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Abstract The characteristics of fracture roughness of sandstone under shear loading were
specifically discussed through the fracture surface scanning visual map contour map of the
distribution of the fracture surface and the fracture surface profile contour according to the 3D
information of fracture roughness of sandstone under shear loading collected by self-developed coal
or rock shear-flow coupling test device and 3D scanners. It is showed that the deformation
characteristic curves generally were in good agreement the visual features of fracture surface were
different from each other and the distribution of roughness heights was appromiately accorded
with normal distribution. Characteristics of profile along the shear direction and perpendicular to
the shear direction are different and cannot reflect the whole fracture surface features. The
analysis of roughness parameters relationship among R; Ry and JRC suggests that there was a
linear correlation between JRC and R; and the linearity of Ry and the average value of JRC was
better than that of JRC and R;. So the average value of JRC is more suitable to reflect the 3D
characteristics of fracture surface.
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Fig. 1 Correlation curves of deformation properties
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Fig. 2 Scanning map and roughness height-distribution histograms of fracture of intact sandstone
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Fig. 3 Scanning map and roughness height-distribution histogram of fracture after repeated shear
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Fig. 4 Box chart of the fracture surface roughness
height distribution
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Fig. 5 Fracture surface contour distribution map and the fracture surface profile of intact sandstone
a —1* b —2* c —3*
B B
10— — 100g— e —— T
90F;,_ - ! 90k \- 3
80 - 80
70k ) NS 70
60 ' L 60
50f : 50
; 401
30
20
10

e )
60 70 80 90100

A}

_ - . ) __
0 10203040 5060 70 80950100 0 10203040

i
50

x/mm x/mm

22- 22 gg x=80 mm
g 54} g 54} x=80 mm g 52
g 52r g 52f g 481
W g SN

- =5 r —
ask_, ™™ egfmm N 4ef  x=SUmm opomim 4zt M 7M™ domm
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100
y/mm y/mm

58 _ 58r

561 y=20 mm y=80 mm 56 y=20mm =80 mm
g 54f g 54t
g 52t g52
@ g

gt ys0mm g TySomm 28 TN .

0 20 40 60 80 100 0 20 40 60 80 100 70 20 40 60 80 100
x/mm x/mm x/mm
(@ (b) (©)
6
Fig. 6 Fracture surface contour distribution map and the fracture surface profile after repeated shear
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