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EVALUATION OF A ROCK JOINT APAERTURE DISTRIBUTION
UNDER NORMAL AND SHEAR LOADING
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Yasuhiro MITANI, Tetsuro ESAKI, Fumihiro URAKAWA, Mostafa SHARIFZADEH

A new evaluation method of joint aperture distribution using surface asperities height is developed and
aperture distribution under different normal loads and shear displacements are determined. For this purpose,
high resolution laser scanning system is designed and applied. Surface characteristics such as asperities
height and slope angle distribution for each halves are determined indicating highly matching between two
surfaces. Mean distance between two surfaces from normal loading and dilation data is obtained. Utilizing
new evaluation method enabled a clear visualization of aperture distribution during normal loading and shear
process. Although increasing normal loading, aperture distributed evenly, surfaces anisotropy causes spatially

localization of aperture distribution by proceeding shear.
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Fig.1 Schematic view of laser scanner system with
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Fig.2 Schematic view of modified laser scanner table.
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a) Possible measure data. b) X-Y plain deviation. ¢) X and Y-Z plane inclination.

Fig.3 Error which originates from the installation on the X-Y table

a) Select border points. b) Approximate to line. ¢) Determine the coordil.]ate
of the center and rotation.

Fig.4 Procedure to determine the position of the measured joint on X-Y plane.
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Fig.5 Upper and lower surface asperities height, and slope angle.
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Fig.6 Concept of procedure for initial aperture determination.
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Fig.7 Initial aperture vs. normal stress curve.
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Fig.8 Initial aperture distribution under normal stress.
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Fig.10 Change of aperture distribution under shear process.
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