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Fig.2 Distribution of wave height around semi-infinite breakwater considering wave diffraction (7=10 s, h=20 m)
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Fig.3 Phase difference between waves behind and in front of the breakwater (T=10 s,h=20 m)
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Undulation analysis of wave force along breakwater
considering wave diffraction

JIANG Xue-lian'*, MA Qing-shan’, LI Shan-shan', LI Yan-bao®
(1. Tianjin Key Laboratory of Soft Soil Characteristics & Engineering Environment, Tianjin Institute of Urban
Construction, Tianjin 300384, China; 2. State Key Laboratory of Coastal and Offshore Engineering, Dalian
University of Technology, Dalian 116024, China; 3. China Harbour Engineering Company, Lid. ( CHEC)
Bejjing 100027, China; 4. School of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract ; The theory of wave diffraction is reviewed and the revised formulas of total wave force are deduced for the
semi-infinite vertical breakwater with the same depth. And the undulation in wave height and wave force along a
semi-infinite vertical breakwater is discussed by combining the wave diffraction model and the wave pressure
formulas. The analysis results show that the undulation of wave height along breakwater produces a spatial variation
with a sinusoidal form in the wave pressure exerted on the breakwater, which is just the intrinsic cause of the
meandering damage. Without consideration of the diffracting waves behind the semi-infinite breakwater, the total
wave force per unit length of structure can reach 1. 2 times the standing wave force. However, with consideration of
the diffracting waves behind the breakwater, the first peak of wave force shows an increase of more than 40%
compared with that of the standing wave system. The fact indicates that the standing wave system commonly used in
engineering is only a rule of averages and the spatial variation in total wave force should be taken into account

carefully under construction in order to prevent the local trunks near the tip of breakwater from damage.

Key words: wave diffraction; phase difference; wave force; undulation along breakwater



