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Extended Abstract 
Accurate and efficient beam-column elements are of great importance in predicting nonlinear response of 

reinforced concrete (RC) frame structures under seismic loads. The fiber-based model could accurately predict 

flexural hysteretic response of RC members by using uniaxial stress-strain relations to model concrete and 

reinforcements, respectively [1, 2]. However, the fiber-based model fails to consider the shear deformation due to the 

plane-sections-remain-plane assumption, which limits its application in shear-critical members, such as short columns 

and coupling beams. 

So far, the shear response of fiber-based beam-column element was considered by two ways. First, the 

Timoshenko beam theory was applied along with fiber model to include the degree of freedom (DoF) of shear at the 

sectional level. In this way the multi-axial constitution model of concrete was generally required to consider the shear-

flexure interaction [3-6], which limits the computational feasibility and efficiency of the models. Another approach 

was to consider shear response by introducing a spring at the end of the beam-column member. In this case the flexural 

behavior of RC member was simulated by using fiber model, and the shear was modelled by elongation of the spring 

in transverse direction. As a result, the shear and flexural behaviors can be modelled separately with a higher 

efficiency compared to the former approach. It should be noted that the empirical force-deformation relations required 

by shear spring were generally obtained from global hysteresis tests. It means that the component-end lumped spring 

is incapable of modelling shear response of RC members which is sensitive to local shear deformation accurately [7-

10].    

Therefore, this study presents a new beam-column element to consider local shear effect of member with 

reasonable numerical accuracy and computational efficiency. The flexure and axial response of the proposed element 

is modelled by traditional fiber model. The shear deformation is decomposed from the axial and flexural deformations 

in the element. The total transverse displacement of the element is induced by flexure and shear. The transverse 

displacement caused by flexure can be determined by element length and corresponding rotation, thus shear 

deformation is the subtraction of calculated flexure transverse displacement from total transverse displacement. The 

shear deformation in any segment of element can be calculated by this method. The shear deformation of the element 

can be obtained by summing the shear deformation of these segments. Finally the element stiffness matrix is 

assembled as the sum of shear and flexure stiffness using the principle of virtual work. It can be seen above that the 

local shear effect of the member can be considered by the proposed element, resulting in a more accurate prediction 

compared with component-end lumped spring.   
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