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1. Prerequisites

A comprehension of the linear theory of elasticity and the theory of plates and shells.

2. Course objectives

The course is aimed at teaching the contemporary methods of optimum design of elastic structures to minimize
their compliance or their weight.

3. Course content (separate for each type of classes)

Lecture

Classification of problems and methods of optimization. The Karush-Kuhn-Tucker optimality conditions. The
primal and dual problems. Introduction to linear programming: formulation and numerical methods. The
problems of non-linear programming- the solution methods.

The discretized approach towards structural mechanics. Variational formulations of statics of elastic strutcures.
The FMD (free material design) method for minimizing the compliance- for optimizing the full anisotropy,
isotropy and cubic symmetry. The numerical methods in FMD. The multiple load problems- construction of
the Pareto front. Introduction towards global optimization methods, e.g. the Strongin-Sergeev approach and
selected genetic algorithms.

Laboratory

Designing bar structures for minimum weight (elastic and plastic approach). Sizing, shape and topology
optimization. Introduction to Michell's structures. The ground structure and growth methods. Single or
multiple load case. Computational project of shape optimization of a plane truss.

4. Learning outcomes

Learning outcomes description

Reference to the
learning outcomes of
the WUT DS

Learning outcomes
verification
methods*

Knowledge
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Graduates gain knowledge in the optimization of Project evaluation,
k01 engineering structures SD_W3 oral exam
Skills
s01 Gra'du'ate's can formulate and solve structural sD_U1 Project evaluation,
optimization problems oral exam
Social competences
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Sco1 SD_K4 during the
execution of the
project

*Allowed learning outcomes verification methods: exam; oral exam; written test; oral test; project evaluation;
report evaluation; presentation evaluation; active participation during classes; homework; tests

5. Assessment criteria

Preparing the projects, evaluation of the project, oral exam.

6. Literature
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[2] T. Lewinski, T. Sokot, C. Graczykowski, Michell Structures, Springer International Publishing AG, Cham,
Switzerland 2019, str 569.

Additional literature:
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Dordrecht London, CISM, Udine 2014. 471 pp.

7. PhD student’s workload necessary to achieve the learning outcomes**

No. Description Number of hours

1 Hours of scheduled instruction given by the academic teacher in the classroom | 60

2 Hours of consultations with the academic teacher, exams, tests, etc. 10

3 Amount of time devoted to the preparation for classes, preparation of 30
presentations, reports, projects, homework

4 Amount of time devoted to the preparation for exams, test, assessments 10

Total number of hours | 110

ECTS credits | 4

** 1 ECTS = 25-30 hours of the PhD students work (2 ECTS = 60 hours; 4 ECTS = 110 hours, etc.)




