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Variation Characteristics of Irregular Wave Fields around 2-Dimensional
Low-Crested-Breakwater
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Abstract : This study evaluates the variation characteristics of irregular wave fields for two-dimensional Low-
Crested Structure (LCS) by olaFlow model based on the two-phases flow by numerical analysis. The numerical
results of olaFlow model are verified by comparing irregular wave profile of target wave spectrum and measured
one, and their spectra. In addition, spacial variation of irregular wave spectrum, wave transmission ratio, root-
mean square wave height, time-averaged velocity and time-averaged turbulent kinetic energy by two-dimensional
LCS are discussed numerically. The time-averaged velocity, one of the most important numerical results is formed
counterclockwise circulating cell and clockwise nearshore current on the front of LCS, and strong uni-directional
flow directing onshore side around still water level.

Keywords : low-crested structure, olaFlow model, irregular wave spectrum, wave transmission ratio, H,,,, time-
averaged velocity (nearshore current), time-averaged turbulent kinetic energy
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(a) Iustrative sketch of wave flume, emerged LCS and sandy beach

(b) Measuring points of water level fluctuation for analyzing

spectrum

(c) Measuring points of water level fluctuation for
analyzing wave transmission

Fig. 1. Definition sketch of 2d-numerical wave flume and LCS, and measuring points of water level fluctuation.

Table 1. Condition of incident irregular waves and layout of LCS

Crest freeboard
from still water
level R, (cm)

Incident wave

CASE No.
spectrum

Significant
incident wave
height H,; (cm)

Distance between
shoreline and LCS
X (m)

Significant
incident wave
period 7 (s)

Number of
waves

01H30Rc3
02H40Rc3
03H50Rc3
04H60Rc3 3
05H70Rc3
06H80Rc3
07H88Rc3
08H30Rc8
09H40Rc8
10H50Rc8
11TH60Rc8 8
12H70Rc8
13H80Rc8
14H88Rc8

Modified
Bretshneider-
Mitsuyasu

000U A WO TN R W

1.4 6.5 150
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Fig. 2. Comparison of spectra obtained at WG1, WG2 and WG3
for various significant incident wave heights in case of R, =
3cmand 7);=14s.
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Fig. 3. Comparison of spectra obtained at WG1, WG2 and WG3
for various significant incident wave heights in case of R, =
8cmand 7,;=14s.
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Fig. 4. Comparison of spectra obtained at x = 6.0 m (WG3) for 7, ;=
1.4s.
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Fig. 10. Spatial distribution of time-averaged velocities around LCS.
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