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Table 1 Fatigue life of riser with different float segment lengths
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Minimum fatigue

/MRS A i i
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segment/m suspension point/a sagbend point/a archbend point/a life/a life location/m
550 7.8X107 4.6X10° 1.1X10° 1.7X10° 1 900
600 1.4X107 1.5X10° 4108 3.0X10% 1 900
650 6.0 10° 9.0X10° 1.6X10° 9.0 1 900
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Table 2 Fatigue life of riser with different buoyancy factors
EFRT BT T8 A 5 8 RIS IS A
Buoyancy Fatigue life of Fatigue life of Fatigue life of Minimum fatigue Minimum fatigue
factors suspension point/a sagbend point/a archbend point/a life/a life location/m
L5 50.0 1.1X107 2.0X 107 50.0 0
2.0 1.4X107 1.5%10° 41X 10° 3.5X10° 1,900
2.5 5.2X107 65X 10° 1.2X10° £1X10° 1,900
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Table 3 Fatigue life of riser with different elastic modulus
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Table 4 Fatigue life of riser with different current velocities

TRFULE R H S A HE T i AR P S A /MR 55 i H/INJE 5T i AL
Current Fatigue life of Fatigue life of Fatigue life of Minimum fatigue Minimum fatigue
velocity/m ¢ s suspension point/a sag bend point/a arch bend point/a life/a life location/m

0.80 2.3X 108 6.6X10° 8.4 X108 1.4X10° 1 900

0.825 7.9X 108 5.1X10° 5.5X107 1.4X10° 1 900

0.85 1.4 X107 1.5X10° 4,0 X 108 3.0 X 10? 1 900
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Table 5 Fatigue life of riser with different wave heights
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Parametric Sensitivity Analysis of Fatigue Damage in
Steep-Wave Riser Due to Vortex-Induced Vibration

GU Hong-Lu, GUO Hai-Yan, LIU Zhen
(College of Engineering, Ocean University of China, Qingdao 266100, China)

Abstract:  The vortex-induced vibration response of the steep-wave riser was calculated based on the
slender rods theory and wake oscillator model. The S-N curve method, Rain flow counting method and
Palmgren-Miner linear cumulative fatigue theory were used to analyze the fatigue damage of riser under
vortex-induced vibration. The corresponding calculation program was written with MATLAB. The re-
sults of static analysis, natural frequencies and fatigue damage calculated in this paper are compared
with those of professional marine engineering software Orcaflex and published literature to verify. Then
the parametric sensitivity analysis of fatigue damage in steep-wave riser due to vortex-induced vibration
is carried out by using the program. The results show that the length of float segment, buoyancy factor,
elastic modulus, current velocity and wave height have great influence on the fatigue damage of the
steep-wave riser. It is expected to provide a reference for the actual engineering design of the steep-wave
riser.

Key words: slender rods theory; wake oscillator model; steep-wave riser; vortex-induced vibration;

fatigue damage; sensitivity analysis
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