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Experimental study of the shear behavior of carbonate bedding
planes cemented by different materials
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(1. State Key Laboratory of Geomechanics and Geotechnical Engineering Institute of Rock and Soil Mechanics Chinese Academy of
Sciences Wuhan Hubei 430071 China 2. Key Laboratory of Ministry of Education on Safe Mining of Deep Metal Mines
Northeastern University Shenyang Liaoning 110819  China)

Abstract Bedding planes are of significant importance for the stability of layered rock mass. In order to perform
detailed stability analysis for underground excavations in layered rock mass it is necessary to gain sufficient
knowledge of shear behavior and strength of bedding planes. Due to the complex physical and chemical processes
involved during diagenesis bedding planes exhibiting different geological features(cementation roughness etc)
are often seen in a specific engineering site. In order to better characterize the shear behavior of these bedding
planes two types of shear tests namely the constant normal stress tests and the post-peak stepwise-decreasing
normal stress tests were conducted using the cemented bedding plane samples obtained from underground caverns
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of Wudongde hydropower station. Test results showed that obviously different shear behavior corresponded to
different geological features. The curves of shear displacement-shear stress were mainly divided into two groups
according to their peak and residual behavior. The roughness and surface materials of groups with clear peak shear
stress were different from the ones without peak. Direct relationship existed between the normal stiffness and
normal stress however no obvious correlation was found between the normal stiffness and bedding plane types.
Dilation behavior and the corresponding dilation angles of different kinds were also observed. The shear strength
of cemented bedding planes is higher than the one of the separated bedding planes and lower than the one of the
intact rock which weakens the whole rock mass. A deeper understanding of rock mass behavior can be achieved

when the geological variety of bedding planes is properly considered.

Key words rock mechanics bedding plane layered rock mass cemented bedding plane normal stiffness
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Table 1  Basic mechanical parameters of intact rock and mortar

/GPa /MPa /MPa
— 50 80 0.26 100 110 6.7
425 161 173 0.10 0.15 479 551 —
325 131 153 0.11 0.16 52.3 54.0 —
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Table 2 Features of different types of bedding planes
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Table 3 Normal deformation features of some bedding planes

/ Un=On un-K,
MPa _ 1 m
/mm (GPa-m 1) I% s Kno/(GPa -m 7) u, fmm
1* 2 0.210 40.10 G 0.998 B 0.998 1.65 0.26
2* 1 0.121 9.52 G 0.988 B 0.959 2.62 0.24
3* 1 0.089 37.10 G 0.997 B 0.976 2.44 0.12
5* 2 0.075 43.30 G 0.924 B 0.922 9.38 0.13
6" 1 0.153 35.30 G 0.829 B 0.971 0.84 0.18
10* 2 0.077 34.20 G 0.957 B 0.955 14.60 0.21
11* 1 0.090 19.10 G 0.952 B 0.909 4.89 0.17
13* 4 0.078 78.50 G 0.967 — — — —
15* 4 0.233 55.20 G 0.991 B 0.949 452 0.32
17* 1 0.112 68.10 B 0.768 B 0.998 1.26 0.13
18* 5 0.179 138.30 B 0.966 B 0.997 6.35 0.23
23" 3 0.160 50.60 G 0.987 B 0.953 8.93 0.26
26* 4 0.220 48.80 G 0.990 B 0.964 5.24 0.32
29* 3 0.114 61.50 G 0.943 B 0.922 9.03 0.18
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