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EXPERIMENT AND MODELING INVESTIGATION ON SHEAR
RHEOLOGICAL PROPERTY OF JOINT ROCK

XU Wei-ya, YANG Sheng-qi
(Institute of Geotechnical Engineering, Hohai University, Nanjing 210098, China)

Abstract: The shear rheology experiment on the shear rheology equipment is carried out for unfilled jointed rock
specimens in the surrounding rock mass of a huge underground cave in Longtan hydropower station. The
long-term shear strength parameters of jointed rock are gained. Compared with the short-term shear strength
parameters gotten by rapid shear experiment, the long-term shear strength parameters have some reduction. What’s
more, the sensitivity of cohesion on time is higher than that of internal friction angle. Based on the shear
rheological curves of joint rock obtained on rock shear rheology equipment, five-component viscoelastic shear
rheology model is used to identify the curves that show the viscoelastic rheological properties, and the viscoelastic
shear rheological parameters of jointed rock are obtained. Then by connecting nonlinear viscoplastic body(NVPB)
put forward by the author and five-component viscoelastic shear rheology model in series, a seven-component
nonlinear visco-elastoplastic shear rheology model of rock is constructed. Then by using complete accelerative
shear rheological curve of joint rock , the identification of the proposed seven-component nonlinear
visco-elastoplastic shear rheology model of rock is carried out. The correlative parameters of nonlinear shear
rheology model such as viscoelastic shear modulus and viscosity, etc.. are also gained. The comparison between
the shear rheology model and experimental result shows that the proposed non-linear shear rheology model is right
and reasonable.

Key words: rock mechanics; jointed rock; shear rheology; nonlinear viscoplastic body(NVPB); rheological index;
nonlinear visco-elastoplastic shear rheology model
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Fig.1 Experimental equipment on the shear rheological
property of rock
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Fig.2 Typical shear rheological experimental curves of jointed
rock
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Fig.3 Strength analysis of jointed rock by rapid shear and
long-term shear
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Fig.5 Comparison between five-component viscoelastic
shear rheology model and experimental result
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Table 1 Rheological parameters based on five-component viscoelastic shear rheology model of jointed rock

1EMNH By Gy G, G N 12 2
IMPa IMPa /(MPasmm %) /(MPa+mm %) /(MPa » mm %) /(MPashemm™  /(MPa<he+mm %)
0.40 5.556 1.056 1.228 0.360 1.680 1.000
0.70 28.902 0.652 8.681 0.264 452.280 1.000
n2 0.85 23.010 0.480 3.815 0.216 399.384 1.000
1.10 1.323 1.043 1.043 0576 0576 0.992
0.45 6.143 8.491 11.219 2.880 397.056 0.990
0.90 4.355 6.391 5.962 104.088 1.416 0.990
2.49 1.20 4728 4,060 4.554 95.424 3.432 0.997
1.45 5.200 4,056 3.328 3.720 78.024 0.998
154 1.453 9.406 8.811 8.664 689.112 0.997
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Fig.9 Seven-component nonlinear visco-elasto-plastic
shear rheology model of jointed rock
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Table 2 Nonlinear visco-elasto-plastic shear rheology
model parameters of jointed rock
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