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Abstract The rock joint normal tests of rock wall with different thickness were conducted without
lateral confinements. Based on the test data the relation between the stiffness and thickness of
joint-rock wall system was analyzed and the stiffness properties of joint-rock wall system with
different thickness were obtained. The relations between the normal stiffness and closure of the
joint under different confinement manners were analyzed and a constitutive model for the normal
deformation of rock joints with deformable rock walls was proposed. Furthermore the structural
and the material properties of the joint-rock wall system were discussed and the test technique of
the rock joint normal test was deemed important. This study will be helpful for understanding the
rock joint normal deformation properties.

Key words rock mechanics rock joint normal deformation normal stiffness deformable rock
wall constitutive model
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st Table 1 Normal stiffnesses and Iz under
different normal stresses
0 0.2 0.4 0.6 0.8 1.0 /MPa GPa m' [/ mm
B (L F%/mm
3 _ 7.4 30. 64 11.83
Fig. 3 Normal stress-displacement curves of specimens 14.8 38.72 11.20
with different rock wall thickness 2.2 36.76 14.51
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Table2 K, / and 5 values of systems with different
thickness and under different normal stresses

I, K,/ GPam™ [,/cm n

w

cm 7.4 148 222 7.4 14.8 22.2 7.4 14.8 22.2 . -

4 577 774 871 0.3560.303 0.281 0.91 0.92 0.93
5 319 316 686 0.644 0.7420.357 0.87 0.85 0.93
8 136 158 239 1.5161.4821.025 0.81 0.81 0.87
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Table 3 Parameters for Barton-Bandis model and egn. 14
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