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            Optimal collapse simulator for three-dimensional structures Ferran Vidal Codina E.T.S. Enginyers de Camins, UPC Barcelona Tech C/ Jordi Girona 1, 08034 BARCELONA February 16, 2011 Abstract In this project limit analysis for 3D structures is studied. The goal is to obtain for a certain structure the load factor λ that applied to the external loads induces collapse to the structure. The static theorem of limit analysis is the theoretical basis for the Structural Collapse Simulator (SCS), that is ﬁnding a stress distribution in equilibrium that does not violate yield crite- ria anywhere. This theorem is employed combined with linear programming techniques. Thereby a tutorial on LP problems is presented ﬁrst. Then a brief summary of the progresses in study of limit analysis for structures is oﬀered, being a useful introduction for understanding the very nature of SCS functioning. Moreover, limit analysis is developed and written as a LP prob- lem, which consists of the maximization of the collapse load factor subject to equilibrium and yield criteria. Two major contributions are presented for ﬁnding the collapse load. Firstly, the yield curve of standard 2D beam cross sections is adaptively approxi- mated with inscribed and circumscribed polygons that yield to lower and upper bounds of λ respectively. Secondly, an interesting approach for ac- counting with uniform distributed loads is shown, producing bounding of the load factor. Combining these two techniques the bound gap can be reduced arbitrarily, observing convergence of the upper and the lower bounds to the exact load factor. A tutorial for using SCS and computing structures is pro- vided, and numerical examples are thoroughly studied in order to illustrate the functioning of the program and the limits of the method. Finally, re- cent developments and future branches of research are detailed in order to widen the applicability range of SCS, the most important being the adaptive approximation of the yield surface for 3D beams. 1 
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                            This document is posted to help you gain knowledge. Please leave a comment to let me know what you think about it! Share it to your friends and learn new things together.
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