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Analysis on the Dynamic Behavior of Breakwater
with the DCM Method Using the Shaking Table Test
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ABSTRACT : As recently, there have been two earthquakes with a magnitude of 5.0 or greater in Korea and the number of smaller
earthquakes has increased, a lot of research and interest in earthquake-resistant design are increasing. Especially, the Pohang
earthquake has also raised interest in earthquake-resistant design of port facilities. In this study, experiments and analysis were
conducted on the dynamic behavior of upright and inclined breakwaters during earthquakes among port structures through the 1g
shaking table test. To this end, three seismic waves were applied to the model to which the similarity law (scale effect) was applied:
long period (Hachinohe), short period (Ofunato) and artificial seismic waves. The acceleration and displacement of the upright and
inclined breakwaters were analyzed according to whether the DCM method was reinforced during earthquakes based on the results
of shaking table test. As the result, the dynamic behavior of the upright and inclined breakwater shows a tendency to suppress the
amplification of acceleration as bearing capacity and rigidity increase when DCM method is reinforced.
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Table 1. Specifications of shaking table
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Table 2. Similarity law applied to actual structure—model experiments
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Table 3. Kaolinite basic properties

Table 4. Cases of shaking table test
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Fig. 14. The acceleration measurement value of Case 2
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Table 5. Maximum measured value for each cases

Maximum Maximum
acceleration (g) displacement (mm)
No. | Reinforcement | A001 A002 | Horizontal | Vertical
Casel with DCM 0.151 0.152 14.799 6.957
ase
without DCM | 0.082 0.151 23.679 6.926
with DCM 0.150 0.154 25.237 4.404
Case2
without DCM | 0.086 0.153 37.577 9.112
with DCM 0.153 0.155 15.429 9.139
Case3
without DCM | 0.112 0.152 34.899 20.762
with DCM 0.151 0.153 29.060 7.283
Case4
without DCM | 0.109 0.152 33.505 10.970
with DCM 0.152 0.154 29.457 5.737
Case5
without DCM | 0.083 0.154 34.671 9.872
with DCM 0.151 0.154 20.592 5.419
Case6 -
without DCM | 0.116 0.155 33.981 9.512
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