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Estimation of the Wind Forces of Ieodo Ocean
Research Station by a Wind Tunnel Test
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Abstract [] A wind tunnel experiment was performed with the design wind speed of 50 m/s to investigate the
wind forces of Ieodo Ocean Research Station. The structure portion above water surface was modelled with 1/80
scale ratio. The wind force coefficients were determined from the force signals and compared to the results of a
numerical study which was separately undertaken. Those results generally agreed well, and it is assured that the
experimental data can be effectively used in the wind resistant design of the structure. Making use of the
experimental force and pressure coefficients, the wind force and moments acting on the overall upper structure
of prototype are determined together with the wind pressures on local impervious facilities (main deck, solar
panel and helideck).

Keywords : wind tunnel experiment, wind force coefficients, wind pressure coefficients, wind resistant

design, design wind speed.
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Table 1. Wind velocity and turbulence intensity

z U 1 U U U
m) (lhrz) (20 (3sec,2) (15sec, z) (60 sec, z)
10 50.00 0.1636 74.54 66.64 59.84
15 5260 0.1555 77.14 69.24 62.43
20 5453  0.1500 79.06 71.16 64.36
25 56.07 0.1411 79.80 72.16 65.58
30 5736  0.1342 8045 73.02 66.62
35 5848 0.1286 81.04 73.77 67.52

40 5946 0.1240 8157 7446 6832
45 6034 01200 8207  75.08 69.05
50 6114 01166 8253 7564 69.71

100
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1 :: 10 : : v 100
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Fig. 1. Vertical profiles of mean wind velocity and turbulence
intensity.
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Fig. 3. Model structure installed in the wind tunnel.
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Fig. 5. Measured signal of F,

Table 2. Definition of mean wind force coefficients (B=width of structure, H=height of structure, q;=12p,U 2, o =standard deviation
of F, o,~standard deviation of M, g = pick factor (=3.72))
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Fig. 6. Mean and fluctuating wind force coefficient.

Table 3. Maximum mean wind force coefficients and wind forces

T Hol BE3HAT  RMS FHAF PP EE FHN) H ZRIE(N-m) TH°)
F, -0.432 0.073 1,309,780 20
F, -0.429 0.071 1,290,330 290
M, 0.286 0.043 29,804,810 280
M, -0.447 0.069 47,028,990 10
M, -0.023 0.010 2,756,950 280
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Fig. 7. Wind pressure signals at helideck (point 205,

Table 4. Maximum and minimum of mean wind pressure
coefficient (main deck)

=3, 130%.

Table 8. Maximal positive and negative pressures for the
designs of wall slabs

FJ= 23993 EAFE EFHO)

G 40 0.80 140

G, 17 0.54 260
min

Table 5. Maximum and minimum of mean wind pressure
coefficient (solar panel)

A Z3tel Huhzk Bote] Huigk
Ax FEEm)  As FENm)
Main deck 0.8 4,840 -0.54 -2,180
Solar panel 0.54 2,180 -0.67 -2,700
Helideck 0.35 1,410 -0.81 -3,266

Table 9. Maximal positive and negative pressures for the

e Z4)9]x) ZotAS- F3H( %) structural design of helideck support
C, 105 0.54 190 A Aol Hulgk £5te] FHoigk
i 109 -0.67 60 AF dEEm)  AFE FEENm)
Helideck  0.35 980 -0.81 22,270

Table 6. Maximum and minimum of mean wind pressure
coefficient (helideck)
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Table 7. Point average of mean wind pressure coefficient

(helideck)
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Fig. 8. Three dimensional grid modelling,
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o AAFE A% 2A 98 TEE 1% fFHst - M;: 47,028,990 N-m
717Dl 283k SHEHAY I o 2ok - M 2,756,950 N-m
- F: 1,309,780 N o ST 7IX) e} oA AL F3E2 ohe 2t
- F, 1,290330N - Main deck: % $}=4,840 N/m’, 2 ¢}=-2,180 N/m’

- M 29,804,810 N-m - Solar panel: & $t=2,180 N/m?, #$}t=-2,700 N/m>
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- Helideck: A }=1,410 N/m?, F-%}=-3,246 N/m*
e Helideck A9 724414 8152 o3t 2t}
- Helideck: =980 N/m”, $-}=-2,270 N/m>

AAtel =2
¥ 25UYe ARALATLY NETZHNAN 59
o2 W, FRREARE ATSAE ALuiehn
AT AEY BREA ZAEHUT,

EOEs

e =Fes], 2001 HEE 8157|F A M, p. 44
AR, v, o)FY, 199. ool EjtE Y8R A
A kel B4 A7 ST, 11(2), 403-440.
AAA, o159, vhge, A4, 1998, ololx Fsgst

3712 ) dig 1, dFEEES] SketE s =

), 431-434,
ST AT, 1998, '98 O|E EEEHATEIT|X| P&
HEDM, 3)%52HE, BSPM 98004-00-1118-2.
PR, 1999. '99 O|E ZEEHUTEIT[R| T&A}
DM, 3 FEAHE, BSPM 99020-00-1209-2.

2 FATH, 2000. 2000 OlHE SEHSTEI X 75
At M. 3 FAHE, BSPM 00049-00-1276-2.
F=AHEATH, 2001. 2001 Ol = FEEUYET|X| &

At E DM, S]Y2HE, BSPM 09600-1403-2.
API, 1993. Recommended Practice for Planning, Designing
and Constructing Fixed Offshore Platform, Session 6 & 7.
Munson, B.R., Young, D.F., and Okishi, TH., 1990. Funda-
mentals of fluid mechanics, John Wiley & Sons, Inc., pp.
591-596.

Received May 13, 2002
Accepted June 3, 2002



