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Hydrodynamic Pressures Acting on the Hull Surface in Waves

—Model Tests Data on an Ore Carrier—
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Shigeo OHMATSU and Michio OKAMOTO

Summary

Model experiments were carried out on a gigantic ore carrier in oblique regular waves.
Hydrodynamic pressures on the hull surface and ship behaviours were measured to present the
useful materials for the wave load estimation.

A part of the test results had already been reported on the Journal of the Society of Naval
Architects of Japan (JSNA), No. 133, 1973, in which comparison between the test and the
calculated results by the strip method were made and the usefulness of the strip method for
the estimation of the hydrodynamic pressures was discussed. The data obtained from the model
tests are so many that most of them are not reported. Therefore, all of the data on hydrody-
namic pressures are shown in this paper. Concerning the experimental procedures and the ship
behaviours, the previous paper should be cited.

B =x Notation
1. # = %: Heading Angle (deg.)
EBREE Xe: Course Angle (deg.)
2.1 __{_# ?"«“ " 20: Heaving Amplitude (m)
22 %gﬁéii% . go: Rolling Amplitude (deg.)
’ AR 6o: Pitching Amplitude (deg.)
3. ERBR
3.1 BRFORMEES, ol A Wave Length (m)
3.2 HBLTESKE L: Ship Length (m)
3.2.1 RREEIKERIBBOFRAHIY hw(=2ho) : Wave Amplitude (m)
3.2.2 BREFKEOHEBTEPRIEST , {r: Relative Water Elevation (m)
5.2.3 BREEIKE OfRRT RIS Te: Period of Encounter (sec.)
3.2.4 FERES/KEOHENTEARRHES ¢ ’
3.2.5 H?&%gmﬁmgﬁﬁﬁwﬂ#ﬁﬁﬁ Py: Hydrodynamic Pressure Amplitude (mAq)
B OEE - BEIR V: Ship Speed (Knots)
*NEREYEED Y SEBIMEAEDS  FYY HEEMEEED p: Density of Water (ton/m?)
BReZft: Bfns44E5 81 H g:  Gravitational Acceleration (m/sec?)
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Table 1 Principal Particulars

C.G. from Midship

Items Ship Model
Length betw P.P. {Lep) 247.000m 4.5000m
Breadth Mid. (8) 40.600m 0.7397m
Depth Mid, (D) 23.000m 04190 m
Draft Mid, {d) 16.000m 0.2915 m
Displacement (W) 135,950ton 0.8020ton
Block Coefficient  (Ch) 0.8243 0.8243
Midship C cefficient  (Cw) 0.9975 0.9975

(Gw) | fore 7.301m fore 0.1330m

C.G. from Keel (KG) 12.280m Q.2225m
Metacentric Radius ~ (GM) 4.130m 0.0765m
Longi. Gyradius (Ke) 0.2362Lpp 0.228Lsp
Trans. Gyradius (Kt) 0.22008 0.388
Rolling Period (T} 11.04sec, .87 sec.
Rudder Area (Ar) 58.731 m2 0.0196 m2
Rudder Area Ratlo {Ar/dLpp) 0.0149 0.0i149
Bilge Keel Breadth 0.425m 0.0077m
Length 62.320m 1.1353m
from & fore 38.320m 0.698!m
from g oft. 24.000m 0.4372m

AR 14
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Fig. 2 Details of Pressure Gauges
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Table 2 Locations of Pressure Gauges
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RELATIVE WATER ELEVATION,L, /hy

MEASURED AT S5.5.93/4 ON WEATHER SIDE
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Fig. 835 Instantaneous Hydrodynamic Pressure Distribution
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