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Experimental study of wave forces on the seawall of
coral reef in large wave flume

CHEN Songgui' >, CHEN Hanbao', ZHAO Hongbo', ZHENG Jinhai’, ZHANG Chi’
(1. Tianjin Research Institute of Water Transport Engineering , Tianjin 300456, China;
2. College of Harbour, Coastal and Offshore Engineering, Hohat University, Nanjing 210098 , China)

Abstract; Experiments on the interaction forces between waves and seawalls on reefs were conducted in the large
wave flume of Tianjin Research Institute of Water Transport Engineering. Wave forces, including the horizontal and
uplift pressure on seawalls, were measured at different water levels and wave conditions. The forces values were
compared with those obtained by formulas in Hydrographic code for ports and waterways. The experimental results
show that wave forces on seawalls were controlled by wave setup, wave height and wave induced flow after
breaking. Horizontal pressure had a rectangular distribution while uplift pressure had a triangular distribution. The
experimental values were less than those obtained by formulas using wave conditions in deep water. Correction
coefficients based on the relative distance of seawalls and reef edge as well we the relative water depth on reefs were
proposed. It has been demonstrated that values of the correction formula were in good agreement with the
experimental results.
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Fig.2 Sketch of the model layout and wave gauges
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Fig.3 Coral reefs in the test
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Table 1 Testing conditions

éﬁ% h/m Hl%/m HS/m Hmean/m Tmean/s g
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M4 0.19 .23 0.82 0.5 3.59 — .
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M5 0.03 .49 0.99 0.62  4.07 )
M6 0.03 1.23 0.82 0.51 359 Fig.4 Layout of wave pressure cells
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Fig.5 Duration of pressure at cell 5 in the test M1
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Fig.6 Elevation of water surface in the test M1
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Fig.7 Wave breaking and transformation on coral reefs
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Table 3 Comparison of wave forces between
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