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A Study of Hydraulic Characteristics in Front of the Seawall
under the Coexistence of Wave and Wind
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Abstract : In this study, a two-dimensional hydraulic model test was conducted to examine the hydraulic phenom-
ena that occur around the seawall when wave and wind coexist. Based on recent seawall repair and reinforcement
examples, the experimental section was constructed under the condition of installing wave dissipation blocks on the
safety surface of four different representative seawalls. Water level fluctuation, reflection, overtopping and wave
pressure characteristics according to external force change were reviewed. It was confirmed that the top concrete
shape of the seawall is the most important factor of the hydraulic characteristics that appear in front of the seawall,
and the tendency is more pronounced when wind acts. Even in the case of vertical type seawall, when wind of 3 m/s~
5 m/s occurs, the amount of overtopping increases to about 5%~12%. In the case of wave pressure, it was con-
firmed from the experimental results that the value increased from about 1.5 to 2.2 times in front of the top of con-
crete block. In addition, it was confirmed that when the shape of the seawall was different, the range of change in
the hydraulic characteristics appeared larger. Therefore, when designing a seawall of a new shape, a more detailed
review of the hydraulic characteristics should be accompanied based on these experimental results.

Keywords : wind speed, wave pressure, wave overtopping, seawall shapes, physical model test
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Fig. 1. Wave-Wind data on the Gyungpo buoy (Top) and Naksan buoy (Bottom).



opgat vk 3G9 Fot AW o5 AR 577

6.0
5.5
—~5.0
£
=45
L
D40
o 35
® 3.0
2.5

20 ¢
0.1 10 100
W|nd velocity(m/s)

0
0o

= 2.E+00e3£02x
. Rz -1E-01

Wave height(m)
=y
o

0.1 1 10 100
Wind velocity(m/s)

Fig. 2. Distribution of wave-wind occurrence on the Naksan buoy (L) & Gyungpo buoy (R).
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Table 1. External force conditions

Scenario Hs (cm) Ts (sec) H/L, U (@m/s) Rc (cm) Shape of seawall Measurement category
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Case-A 2.5,5.0,75 1.42 0024 3
0
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s 3 1. Wave Reflection Coefficient
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Type-C
0.013 0 Type-D
Case-D 10.0, 12.5, 15.0 221 0020 3
0 1. Wave Pressure
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5 3. Water Surface Fluctuation
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Fig. 9. Results of wave pressure measurement depending on the wind velocity change

Inclined type (d).

: Vertical type (a); Nabla type (b); Flare type (c); Front
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Fig. 10. Data set with profile and variation of wind velocity-corrected values (L), (R).

Table 2. Summary of parameters for experiment

Meaning Symbol Measured & fixed value
Slope angle of the revetment slope cot() 1.48 [-]
Mean spectral wave period T, 1o 1.60~1.83 sec
Dimensionless freeboard R/H,, 1.15~1.50 [-]
Wall height Nt 5~10 cm
Freeboard (tope of structure to SWL) R 19.6 cm
Dimensionless wall height hyu/ Re 0.26~0.51 [-]
Spectral wave height H,, 14.17~16.31 cm
Water depth at toe of the structure d 18.53 cm
Wave breakwater parameter o 1.32~1.54 [-]
Height of the nose h, 3.75~10.0 cm
Height ratio parapet (hn/hwall) A 0.42~1.00 cm
Nose angle parapet (in degrees) £ 0~40°
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Fig. 11. Comparison results of wave overtopping discharge with shapes of seawall (L) & wind velocity (R).
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Fig. 12. Comparison Results of wave pressure measurement about wind velocity change: U=0m/s (a); U=3 m/s (b); U=5m/s (c).
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Table 3. Rate of change in hydraulic characteristics with wind speed variation (0 m/s->5 m/s)

Type of Seawall An (%) AKR (%) Agq (%) AP,... (%)
Type-A -2.22 (41.2%) 0.019 (4.2%) 0.003 (12.0%) 3.88 (114.8%)
Type-B -0.83 (15.8%) 0.018 (4.0%) 0.004 (23.5%) 2.96 (80.6%)
Type-C —0.64 (11.9%) 0.033 (7.0%) 0.002 (10.5%) 2.90 (28.8%)
Type-D 2.28 (42.0%) 0.028 (6.0%) 0.003 (13.6%) 1.16 (25.5%)
XA E FhE HSEES m/s~0 m/s) B MBS ]9
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