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Optimal Performance-Based Design of Reinforced Concrete Frames

A. R. Habibi, H. Moharrami and A. A. Tasnimi

Department of Civil Engineering, Faculty of Engineering, University of Kurdistan

Abstract: In traditional methods of Performance-Based Design (PBD), the structure is usually designed to satisfy the
performance criteria in an iterative manner. The objective of this research is to define and formulate the PBD problem as an
optimization model and to develop a computer-based method for finding Optimal Performance-Based Design (OPBD) of
Reinforced Concrete (RC) Frames. First, a definition of the optimization model is provided and explicit relations are then derived
for the objective function and constraints of the problem utilizing a nonlinear sensitivity analysis with respect to design variables
and the convex approximation method. To solve the optimization problem thus obtained, the dual method is utilized. Some
numerical examples are provided to illustrate the capabilities of the proposed method.

Keywords: Optimization, Performance-Based Design, Reinforced concrete frame, Nonlinear sensitivity analysis.
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11. convex optimization
12. uniform deformation
13. optimality criteria
14. scaling

1. loma-prieta 6. life safety

2. Northridge 7. collapse prevention

3. performance-based design 8. pushover analysis

4. operational 9. nonlinear sensitivity analysis
5. immediate occupancy 10. reciprocal design variables
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