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A Study on the Wave Generating Characteristics
of the Multi-directional Irregular Wave Basin
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It is of great importance to represent the directional ocean waves in a laboratory basin for hydraulic model tests. The directional
ocean waves can be expressed as a linear superposition of a large number of component waves with different frequencies and
propagating directions. The aim of the study is to check the wave generating characteristics by serpent-type wave generating system
in PKNU (Pukyong National University) which is composed of 10 piston-type wave generators. In the experiment, spatial variation
of irregular wave heights and propagating angles are measured in the multi-directional wave maker basin. Target wave directional
spectrum is reproduced in the area of multi-directional wave maker basin. The directional spreading of the generated waves varied
spacially in the basin. They differed from target spectrum as the measurement point becomes far from the center line normal to the
generator face. The effective generation area where that target can be reproduced is limited to the triangular area attached the
generator face. According to the results, it is emphasized that the effective experiment area in the basin considered wave generator
characteristics should be determined in consideration of experimental conditions including structural shapes, water depth, wave
directionality etc.
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Table 1. The principal factor of wave-maker system

Wit

Terms Serpent-type wave-maker
Number of paddle 10 ea.
Width of wave-maker board 7m (0.7mX10ea.)
Motor hydraulic servo motor

(1.3 kW/ea)
0.3 m at water depth 0.8 m
+30cm (piston type)
60 cm/sec

Max. wave height
Effective max. stroke
Mobile velocity of max.
wave-maker board

Photo. 1. Serpent-type wave-maker appearance.
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Fig. 1. Flowchart of the examination on the wave generation
characteristics in multi-directional irregular wave basin.
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Fig. 2. General description of experimental conditions.
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Fig. 4. Wave height ratio distribution in the wave-maker basin.
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Fig. 6. An examples of spectrum analysis for simulated directional irregular waves.
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