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Energy properties of failure of marble samples under triaxial compression
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Abstract: The deformation and failure of rock are closely relative to energy change. Experiments are carried out to investigate
marble samples under triaxial compression by means of the servo-controlled testing machine. Based on the experimental results,
the energy numerical variable is calculated and interpreted, and the internal relations among energy numerical variable,
confining pressure, stress and strain are studied and compared. The results show that the failure strain energy of marble samples
increases to a considerable extent as the confining pressure increases. The energy change has a positive linear relation with the
stress and strain respectively of marble samples under vested confining pressure. With the increase of the confining pressure,
the slope of energy change-deviatoric stress curve reduces, and the slope of energy change-strain curve accelerates. In the
triaxial compression process, the amount of energy change at the elastic deformation stage takes a small proportion of the total
energy change. Most of the energy dissipates at the yield deformation stage. At the same time, the amount of energy change at
the yield deformation stage takes a greater proportion in the total energy change as the confining pressure increases.
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Table 1 Triaxial compressive test results of marble samples
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Fig. 1 Deviatoric stress-strain curves of marble samples under
different confining pressures
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Table 2 Energy analysis of marble samples under triaxial compression
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Fig. 2 Relation curves between deviatoric stress and directional

energy of marble samples
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Fig. 3 Relation curves between deviatoric stress and total energy

of marble samples
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Fig. 4 Relation curves between lateral strain and total energy

change of marble samples
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(=]

change of marble samples
B 6 Bt 3 (4) SRAFI KBS b A — il s 4
BRI P B Zer R LU Bt B 1 AR AL R AR it 2. %
JERIE IS I RE T, AR GEAE R N ) N SRR R el T
REAFAEBUR IR ZE, SRITUIZIARA LEXS 85 SR R It 52
WARER, A SR IR LI b .

251
201 555 MPa, 10 MPa
15t 5,=20 MPa

g ¥ 5,=30 MPa

E of 5,=40 MPa
051

0 1 1 1 1 1 1 |
0 50 100 150 200 250 300 350

AR BL 1 /MPa
6 =HE4EII2 IR EERE R h TR K R Lk
Fig. 6 Relation curves between Poisson’s ratio and deviatoric
stress under different confining pressures
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