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Creep Equivalent Temperature Method for Continuous Steel-concrete Composite Beams
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Abstract: In order to study the creep of steel-concrete continuous composite beams, considering the coupling
effect between creep effect under permanent load and concrete cracking effect in negative moment zone, the
creep isotherm method is used to equate the creep effect to the time-independent temperature gradient effect,
which avoids the difficulties of explicit or implicit integral selection and iterative non-convergence in finite
element creep nonlinear analysis, and provides a simple and convenient method for engineering practical
calculation. The equilibrium and deformation coordination equations are established based on the section
analysis of force method, and 2 sets of analytical and simplified calculation formulas of equivalent temperature
gradient of permanent creep of steel-concrete composite beams are derived based on the principle of curvature
equivalence, which can be used for the analysis of statically determinate composite beams and statically
indeterminate composite beams, and can be used as a reference for the derivation of analytical solutions of
other load types such as forced displacement. After creep, the internal force and deformation of statically

indeterminate continuous beam are transformed into “ calculating the internal force ( section redistributed
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internal force and the secondary internal force of statically indeterminate bearing) and deformation of statically
indeterminate structure under the action of temperature gradient according to material and structural
mechanics method”. For the statically indeterminate continuous beams under permanent action, a parabolic
loading mode of equivalent temperature gradient of creep in positive moment zone is proposed. The result
shows that (1) the equivalent temperature gradient model is simple and accurate, and the constraint
coefficient is the key influencing parameter of creep effect; (2) stress is released after cracking in the
negative bending moment area of continuous composite beam, and favorable bending moment redistribution
appears when deflection increases little ( negative bending moment decreases by more than 20% , positive
bending moment increases by about 16% ), while creep will alleviate the cracking redistribution bending
moment and stress release degree; (3) creep will significantly increase the mid-span deflection after
cracking; (4) the degree of alleviation or aggravation is related to the size of section steel and other factors.
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