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Thermal stress of concrete structure at high temperature
considering inelastic thermal strain change

o M HY A g T
Kang, Suk Won Hong, Sung Gul Shin, Young Soo
ABSTRACT

Concrete behaves as ductile material at high temperature. The existing stress-strain relationship is
not valid at high temperature condition. Thus, stress-strain curve of concrete at high temperature
is re-established by modifying Saenz’s suggestion in this study. A constitutive model of concrete
subjected to elevated temperature is also suggested. The model consists of three components; free
thermal strain, mechanical strain and thermal creep strain. As the temperature increase, the
thermal creep becomes more critical to the failure of concrete. The thermal creep strain of
concrete is dertved from the modified power-law relation for the steady state creep. The proposed
equation for thermal creep employs a Dorn’s temperature compensated time theorem

Keywords: Stress-strain relationship, constitutive model, high temperature, free thermal strain,
mechanical strain, thermal creep (strain), power-law relation, temperature compensated time
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