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Energy Characteristics of Progressive Damage in Dolomite
Under Dry-Wet Cycle and Cyclic Loading and Unloading Conditions
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Abstract ; The mechanical properties and energy evolution law of dolomite under a combined action of dry-wet cycle and
cyclic loading and unloading were explored. The results show that the structural damage caused by dry-wet cycles leads
to the transformation of dolomite from brittle fracture to ductile fracture, which is manifested by an increase in the area of
hysteresis loops and a decrease in peak strength. At the early stage of cyclic loading and unloading, a strengthening
effect is observed, and then the dolomite develops into the strain-softening and damage stages. An energy analysis
indicates that the total input energy is mainly stored in the form of elastic strain energy, and the proportion of dissipated
energy increases slowly with the accumulation of damage. Additionally, based on the variation of the damage variable
defined by dissipated energy, the damage evolution tends to be stable after a progressive and accelerated process.
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Table 1 Triaxial cyclic loading and unloading testing
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Fig.1 Cyclic stress loading and unloading routes for specimen
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Fig.2  Stress-strain curves after 5 cyclic loading and unloading for each level
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Fig.5 Fracture patterns of rock samples under different conditions
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Fig.8 Energy evolution curves for different loading-unloading cycles
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