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In recent years, damages such as member buckling and falling of ceilings and lightings have occurred in relatively new gymnasiums. In 

order to solve these damages, introduction of seismic isolation system to spatial structures is cited. Above all, spherical sliding bearing (SSB) 

has a characteristic its natural period does not depend on the supported weight. Therefore, SSB is considered to be a seismic isolation 

system suitable for spatial structures consisting of steel members and having light dead load. From these backgrounds, the seismic 

response behavior of cylindrical lattice arch roofs supported by SSBs by shaking table tests are investigated.
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Spatial structures are expected to be shelters and aid stations after large earth�uake disasters, and re�uired to keep immediate occupancy 

performance without damages. However, in recent years, damages such as member buckling and falling of ceilings and lightings have occurred 

in relatively new gymnasiums. In order to solve these damages, introduction of seismic isolation system to spatial structures is cited. Above all, 

spherical sliding bearing (SSB) has a characteristic its natural period does not depend on the supported weight. Therefore, SSB is considered 

to be a seismic isolation system suitable for spatial structures consisting of steel members and having light dead load. However, there is no 

research in which the seismic response behavior of spatial structures supported by SSBs by shaking table tests is investigated. From these 

backgrounds, the purpose of this study is investigations of seismic response behavior of spatial structures supported by SSBs by shaking table 

tests. The roof structure for experimental model is the cylindrical lattice arch roof with span for gable direction is 750 mm. The half open 

angle is 30deg. The arch roof is made of cold rolled steel plates (SPCC) with 0.8 mm thick. The responses of structures are measured with the 

accelerometers, the motion capture system (VENUS3D-1.7MW made by Nobby Tech), the strain gauges and the laser displacement sensors.

First, the seismic response behavior and the response reduction e�ects of cylindrical lattice arch roofs supported by SSBs are examined by 

shaking table tests. Next, the experimental results are compared with the results of �nite element analyses. Finally, correspondence between 

the experimental results and the seismic response evaluation methods under hori�ontal earth�uake motions proposed in previous papers is 

examined.

From the experimental results, it is concluded as follows.

1)  In cylindrical latticed arch roofs supported by SSBs, response reduction e�ects become larger as the accelerations of input earth�uake 

motions increase. In addition, response reduction e�ects become larger because of the decrease of coe�cient of friction due to the increase 

of bearing stress.

2)  Responses of cylindrical lattice arch roofs supported by SSBs subjected to hori�ontal and vertical earth�uake motions can be reproduced 

by the sum of time history responses of each single inputs or SRSS of the maximum responses under each single inputs. In addition, when 

vertical input acceleration increases downward, bearing stress of SSBs decreases and response reduction e�ects become smaller.

3)  It is possible to reproduce the seismic response behavior of cylindrical lattice arch roofs supported by SSBs by the results of numerical 

analyses using the numerical analysys models with SSB modeled with Multiple Shear Spring (MSS) model.

4)  It is possible to evaluate the distributions of maximum response accelerations for cylindrical lattice arch roofs supported by SSBs subjected 

to hori�ontal earth�uake motions by using the e�uivalent rigidity evaluation methods of isolation layers proposed in ref. 15) and the 

response acceleration evaluation methods for roofs proposed in ref. 16) or ref. 17).

5)  In non-isolated models, as the accelerations of input earth�uake motions increase, the distributions of experimental values vary, resulting 

in the shapes of distributions di�erent from those by evaluation methods in previous papers. The reason for disagreement between the 

results of experiments and those of evaluation methods is that the shapes of distributions of response accelerations on centerline AOA’ of 

experimental values change from the shape with two peaks to that with one peak due to symmetrical mode appearing and �nite bending 

deformations occurring.
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