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Torsional motion from array measurements

Ghayamghamian M.R. and Motosaka M., 2003, The effects of torsion and motion coupling in site response estimation, 
Journal of Earthquake Engineering and Structural Dynamics, Vol. 32, No. 5, pp. 691-709.



Translation and torsion motion couplings

Ghayamghamian and Motosaka (2003)
Ghayamghamian and Nouri (2007)



Sendai City and Seismic Network 



NS Comp. of Acc. Ground Motion Recorded at Different 
Locations Around Sendai Basin



Amplification Function Calculated 
by Uphole to Downhole Spectral 
Ratio, which reveal Coupling of 
shear wave around Basin Edge

Ghayamghamian M.R., 2008, Evidence for shear 
wave coupling due to small-scale lateral 
irregularities and its influence on site response 
estimation, Bulletin Seismological  Society of 
America (BSSA), Vol. 98,  No.3, pp. 1429-1446.



Estimating of Torsional motion using Sendai array data
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Torsional motion variations around Sendai Basin
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Numerical model for small-scale basin
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Calculated Acc. motion at surface for the points using FLIP program 
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Torsional motion inferred  from surface motions numerically calculated along the small-
scale basin model.



Some future works on the effect of Torsional motion using centrifuge test of the small-
scale basin



Conclusions

The torsional motion affected by material and 
geometrical heterogeneity 

The small-scale basin (geometrical heterogeneity) 
caused large torsional motion around basin edge. 

This was verified through  the anlysis of actual data 
from Sendai seismic array, and by numerical modeling.
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