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Development of a roller supported piston type loading platen reducing
the frictional restraint along the interfaces between the specimen
and platens under the biaxial loading condition

Myung Sagong, Se-Chul Kim, J. S. Lee, Du-Hee Park

Abstract Multi-axial compression tests have been frequently adopted for the evaluation of material properties of rock
cores and rock fracture model tests. Special care has to be applied on the boundary condition between the specimen
and loading platen to draw the precise test results of the multi-axial compression tests. With the use of dry steel platen,
the stress rotation will occur, due to the frictional restraint from the boundary between the specimen and loading platen.
The restraint will deviate the expected test results under the conditions of the given external pressures. Various methods
have been applied to reduce the side restraint along the specimen/loading platen interface. The steel brush type loading
platen is one example of the attempts. In this paper, a new type of loading platen is introduced to overcome the limitation
caused by the use of the brush type loading platen, which requires some internal space for the installation of the brushes.
The new type of loading platen, roller supported steel piston type loading platen, is constituted of short steel pistons
which have sufficient stiffness to deliver the external pressure and the shaft type roller installed at the rear of the pistons.
The pistons are designed to follow the local deformation of the specimens. In this paper, structural details of the loading
platen are presented and frictional and biaxial compression tests results are shown to verify the required functions of
the loading platen. Furthermore, calibration process is followed by a comparison between the test results and numerical
analyses.

Keywords: Muiti-axial compression test, roller supported loading platen, frictional restraint, loading platen
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