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Soil-structure interaction Summary

Equivalent linear model In this paper, the interaction of a building-soil-tunnel system was modeled to
Seismic response investigate the seismic response of a benchmark building affected by the
FLAC2D presence of a shallow circular tunnel. A parametric study was conducted to

scrutinize the effect of different influential dimensionless parameters on the
seismic response of the building under harmonic and real earthquake excitations. Overall, the results showed that the
presence of tunnel could amplify the structural responses especially for soil type V.

Introduction

The rapid growth of population in large cities is the reason for inevitably condensed construction of underground
tunnels and condensed buildings on the ground. However, the dynamic interaction of these coupled systems has not
well-addressed in the design codes. Therefore, in the present paper, this fully coupled system has been modeled to
evaluate the response of a benchmark building in the presence of an underground circular shallow tunnel.

Methodology and Approaches

The analyses in this study have been carried out using a finite-difference software (i.e. Flac 2D). In addition, the direct
integral method has been used for dynamic analysis. To investigate the effect of a tunnel on the seismic response of the
20-story SAC building, an existing circular subway tunnel section with an outer diameter of 8 m and a thickness of
0.35 m has been studied. Moreover, the effects of dimensionless depth (h/a), dimensionless distance (X/a),
dimensionless period (AD) and flexibility ratio, as well as the site soil type on the seismic response of the building,
have been investigated. Additionally, four benchmark earthquake records have been employed to evaluate the seismic
performance of the building.

Results and Conclusions

The results of three studied interactions (i.e., tunnel-soil, building-soil and fully coupled tunnel-soil-building
interactions) could be highlighted as shown in the following:

First, the effect of tunnel presence on the ground surface acceleration was compared based on the adoption of two soil
models, i.e. viscoelastic and equivalent linear models. For both models, the results showed that the increase of shear
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wave velocity amplified the ground surface acceleration. Then, soil building interaction was investigated under far-
field and near-field earthquakes, which caused amplification and de-amplification of roof displacement and foundation
acceleration, respectively. Finally, a comprehensive parametric study was performed for a fully coupled tunnel-soil-
building system. Under seismic waves and for soil type 1V, the maximum amplification of roof displacement and base
acceleration were 54% and 46%, respectively.






