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Fig.3  Arrangement of the porous square reef
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Fig. 4  Section layout for the case of gravel dam + reef
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Table I  Parameters for the experiment
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Table 2  Cases for the experiment
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Table 3  Wave heights under different cases and water levels
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T B 3.76 1.63 0.43
prg 3.76 1.09 0.29
1.35 \ 3.76
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SR 0+ ik 2.61 1.03 0.27
T B 451 229 0.51
b3 451 1.65 0.37
2.66 451
0 7 3.73 2.63 0.58
T 30+ fifE 3.69 1.61 0.36
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Table 4 Sediment discharge rates under different cases and water levels
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Experimental Study on Wave Dissipation and Beach Protection by Gravel
Dam and Porous Square Reef: Taking Beidaihe West Beach as the Example

YANG Li-peng', YANG Shao-peng’, ZHANG Zhi-yong®’, ZHU Jin-long*, SHI Bing’
(1. Qingdao Municipal Transport Development Centre, Qingdao 266061, China;
2. College of Ocean Science and Engineering, Shandong University of Science and Technology, Qingdao 266590, China;
3. Zhejiang Institute of Hydraulics and Estuary, Hangzhou 310020, China;
4. Shandong Marine Resource and Environment Research Institute, Shandong Provincial Key Laboratory of
Restoration for Marine Ecology, Yantai 264006, China;
5. College of Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: The wave transmission coefficient, sediment discharge rate, underwater slope angle and seabed topography
under the cases of different protective measures are measured by using physical model and compared with those under the
cases of no protective measures. It is revealed that under different experimental conditions the transmission coefficient in
the case of gravel dam and reef is only 0.21—0.36, indicating that the combination of gravel dam with reef has a significant
dissipation effect on the waves. The change law of sediment discharge rate under the same water level but different
working conditions is gravel dam>gravel dam+reef>no project>reef. The underwater slope angle of the wave-ward surface
of the dam tends to increase first and then reduce with the increase in extreme wave height. The underwater slope angle
under the case of gravel dam is about 2—4 times that under the case of gravel dam+reef. For the recovery of nearshore
terrain, the case of gravel dam+reef has obvious effect and can also reduce the erosion of coastal beach. Therefore, it is
concluded that the protection measure of the combination of gravel dam with reef can significantly reduce the wave
transmission coefficient and increase the sediment discharge rate landward, and can also play a significant role in restoring
the nearshore topography and protecting the coastal beach.

Key words: gravel dam; artificial porous square reef; wave dissipation; beach protection
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