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Abstract: The biaxial shear rheological experiment on tufflava with grades Il -V is carried out with tunnel
surrounding rock of Shenzhen Lianyan Highway. Through analysis of test results and model identification, the
shear rheological law of surrounding rocks different grades is discussed; and the rheological models are proposed.
Il and 1l grades of surrounding rocks can be simulated reasonably with generalized Kelvin model, as grade IV
with Burgers model and V with nonlinear rheology model. The failure behaviors of surrounding rock with grades
Il and 11 are brittle fracture; and the failure behaviors of grades IV and V are plastic yielded. Rheological model
parameters of surrounding rocks with different grades are gotten; besides, the comparison between the shear
rheology model and experimental results shows that the proposed shear rheology model is reasonable.
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Table 1 Basic physico-mechanical parameters of surrounding

rock
BlEgM AKN-m®) @) c/MPa E/GPa v
I >265  60~50 21~15 30.0~20.0 0.20~0.25
1] 26.5~245 50~39 15~07 250~6.0 0.25~3.00
\Y 245~225 39~27 07~02 6.0~13 0.30~0.35
\% <225 <27 <02 <13 >0.35
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Fig.1 Equipment for shear rheological experiment
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Table 2 Loading levels of tufflava rock specimen

RGN IERJj/MPa B J3/MPa
-1 20.0 20, 30, 40, 55
-2 30.0 20, 30, 40, 50, 55
m-1 20.0 20, 30, 40, 50, 55
V-1 10.0 20, 30, 40, 50, 55
V-1 75 5, 15, 30, 40
V-2 15.0 15, 25, 40, 50
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Fig.2 Shear rheological experimental curves of surrounding rocks
IiseE AR i R

3 REES RIS IR AR

iR

31 11, I EEE

FRAE RIS S FH 1, 1 G st 56 it
2k, VI X Kelvin BRI LHEA TS 200,
BN 3 o

G

i ‘/\/\/\/\_

B3 )X Kelvin 5554
Fig.3 Generalized Kelvin model
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Table 3  Fitting parameters of generalized Kelvin model

Eay e hey ”/E,\’/‘IEPZJ gjl\%? Gi/MPa  Gy/MPa  n/(MPa * h)
20 1.2X10° 1.6%x10* 8.0%10°
n-1 20.0 30 8.9x10° 1.4x10* 7.1x10°
40 6.5x10° 3.7x10* 5.5%10*
20 23%10° 8.8%10° 5.2%10°
30 1.3x10* 3.2x10* 1.7x10*
In-2 30.0
40 1.2%x10* 4.9%x10* 4.0%x10*
50 1.1X10* 5.2x10* 1.0 10°
20 40%x10° 2.3x10* 8.1X10°
30 3.2x10* 7.4x10* 3.2x10*
-1 20.0
40 3.0x10* 85x10* 1.4X10°
50 2.7x10* 15x10° 3.2X10°
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Fig.5 Comparison between shear rheological experimental
results of I11-grade surrounding rock and generalized
Kelvin model
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Table 5 Fitting parameters of viscoelastic model
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Fig.9 Comparison between shear rheological models and experiment results of V-grade surrounding rock
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