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Abstract: The variation of mechanical properties of granite under uniaxial compression after being soaked in different chemical

solutions (water, NaOH solution and HNO; solution) and subjected to different freeze-thaw cycles is experimentally studied.

The damage mechanism of granite subjected to chemical soaking and freeze-thaw cycles is analyzed according to the micro

mechanism and chemical mechanism. In addition, a damage variable is defined in terms of which the damage degree of granite

can be analyzed quantitatively. The test results show that for all the chemical solutions (water, NaOH solution and HNO;

solution), with the increase of freeze-thaw cycles, the relative Young’s modulus decreases by exponential function, the loss rate

of the peak stress increases by power function, and the axial peak strain changes by Guass function. With the increase of

freeze-thaw cycles, the damage and deterioration of granite in HNO; solution is larger at a smaller number of freeze-thaw

cycles than that at a larger number of freeze-thaw cycles, while an opposite phenomenon is found for granite soaked in NaOH

solution. The process of freeze-thaw damage is essentially a process in which the granite is damaged gradually by thermal

stresses, meanwhile, the chemical damage produced by chemical dissolution together with the freeze-thaw damage can give

mutual effects on the damage and deterioration of granite.
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Fig. 1 Freeze-thaw temperature curve of granite
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Fig. 2 Representative complete stress-strain curves of granite in
different chemical solutions under different freeze-thaw cycles
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Fig. 3 Peak stresses of granite under natural state and soaked in

different chemical solutions
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Fig. 4 Loss rates of peak stress of granite in different chemical

solutions under different freeze-thaw cycles
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Fig. 5 Axial peak strains of granite under natural state and soaked

in different chemical solutions

Fig. 6 Axial peak strains of granite in different chemical solutions
under different freeze-thaw cycles
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Fig. 7 Radial peak strains of granite under natural state and soaked

H HNO3

in different chemical solutions
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Fig. 8 Radial peak strains of granite in different chemical solutions

under different freeze-thaw cycles
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Fig. 9 Young’s moduli of granite under natural state and soaked in

different chemical solutions
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Fig. 11 Photos of surface microstructure of granite in different
chemical solutions under different freeze-thaw cycles
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Fig. 12 Photos of surface fracture morphology of granite
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CaCO; (i F) +2H"—Ca’" +H,0+C0,1(18)
2ALO;+6H -2A +3H,0 ,  (19)
K,O+2H —-2K ' +H,0 (20)
Na,+2H —2Na +H,0 1)

CaO+2H —Ca*+H,0 , (22)
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Table 4 Damage variables of granite after being soaked for 90

days in different chemical solutions

PR E/GPa E/E, D
ERAINTS 40.40 — —
H,0 40.05 1.041 -0.041
NaOH 52.59 1.032 -0.032
HNO; 12.70 1.057 -0.057
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Fig. 13 Damage variables of granite in different chemical solutions
under different freeze-thaw cycles
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