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Earthquake Name Recording Station Event Date Mag PAG(g) Duration(s)
EQ\St dist
75yr
Asalem Hashtpar Nov 4,1978 Ms6,1,Mw6,4 Hor(L)=0.102-g Hor(L)=16
Dist= 8km HOr(T)=-0.090g HOr(T)=14
Ver=-0.051g Ver=14
Silakhor, iran Darreh Asbar 2006, 3,31 Ms5.9Mw6.1 Hor-1=0.079g Hor-1=28
Dist=25km Hor-2=0.089¢g Hor-2=30
Ver =-0.05g Ver=33
Kahak, Ghom, BAKHSHDARI Jun., 18,2007 Ms5.1Mw5.5 Hor(L)=0.088g Hor(L)=19
ITran Dist=10km Hor(t)=-0.102g HOr(T)=24
Ver=-0.05g Ver=25
475yr
Changooreh-Avaj ,Iran Avaj 2002, 6,22 Ms6,4,Mw6,5 Hor(L)=0.20-g ng((L)):;l2
- HO(T)=-0.195g HOr(T)=
Dist = 26km
Ver=-0.11g Ver=13
Karebas,Iran Deh-Bala 1999,5,6 Ms6.3Mw6.2 Hor(L)=0.24-g ng((L))I 12 4(1)
— HOK(T)=-0.22¢g HOr(T)=
Dist =24km Ver=-0.11g Ver=14
Kojur-Firoozabad,Iran Poul 2004,5,28 Ms6.3Mw6.3 Hor(L)=0.21-g Hor(L)=25
Dist =17km HOK(T)=-0.20g HOr(T)=25
Ver=-0.11g Ver=23
Silakhor,Iran Tooshk-Ab-Sard 2006,3,31 Ms5.9Mw6.1 Hor(L)=0.202-g Hor(L)=12
Dist =25km HOr(T)=-0.232¢g HOr(T)=11
Ver=-0.115g Ver=7
2475yr
Manjil-Rudbar ,Iran Abbar 1990.6,20 Ms7.4Mw7.4 Hor(L)=0.31-g Hor(L)=35
Dist =10km HOK(T)=-032g HOr(T)=33
Ver=-0.22¢g Ver=33
Bam,Iran Farmandari Dec. 26,2003 Ms6.8Mw6.6 Hor(L)=0.35-g Hor((L))=10
— HOK(T)=-0.39g HOx(T)=20
Dist=7km Ver=-0.22¢ Ver=13
Van, Turkey VAN Muradiye 2011/10/23 Ms7.3Mw7.3 Hor(L)=0.32-g Hor(L)=28
Meteoroloji Dist =40km HOK(T)=-0.38¢ HOr(T)=18
Ver=-0.204g Ver=21
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Abstract

When seismic waves pass through alluvial layers, the seismic wave amplitude increases significantly in some periods, which is known as
site amplification. In this case, it can be analyzed with an analytical model of the surface response spectrum Estimates of the input response
spectrum. This behavior is essential in assessing the seismic performance of the structures and vital arteries. In this paper, we investigate this
effect on different layers of sand with different thicknesses for Urmia city, a metropolitan area in the North West of Iran and an earthquake
prone region. 120 geotechnical boreholes were drilled in sandy layers of different thicknesses in the central and northern parts of the city.
The analysis simulated artificial acceleration based on seismic hazard analysis results. By observing the spectral accelerations for different
periods at the earth’s surface the spectral acceleration magnitudes of the seams were shown for different periods. Using a neural network and
genetic algorithm, these coefficients were modelled. Using the evolutionary algorithm of gene expression programming, the mathematical
relation was expressed in terms of sand layer thickness and different periods. However, the results obtained from the artificial neural network
using the correlation coefficient and root mean square yielded more accurate results than the gene expression programming. In conclusion, the
results show that by increasing the thickness of the sand layers, the amplification ratio also increases considerably for some periods. Using the
modeling results, we can estimate the amplification of the sandy soils of Urmia city with different thicknesses for variables up to 4 seconds.

Keywords: Equivalent linear analysis, Site effects, Amplification ratio, Artificial accelerogram, Neural network, Gene expression
programmingFor Persian Version see pages 87 to 98
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