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Fig. 2 Volumetric water content of concrete
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Tab. 2 Parameter k under different water pressures
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Fig. 7 Elastic modulus and the DIF of elastic modulus with strain rate
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Fig. 8 Elastic modulus and the PIF of elastic modulus with water pressure
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Experimental Study of Dynamic Compression Properties
of Concrete Subjected to Water Pressure

WANG Qian-feng'?, LIU Yun-he', PENG Gang’
(1. Scholl of Civil Engineering and Architecture, Xi'an University of Technology, Xi'an 710048, China;
2. College of Civil Engineering &. Architecture, China Three Gorges University, Yichang 443002, China)

Abstract: Dynamic compression experimental was carried out under different strain rates for concrete
subjected to water pressure (0-10MPa), moisture content characteristics of concrete subjected to
different water pressure and stress-strain curve under different strain rates were obtained.
Experimental results show that when strain rate is not higher than 10 /s, its stress-strain curve is
similar to that of dry concrete, its stress state is similar to that of uniaxially loaded concrete. But
when strain rate is 10 ?/s, the post-peak stress-strain curve rises with the increase of water pressure,
which is similar to stress state of tri-axially loaded concrete. Water pressure forms confining pressure
effect on concrete. The strength and its dynamic increase factor of concrete nonlinearly increase with
the increase of strain rate, the higher the water pressure is, the faster the growth rate. The variation
of strength pressure increase factor (PIF) along with water pressure is different at different strain
rate. Under slow loading condition, the amplitude variation of strength (PIF) is 10% , while under
rapid loading condition, the amplitude increases with the increase of water pressure, and is
significantly higher than the that in slow loading. Based on deep study of the strength dynamic
increase factor and the pressure increase factor of concrete, an empirical constitutive model of concrete
subjected to water pressure was constructed. In this model, the combined effect of water pressure and
strain rate on concrete strength is considered, and the experimental data are in good agreement with
the experimental data. Combining concrete water content characteristics, the mechanism of the effect
of pore water on mechanical properties at different strain rates was further investigated. The authors
consider that the difference of water content may the different viscous stress and the different excess
pore water pressure, which leads to the nonlinear growth of concrete strength.

Keywords: concrete; water pressure; stress-strain curve; dynamic property; constitutive relation



