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Quantification of Damage in Concrete Under Drying Condition
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Abstract: The non-uniform deformations of C50 concrete under drying at different relative humidities (i.e.,73%, 55% and 40%) from
1 d to 60 d were determined by a digital image correlation (DIC) technique. The equivalent tensile strains £ in concrete were
calculated based on the meso-scale damage model of concrete, which were used to identify the damage distribution in concrete. The
results show that the mortar phase surrounding the coarse aggregates has great tensile strains, thus readily occurring damage and
micro-cracks. The damage index ( D, ) calculated from the value and distribution of & was used to quantify the drying-induced
damage in concrete. The D. of the concretes under drying at 55% and 40% relative humidities increases to 101 um/m and 135
pm/m, respectively, indicating that the drying conditions with <55% relative humidity could cause damage and micro-cracks.
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Table 1 Mix proportions of mortar and C50 concrete

Mix proportion/(kg-m ) Water to

Specimen Coarse aggregate/mm  Fine cement
Water Cement .
5-10 16-20  aggregate ratio
Mortar 364 910 901 0.4
Concrete 222 554 433 649 541 0.4
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X-axis, respectively.
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Fig. 1 Schematic diagram for the DIC set-up
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