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NUMERICAL SIMULATION ON NONLINEAR
HYSTERETIC RESPONSE OF REINFORCED
CONCRETE COLUMN UNDER CYCLIC LOADS
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2. Key Laboratory of Concrete and Prestressed Concrete Structures of Ministry of Education,
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Abstract: Collapse of structure in strong earthquakes is the main cause leading to the great
economic losses and casualties. How to factually simulate the nonlinear hysteretic responses of
reinforced concrete column under cyclic loads is an important content in research of structure
collapse prevention. On the basis of OpenSees procedure, the reinforced concrete column finite
element model is established by using displacement-based beam-column fiber element and beam
with hinges fiber element respectively. The numerical simulation on nonlinear hysteretic response
of reinforced concrete column under cyclic loads is performed. According to the comparing
numerical results with experimental results, the effectiveness of simulation based on two different
models is verified and analyzed. Furthermore, the results of numerical simulation are discussed.
The research indicates that the nonlinear hysteretic characteristics of reinforced concrete column
under cyclic loads can veritably simulated by using fiber element model, the numerical simulation
veritably reflected the stiffness and strength degradation and pinch phenomenon of reinforced
concrete column under lateral cyclic loads and the parameters of material constitutive relation,
number of integration points and length of plastic hinge in beam with hinges fiber element model
has great influence on numerical simulation.

Key words: Structure engineering; collapse prevention; reinforced concrete column; Numerical
simulation; Fiber element; OpenSees
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