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Evaluation of Properties of 80, 130, 180 MPa High Strength Concrete
at High Temperature with Heating and Loading
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ABSTRACT Concrete has been recognized as a material which is resistant to high temperatures, but chemicophysical property of
concrete is changed by the high temperature. So, mechanical properties of concrete may be reduced. Because of this, standards and
researches on the degradation of the mechanical properties of concrete at high temperatures have been presented. However, research
data about the state that considering the loading condition and high-strength concrete is not much. Therefore, this study evaluated the
high-temperature properties of high-strength concrete by loading condition and elevated temperature. The stress-strain, strain at peak
stress, compressive strength, elastic modulus, thermal strain and the transient creep are evaluated under the non-loading and 0.25f,
loading conditions on high strength concrete of W/B 12.5%, 14.5% and 20%. Result of the experiment, decrease in compressive
strength due to high temperature becomes larger as the compressive strength increases, and residual rate of elastic modulus and
compressive strength is high by the shrinkage caused by loading and thermal expansion due to high temperature are offset from each
other, at a temperature above 500C.
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Fig. 1 Compressive strength properties of concrete with
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Fig. 2 Thermal strain of concrete, coarse aggregate, cement
paste with temperature and loading condition

Table 1 Experimental plan and concrete mix proportion
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Table 2 Physical properties of used material

Material Physical properties
OPC (density: 3.15 g/em’,
Cement specific surface area: 3200 cm’/g)
Blast furnace Density: 2.9 g/em’,
slag powder | specific surface area: 6000~7000 cmz/g
o Density: 2.5 g/cm3,
Silica fume specific surface area: 200000 cm’/g
Crushed granitic aggregate (size: 20 mm,
Coarse agg. density: 2.62 g/cmS, absorption: 0.8% )
Fine a Sea sand
£e- density: 2.65 g/em’, absorption: 100%
Super . .
plasticizer Polycarboxylic-based super plasticizer
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Fig. 3 Heating machine and method of strain measurement

Fig. 4 Heating method in this study
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Fig. 7 Stress-strain curve with high temperature and loading
conditions
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Fig. 10 Effect of loading for compressive strength
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Fig. 11 Residual elastic modulus of concrete with high
temperature and loading conditions
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Fig. 12 Effect of loading for elastic modulus

Fig. 13 Thermal strain of concrete with high temperature
and loading conditions
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