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Measurement and Numerical Simulation of Internal Humidity
Field in Early-age Concrete

ZHOU Ji-kai, MU Jian-lei, YAN Yuan-yuan, PAN Yang
( College of Civil and Transportation Engineering, Hohai University, Nanjing 210098, P. R. China)

[ Abstract] By comparing and analyzing the commonly used test methods of internal relative humidity of con-
crete, a new type measuring device was developed , which could measure the internal relative humidity of cement-
based materials accurately, easily and digitally. The internal relative humidity in early-age concrete was measured
based on the new type measuring device,and the internal humidity field was simulated. Results show that the result
measured by the new type measuring device,which has small lag, is more accurate than that measured by the preset
pipe method. The superficial relative humidity decreases more rapidly than the internal relative humidity does, and
the water content distributes unevenly along the specimen height, resulting in obvious humidity gradient; the inter-
nal humidity field of low water binder concrete is influenced both by moisture diffusion and by self-desiccation
effect; the results of finite element numerical simulation and the measured values are in good agreement, finite ele-
ment analysis can simulate the relative humidity in concrete accurately and be used to analyze variation of relative
humidity in concrete of different components.

[ Key words | early-age concrete internal relative humidity humidity sensor probe low water-

binder ratio numerical simulation
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