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Earthquake Response Analysis of Buildings with Embedded Foundation on Centrifuge Shaking Table Test
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Earthquake Response Analysis of Buildings with Embedded Foundation on Centrifuge
Shaking Table Test

Kenji Iwamoto, Hajime Hagiwara, Yoji Utsumi, Yasutsugu Suzuki, Naohito Adachi ,
Takahiko Hidekawa'’ , Yuji Sako®’ , Kohji Koyamada'’ and Horoyuki Doai’’

Analysis with a dynamic soil-structure-interaction model, which can account for the effect

of embedment, is important for evaluating the dynamic response of a structure with an

embedded foundation during earthquakes. In this paper, a practical analytical model is

proposed for structural design, and the validity of the model is verified through a centrifuge

shaking table test simulation. The shaking table test targeted for simulation was on spread

and piled raft foundations. Soil spring, which represents the resistance of the front, rear, sides,

and bottom surface of basements, was evaluated on the basis of soil properties considering

the restraining pressure.

As a result, the main conclusions below were obtained. The proposed analytical model was

useful in evaluating the differences in the dynamic response of structures with or without an

embedded foundation. This model was also applicable for evaluating the distributed resistant
force along with the depth of the embedded foundation. In addition, considering the local non-
linearity of soil around the embedded foundation was effective for evaluating for a large

earthquake input equal to the L2-level in Recommendations for Design of Building

Foundations. Through simulation under various conditions, the validity of the analytical

model was verified.





