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Tab. 1 Roller compacted concrete mix proportion with gradation aggregates Il

K/( kg-m™) JKP/( kg-m™) IR/ kg m™) INIE /% 0/ kg-m™) MR (kgm™) S G 43 /%

88 70 106 0.5 33 672 1507 0.05
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Fig. 1 Appearance subjected to different freeze-thaw cycles
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Fig. 2 Failure mode subjected to different freezing-thawing cycles
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Fig. 3 Failure mode subjected to different loading strain rates
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Fig. 6 Relationship between fq and &y under different
freezing-thawing cycles
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Fig. 7 Relationship between D, and £&4/&s under different
freezing-thawing cycles
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Research on the uniaxial compressive behavior of hydraulic roller compacted

concrete subjected to freeze-thaw cycles

SUN Chaowei', CHEN Xingzhou?, CHAI Junrui’, WEI Tianlin‘, MA Bin*

(1. School of Science, Xi’an University of Science and Technology, Xi’an 710054, China; 2. School of Architecture and Civil
Engineering, Xi’an University of Science and Technology, Xi’an 710054, China; 3. State Key Laboratory of Eco-hydraulic in
Northwest Arid Area, Xi’an University of Technology, Xi’an 710048, China; 4. Shaanxi Key Laboratory of Safety and Durability of
Concrete Structures, Xijing University, Xi’an 710123, China)

Abstract: In order to study the effect of freeze-thaw cycles and loading strain rate on the compressive behavior of
hydraulic roller compacted concrete, actual mix design and construction technology of hydraulic concrete dam project
was considered to prepare specimens, and the freeze-thaw tests with various cycles (0, 25, 50, 75) and dynamic uniaxial
compressive tests with different loading strain rates (107/s, 107™/s, 107/s, 107%/s) were conducted for roller compacted
concrete. The freeze-thaw appearance and failure mode subjected to dynamic uniaxial compressive loading and freeze-
thaw cycles were analyzed. The effects of freeze-thaw cycles and strain rates on uniaxial compressive strength, peak
strain and stress-strain curves were studied, and the corresponding relationship was established based on multiple
regression analysis method. The results show that the compressive strength increases linearly with the increasing strain
rates and reduces with the increasing freeze-thaw cycles in accordance with two-polynomial relation. The peak strain
reduces with the increasing strain rates in accordance with two-polynomial relation, and increases with the increasing
strain rates in accordance with two-polynomial relation. By comparing the theoretical stress-strain curves obtained from
the constitutive model with the experimental curves, it is revealed that they are in good agreement with the studied

range of strain rates and freeze-thaw cycles.

Key words: roller compacted concrete; dynamic mechanical property; freeze-thaw cycles; loading strain rate; complete

stress-strain curve
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