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ABSTRACT ARTICLE INFO

The actual behavior of the ground surface in the presence of underground Receive Date: 28 January 2024
structures is strongly influenced by a thorough understanding of the Revise Date: 30 April 2024
effects of anisotropy in the surrounding half-space. This anisotropy, g ccept Date: 29 June 2024
typically manifested as orthotropic behavior in the soil layers, is

intricately linked with the seismic response of orthotropic ground surface. Keywords:
Therefore, this article presents the seismic response of orthotropic ground The DASBEM Project

surface in the presence of an underground circular tunnel without lining Computational seismology
subjected to incident SH-waves. The problem model is prepared solely Earthquake motions
using the boundary element method in the time-domain, with tunnel Circular unlined tunnel
boundary discretization. Material damping is indirectly applied using SH-wave scattering

exponential functions in integral equations. In addition to providing a
brief formulation of the method, several verification examples are
analyzed, focusing on key model parameters such as isotropy factor,
frequency content, and wave incidence angle. The seismic response of the
ground surface containing an unlined circular tunnel is sensitively
investigated in both time and frequency domains. The results indicate that
the orthotropic properties of materials and geological formations are
influential not only in the response amplitudes but also in the
amplification patterns around the tunnel and the establishment of safe
zones. Additionally, a maximum surface amplification of 3.2 is observed
during the onset of horizontal wave-front.
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' Analytical Methods

¥ Semi-Analytical Methods

" Numerical Methods

* Wave Function Expansion
® Complex Functions

" Fourier Series Expansion

¥ Bessel Function Expansion
* Hankel Function Expansion
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'"* Finite Difference Method
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