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Study on combined design criteria for marine risers conveying flowing fluid

LIU De-fu, WANG Shu-ging, GUO Hai-yan
{ Ocean University of Qingrlac. Qingdac 266003, China)

Abstract: Based on the small deflection theory, the lateral motion equation of a marine riser conveving flowing fluid subjected 10
environmental loads is developed by use of finite element method. Sampling analysis is made on 15 storms of Bohai Ses to obtain sequences of
wave height and current velocity dominated by wave and cumrent respecuvely. Then the optimal types of distribution and comesponding
charactenstic values are determined. Simulation of an wapontamt sampling method is made 1o get the wave height and current velocity whose
joint probability is 0.01. For the marme rser hinged on fixed platforms in shallow sea, the muumum siress of riser is regarded as the contml
condition to determine the combined design criteria and companison is made with other methods.
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o 3 M L A S A B L B T £ R .00 0,575 % 060 9
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Tab.3 Sequences of the wave height and current velocity and their corresponding response

Fg LiR»E B S LA A E BEnH
0] o {81 - MPa 063 57 {8 < MPa
Bl /m WiEAms " HEEm REAmes )

cl 2 o G4 s o5 (b}

1 KW 0.78 34.504 142 0.78 34.904

2 268 0.25 13.910 0.19 0.64 13 792

3 2.87 0.56 23 17 032 0T 16.081

4 2.10 0.38 14 648 1.60 0.70 21 682

5 331 0.4 20,884 .86 0 55 13.746

6 417 0.35 23.762 2.06 071 24,003

7 3.44 0.2 16.772 1.31 0.81 23.740

8 2.28 0.3 13 974 1.66 077 24.117

9 2 .48 044 18.096 1.% 0.94 29.127

10 1.95 0.54 18 396 t.02 0.84 23.522

] 1.26 0 30 11.007 UL.KR 0.81 21.8%

12 3.25 () 16.356 2.3 0.66 23901

13 1.43 0 74 .37 039 0.98 25.672

14 0.93 0 63 16.910 0.16 0.79 I8.225

15 1.64 011 9.960 us4 0.97 27 958

F 4 EARWMEERF(ISPUD) RIS IEM A
Tab.4 Input data of important sampling procedure
52l X il o o342 Wl # [EEas . | HERNEE
A M H BARS 2.480 2m 0 905 3 4.96m [ 1.0000 0.106 3]
L K M R4y 46 0.415mvs 0.1916 1.19m/s 0.1063 1.0000
T HH KRyt 1.236m 0 368 4.75m [ 1.0000 0 14 7]
ik AN T5% 0.7 7mss 0.118 3 1.26ms 01047 1.0000
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Fig.3 Curve of 100-year return period dominated by wave Fig.4  Curve of 100-year retum period dominaled by curent
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