basis for the management of the pipeline. Since most of China’s
oilfields are located in offshore areas, the characteristics of waves in shallow water areas should be
considered when considering the problem of pipeline suspension. In this paper,considering the nonlinear
effect of waves in shallow water, the calculation formulas of horizontal and vertical flow velocity at any
water point in the wave field in shallow water are derived,and according to these formulas and Morison
equation, the expression of the hydrodynamic load of the overhang of the pipeline is further established.
Finally,based on the bending moment correction method, the calculation formula of the allowable span
length of the submarine pipeline in shallow water area is proposed. According to the research results of
this paper and the subsea pipeline engineering of an oilfield in Bohai Bay, the allowable span length of the

pipeline is calculated.

Key words: shallow-water wave theory;bending moment correction method;unburied pipeline; suspended

length



