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Abstract

Generation of artificial accelerograms through computer simulation
Mehrnoosh Hajipour

In the design of critical facilities or major structures such as nuclear power plants, dams, or
even high-rise buildings, the final design is usually based on a linear or nonlinear time-history
analysis. So it is necessary to provide suitable input ground acceleration for this purpose. Iran
strong motion network (ISMN) has started its activities since 1973, therefore, the availability
of natural records’ history is sometimes limited or impossible. For this reason the generation
of synthetic accelerograms is important to provide engineers with reliable input excitations for
sites with no strong ground motion data. Thus, simulated accelerograms must have realistic
energy, duration, and frequency content. Due to the complex nature of the formation of
seismic waves and their travel path before reaching the recording station, a stochastic
approach may be most suitable for generating artificial accelerograms. Stationary Kanai—
Tajimi model is a branch of this approach.

The generalized nonstationary Kanai—Tajimi model which is based on stationary Gaussian
white noise process, is used in this thesis to describe and simulate the ground motion time
histories. In this approach the moving time-window technique is used to evaluate the time
varying parameters of the model using actual earthquake records. Application of the model
for several Iranian earthquakes are presented. It is shown that the model is able to accurately
capture the nonstationary features of these earthquake accelerograms.

A wavelet-based procedure is presented to generate an accelerogram whose response
spectrum is compatible with a target spectrum. The actual ground acceleration is decomposed
into a number of component time histories. Next, each of the time histories is appropriately
scaled so that its response spectrum matches a specified design spectrum at selected periods.
The proposed procedure is illustrated by modifying recorded accelerograms with different
characteristics so that their spectra match a seismic design spectrum prescribed in the Iranian
Code for seismic resistance design (standard No. 2800).

Keywords: Artificial Earthquake, Kanai-Tajimi Model, Stationary Gaussian White Noise,
Wavelet Transform, Response Spectrum, Compatible Spectrum.
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Plate Tectonics: Details in Subductjon Zone
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(left lateral)
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Seismic Wave Forms
(Surface Waves)
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Rayleigh wave
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Plate Tectonics: Driving Mechanism
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Types of Faults
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Fault plane

Faults and Fault Rupture
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