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Practical Calculation of Concrete Relaxation Coefficient

CHEN Xu, MO Nan-ming, QIU Zhi-gang, WEI Liu-chuang, LI Chen-chen

(School of Urban and Rural Construction and Engineering Management, Kunming University, Kunming Yunnan 650214, China)

Abstract: The stress and strain of concrete in structures always change with time, in many creep time
constitutive equations, algebraic constitutive equation is the most powerful tool, and its precision and key
depend on relaxation coefficient. The relaxation coefficient is the time-dependent variable, and its final value
is of engineering significance. It is more convenience and has higher precision by means of calculation chart
of final relaxation coefficient. Based on the creep coefficient model of the design code of highway reinforced
concrete bridge and culvert in China, according to the incremental constitutive equation of creep, the main
factors influencing the final relaxation coefficient, including elastic modulus, loading age, effective
thickness, ambient humidity and compressive strength of concrete, are analysed by means of step-by-step
integration numerical method. Careful considering the time-dependent model of the elastic modulus of
concrete has little effect on the result, hence a constant model of 28-day elastic modulus can be used.
Loading age and effective thickness are the 2 main factors that affect the final relaxation coefficient, the
smaller the loading age the smaller the relaxation coefficient, and the smaller the effective thickness the
greater the relaxation coefficient. The calculation chart of final relaxation coefficient is then given. The

calculation formula of the creep secondary moment of 2-span continuous beam is derived according to the
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algebraic method, and a redistribution coefficient is used to modify it in the case of continuous beam made by

a cast-in-situ joint. The result shows that (1) if the relaxation coefficient of the fixed value 0. 8 proposed by

Trost is applied, the result of the early age loading condition is much deviate; (2) creep has no effect on the

negative moment of support of continuous beam by integral cast, but has great effect on that of the usual

continuous beam by system transformation, such as the cast-in-situ continuous beam using prefabricated

beams. Ignoring this time-dependent factor may pose a safety risk.
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