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Effect of curing condition on mechanical strength and capillary water
absorption of UHPC

B3
SHI Fanhual’z, HE Zhimin'* , LIU Changl, WEI Linglingl, BA Mingfang]
( 1.School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2.Collaborative Innovation Center of Coastal Urban Rail Transit, Ningbo University, Ningbo 315211, China )

Abstract: In order to optimize the curing process of ultra-high performance concrete (UHPC) prefabricated
components, the effect of different curing conditions on mechanical strength and capillary water absorption of
UHPC was investigated, and the mechanism was analyzed by pore structure test, thermogravimetric analysis and
scanning electron microscope. Test results indicate that, heat curing regime has a very significant increase on 7
day mechanical strength, which is most likely related to acceleration of the pozzolanic reaction. However, the
high temperature curing and dry-heat curing hinder its later strength growth, with its 28 day strength is even
lower than 7 day strength. UHPC generally has lower capillary water absorption. The capillary water absorption
coefficient drops remarkably with the extension of specimen suction time and curing age. The capillary water
absorption of dry heat curing specimen is higher than those of other curing condition. Considering the
comprehensive performance, the dry heat curing temperature should be controlled below 100 C. When the hot
curing temperature is over 150 C, total and large pore porosity of UHPC will increase significantly, and the
capillary water absorption will also increase. It was observed by scanning electron microscope that a few micro
cracks appearal in the heat curing specimen, but steel fiber could restrain the micro cracks around the hydration
products.

Key words: ultra-high performance concrete; curing condition; capillary water absorption; pore structure;
mechanical strength
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