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Moisture Diffusion of Concrete at Early Ages Considering
Self-desiccation
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ABSTRACT

In the concrete structures exposed to the ambient air at early ages, water movement occurs
by moisture diffusion and self-desiccation of concrete due to hydration. And the internal
relative humidity is changed due to such a moisture diffusion and self-desiccation. Especially,
for high-strength concrete using the high unit cement content., the non-uniform relative
humidity distribution is considerably affected by self-desiccation at early ages.

In this study, the internal reiative humidity in concrete was measured at early ages. and the

relative humidity due to self-desiccation for sealed specimen was also measured. The effect of
moisture diffusion and self-desiccation on relative humidity at each location of concrete was
discussed. And the validation of moisture diffusion theory was verified by comparing test
results with analytical results.

The moisture distribution in low-strength concrete was mostly influenced by moisture
diffusion, however, the effect of self-desiccation was negligible. But in high-strength concrete
self-desiccation had a considerable influence on moisture distribution of cross-section. And the
analytical results obtained by moisture diffusion theory were in good agreement with test
results.

Keywords : moisture diffusion, self-desiccation, relative humidity, drying
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Fig. 1 Variation of relative humidity in concrete

at early ages
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Table 1 Type and size of specimen

L Type of Size of
Objective yp .
specimen specimen
Drying )
: ) i 7, 10x10 = 20cm
Mcas_uremen_t f’t specimen
relative humidity Sealod
in concrete mealed 10¥ 104 10em
specimen
easurement of Drying . »
Measureme IE 0104 20em
moisture loss specimen
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Table 2 Mix proportions of concrete

o Unit - .,
W/C\S/A weight (kg/m”) 5P fe

o, a, ),
G T ol s o 1% (kefem®

Mix

H | 28 | 38 |151{541(647|1055| 2.0 780

M | 40 | 42 ]169|423|736/1016] 0.5 540

L | 68 | 45 1210|310{782| 955 | - 220
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