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Anisotropy of shear strength according to roughness
in joint surface
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In order to quantify the anisotropic properties of rock included joints and shear behavior in joint
surface, the mold is produced for rock joint surface using gypsum plaster and performed for
replicated joint models made of cement mortar. Rock sample is measured using mechanical
profilometer before testing and their result is expressed quantitatively. The statistical parameters and
the fractal dimension by fractal theory for roughness is investigated its coordinate value for
numerical process. The shear strength to the shear displacement in low level normal stress
ismaintained or increased in most joint models. Their results present that this relationship is
depended several roughness properties in joint model for natural rock joint. The relationship between
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the shear strength and the properties for profiles estimated by some statistical parameter in

roughness has the low correlation and is not constant. The result between the data for direct shear

test and using Barton's equation, Barton’s equation has not the effectiveness for the effect of

anisotropy and has not suitable to recognizing the properties for joint surface. It means that JRC

has not the properties of anisotropic rock surface.
The fractal dimension is well correlated with the data of direct shear test than those of JRC.
New experimental formulae using fractal dimension is comported with the anisotropic properties for

direct shear test.
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Table 2. Main feature of the model material joint preparation for the three samples

Core Model mixture used Sand used Cured
ure
Samples| Rock type | diameter plaster:sand:water #20:#30:#40 .
. . conditions
(mm) by weight by weight
A
Quartz Temperature =
B ) H3-54 1:15:09 1:1.67 067 o
phophylite 20-25"C
C

Fig. 1. A view of specimen preparation
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(b) model joint surface

Fig. 2. A view of gypsum mold and model joint
surface
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Fig. 3. A view of molded specimens in the inner
shear box
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Fig. 6. The relationship between the peak shear strength and normal stress measured from the
different directions in each roughness profile of the A-type cement mortar joint model.
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Fig. 8. The relationship between the peak shear strength and normal stress measured from the
different directions in each roughness profile of the C-type cement mortar joint model.
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Fig. 10. Comparison between  roughness
parameter and JRC. Where, FA is friction angle
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—— Estimated value from Regression analysis for 6 kgt/cm2

---@--- Predicted value from Barton's equation for 6 kgf/cm2
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—— £stimated value from Regression analysis for 12 kgf/cm2
---&--- Predicted value from Barton's equation for 12 kgt/cm?2

—A— Predicted value from Multiple regression analysis for 12 kgf/fcm2

Fig. 11. Peak shear strength predicted by Barton's equation, those using regression for the data of
direct shear test and those calculated by Kulatilake's equation in specimen A joint model.
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Fig. 12. Peak shear strength predicted by Barton’s equation, those using regression for the data of
direct shear test and those calculated by Kulatilake's equation in specimen B joint model.
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Fig. 13. Peak shear strength predicted by Barton’s equation, those using regression for the data of
direct shear test and those calculated by Kulatilake's eguation in specimen C joint model.
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