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DESIGN SENSITIVITY ANALYSIS OF SUBWAY TUNNEL
CONSIDERING VIBRATION REDUCTION

Kazuhisa ABE, Yuuki KASAHARA, Kazuhiro KORO and Masaru FURUTA

An optimization method is developed for the tumnel thickness design in the context of the vibration
reduction of subway. The split of effects into stiffness and mass is attempted in the design semnsitivity
analysis. To achieve this, the elastic modulus and mass density are described in terms of the tunnel
thickness. The stiffness and mass matrices can then be given by functions of the thickness. Through
optimization analysis, it is found that the contribution of the stiffness and mass to the vibration reduction
depends on the frequency. Moreover, it can be concluded that the thickening of the upper part and bottom

of tunnel leads to the reduction of radiated waves.
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