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In this study, a novel sensor for measuring multi-directional stress was
developed, using both stainless spheres and conductive rubber as the conductive materials.
Elementary experiments and numerical analyses using DEM (discrete element method) were performed to
identify suitable shapes and materials based on the equivalent resistance of conductive particles
under contact pressures. Consequently, the research focused on a geo-stress sensing device that
employed the fundamental concepts of electrical resistivity tomography (ERT) and emphasized the
inventive processes utilizing 3D printer. To enable simultaneous measurement of stress direction and

magnitude, a three-dimensional stress testing device was created and employed for loading and
unloading experiments. Finally, the stress tensor components determined from the cylindrical
conductive rubber were validated through uniaxial compression tests, splitting tensile tests, and
centrifugal model tests.



FCC

DEM

ERT: Electrical Resistivity Tomography)

X CT

DEM

ERT



DEM

ERT

PC

DEM
ERT

ERT

ERT

ERT



39

(Sessile drop)

2021

32-38

DOl
10.2207/qj jws.39.32

10

55

2020

2020

Z. Lu, T. Pipatpongsa, Y. Higo, K. Kawano, N. Sugahara

Pyramid segmentation for load measurement based on electric contact theory

2020




Z. Lu, T. Pipatpongsa, Y. Higo, H. Nagatani, K. Kawano, N. Sugahara

3D geostress measurement based on electric contact theory

15

2021

56

2021

Z. Lu, T. Pipatpongsa, Y. Higo, K. Kawano, N. Sugahara

Tomography analysis for stress measurement method based on electrical conductivity distribution

2021

2021




57

2022

Z. Lu, T. Pipatpongsa, Y. Higo, K. Kawano, H. Nagatani

Distribution of contact forces in a cylindrical geo-sensing prototype determined by DEM simulations

57

2022

Z. Lu, T. Pipatpongsa, Y. Higo, K. Kawano, H. Nagatani

Determination of contact areas in a cylindrical geo-sensing prototype using DEM simulations

2022

https://cem.kuciv.kyoto-u.ac.jp/




(Higo Yosuke)

(10444449) (14301)
(Kido Ryunosuke)
(40847365) (14301)
(Takahashi Kunio)
(70226827) (12608)

(Kawano Kenichi)

(Sugahara Norihisa)




