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Tab. 1 Mass loss of specimens after freeze-thaw deterioration
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Fig.3 Mass loss with number of freeze-thaw cycles

Tab.2 Peak stress with different strain rates and freeze-thaw cycles MPa
R RSR L PR
1079 5x107 107 5x107* 107
0 41.56 43.97(5.79%) 46.40( 11. 65%) 48.92(17.66%) 50.43(21.27%)
10 - - 36.33 41.80 -
25 25.68 27.91(8.68%) 29.31(14. 14%) 29.50(14.87%) 31.13(21.22%)
35 - - 22.57 25.47 -
50 21.62 22.50(4.07%) 23.72(9.71%) 24.04(11.19%) 25.09(16.05%)
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Fig. 4 Change of peak stress with strain rate Fig. 5 Change of peak stress with number of freeze-thaw cycles
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Tab.5 Peak strains under different strain rates and
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Fig. 8 Change of peak strain with strain rate and number of freeze-thaw cycles
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Experimental studies of dynamic uniaxial compressive properties
of concrete after freeze-thaw deterioration

XU Tonglin', PENG Gang"*, YANG Naixin', LIU Qi'
(1. College of Civil Engineering & Architecture, China Three Gorges University, Yichang 443002, China; 2. Hubei

Provincial Collaborative Innovation Center for Geo-Hazards and Eco-Environment in Three Gorges Area, Yichang

443002, China)

Abstract: To study the dynamic mechanical properties of concrete after freeze-thaw deterioration, the uniaxial
compression tests of concrete specimens with varied freeze-thaw deterioration degrees are carried out by 10 MN
triaxial static-dynamic instrument under different loading rates. The laws of the energy release and the damage
evolution are analyzed by using acoustic emission. The damage development patterns of concrete with the strain
under different load combinations are studied based on the Weibull-Lognormal damage constitutive model and its
fitting experimental results. The results show that: (D For the concrete specimens with the same freeze-thaw
deterioration degree, the peak stress increases with the increase of the strain rate, while the peak strain decreases.
It indicates that the freeze-thaw deterioration degrees have influences on the sensitivity of the peak stress. @For the
concrete specimens with the same strain rate, the peak stress decreases with the increase of the number of freeze-
thaw cycles, while the peak strain increases. 3)The stress-strain relationship of the concrete specimens after freeze-
thaw deterioration is subjected to follow Weibull statistical distribution before the peak stress, and follow Lognormal
statistical distribution after the peak stress. @ For the concrete specimens with the same strain rate, the

accumulative plastic strain of concrete generally increases with the increase of the number of freeze-thaw cycles.

Key words: concrete; freeze-thaw deterioration; dynamic compression test; constitutive relation; damage



