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Early age properties and cracking control of concrete

JIN Xianyu, TIAN Ye, JIN Nanguo
College of Civil Engineering and Architecture, Zhejiang University, Hangzhou 310058, China

Abstract:

Based on the microstructure of concrete, the time dependent temperature behavior of normal and
high-performance concrete during construction was investigated, along with the in-depth research on
the continuously changing physical and mechanical properties of concrete at early age. Considering
material and microstructure characteristics of concrete, the mechanism, analytical method and control
of early age cracking of concrete structures were studied. A method to predict and control concrete
cracking was proposed. The damage modeling of the crack propagation was established. Based on the
theoretical and experiment research, the development of cement hydration, temperature, shrinkage,

creep, mechanical and fracture properties of concrete at early age were systematically evaluated. With

considering the influence of shrinkage, temperature, creep, ultimate tensile strain and elastic modulus
on early age cracking of concrete, an incremental method was established to calculate the stress
development in concrete structures. The analytical results agree well with both the laboratory test
results and the observations from actual construction projects. The research results show that the
analysis of early age cracking of concrete should be based on a dynamic and systematic investigation
on the temperature, shrinkage, creep, mechanical properties and structure characteristics of concrete.
The proposed early age cracking analysis model of concrete fits well with the experiment results. The
application of theoretical model and numerical simulation can improve the efficiency and accuracy of
analysis.22Refs.In Chinese.
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