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Stem Wave Analysis of Regular Waves using a Boussinesq Equation
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Abstract : Numerical analyses of stem waves, the interaction between incident and reflected waves of obliquely
incident regular waves along a vertical wall in a constant water depth, are presented. For the numerical model of
the analysis, the two-layer Boussinesq equations developed by Lynett and Liu(2004a,b) are employed. Numeri-
cal results are compared with both laboratory measurements and those obtained using parabolic approximation
model. The overall comparisons between the results from the two numerical models and the experiments are
good. However, the two-layer Boussinesq model is more accurate than the parabolic approximation model as the
angle of incident waves increases. In particular, the hlgher harmonic generation due to the wave nonlinearity is
captured only in the Boussinesq model.

Keywords : stem waves, regular waves, two-layer Boussinesq equations, higher harmonics, nonlinearity of waves
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sponge layer

measuring region

Fig. 1. Definition sketch of numerical test.
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Fig. 2. Relative wave heights along the wall for CASE 1.
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Fig. 3. Relative wave heights along normal to the wall at x/2=15 for CASE 1.
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Fig. 4. Relative wave heights along the wall for CASE 2.

(b) g=40°
Fig. 5. Relative wave heights along normal to the wall at x/4=6 for CASE 2.
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(b) B=40°
Fig. 6. Relative wave heights along the wall for CASE 3.

() B=40°
Fig. 7. Relative wave heights along normal to the wall at x/A= 6 for CASE 3.
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Fig. 8. Snap shots of free surface displacement for CASE 1.
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(a) Relative wave heights along normal to the wall at =/x=10.
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(b) normalized free surface displacements at =/A=10.
Fig. 9. Two-layer Boussinesq model results by nonlinearity of incident waves for 8= 15° and k2 =0.7.
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