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Course Summary  

 

The course consists of two main parts. In the first part, mechanical properties 

of concrete and reinforcement are reviewed and theories of elasticity and 

plasticity, as applied to reinforced concrete, are examined. Constitutive 

models and failure criteria are introduced. Modified Compression Field Theory 

and rotating, smeared crack models are studied. Effects of pre-strains, offsets 

and crack slip distortions are discussed in conjunction with the Disturbed 

Stress Field Model. The second part of the course focuses on the 

implementation of the models and theories studied in the first part to the 

nonlinear finite element analysis. Finite element formulations for reinforced 

concrete are derived. Several case studies are conducted using a nonlinear 

finite element analysis computer program.  

Prerequisites: CE 512, CE 513 or instructor’s consent. Students are 

assumed to know basics of theory of elasticity and to have programming 

skills. 

 

 

Topics 
 

• Introduction to Nonlinear Mechanics of Reinforced Concrete 

• Material Properties 

• Linear Elastic Models 

• Post-cracking Models and Introduction to Nonlinear Analysis  

• Limit Analysis using Plasticity 

• Failure Criteria for Concrete 

• Modified Compression Field Theory (MCFT) 

• Implementation of MCFT 

• Accounting for Pre-strains, Disturbed Stress Field Model 

• Nonlinear Finite Element Implementation 

• Element Stiffness Formulations for Panel Elements 

• Solution Procedures in Nonlinear Finite Element Analysis (NLFEA) and 

Introduction to an NLFEA computer package  

• Case Studies 
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Course Evaluation 
    

Weekly Assignments  %60 

Take-home Project %15 

Final Exam   %25 

 


