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Coupling through dilatancy 

Anisotropy 

(Beyond equivalent linear 
analysis) 

Iai (1993) 
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� Gravity→confining stress in the soil 
� Strong vertical motion (large volumetric 

strain)→nonlinear volumetric response 
� A peak acceleration of 4.0g (2008 Iwate-

Miyagi Inland, Japan, earthquake) 
� Nonlinearity of hard spring type→spikes 

in acceleration	 


