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Fig.3 Normal stress at wall center versus time
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Fig.4 Normal stress at different points versus time
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Analysis of hydration heat-induced stresses and cracks in massive concrete walls

ZHANG Zi-ming GUO Xing-wen DU Rong-qgiang
College of Ciwil Engineering Hohait Univ. Nanjing 210098  China

Abstract By use of the Arrhenius theory-based concrete adiabatic temperature rise and creep models and in
consideration of the influences of temperature on hydration heat chemical reaction rate and creep property of concrete in
the early age an analysis is performed of the temperature-induced stresses and cracks in massive concrete walls. In the
analysis a semi-analytical method is proposed to solve nonlinear differential equations and Bazant' s crack band model
is used to calculate the temperature-induced cracks. The cracks are divided into equal strips and the semi-analytical
iteration method with stepwise loading is developed to calculate the relationships between temperature —stresses and
propagation of cracks. The results show that the cast temperature of concrete is of great effects on the thermodynamic
property of materials and on temperature rise and temperature-induced stresses and cracking of concrete structures.
Besides the influences of different curing conditions on temperature stresses and cracking of concrete are also

revealed .

Key words hydration heat crack band model concrete creep effective time crack propagation semi-analytical

method concrete structure fracture property
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