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Creep analysis method for reinforced concrete fiber beam
elements considering shear effect
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Abstract ; The classic fiber model based on Euler-Bernoulli beam theory overlooks the influence of shear
deformation on the section of the beam. In order to establish a more accurate creep analysis method for re-
inforced concrete fiber beam elements, this paper proposes a fiber beam element considering shear effects
based on Timoshenko beam theory. The stiffness matrix of the fiber beam element is derived ,and the finite
element equation for the equivalent nodal force of creep analysis based on concrete creep analysis initial

strain method is obtained. Finally, a finite element method for creep analysis of reinforced concrete fiber
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beam elements is established. A computing program is developed in FORTRAN language , and elastic anal-

ysis for normal beam and reinforced concrete beam,and creep analysis for reinforced concrete beam are

conducted. The results are compared with analytical solutions, commercial software and other literature ,in-

dicating that the proposed method can accurately consider the shear effects and clearly define the behaviors

of steel and concrete in the creep performance of reinforced concrete beams. Moreover, including steel in

the creep analysis model can effectively improve the accuracy of the results.

Key words: reinforced concrete fiber beam element ; creep ;shear effect ; Timoshenko beam theory ; finite el-

ement analysis
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Fig.7  Deflection variation of simple support beam
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Fig. 10  Effect of reinforcement on beam deflection
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