128

MAECKRIZTHIIDOFZERN IR
KE Im| BA A

EXPERIMENTAL STUDY OF FORCES EXERTED BY WAVES
ON A CIRCULAR CYLINDER

by Haruo HIGUCHI

Synopsis : A series of experiments was made in a wave channel for the forces
exerted by deep water waves on a submerged circular cylinder, and both coefficients
of drag and mass were obtained.

The circular cylinder was submerged sometimes half and sometimes completely.
The forces and coefficients were calculated from the moments about the bottom of
the cylinder. ‘

The theoretical moment-time relation calculated with the coefficients empirically

obtained was compared with the measured values.
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Fig. 1 Wind flume and pneumatic wave generator

Photo. 2 Wave profile; T=0.743 sec,
H=7.0 cm, L=920.6 cm

Circular Culinder

Photo. 1 Pneumatic wave generator
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PHotc. 3 Three wave msters and fPhoto. 4 Orbital motion of water particles;
circular cylinder T=0.738 sec, H=1.4cm, L=87.7 cm
(White circles show the orbits of

water particles.)

Table 1 Summary of test conditions

Y Stecpness | Maximam | Reypolds
Period Height Length velocity
T-sec H-cm L-cm 5 #-cm [sec R,
15—5 0.730 3.50 80.2 0. 0437 15.07 2215
15—4 0.733 2.24 79.7 0.0281 9.60 1410
15—3 0.730 1.37 81.1 0.0169 5.90 868
15—2 0.728 0.85 84.6 0.0100 3.66 538
15—1 0.730 0.64 84.8 0.0075 2.76 405
9—-5 0.737 3.31 83.2 0.0398 14. 10 2037
9—4 0.736 2‘. 46 83.6 0. 0294 10. 50 1530
9-3 0.735 1.39 85.5 0.0163 5.95 858
9--2 0.732 0.79 83.5 0. 0095 ‘ 3.41 492
9—1 0.734 0. 56 83.5 0.0067 2.40 346
3—5 0.732 3.74 83.1 0. 0450 15.91 1743
3—4 0.735 2.53 82.0 0.0309 10. 83 1182
3—3 0.732 1.42 81.3 0.0175 6.09 662
3—2 0.732 0. 863 80.4 0.0107 3.71 403
3—1 0.733 0.578 81.2 0.0071 2.48 270

Note : Elevations of top of cylinder from still water level in Cases 15-5~1, $-5~1,
and 3-5~1 are +7.9,+2.1 and —3.6 cm respectively.
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Fig. 3 Relation of orbital diameter with
depth, empirical and theoretical
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Fig. 6 Advance of maximum
moment, theoretical
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