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In the present study, the FLAC Software is applied to investigate the different models of Daikai Subway Station,
which was heavily damaged in the 1995 Kobe earthquake. The responses of the ground surface were analyzed with
and without the presence of the structure to examine the phenomenon of amplification. The maximum amplification
of 2.2 was obtained in the middle point of the structure, while the maximum acceleration was obtained in the point
adjacent to the edge of the structure. The points located on the contact surface of the structure were experienced the
highest amplification in comparison with the case of without structure. In the next step, different models of the
structure with the central column thicknesses of 10-70 cm were developed to investigate the lateral displacements of
the structure. The results indicated that the maximum lateral displacement of the structure between the maximum and
minimum thicknesses was smaller than 10 mm.

1. Introduction

Today, the importance of underground structures such as subways is more than ever because of their no doubt
critical roles in solving traffic problems in metropolises. Since subways are typically constructed in populated cities
and pass beneath major commercial and economic centers, they can impose considerable casualties and economic
losses if damaged or destroyed [1]. For many years, the performance of underground structures was believed to be
better than that of ground structures when subjected to the earthquakes. However, the experience of some
earthquakes demonstrated that underground structures might undergo large deformations or even major failures [2-
3]. The present study models a real underground structure, which experienced serious damages during the
earthquakes, by the finite difference method (FDM) using the FLAC Software. The present study aims to investigate
the effects of the structure on the scattering of the seismic waves reaching the ground surface. The quantity and
pattern of relative displacements for different sizes of the central column (destroyed by the earthquake), the
relationship between the recorded accelerations on the ground surface and the effects of the presence of the structure
on the acceleration response are investigated.

2. Numerical Modeling

The numerical modeling was performed by the Finite Difference Method using FLAC 3D software. The static
mode of the gravity loading was employed to define stresses induced by the soil weight. Roller supports were used
for vertical boundaries, while pinned supports were applied to the bottom of the model. These boundaries reflect
waves into the model and thus they cannot be applied to the dynamic mode.

Conclusion
The present study employed the FDM to investigate the seismic responses of a real subway station. The obtained
results are as follows:



1. Comparison of the amplification induced by the effects of the structure on the scattering of seismic waves indicated
that the scattering effects increased near the edges of the structure, leading to the large amplification factors at the

end area.
2. The maximum amplification of 2.2, and a 25 percent increase was obtained in the maximum acceleration of Daikai

under the 1995 Kobe earthquake.
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