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A Study on the Design Sea-state Determination Using the IFOSM Method
Jae—-Ohk Lee™ and Junbumn Rho”
Hyundai Maritime Research Institute, Hyundai Heavy Industries”

Abstract

Response—-based approach is getting more preferred in determining the design sea-
state for offshore structures because traditional environment-based approach is known to
yield a much conservative design condition. This paper introduces the inverse first—order
second—-moment (IFOSM) method as a response—based approach, which is expected to
give a more feasible design condition at the cost of reasonable number of motion analyses.
The IFOSM method is based on the theory of probability and adopts an optimization
scheme to determine the design point. Both the design maximum response and design sea
state can be obtained straightforwardly from the optimum. The IFOSM method has been
applied to a turret-moored FPSQO’s design problem and showed its effectiveness in
practical use.

% Keywords: Design sea-state (& H ol & &HEH), Design return period (& H BH=ZD|), First-order

second-moment method (ZH Ol Xt 2HEY), Inverse FOSM method (& LHO0IX LUEH)
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HinT, = 1.59 + 0.42 In(Hg + 2)
0%, = 0.005 + 0.085 exp(—0.13 H}**)

n=025Hs [2In(

1 TSS)
In2 T,

A AA0IX LHEY-E 018F &

(7)

,where Tgs = 3 hrs, T, = T,(1 - 0.29 - 3.37022)

Table 2 Result of IFOSM method applied to
Example 1 of Winterstein et al.(1994)
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Table 3 Statistical description of sea environment

Weibull

Hg [m] | F(h) = 1 — exp {— (?)y}

y = 13027, B =1.4196, § = 0.3374

iter. no. Hg Ty Nmax

0 2.23 8.99 2.19

1 14.5 15.8 13.7

2 14.5 15.8 13.7
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Table 4 Design maximum responses and sea

states

Ymax Hg Tp 0

+ Heave [m]
IFOSM 1.69 10.2 15.3 177
MPM" 2.21 9.05 14.12 45

* Pitch [deg.]
IFOSM 1.95 10.2 15.3 176
MPM 1.98 9.05 14.12 45

* Roll [deg.]
IFOSM N/A™ - - -
MPM 1.31 9.05 14.12 45

* Most probable maximum by traditional
environment—based extreme value analysis

*+ Not available (fail to converge)

Table 5 Exceedance probabilities by crude
Monte—Carlo simulation

Ymax l:)exceed
1.69 (IFOSM) 3.0x 1076
Heave
2.21 (MPM) 0.8x107°
. 1.95 (IFOSM) 3.0 x 1076
Pitch
1.98 (MPM) 2.7x107°
Roll 1.31 (MPM) 0.2x 107
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