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Abstract

Recently, lots of damages have been lost because large magnitude earthquakes were occurred in the world. It has been increased the number of
earthquakes in Korea. It needs improvement required for the repair of deteriorated reservoirs, reinforcement and raised reservoir coping with climate
change and earthquake.

This study aims to investigate the seismic behavior of deterioration reservoir levee using dynamic centrifugal model test. Therefore, two case tests in
centrifugal field of 60 g, the result has provided the influence on the acceleration response, displacement, settlement and the pore water pressure of the
reservoir with earthquakes.

From the results larger displacement and acceleration response at the front side of reservoir embankment with poor-fabricated core in seismic condition
may degrade overall stability. Reasonable reinforcement method of the raised reservoir embankment is required for ensuring long-term stability on
earthquake.
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Fig. 1 Normal stress between prototype and model
Table 1 Similarity rules for centrifugal model tests
Parameter Model Prototype Parameter Model Prototype
Acceleration n 1 Particle strength 1 1
Model length 1/n 1 Time (dynamic) 1/n 1
Time (seepage) 1/n? 1 Force 1/n? 1
Unit weight n 1 Displacement 1/n 1
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Fig. 5 Model configuration and points of the measuring instruments
Table 2 Material properties of shell and core
Material Wn (%) ot (g/cm’) E (kPa) v ¢ (kPa) o (deg) k (cm/sec) uscs
Core 20.00 1,691 30,000 0.30 0 35.0 2.96E-7 SC
hell . . 5, .35 7. .35E— W
S 16.14 1.964 15,000 0.3 10 274 1.35E-3 S

(a) Model reservoir production process

Model reservoir constructed

(o)

Fig. 6 Construction of the model (Case 1)
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Table 3 Maximum acceleration response of seismic waveform

s Case 1 Case 2
Hachinohe wave Ofunato wave Hachinohe wave Ofunato wave
1 0.022274 0.008812 0.018009 0.010137
2 0.03057 0.016664 0.031388 0.017804
3 0.042118 0.032327 0.043579 0.027523
4 0.060247 0.059453 0.053383 0.044641
5 0.077244 0.,101331 0.077482 0.084125
6 0.119753 0.142773 0.123882 0.115446
7 0.178251 0.196645 0.173189 0.186817
8 0.224008 0.245709 0.192786 0.187866
9 0.265861 0.28338 0.250883 0.214229
10 0.284654 0.317831 0.291664 0.245689
1 - 0.361092 - 0.275239
12 - 0.40408 - 0.330392
12 1.2
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Fig. 8 Peak acceleration of measuring points of Hachinohe wave
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