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A study of the influence of asperity inclination angle on the mechanical
properties of a structural plane under repeated shear
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Abstract: On the basis of direct shear tests influence of asperity inclination angle on deformation and strength
of a structural plane are examined. Structural planes of four asperity inclination angles are made using steel
mould and concrete and direct shear tests are conducted six times under five normal stresses. At the same
time shear stress and normal displacement are recorded. The analysis of shear stress-horizontal displacement
and vertical displacement-horizontal displacement curve shows that the normal stress and asperity inclination
angle become larger firstly and the structural plane is easier to be cut. For the same shear failure style if the
normal stress increases the structural plane will be worn or cut more seriously and the maximum vertical
displacement is lower. If the asperity inclination angle increases the zig—ag pattern will be worn or cut more
seriously. From the second shear time the structural plane is worn every time and is not affected by the
normal stress and asperity inclination angle.
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Fig.4 Deformation of the structural plane under the

normal stress of 0. 39 MPa and the 1* shear
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Fig. 6 Deformation of the structural plane
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Fig.5 Deformation of the structural plane under the normal

stress of 0. 78 MPa and the 1* shear
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Fig.7 Shear stress and displacement of the structural plane with different shear angles in 2™ shear
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Fig.8 Surface failure after 6 times repeated

shear under the normal stress of 1. 56 MPa
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Table 1 Strength and displacement of different structural planes under the normal stress of 1. 56 MPa

1 1.56 MPa

/

(Timax = Tunin)

H-h
() Toax/MPa 7, /MPa /MPa H/mm h/mm ( ) /mm
10 2.06 0.91 1.15 1.71 1.02 0. 69
{ 20 2.10 0.79 1.31 3.21 1.91 1.30
30 2.38 0. 69 1.69 4.33 2.13 2.20
45 2.75 1. 11 1. 64 5.00 0. 81 4.19
10 1. 56 0. 81 0.75 1.02 0. 87 0.15
5 20 1. 44 0.91 0.53 1.91 1.63 0.28
30 1.26 0. 81 0.45 2.13 1.87 0. 26
45 1.50 1. 00 0.50 0. 81 0.49 0.32
10 1.33 1.07 0.26 0.87 0.63 0.24
3 20 1.22 0. 82 0. 40 1.63 1.34 0.29
30 1.09 0.83 0.26 1.87 1.53 0.34
45 1.38 1.07 0.31 0.49 0.24 0.25
10 1. 18 1.01 0.17 0.63 0.48 0.15
4 20 1. 12 0.91 0.21 1.34 1.12 0.22
30 1.02 0.88 0.14 1.53 1.29 0.24
45 1. 16 1. 08 0. 08 0.24 0.13 0.11
10 1.13 0.94 0.19 0.48 0.38 0.10
5 20 1. 05 0.94 0.11 1.12 0.97 0.15
30 0.98 0. 80 0.18 1.29 1.01 0.28
45 1.13 1.10 0.03 0.13 0. 05 0.08
10 1. 06 0.91 0.15 0.38 0.31 0.07
6 20 0.99 0.93 0. 06 0.97 0.72 0.25
30 0.95 0.73 0.22 1.01 0. 84 0.17
45 1.12 1.09 0.03 0.05 0.01 0.04
1 c @
1 - 9
10°
0.728 MPa
38.38° 2 45°
1. 257 MPa 46. 4°,
10
9 T-0O
Fig.9 Relationship between the shear strength and
normal stress of the structural plane at
different asperity inclination angles
|
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Fig.10 Variation in the residual strength of the structural

plane with the asperity inclination angle
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