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Assessing the risk of cracking of high-performance concrete induced by restrained volume 
changes from early ages is of considerable significance. To estimate and control such cracking 
risk of high-performance concrete, the zero-stress temperature (Tz) is crucial. Currently, there 
is no reliable approach to quantify the continuous evolution of Tz, despite the well-recognized 
significance in determining the risk of cracking. In this paper, a novel analytical approach is 
proposed to determine the evolution of Tz profiles based on the temperatures corresponding to 
points at which the total stresses are zero. An experimental investigation is performed using an 
advanced Temperature Stress Testing Machine to illustrate this approach and an in-depth 
assessment of Tz is presented. On that basis, a numerical model for determining the continuous 
Tz profile in concrete subjected to any arbitrary temperature profile is proposed.


