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Empirical formula for shear strength of marble joints infilled with sands

JIAO Feng!, GUO Bao-hua?, ZHAI Ming-lei'

(1. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo, Henan 454000, China;
2. The Collaborative Innovation Center of Coal Safety Production of Henan Province, Henan Polytechnic University, Jiaozuo, Henan 454000, China)

Abstract: To investigate the effect of sandy fillings on the shear strength of rock joints, direct shear tests were conducted on
single-joint fine-grained marble specimens infilled with four types of sands with different frictional coefficients. The results show that
the peak shear stress of unfilled marble joints was greater than those of infilled marble joints under a same normal stress. It is
indicated that the existence of sandy fillings reduced the shear strength of rock joints. A new empirical formula for the shear strength
of the unfilled joints was proposed, expressed by the three-dimensional roughness parameter of maximum valley depth S, of the
joint surfaces, and its calculated shear strength of the unfilled joints roughly coincided with their test values. An empirical formula of
peak shear strength for infilled fine-grained marble joints was also obtained, expressed by the friction coefficients of infilled sands.
the predicted shear strength of infilled rock joints was in accordance with the test values. Above conclusions have some helps to
evaluate the stability of infilled jointed rock mass in rock engineering.
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Fig.1 Split tool (upper left), jointed specimens (lower left)
and encapsulation of specimen (right)
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Table 1 Mechanical properties of rock joint
and intact rock specimens
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Fig.3 Shear stress vs. shear displacement
curves of unfilled joints
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Table 3 Morphology parameters of unfilled
joint surfaces

AR5 o/MPa Z, R, S, / mm
Al 3 0.30 1.08 -0.26
A2 6 0.26 1.06 -0.13
A3 9 0.30 1.07 -0.05
A4 12 0.27 1.07 -0.03
A5 15 0.28 1.07 -0.03
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Table 4 3D morphology parameters of infilled joint

surfaces
415 MRS o/ MPa R, S, / mm
A6 3 1.04 —-0.10
A7 6 1.06 -0.13
A A8 9 1.05 —-0.01
A9 12 1.06 —0.08
Al0 15 1.08 —-0.04
All 3 1.05 —-0.12
Al2 6 1.09 —-0.03
B Al3 9 1.05 —-0.09
Al4 12 1.05 -0.05
AlS 15 1.06 -0.27
Al6 3 1.08 —-0.39
Al7 6 1.07 0.00
C Al8 9 1.08 —-0.28
Al9 12 1.06 —-0.05
A20 15 1.06 —-0.10
A21 3 1.10 0.00
A22 6 1.06 —0.11
D A23 9 1.10 0.00
A24 12 1.06 —0.08
A25 15 1.11 —-0.01
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Fig.6 Calculated peak shear strength by
formula (1) and measured values
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Table 5 Shear strength parameters of infilled joint

s X X o T

s % / / MPa / MPa
A 0.52 0.40 18.40 9.57
B 0.60 0.35 9.20 5.56
C 0.69 0.41 7.91 5.42
D 0.82 0.68 247 2.02
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