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Pore Structure Evolution of Water-Saturated Mortar Under Freeze-Thaw Cycles
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Abstract: To reveal the evolution of pore structure damage of cement-based materials under cyclic freeze-thaw (F-T) loads, a typical
white cement mortar was used as a research object, and the pore structure of the mortar saturated with water under certain F-T cycles
was characterized by the low-field magnetic resonance (LF-NMR) spectroscopy. Mortar specimens were cured at 20 ‘C and 80 C to
yield the different initial pore structures, and suffered from fast and low F-T loads. The results show that the F-T resistance of mortar
decreases, the distributions of the gel pores and the macro-capillary pores increase, but those of the meso-capillary pores maintain
when curing in hot water at 80 “C. By contrast, F-T load has a slight impact on the gel pores and macro-capillary pores, and enhances
the distribution of micro-cracks. The rate of rising the micro-cracks under F-T loads for the mortar specimens cured at 80 C is
greater than that for the mortar specimens cured at 20 ‘C. F-T rate has little influence on the pore structure evolution of the mortar.
The micro-crack ratio is bi-linearly related to the mass loss ratio. The internal deterioration and surface spalling of the mortar under
F-T loads are mainly induced by the generation and development of the micro-cracks in the mortar matrix, showing no direct
association with the gel pores and macro-capillary pores.
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Fig. 9 Relationship between micro crack ratio and relative mass loss
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