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STUDY ON THE INFLUENCE OF FILLING ON MECHANICAL PRO-
PERTIES OF STRUCTURAL SURFACE UNDER REPEATED SHEAR
CONDITION
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Abstract Structural plane plays an important role in stability of rock mass. Many engineering accidents are caused
by structural planes. This phenomenon has attracted enough attention. Up to now the related researches on
structural plane mainly include shearing curve description impact of roughness combination filling and other
factors on shear strength. In general these researches are based on that the structural plane bears static load. In
fact it is very common for structural planes to bear cyclic shear load under conditions of dynamic load of
earthquake water level rise and fall explosion and so on. However there is less study on mechanical property of
structural plane when it is under cyclic shear load. The paper is based on direct shear test. Influence of filled state

on deformation and strength of structural plane is studied. Structural planes of four aspertity inclination angles are
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made using steel mould and concrete. Then several times direct shear tests are conducted under same normal
stresses and two filled states. At the same time shear stress and normal displacement are recorded. The analysis on
shear stress — shear displacement and normal displacement—shear displacement curve shows that the asperity
inclination angle become larger firstly and 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 serious and the maximum normal
displacement is lower. If the asperity inclination angle increases the zig—zag pattern will be worn or cut more. From
the second shear time the structural plane is worn every time and not be affected by asperity inclination angle.
After the filling the structural plane is damaged like before. However this factor makes the structural plane
climbing further weakens the cutting or wearing degree and adds the normal displacement meanwhile.
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Fig. 5 Tangential stress tangential displacement curves
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1 1.56MPa

Table 1 Strength and displacement of filling and non filling structural plane under different shear times and normal stress 1. 56MPa

T max —T min H-h

Toax /MPa 7, /MPa /MPa H/mm h/mm /mm

1 2.06 0.91 1.15 1.71 1.02 0.69
2 1.56 0.81 0.75 1.02 0.87 0.15
3 1.33 1.07 0.26 0.87 0.63 0.24
4 1.18 1.01 0.17 0.63 0.48 0.15
5 1.13 0.94 0.19 0.48 0.38 0.10
10° 6 1.06 0.91 0.15 0.38 0.31 0.07
1 1.40 0.75 0.65 1.71 1.18 0.53
2 1.17 0.67 0.50 1.18 1.10 0.08
3 1.05 0.66 0.39 1.10 0.87 0.23
4 1.02 0.70 0.32 0.87 0.79 0.08
5 0.94 0.68 0.26 0.79 0.70 0.09
6 0.91 0.69 0.22 0.70 0.58 0.12
1 2.10 0.79 1.31 3.21 1.91 1.30
2 1.4 0.91 0.53 1.91 1.63 0.28
3 1.22 0.82 0.40 1.63 1.34 0.29
4 1.12 0.91 0.21 1.34 1.12 0.22
5 1.05 0.94 0.11 1.12 0.97 0.15
200 6 0.99 0.93 0.06 0.97 0.72 0.25
1 1.59 0.68 0.91 3.21 2.38 0.83
2 1.17 0.58 0.59 2.38 2.13 0.25
3 1.00 0.69 0.31 2.13 1.86 0.27
4 0.94 0.73 0.21 1.86 1.74 0.12
5 0.93 0.64 0.29 1.74 1.52 0.22
6 0.86 0.66 0.20 1.52 1.40 0.12
1 2.38 0.69 1.69 4.33 2.13 2.20
2 1.26 0.81 0.45 2.13 1.87 0.26
3 1.09 0.83 0.26 1.87 1.53 0.34
4 1.02 0.88 0.14 1.53 1.29 0.24
5 0.98 0.81 0.17 1.29 1.01 0.28
30° 6 0.95 0.73 0.22 1.01 0.84 0.17
1 1.89 0.60 1.29 433 2.68 1.65
2 1.08 0.59 0.49 2.68 2.25 0.43
3 0.92 0.67 0.25 2.25 2.07 0.18
4 0.82 0.75 0.07 2.07 1.94 0.13
5 0.77 0.74 0.03 1.94 1.67 0.27
6 0.76 0.68 0.08 1.67 1.51 0.16
1 2.75 1.11 1.64 5.00 0.81 4.19
2 1.49 1.00 0.49 0.81 0.49 0.32
3 1.38 1.07 0.31 0.49 0.24 0.25
4 1.15 1.08 0.07 0.24 0.13 0.11
5 1.13 1.10 0.03 0.13 0.05 0.08
450 6 1.12 1.09 0.03 0.05 0.01 0.04
1 2.32 0.76 1.56 5.00 1.73 3.27
2 1.18 0.85 0.33 1.73 1.57 0.16
3 1.08 0.75 0.33 1.57 1.44 0.13
4 0.97 0.78 0.19 1.44 1.19 0.25
5 0.92 0.78 0.14 1.19 1.08 0.11
6 0.90 0.76 0.14 1.08 0.96 0.12
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Fig. 9 Shear strength of the filling and non filling structure plane with the shear time and normal stress 1. 56MPa
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Fig. 10 Residual strength of filling and non filling structure with shear times
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Table 2 Strength of filling and filling structure
with different fluctuation angles °
(2)
/%
1
c/MPa  ¢/(°) c/MPa  ¢/(°) c @
10° 0.728 38.38 0.455 29.20 37.50 23.92 1

20° 0.797 41.22 0.532 36.02 33.25 12.62
30° 1.006 43.11 0.720 37.56 28.43 12.88
45° 1.257 46.40 0.881 43.05 29.91 7.22
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