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Reliability Analysis of Bending Deflection of Reinforced

Concrete Beams under Ultra-low Temperature
YAN Zehua, LI Yang, FANG Haotian

(School of Civil Engin., Architecture and Environment Hubei Univ. of Tech., Wuhan 430068 ,China)
Abstract: Based on the Monte Carlo method, the coefficient of variation m, of the tensile strength of con-
crete for each temperature gradient and the coefficient of variation m, of the modulus of elasticity of con-
crete for each temperature gradient were introduced, respectively, according to the functional functions at
the limit state of normal use given in the Code for the Design of Concrete Structures (2015 edition). By va-
rying the temperature of the reinforced concrete member, the protective layer thickness ¢, the bending
moment effect ratio pg » etc, the analysis of the reliability index for the control of bending deflection of re-
inforced concrete beams at ultra-low temperatures shows that: the reliability index 8 for bending deflection
of reinforced concrete beams subjected to bending deflection increases non-linearly when the beam is low-
ered from room temperature 20°C to —160°C, reaching a maximum value at —130°C ; At each temperature
gradient, the concrete strength grade and protective layer thickness ¢, have the greatest influence on the
{lexural beam deflection control, which is different from that at room temperature.

Keywords: ultra-low temperature; reinforced concrete; flexural deflection; reliability; monte carlo method
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