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A Study on the Characteristics of the Stem Wave
in front of the Coastal Structure
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ABSTRACT: Numerical experiments have been conducted using the nonlinear combined refraction-diffraction model, in order to analyze the
generation characteristics of stem wave, which is formed by the interaction between vertical structure and the oblique incident waves. The results of

stem wave are discussed through the stem wave height distribution along/normal vertical structure, under the wide range of incident wave
conditions-wave heights, periods, depths, and angles. Under the same wave height and period, the larger the incident wave angle, the higher the stem

wave heights. According to the results of wave height distribution, in front of vertical structure, the maximum of stem wave heights occurs in the
location bordering the vertical wall. Furthermore, the most significant result is that stem waves occur under the incident angles between 0°and 30°
and the stem wave height ratio has the maximum value, which is approximately 1.85 times the incident wave height when the incident wave angle

becomes 23°.
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Table 1 Input conditions of the numerical calculation for

submerged elliptic shoal

Conditions and parameters Values
Height(m 0.0464
Wave Peri%g(iec)) 1.0
Domain(n) 25x25
Grid dimensions 100x100
Basin Grid spacing(m) dx = dy=0.25
Depth(my) 045~0.1
Bottom Slope 1/50
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Fig. 3 Bottom contours, computational domain and definition
of transect for the comparison with experimental data
of Berkhoff et al.(1982)

Fig. 4 Wave height distribution for elliptic shoal by the
numerical results
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Fig. 5 Comparison of wave amplitude ratios by the numerical
and experimental results for elliptic shoal; (a)section4,
(b)section7
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Table 2 Experimental conditions of the numerical model

Conditions and parameters Values
Height(Ho) 3.0m
Period(T) 7.0sec
Wave Direction(a) 5~45°
- Monochromatic wave
- Non-breaking condition
Domain 1Tkt
. Grid dimension 200200
Basin - ;
Grid spacing dx=dy=5m
Depth(h) 15.0m
Boundary Initial Incident wave cond.
Lateral Open boundary cond.
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