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Abstract: In order to understand the mechanical properties and short-term self recovery features of salt rock with damage under
constant temperature, the self recovery tests on the salt rock with shear damage are designed, and the variation laws of related
mechanical parameters with the time for recovery are studied. The test results show that the recovery of internal friction angle is
obvious, and that of cohesive force is not obvious. In the early recovery stage, the shear strength decreases and then relatively
increases with the to recovery, and eventually enters into the long-term recovery phase. After recovery, with the increasing
ability of resistance to deformation, the deformation ability of damaged salt rock also increases. The researches on the self
recovery of salt rock with damage should be divided into long-term and short-term ones, and the dividing point is about 7 d.
Through the discussion and analysis of the self-healing theory, it is known that the recovery is the strengthening of mechanical
properties and improvement of comprehensive quality, sometimes along with degradation of some mechanical properties. By
fitting the damage variables, the variation of damage values of damaged specimens in the process of self healing is released.
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Fig. 1 Test device for variable angle shear strength
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Table 1 Components of salt rock specimens
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99.4% 0.4% 0.2%
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Fig. 3 Schematic diagram of self-healing mechanism
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Fig. 4 Crystal space flows under outer stress
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Table 2 Internal friction angles and cohesions
o Jsi W 5
N ST 7 TR ST T
(°) /MPa (°) /MPa
0 20.35 15.20 19.51 14.87
1 17.70 15.85 19.74 12.81
2 17.60 16.12 21.12 12.58
4 16.34 17.61 20.27 13.76
7 16.30 16.90 22.82 10.94
18 15.07 16.08 22.07 10.21
30 17.42 15.11 23.53 9.91
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Fig. 5 Stress-strain curves under two loadings
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Fig. 6 Variation of internal friction angle and cohesion
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Fig. 8 Relative values of shear modulus
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Fig. 9 Relative values of peak strain
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Table 3 Damage variables

A EALbRIEN

DAL T 35° A 45° Wl 55° A
0d 0.067 0.042 0.056
1d 0.105 0.174 0.169
2d 0.073 0.138 0.169
ad 0.059 0.128 0.138
7d 0.092 0.247 0.270
18d 0.086 0.249 0.285

30d 0.138 0.255 0.264
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