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Abstract: In order to explore the mechanisms that govern the self-weakening of strain hardening of salt rock, the
tests under uniaxial compression unloading, standing still and second time loading were performed with the
variation of indices of strength and strain obtained in this study. The micro-mechanism of the phenomenon of
self-weakening of strain hardening was explained with the dislocation theory. After self-weakening, the peak
strength and elastic modulus of rock salt in the second loading period exhibited a weakening trend with the interval
time between two times loading tests. When the interval time was less than 4 h, the strength indices decreased
sharply. While for the case of more than 4 h, no evident decrease was observed. When the interval time was
approximately 4 h, Poisson’s ratio and isometric deformation rate of salt rock jumped upward and downward. The
self-weakening effect was resulted from the behavior of crystal dislocations that was removed away from original
dislocation accumulation zone due to the drive of residual stress(mainly friction and unevenly elastic dislocation
force).
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Fig.1 Salt rock specimens
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Fig.2 Completed stress-strain curves of salt specimens
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Table 1 Stress, peak strain and elastic modulus values of peak strength point in second time loading
v a 4L% b A%
5% WA S o/ MPa RIS e/%  BAEAIEE EIGPa  WEMHR JoyMPa  WE{iRiAse%  BYERLE E/GPa
NS-0h 43.11 0.052 5 5.383 43.27 0.050 9 5.576
NS-05h 42.46 0.059 2 4.202 41.87 0.060 1 3.756
NS-1h 40.54 0.051 4 4.245 38.68 0.048 3 4.286
NS-2h 39.38 0.057 5 3.441 37.97 0.052 4 3912
NS-4h 36.97 0.056 2 2.563 37.69 0.049 7 3.096
NS-8h 38.58 0.066 4 2.196 37.11 0.050 4 3.531
NS-4d 36.46 0.052 7 3.009 37.62 0.053 7 3.400
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Fig.3 Relationship curves of peak stress, peak strain with time
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Fig.4 Relationship curve of elastic modulus with time
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Fig.5 Relationship curve of Poisson’s ratio with time
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Table 2 Poisson’s ratio and isometric deformation rate in

second loading

a 415 b 4LI%
R
Wb EEAREY 0kl SRRy

NS-0 0.052 8 —1.1180 0.061 0 —1.390 1
NS-05h 0.066 9 1.154 4 0.0500 —1.1112
NS-1h 0.068 0 —1.0250 0.072 6 —1.1262
NS-2h 0.089 2 —1.2172 0.078 1 —1.1850
NS-4h 0.250 6 —2.004 8 0.210 2 —1.7253
NS-8h 0.1354 —1.3714 02112 —1.7253
NS-4d 0.278 9 —2.2614 0.198 2 —1.656 5
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Fig.6 Diagram of isometric deformation rate with different

times
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