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Deteriorated Reinforced Concrete Bridge Columns
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ABSTRACT >> This paper presents a nonlinear finite element analysis procedure for the performance assessment of deteriorated
reinforced concrete bridge columns. A computer program, named RCAHEST (Reinforced Concrete Analysis in Higher Evaluation
System Technology), was used to analyze these reinforced concrete structures. Material nonlinearity is taken into account by
comprising tensile, compressive and shear models of cracked concrete and a model of reinforcing steel. Advanced deteriorated
material models are developed to predict behaviors of deteriorated reinforced concrete bridge columns. The proposed numerical
method for the performance of damaged reinforced concrete bridge columns is verified by comparison with reliable experimental
results.

Key words Deteriorated reinforced concrete bridge columns, Performance assessment, Nonlinear finite element analysis, Material
nonlinearity, Deteriorated material models
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Deteriorated Column Assumptions (Type-2 Column)

Case—1

Case —2

Case—3

Case Assumptions:
1 - Cover Loss at left side
2 - Longitudinal bars are corroded
3 - Stirrups are not corroded
4 - Corrosion Rate = 9.3%

Case Assumptions:
1 - Cover Loss at left side
2 - Longitudinal bars are corroded
3 - Stirrups are corroded, 2 Consecutive
stirrups are fractured under loading
4 - Corrosion Rate = 9%

Case Assumptions:
1 - Cover Loss at left side
2 - Longitudinal bars are corroded
3 - Stirrups are corroded, 3 Consecutive
stirrups are fractured under loading
4 - Corrosion Rate = 10.9%
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Input Cross-Section Variables
- Cross-Section Type
- Cross-Section Size
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Input Concrete Variables for Section
- Compressive Strength
- Unit Weight

Input Reinforcement Variables for Section
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Calculate Amount of the Corrosion
- Deteriorated Column Face
- Damaged Material Properties

( Concrete and Reinforcement )
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Assume a Strain Distribution
- Calculate Stresses and Strains in
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Compute and Output
- Load Moment Interaction Diagrams
- Output Values
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