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Abstract

Due to the concentration and congestion of traffic in Seoul metropolitan area, effective
utilization of underground space is required, and construction of various underground
structures such as a double deck tunnel is increasing. Double deck tunnels are divided
into upper and lower runways, and the most important part is middle slab. To
investigate seismic behavior of middle slab, experimental study is required because of
the complexity of the load and the mechanism of earthquake. In this study, centrifugal
model tests were conducted to investigate the response characteristics of earthquake
response according to the support conditions of the middle slab of a double deck
tunnel. Artificial, Ofunato (short period) and Hachinohe (long period) seismic waves
were employed in the experimental study. As a result, it was confirmed that the
acceleration attenuation of elastomeric bearings condition was 10.6% in artificial
earthquake, 13.6% in Ofunato earthquake, and 10.3% in Hachinohe earthquake. The
results indicate that elastomeric bearings have some advantages in the viewpoint of
seismic behaviors.

Keywords: Double deck tunnel, Middle slab, Elastomeric bearings, Centrifugal
model test
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Fig. 2. Principle of modeling of models
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Table 1. Supervisor used in centrifugal model test (Ham, 2007)

Quantity Prototype Model Quantity Prototype Model
Length 1 1/n Strain 1 1
Area 1 1/n? Energy 1 1/n?
Volume 1 1/n? Mass density 1 1
Velocity 1 1 Time (dynamic) 1 1/n
Acceleration 1 n Void ratio, saturation 1 1
Mass 1 1/n? Permeability 1 n
Force 1 1/n? Particle friction 1 1
Stress 1 1 Frequency 1 n
3.1 AR}

= Aol A AR A3 mhE Ofunato (25=71) 1511}, Hachinohe (-7 1) A1 up7 F ARG AL, thefet 7]
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T2l ARgIT peluete] ¢ HET2E2 Wil 53 e YA oS T=sljoF stal ol 2{cix]ek7}
EIeE 0.154 go] B2 XEAITR: 20201 SRR 155 AAR7IEESR] 0.154 ¢©f I-EARIuHE A
7JoI3lt. Fig. 32 2 Aol ARg A|3ut Alkol=o]rt.
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Fig. 6. Response acceleration time history for Ofunato wave
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Fig. 7. Response acceleration time history for Hachinohe wave
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A9 AYE FRbohH that 2Tk Table 2= A9 AHE FRlsto] A2 92, e vl 2 2ot
2 37H4] 2173 Q152|511 Ofunato, Hachinohe) 2 A 2|ot Al 2 A XA (S HEHE-5Y, SH&EE-5}
=, SHEHE-F) O] A4S UEhd 3ot Fig. 82 A x7 H AF 21t vehd J1gfzolcy:
Table 2. Maximum acceleration attenuation by supporting condition
Inout Connection condition
Measurement location _ [y fixed connection Elastic bearing Attenuation (%)
seismic wave : . - )
(Maximum acceleration) | (Maximum acceleration)
Artificial 0215¢ 0.192 g 10.6
Middle slab center Ofunato 0219¢ 0.189 g 13.6
Hachinohe 0318 ¢ 0.285¢ 10.3
Artificial 0229 ¢ 0.209 g 8.7
Middle slab left Ofunato 0226 g 0211¢g 6.6
Hachinohe 0319¢ 0316 g 0.94
Artificial 0.172 g 0.171 g 0.58
Lower slab center Ofunato 0.178 g 0.17 g 44
Hachinohe 0317¢ 0309 g 6.3
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Fig. 8. Maximum accelerations
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