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CLARIFICATION OF BEARING CAPACITY CHARACTERISTICS OF 

TRANSMISSION TOWER FOUNDATIONS BY CENTRIFUGE MODEL TESTS 

AND THREE-DIMENSIONAL ELASTOPLASTIC FEM ANALYSIS 

 

Yoshiteru TERANAKA, Shigeaki OKA, Hideaki TAKAHASHI, Noboru NAKATANI, 

Takahiro KONDA and Teruo NAKAI 

 
Experimental studies and FEM analyses have been conducted on the bearing capacity and deformation 

characteristics of shallow foundations under plane strain conditions. However, few studies have examined 

these issues in a fully three-dimensional setting, especially for embedded shallow foundations. This study 

aims to clarify the bearing capacity and deformation characteristics of embedded shallow foundations in 

three-dimensional conditions by conducting centrifuge model tests and corresponding elastoplastic FEM 

analyses. The results indicate that FEM analyses incorporating appropriate soil material properties can ef-

fectively explain the load-displacement behavior of foundations in both two-dimensional and three-dimen-

sional conditions. Furthermore, the analyses successfully capture the differences in deformation modes 

between two-dimensional and three-dimensional cases. It was confirmed that using a constitutive model 

that appropriately considers the effects of intermediate principal stress, confining stress, and dilatancy of 

soil materials can yield realistic results in the analysis of bearing capacity problems in geotechnical engi-

neering. 
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