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ABSTRACT
Results of extensive testing at Imperial College on the creep of concrete in compression at high temperature are presented. The lower bound of creep “basic creep” occurs when the concrete is first heated then loaded at constant temperature after all the physico-chemical reactions have been completed and the concrete is stabilized. Stability is achieved after a few hours or several weeks depending upon the temperature level. The results suggest that the structural usefulness of Portland cement based concrete is limited to temperatures below 550-600°C as evidenced by a marked surge in basic creep above this temperature. The upper bound of creep “transient creep” occurs when the concrete is first loaded then heated under load thus experiencing the maximum internal physico-chemical instability, as occurs in practice during fire exposure. While the aggregate has a major influence upon the thermal strains, its influence upon transient creep is significantly less or negligible – for a given aggregate content by volume – because creep is essentially “seated” in the cement paste. While basic creep is largely time-dependent, transient creep at temperatures above 100°C is largely time independent. The trends of transient creep of high-performance-concrete are similar to those for normal concrete. Transient creep strains are so large that any structural analysis of concrete heated under load would be inappropriate without them. The creep data are input into a sophisticated multi-phase thermal-hydral-mechanical model developed at Padua University capable of predicting the explosive spalling of concrete in fire. 
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