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ABSTRACT 

In dynamic soil-structure interaction (SSI), the structure such as a building, the sway of the foundation 
and the rocking on ground, during an earthquake, are usually analysed without coupled system. But 
coupled system analyses are possible [1]. In the analysis of the SSI, the three relationships of the 
restoring force - displacement characteristics are required respectively. Therefore, in this paper, 
assuming a restoring force - displacement characteristics for rocking, while the structure and the sway 
on the assumption are rigid body, the damped free motion of non - linear time history response analysis 
of rocking are carried out, with the comparison of the experimental values. 

Restoring force - displacement characteristics of rocking are already alalyzed when the stiffness is 
negative and these complementary functions are known without the external forces. However, probably 
because the period on the ground is not taken into account, the time history response analysis are not 
so much made. Therefore, in this analysis, assuming a period on the ground in 0.11 seconds, etc. and 
the moment - rotation relationship as the bilinear model, nonlinear time history response analysis were 
executed.  

In recent years, the experiment project of free standing concrete column specimens by placing some 
situations of ground was produced, when the damped free motion given an initial value of the 
horizontal displacement was performed. Specimens, height 3.7 m, width 1.1 m and the thickness 1.5 
m, in the free end, which were placed on the ground, were inclined to the top displcement horizontally 
0.375 m and so on. After the horizontal tension force was released, the rocking damped free motion 
were conducted. In the experiment, the acceleration and the displacement of some parts were measured, 
when these data are compared to this analysis for the horizontal force and the horizontal displacement 
of the center of mass. 

In the analysis, while the damping ratio was a parameter, the response horizontal force and the response 
horizontal displacement were calculated and compared with the experimental values. As the results, 
when the second stiffness is negative, the response values in h = 0.7% near the origin point were close 
to the experiment data. When the period of the contact of the specimen to the ground was assumed to 
be 0.11 second, the grounding time of the specimen was calculated to be 0.002 second or more. 

In the analysis when the stiffness is negative, the response horizontal force and the response horizontal 
displacement are calculated by the hyperbolic function, and the predominant period of it in real number 
is considered not to be existed. However the resonance are possible between the rocking, the structure 
and the sway, therefore, the coupled system  is considered to be necessary. 
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