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Effect of Autogenous Shrinkage on Shrinkage behavior

in High Stength Concrete
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ABSTRACT

The shrinkage mechanism of high strength concrete is different from that of normal
concrete. The shrinkage of normal concrete is subjected to evaporate moisture in concrete,
but most shrinkage in high strength concrete is caused by chemical reaction. To analyze
shrinkage of concrete exactly, it is necessary to divide drying shrinkage with autogenous
shrinkage in terms of degree of hydration, especially in concrete with low W/C ratio. The
proposed method can provide a rational basis for prediction of shrinkage in high strength

concrete structure.
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Table 1. Thermal & Moisture Diffusion Equations

. . . . . Transport parameters
Diffusion equation Main Variables ; - ;
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Table 2. Initial & boundary conditions

Temperature field Moisture field
Initial conditions 20C 100%
= convection coefficient of heat = convection coefficient of humidity
s - 120 keal/m? - hr-C - 50 mm/day after 1day
Boundary conditions Ambient temperature » Ambient relative humidity
-20 T - 70 %
Table 3 Material properties
W/C Ratio 0.3 04 05
fer [MPa] 55 385 21
Young's modulus [MPa] 32240.2 28231.8 2.1538.1
Poission_ratio 0.18
Density [kg/m®] 2500
Specific_heat [keal/kq- C] 0.25
Thermal conductivity [kcal/m - hr-C] 2.2
Thermal expasion coefficient [/C] 1.0E-5
Shrinkage coefficient [/unit} 1.3E-03
Initial setting time after 1 day
creep CEB-FIP Model Code 1990
Cement type Type 5
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Fig. 5 Comparison with different shrinkage models
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