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Abstract — Impact on cylindrical surface caused by plunging breaking waves is investigated experimentally.
The breaking waves are generated in a wave flume by decreasing the wavemaker frequencies linearly and focus-
ing the generated wave components at one specific location. The breaking wave packets are based on constant
wave steepness spectrum. Three inclination angles of cylinder are applied to examine the effect of contact angle
between cylinder and front surface of breaking waves. Also, the effect of cylinder diameter on pressure dis-
tribution and its peak value is investigated by adopting three cylinders with different diameters. The longitudinal
location of cylinder is slightly moved in eight different points to find out a probable maximum value of impact
pressure. The pressures and total force on cylinder surface are measured by piezo-electric pressure sensors and
3-components load cell with 30kHz sampling rate. The variation of peak impact pressures and forces is ana-
lyzed in terms of cylinder diameter, inclination angle and location. Also, the pressure distribution on cylindrical
surface is examined. The cylinder location and surface position are more important parameters that govern the
magnitude and shape of peak pressures, while the cylinder diameter and inclined angle are telatively insig-
nificant. In a certain conditions, the impact phenomenon becomes very unstable which results in a large vari-
ation of measured values in repeated runs.
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Table 1. Experimental conditions for impact pressure distribution caused
by plunging breaker on inclined cylinders

Cylinder Cylinder Location Tilt Angle  Rotation
Diameter D (cm) x:{m) 6(°) Angle ¢(°)
11.10 11.20 . R
8 11.25 11.30 o o
10 15 15
15 11.35 11.40 30° 30°
11.50 11.60
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Fig. 1. Successive scenes of impact moment of plunging breaker on
cylinder.
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Fig. 3. Distribution of peak pressures acting on inclined cylinder caused by plunging breaking wave in repeated runs (D = 80 mm).
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Fig. 4. Distribution of peak pressures acting on inclined cylinder caused by plunging breaking wave in repeated runs (D = 100).
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Fig. 5. Distribution of peak pressures acting on inclined cylinder caused by plunging breaking wave in repeated runs (D = 150 mm),
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Fig. 6. Time series of impact pressures acting on inclined cylinder caused by plunging breaking wave.
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