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Fig.1 General situation of artificial beach
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Fig.2 The designed section of the anti-wave sediment barrier
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Fig.3 Cumulative frequency curve of the tide level in the study area
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Table 1 Tidal level designed for the Haikou(3) station
KRB FE P
% ¥
P=1% P=2% P=3.3% P=5% P=10% P=20%
A B R WL/ m 2.13 3.08 2.93 2.81 2.72 2.55 2.38
AR A7/ m —0.84 —1.07 —1.04 —1.01 —0.99 —0.94 —0.90
*x2 BRBERAIAAER
Table 2 Combination of working conditions during the normal wave
it T B R (H o /m & AT ) /s K I 1) 70 b I bes
T8 1 1.4 3.0 N
T 2 1.4 6.0 N
T8 3 1.4 3.0 NW
TH 4 1.4 6.0 NW
TH 5 1.4 3.0
T8 6 1.4 6.0 N
AR B I 3 + N T U0 e IR B2 AT
L 7 1.4 3.0 NW
TH 8 1.4 6.0 NW
T8 9 1.4 3.0
4 10 1.4 6.0 N
T8 By 9 5 -+ N T 0
T 11 1.4 3.0 NW
T 12 1.4 6.0 NW
T3 13 1.4 3.0
T 14 1.4 6.0
7RV T B % b+ N v IR e VD B R
T4 15 1.4 3.0 NW
T4 16 1.4 6.0 NW
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Fig.4 Model grid and initial topography in the study area

®3 FESHERE

Table 3 Settings of the main parameters

Z M i &k WM ZHE L
CFL SN IR 0.7 0.1~0.9
morfac T 2 K 7 10 0~1 000
bedfriccoef TR/ (s m™13) 0.02 0.035~0.900
wetslp IR I 5 5 3 0 0.3 0.1~1.0
dryslp 7K I B 3 3 B 1.00 0.1~2.0
Dso oK AE / mm 0.4 —
por FLEE % 0.4 0.3~0.5
reposeangle P EEYEF /() 30 0~45
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Fig.5 Distributions of wave height and flow velocity in the study area before the project (condition 1~ condition 4)
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Fig.6 Distributions of wave height and flow velocity after the construction of breakwater at the western side

(condition 5~ condition 8)
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Fig.7 Distributions of wave height and flow velocity after the construction of breakwater at the eastern side

(condition 9~ condition 12)
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Fig.8 Differences in wave height, flow velocity, sediment transport rate and topographic change under different conditions
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Fig.9 Changes of beach profiles before and after the action of normal wave
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Application of Anti-Wave Sediment Barrier in the Design
of Artificial Beach

ZHOU Ying-tao', WANG Wei-qun', ZHANG Chen-hao’, Lu Yang’
(1. Shanghai Urban Construction Design & Research Institute (Group) Co., Ltd., Shanghai 200125, China;
2. College of Harbor, Coastal and Offshore Engineering » Hohai University, Nanjing 210098, China;
3. Nanjing Hydraulic Research Institute, Nanjing 210024, China)

Abstract; The sandy beach in the core area of a coastal city is beautiful scenery to attract people to travel
and go vacationing. No matter the natural or the artificial sandy beach, it can form a headland-bay arc
shoreline after its evolution and stability. The construction of anti-wave sediment barrier plays a good role
for the protection and fixation of sand. It can not only serve as a hard-mass boundary of the beach and
shape the shoreline into a headland-bay terrain suitable for beach maintenance, but also shield the wind and
waves coming from the outer sea and form waters with stable wave high and flow velocity at the nearshore
part of the artificial beach. By taking the construction project of artificial beach in the Haikou Bay as the
study object, the layout of the breakwater line is comprehensively analyzed, the appropriate section form is
designed and the shielding effect on the nearshore waters after the construction of anti-wave sediment bar-
rier is analyzed by building the XBeach numerical model for waves and sediments in the beach waters. It is
found out that the design of the anti-wave sediment barrier at east and west sides can further reduce the
wave height and flow velocity in the front of the barrier, thus forming stable waters suitable for paving and
{illing of the artificial beach. By combining the characteristics of two-dimensional wave-sand movement and
the one-dimensional shoreline model, the influences of the design of the anti-wave sediment barrier on the
evolution of the artificial beach are predicted. It has been revealed that in the case of the present design,
the shielding effect of the anti-wave sediment barrier on the beach is better and the beach will be in a dy-
namic balance under the action of normal waves.

Key words: artificial beach; anti-wave sediment barrier; numerical simulation; beach evolution
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