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TRIAXTAL APPARATUS FOR MICRO-FOCUS CT SCAN OF ROCK
AND ITS PRELIMINARY APPLICATION
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(1. State key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics ~Chinese
Academy of Science  Wuhan Hubei 430071  China 2. National Institute of Advanced Industrial Science
and Technology  Tsukuba 305—8567 Japan)

Abstract In order to measure the structural characteristics of rock void under different stress conditions a triaxial
instrument working with the micro focus X-Ray computerized tomograph was developed. The weight of the
apparatus is light. The apparatus can exert the triaxial pressure on rock specimen and carry out the CT scanning
and the permeability measurement on the specimen without the unloading of pressure. Besides it can record the
pressure and deformation in real time. Using this device a series of CT images during triaxial loading process for
Berea sandstone were generated. Combined with the 3DMA computational package for analyzing the void
structure some quantitative microscopic geometric characteristics of Berea sandstone in the different stress states

such as the size distribution of the effective pore radii  the size distribution of the effective throat radii and the
tortuosity distribution were obtained. The permeability of Berea sandstone in different directions under various
effective confining pressures was measured with a transient pulse technique. According to the results from the
permeability test together with the computed ones about the influence of the confining pressure on the parameters
of microscopic void structures the change of microscopic void structures was found to be the fundamental cause

of the change of permeability. When the effective confining pressure was increased from 0 to 15 MPa  the
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permeability reduction was caused by the decrease in the population of pores with the radii of 40—100 wum the
decrease of the magnitude of the pore and throat radii  and the increase in the tortuosity in Z direction for the
stressed Berea sandstone.

Key words rock mechanics computerized tomography triaxial test apparatus Berea sandstone pore structure
permeability
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