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This dissertation includes a three-step methodology for the earthquake ground response analysis.
It includes the characterization of the ground motions at a site, simulation of the ground motions at the
bedrock beneath a particular site, and considering the simulated bedrock motion as an input,
calculation of the earthquake motions on the ground surface including local site effects.

The characterization of the ground motions contains understanding of the ground motion
parameters for the site to be interested. This is necessary to be able to develop a design earthquake
ground motion for the site. In addition to traditional ground motion and structural response
characterization parameters, a new characterization, estimation of input energy parameter by wavelet
analysis has been proposed.

Earthquake ground motion simulation comprises source characterization by the seismic
parameters, and propagation of seismic waves from source to top of the bedrock through earth’s
interior. This is achieved by the convolution scheme in time domain for source function and in space
domain along rupture direction with the layered soil Green function method based on the kinematic
dislocation model. Effects of the asperities in the fault plane have been taken into account. Unilateral
and Radial rupture processing models have been used.

The last step in the methodology is the site response analysis involving local site effects such as
local geology and topography. The simulated ground motion on the top of the bedrock beneath a
particular site is considered as an input motion for the analysis. Two-dimensional Finite Elements-
Boundary Elements (2D FE-BE) hybrid site response analysis has been achieved to obtain ground
surface motions. The soil structure is divided into two fields, as near field and far field. The near field
consists of inhomogeneous, inelastic and irregular part of the soil which is modeled by FE, and the far
field consists of homogeneous and linear part of the soil which is modeled by BE. In-plane motions
and out-plane motions have been introduced in order to cover both the plane waves in the analysis.

As an application of the methodology three-step analysis for recent strong earthquakes of 1995
Hyogo-ken Nanbu (Japan), 1999 Kocaeli (Turkey), 1999 Chi-Chi (Taiwan), 2000 Tottori-ken Seibu
(Japan) and 2001 Geiyo (Japan) earthquakes have been analyzed. It is emphasized that a complete
ground response analysis is necessary to achieve accurate ground surface responses.
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