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A Study on the Dynamic Behavior of Underground Tunnels with a Cavity

Min Kyu Kim, Jong Woo Rhee and Jong Seh Lee

Abstract. A dynamic analysis of a horseshoe_shaped tunnel near to cavity was performed to study the effect of
the cavity on the dynamic behavior of the tunnel. In order to obtain the dynamic response of the tunnel embedded
in a semi-infinite domain, a hybrid numerical technique was primarily developed. A dynamic fundamental solution
in frequency domain for multi-layered half planes was derived and subsequently incorporated in the boundary element
method. Coupling of the boundary element method for the far field with the finite element method for the near
field is made by imposing compatibility condition of a displacement at the interface. The boundary element method
is then coupled with the finite element method, which is utilized to model the near field including the tunnel and
the cavity. In order to demonstrate the validity of the proposed technique, dynamic responses of single and
multiply-layered semi-infinite structural systems are obtained by using the Ricker waveform and investigated in
the limestone layer to find how the being and the location of the cavity affect the dynamic characteristics of the
system.
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Table 1. Material Properties for Analysis.

3% golm)  [dehtsEms) | weggmy) | BEASMPa) | Eopb 24y
F3HoF 0-30 400 1,900 790 0.3 0.02
2Eo 30 - 935 2,400 5,460 0.3 0.02

Zag Egtoly 1,000 2,500 6,500 0.3 0.02
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