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Fracture Characteristics of Biotite Granulite with Different Damage Degrees
Under Freeze-Thaw Cycles and Loading
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Abstract; With the open-pit mine slope of Sijiaying Yanshan Iron Mine as an example, biotite granulite specimens from
the deep parts of the eastern and northern slopes of the stope were selected for impact tests, freeze-thaw cycle tests and
mechanical loading tests, and the fracture characteristics of biotite granulite with different damage degrees under the
combined action of freeze-thaw cycles and loading were studied. The results show that under freeze-thaw action, both the
mass loss rate and porosity of biotite granulite present approximately linear increase as degree of damage increases. For
biotite granulite with different initial damage degrees, the uniaxial compressive strength and elastic modulus all decrease
after freeze-thaw cycles. It is shown that intact biotite granulite under loading and freeze-thaw cycles is dominated by splitting
failure,, while biotite granulite with initial damage is dominated by shear failure and combined tensile shear failure.
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Fig.1 Core drilling samples and biotite granulite
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Table 1  Average physical parameters of granulite
Y Pid/ (m - s7) HRERE/ (g m™3)  MKEKE/ %
2 860 2.72 0.09
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Table 2 Mass changes in specimen with different damage degrees

before and after freeze-thaw cycles
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0 538.41 537.83 -0.58
50 540.39 538.98 -1.41
60 541.69 539.62 -2.07
70 542.37 539.25 -3.12
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Fig.2 Mass loss rate of specimen with different degrees of damage
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Table 3 Mass changes in specimen with different damage degrees

after freeze-thaw cycles
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70 539.25 544.88 5.63
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Fig.3 Porosity change of specimen with different degrees of damage
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Fig.4  Stress-strain curves of specimen with different degrees of damage
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Table 4 Compressive strength and its reduction rate of samples

with different damage degrees before and after freeze-thaw cycles

i/ BLE 3 B/ MPa Bi e piE
(m-s™) VRAMGERET  RAMEIRS FEAR%/ %
0 102 68 33
50 82 42 49
60 56 38 32
70 41 18 56
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Table 5 Elastic modulus and its changes of specimen

with different degrees of damage before and after freeze-thaw cycles

R/ PR/ GPa P
(m-s™") R AR R FRAEA 5 A4k GPa
0 14.7 9.8 -4.9
50 10.9 7.1 -3.8
60 8.1 4.4 -3.7

70 7.9 5.3 -2.6
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Fig.5 Damage morphology of specimen

with different degrees of damage
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