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Stress Analysis for Differential Drying Shrinkage of Concrete
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Abstract

The drying shrinkage of concrete has a close relation to the water movement. Since the
diffusion process of water in concrete is strongly dependent on the temperature and pore
humidity, the process is highly nonlinear phenomena. It is shown that the analytical results of
this study are in good agreement with experimental data in the literatures, and results
calculated by BP-KX model. The internal stress caused by moisture distribution which was
resulted from the diffusion process, was calculated quantitatively. The tensile stress which
occured in the drying outer zone mostly exceeded the tensile strength of concrete, and
necessarily would result in crack formation.
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Fig. 1 Corelation between pore humidity and diffusivity coefficient
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Table 1 Input data

Diem?/min) a he n N N,
Hansen and _5
Mattod 9x10 0.03 0.75 4 3 1
Keeton 4x10 0.03 0.75 4 3 1
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Table 2 Mix proportions and material properties

e Cement Cement , 2
wicls gt oetkgim®|  Type | €/O™)
Hansen and e g ASTM
Mattock 0.71:1.0:3.3:2.7 303 T it 422.4
Keeton 0.46:1.0:1.66:2.07 452 AS 461.2
Type III

» w=water content, c=cement content, s=sand, g=gravel
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Fig. 2 Moisture distribution in drying process
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Fig. 3 Results of analysis for drying shrinkage
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Fig. 4 Stress results for differential drying shrinkage
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Fig. 5 Comparison of stresses in the specimens with and without creep(Hansen & Mattock)
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Fig. 6 Stress results for fixed condition(Hansen & Mattock)
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