


















SUMMARY

 Engineering thesis entitled: “Desing of steel structure of icerink” is a project of
construction work made of steel and skeletal building structure. Building geometry is
described on a plan of two circles creating two closed bays.

Static-strength calculations are carried in compliance with European structural
design standards along with Polish national annex. The construction also meets the
requirements for thermal diffusivity of partitions concluded in Directive of the Minister of
the Infrastructure on the technical conditions that should be met by buildings and their
location.

In the degree dissertation it has been attempted to optimise the building geometry.
For this purpose, a program generating complete batch file in accordance with SOFiSTiK
AG software has been designed. Unfortunately, an accurate optimization requires too much
time for static-strength calculations, that’s why the shape optimization process has been
stopped after a few iterations. The assumptive object is compatible with guidelines
contained in technical literature.

Static analysis has been carried out numerically with application of finite element
method (FEM) in environment Dlubal RFEM 5 and SOFiSTiK AG. It’s allowed to find
mistakes made during buckling analysis (LBA). Geometrical nonlinear analysis (GNA) has
been used as it includes vulnerability of system for second order analysis and flaccid
bracings. For the lateral torsional buckling of chosen structural elements it has been used
the beam and panel model included warping torsion of cross-section as a part of 6 DOF.

The beam elements have been dimensioned using the equivalent member method.
The whole system has been calculated for ULS and SLS combinations. Afterwards, there
has been made a utilization verification with application of modified analytical General
Method contained in PN-EN 1993-1-1.

The central joint has been designed as a channel section ring supported with
stiffening rib. There has been used geometrically and materially nonlinear analysis with
imperfections included (GMNIA). That way of calculations has demanded a designing
limitation concerned plastic strains.

The workshop documentation has been generated based on 3D model. There have
been used a few intelligent, predefined conjunctions in Autodesk Advance Steel software.
2D documentation is dynamically linked with special model so that drawings’ revision can
be done efficiently.


