PP —OF doinp YA oY ajled FF 090 Lib g a5 56 loe

d9dmn JuS gy bl o) Ay Pl (G5luand oo b 2ol 86 o

¥ *Y . N T
).!A}Q?‘&:m)‘j &tﬁ)JLACh.XU&WP-

Ol sl syt inio ol (e oSl bzl |
Ol ol s s et ol i (155 szl
Ol ol il oo 5 rilisal il (Mo olRingy Lolin]

AP - Y0 als oy AP sl o)

oS>

K5yl (ol (gzomlo (e 35 el Sl 35 35l 5 (it B &S 05 ) cnme 3l (3L e 890 iy sla sty BMS
Sl & pl8l o Jlaisd (B9 51 Glsiee 25 3929 S)I0ls slacd o (ble ) S o jl8) Jlais] ©pp00
2 g ol il ato (sl gite ol g5 2 leg 9 (Jlein] (ilodnd slahg) 58 0j e oL Sl sl b))
3P (o2 9 Job by 3 o Cunl ats JuS o loj) uie )l ol dgazme JuS ululy (Giludnd o g g5
Silodnd o sloyially alax 5 5 ) g LS eihsS iy el il ol gunplall plusy slabats plie ©)504,
ChsS 5 odas f1 8 sl 0 Lyt 3486 ] > IS 5 sy 3y90 3456 ] 0 45 idgdie JuS Lysbuly
e LIS il b im0 o (sladslun )3 b sl 59y Gz 5B el ol paeds g ol 2bj (slatolas
obj sbadeluy 3 (b saolis (ol e all tub o ol PGA (e poorjSle Qlid (izmen 9 (b slaclis
JB oL slasoluy > li8l cpl Jlade &S dad o I3l ) b claclis jlde i cdl ili8l ol o 5 Cuwl i

sl 04 (py 028 (Slwdend SOWS 59y 8 JBe 9 (B g oy F GBS (] 3 il d2g

il LIS i Co i b Ol dgase S (gjlodnd (g adS el

The effect of important parameters on simulation based on stochastic finite
fault modeling

Moghaddam, H'., Fanaie, N°. and Hamzehloo, H>.

]Professor, Department of Civil Engineering, Sharif University of Technology, Tehran, Iran
2Ph.D student, Department of Civil Engineering, Sharif University of Technology, Tehran, Iran
3 Assistant Professor, International Institute of Earthquake and Seismology, Tehran, Iran

(Received: 22 May 2007 , Accepted: 15 Jan 2008)

Abstract

Contrary to the long period ground motions that can be predicted and estimated, high
frequency ground motions have random character and behave stochastically. Stochastic
modeling methods are usually used for the modeling of high frequency ground motions
where there are not strong ground motion records. Stochastic methods are of two kinds: in
the first one, the seismic source is considered as a point source and in the second,
modeling is based on the finite fault. Seismic source is considered as a rectangular fault
plane divided by some subfaults in its longitudinal and traversal directions.
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Stochastic modeling method, using the seismic point source was presented by Boore in
1983. In the Boore stochastic method, the high frequency motions of earthquakes can be
presented as the Gaussian noise with limited frequency band having the mean source
spectrum w”. In this method a shape function is applied to a time series of white noise
with zero mean, bringing it out of the stationary status, then the Fourier transform is
applied to the noise and the amplitude spectrum of this time series is substituted by a
desired spectrum and the phase spectrum remains unchanged. Transformation back to the
time domain results in a time series whose amplitude spectrum is exactly in accordance
with a specified spectrum.

In the simulation based on finite fault modeling, each subfault is considered as a point
source, using the source model presented by Brune with a corner frequency and a constant
stress drop. The target accelerogram is obtained by summation of accelerograms
generated by each subfaults and by considering their corresponding delay times. This
simulation method is used broadly in the assessment of strong ground motions. The first
ground motion simulation program, FINISM, was finite fault modeling, based on the
Boore stochastic method. The new version of the FINISM program, which is called
EXSIM, has been used in this study.

Three parameters, quality factor, kappa and stress drop which have effects on the high
frequency amplitudes, are important parameters in stochastic modeling which are
considered in this study. Moreover the effects of shear wave velocity and density on the
simulation accelerations are studied as well. In these simulations to distinguish the effect
of a specific parameter, the amount of that parameter is changed, while other parameters
are kept constant. It is found that the main effect of quality factor is in the high
frequencies and variation of this parameter has no significant effect on the spectral
accelerations in low frequencies. With increasing quality factor, the spectral accelerations
as well as peak ground acceleration (PGA) which correspond to the spectral accelerations
in high frequencies, will increase. This increase is greater in high frequencies and smaller
in the low ones. The spectral acceleration and PGA reduce when kappa increases but the
acceleration reduction is higher in high frequencies. It has been seen that the spectral
accelerations increase with the increase in stress drop. Of course, this increment is small
in low frequencies, but considerable in high frequencies. Rupture velocity is usually
assumed as 80% of shear wave velocity. As shear wave velocity increases, the rupture
velocity increases as well and consequently the fault will fracture more rapidly.
Therefore, the delay time of subfault pulses reaching the observation point will reduce.
This shows that if shear wave velocity increases, the duration of simulated accelerograms
reduces slightly.

Finally the density effect on the simulation results is investigated in this study and it is
concluded that if the density increases by a then PGA, spectral accelerations and Fourier
amplitude of simulated accelerogram will increases by 1/a.

Key words: Simulation, Finite fault, Spectral acceleration, Quality factor, Kappa, Stress
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