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Experimental study of damage deterioration and mechanical properties for
freezing thawing rock

Abstract:

Using the combined method of experiment and damage mechanical theoretical analysis, the freeze
thaw cycling experiment was conducted on sandstone and shale under an open system and water
saturated state, and then the mechanical properties experiment was carried out under unidirectional
force state on different freeze thaw cycles.Subsequently, the rock damage deterioration process under
freeze thaw cycles was analyzed, the variation laws of rock strength and deformation features, the
stress strain curve and damage propagation mechanical characteristics on the influence of freeze

thaw cycles were systematically studied, and the identity and discrepancy of freeze thaw damage were
compared for two types of rock.The result shows that the primary modes of freeze thaw damage
deterioration for sandstone are spalling mode and fracture mode, and eventually the sandstone
completely collapses, while for shale, the damage is in a crack mode, and the resistance to freeze
thaw is relatively strong.The more the times of freeze thaw cycles are, the more reduction of the
elastic modulus and strength, while the compaction property of stress strain curve increases and the
elastic growth period decreases.Sandstone exhibits the characteristics of enhanced ductility and
weakened brittleness, while the mechanical characteristics of shale tends to be steady after the freeze
thaw cycles reaches to certain times.Compared with shale, sandstone is more sensitive to the freeze
thaw cycles, its compacting segment is more obvious and the plasticity is stronger.Through the
nonlinear damage evolution, the differences of initial meso structure within the rocks demonstrate the
distinctive macroscopic characteristics in their final state.
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