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Analysis of anisotropy and energy characteristics of
tuffs with non-penetrating joints

SONG Yang', REN Meng’, ZHANG Weidong’, WANG Heping’, LI Zheng’
(1. College of Architecture and Transportation ,Liaoning Technical University, Fuxin, Liaoning 123000, China;
2. Civil Engineering College , Liaoning Technical University, Fuxin, Liaoning 123000, China)

Abstract; The uniaxial compression test is performed on samples with prefabricated parallel non-penetrating
joints. The influence of joint angle combined with the joint spacing on the stress strain curves, peak strength,
deformation parameters and energy characteristics of rock specimens are systematically studied. The results
indicate that; (1)the strength and deformation curves rock mass with parallel joints are U-shaped. When the
joint dip is 60 degrees, the uniaxial compressive strength is minimum, and the anisotropy characteristic is
obvious. With the increase of joint spacing, the uniaxial compressive strength gradually increases. (2) The
failure mode of the specimen is mainly related to the inclination angle of the joint. Specimen damage appears
tensile failure or tensile-shear failure while the joint inclination angle is 30° and 45°, it appears shear failure
while the joint inclination angle is 60°, and the tensile-shear failure is predominant wihle the joint inclination
angle is 75°. (3) both the absorption energy and the dissipative energy of rock mass at different stages of
deformation increase nonlinearly. Elastic strain energy firstly increases and then decreases, and the energy
curve grows exponentially with the joint spacing.
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Table 1 Fitting parameters of equivalent peak strength

and joint spacing

IR o/ A B % R,
30° 2.737 77 -2.45026  77.992 55 0. 920 88
45° 2.693 96 -2.436 03  77.592 58 0.924 85
60° 2.790 95 -2.577 81  81.995 36 0.977 17
75° 2.539 89 -2.18584 67.9883 0.999 28
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Fig.5 Fitting curves of quantized peak strength

under different joint spacing
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Fig.6 Variation of equivalent elastic modulus of jointed

rock mass with joint inclination angle
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Fig.7 Fitting curve of equivalent elastic modulus of jointed

rock mass with joint spacing
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Table 2 Fitting parameters of equivalent elasticity modulus

and joint spacing

MW o/ () A B c R
30° 1. 049 94 —-0.388 31 37.979 87 0.997 52
45° 1.074 88 -0.61188 32.977 15 0.996 63
60° 1. 479 89 -1.166 24  47.983 74  0.998 55
75° 1.389 89 -0.776 61  37.979 87 0.996 52
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Fig.8 fracture expansion of specimens with

different joint distribution
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Fig.11 Energy curves of rock specimen with different joint

spacing under uniaxial compression test
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