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The metalware are widely used in industrial, civil and public destination buildings. At
design of buildings essential is to taking into account providing of its durability and reliability
that will be possible by correctly selecting of structural elements geometric dimensions and
properly applied materials.

In the metalware each of structural elements must meet the strength, stability, stiffness,
durability, possibility of reconstruction and so on. In the entire complex of these conditions
beams represents mail elements that work in bending. A metal composite | beams are applied in

the case of large spans and large loads, they represents reliable efficient optimal structures due

30
The strength and stiffness analysis of composite, welded | beams is considered by many

homogeneous structure and high elastic modul. eel.
authors, among them as important will be considered the works of N.S. Streletsky, E.l. Belenia
and A.A. Mukhanov.

After the studying of features of behavior of thin-walled beams will be necessary to
developed adequate recommendations for their structural solutions. This means that application
of such beams will be possible by use of transverse stiffening ribs.

The beams with corrugated wall more durable are working in the elastic stage, rather than
the having same thickness beams with flexible wall. The flanges of beams with corrugated walls
also are working in better conditions, because they do not ongoing the bending in the plane of
wall. The deformability of beam with corrugated wall is up to 15% lower than the beam with
same parameters.

The beams with corrugated wall are quite thin sheets, by manufacturing labor input and
material consumption; they are more effective than the beams with flexible walls. This is
possible by reducing the number of stiffening ribs, as well as improved stiffness on torsion and
relatively high local stiffness of wall.

The scope of application of beams with corrugated walls is much broader than the beams
with flexible walls. They optimally are used on crane beams and in all cases, when the from
beams are required high stiffness on torsion.

In the normative literature does not yet exist the recommendations on analysis of beams
with corrugated walls. There are existing only a reliable engineering method.

The application of beams with perforated walls in working under bending elements for
improving the efficient use of steel leads engineers up to the idea of original solution, which lies
in the following, the rolled I-shape wall was cut by regular patch in similar of broken line. There
does exist a simple approach to the analysis of beams with perforated walls from the engineering

models in elastic stage, ending up to elastic analysis complicated models based on the finite
31



elements method. In practice, more often are used relatively simple engineering calculation
schemes.

The perforated beam is considered as a regular brace less system whose core elements
are the horizontal flange and vertical wall parts between the holes.

This model gives the possibility us to construct an approximate model of calculation of
cross-section of elements of the beam with perforated wall. By the overall assessment the beams
with perforated walls are characterized by less labor consumption of production and relatively
low height, thus accordingly reducing the constructional depth of building. l.e. are reduced
operating costs on heating and so on.

In the seventh chapter is considered the methods of carried out experimental research that
was based on a solution of set tasks. Due the preliminary theoretical calculations was selected
corrugated shaped metal | beam and was carried out test of lateral bending. The experimental test
was carried out in the reinforced concrete laboratory of building structures of civil engineering
department of Technical University.

The beam was tested on a special stand. The concentrated force has been applied in the
middle of span under different loads. The design of beam with corrugated wall was carried out
accordingly of construction norms and rules.

Due the determined by experiment diagram of relation between stresses and deformations
was created of the spatial model of metal beam with corrugated walls and was carried out the
nonlinear of simple supported on two pillars beam by 8-stage iteration step. At calculation on
strength and stiffness was applied the Belenia method.

Thus, the carried out analysis based on calculation methods on strength and stiffness of
metal beam with corrugated wall shows that at action of applied concentrated force on whole
metal beam elements in the middle of span, when simultaneously are acting bending moment and
shear force. The above mentioned calculating method includes the significant difference in
comparison with qualitative results of calculation of carrying capability.

Based on the results of experiment is considered as advisable to develop a generalized
method for calculation on strength of metal corrugated | beam that more accurately will take into
account the characteristics of the beam strength and deformability and these characteristics will

be determined only by experimental research.
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