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Abstract : In this study, using the CADMAS-SURF model, the characteristics of the wave pressures and the wave
forces were analyzed according to the installation position of the parapet on top of the caisson, and the stability
evaluation was carried out using estimated wave forces for the design wave condition. Numerical results show that
adopting the rear-parapet reduces the front maximum wave pressures and wave forces, and the maximum wave
pressure acting on the rear-parapet increases slightly compared to the front parapet, but the wave force acting on
the rear-parapet has little effect on the stability of the breakwater due to the phase difference with the wave force
acting on the front of the breakwater. In addition, impulsive wave pressures did not occur, as Yamamoto et al.
(2013) pointed out the problem of the rear-parapet breakwater. As a result of the stability against sliding and over-
turning, it was estimated that the target safety factor of 1.2 could be secured by the self-weight of 13% less than
the case of the front parapet. At this time, the maximum ground pressure was also reduced by 30%, and the appli-
cability of the rear-parapet structure to the actual site was evaluated as high.
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Fig. 1. Definition sketch of a rear-parapet breakwater.
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Fig. 3. Location of installed wave pressure gauges.
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Fig. 4. Free surface profiles of the model 3 at the design wave condition (H=15cm, 7=2.0s).
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Fig. 5. Time series of wave pressures (p, = p;, and p, = p,;) and water surface elevations in front of the caisson with the cap concrete (77,)

and the parapet (77,): H=15cm, T=2.0s.
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Fig. 6. Time series of wave pressures (p, = p;, and p, = p,;) and water surface elevations in front of the caisson with the cap concrete (77.)

and the parapet (77,): H=10cm, T=2.0s.
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Fig. 7. Time series of wave pressures (p. = p, and p, = p;;) and water surface elevations in front of the caisson with the cap concrete (77.)

and the parapet (73,): H=10cm, T=1.5s.
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Fig. 10. Time series of wave forces acting on the caisson with the
cap concrete (F,), on the parapet () and on the breakwa-
ter (Fp): H=15cm, T=2.0 sec.
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Fig. 11. Time series of wave forces acting on the caisson with the
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ter (F;): H=10cm, 7=2.0 sec.
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Table 1. Averaged maximum forces with respect to relative parapet locations

Contribution ratio

H(Cm) T(S) Type 4/1’ FT. max/FT,s FC/FT,S Fp/FT,s of the parapet (%)
Model 1 0 1.0 0.8823 0.1177 11.77
15.0 2.0 Model 2 0.0515 0.8766 0.7969 0.0798 9.10
Model 3 0.1030 0.8144 0.8122 0.0022 0.27
Model 1 0 1.0 0.9514 0.0486 4.86
10.0 2.0 Model 2 0.0515 0.8953 0.8950 0.0003 0.04
Model 3 0.1030 0.9078 0.9058 0.0020 0.22
Model 1 0 1.0 0.9487 0.0513 5.13
10.0 1.5 Model 2 0.0733 0.9154 0.9142 0.0012 0.13
Model 3 0.1467 0.9325 0.9284 0.0041 0.44
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Fig. 13. Pressure distributions (H=15cm, T=2.0s, /L =0.116, H/L =0.039): (a) Model 1, (b) and (c) Model 3.
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Fig. 14. Pressure distributions (H=10cm, 7=2.0s, #/L =0.116, H/L =0.026): (a) Model 1, (b) and (c) Model 3.
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Fig. 15. Pressure distributions (H=10cm, T=1.5s, /L =0.165, H/L =0.037): (a) Model 1, (b) and (c) Model 3.
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Fig. 16. Required stable weight with respect to relative parapet
locations.
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