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In order to reduce the cost of construction, the functions of load-bearing structures
(providing of load-bearing capacity) are sometimes combined with the functions of
enclosing structures (providing of thermal conductivity). In the global construction
practice one of the most effective structures is reinforced concrete. These are the
factors that lead to a search leads complex reinforced concrete structures of increased
lightness with appropriate bearing capacity. To create lightweight concrete structures,
it is proposed to reinforce lightweight steel thin-walled cold-formed constructions
(LSTC) with lightweight concrete. Taking into account the peculiarities of calculating
LSTC and their compatible work with lightweight concrete, this issue needs detailed
study.

The purpose of the work is to highlight the results of reinforced concrete
columns stability calculation using LSTC filled with lightweight concrete: based on
the equations of stability and conditions of compatibility strains to show
dependencies for determining the load limit at the moment of column’ failure; to
compare the results with the computer simulation of such racks by the finite element
method.

The investigated lightweight reinforced concrete column consists of a steel shell,
a concrete core and connecting bolts (see Fig. 1). The shell consists of two channel-
shaped steel thin-walled profiles of type "C" or ">.". The concrete core is made on
light placeholder (polystyrene). This concrete core increases the local and general
structural stability. If use steel fittings, that increases the load-bearing capacity of the
column.

Bearing capacity of columns from axial compression will be ensured, if the
condition (1) is satisfied [1].
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In the formula (1) Ng; — estimated value of the longitudinal force elements from
axial compression; N, rs — bearing capacity of reinforced concrete element in plastic
stage; u — the lowering coefficient for the relevant shape of the stability.

The bearing capacity of the column under the combined action of axial
compression and uniaxial bending will be ensured if the condition (2) is satisfied.
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Fig. 1. Lightweight reinforced concrete column using LSTC: a) general view; b) cross-section
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In the formula (2) Mg, — the largest of the moments in two planes and the highest
bending moment within the column length; M,z — the plastic moment of the inner
pair of forces, taking into account the longitudinal force Ngs; M, rs—the plastic
moment of the inner pair of forces; m,; — lowering coefficient; 6,, — coefficient accepted
for steel grades S235...S355 6,,= 0.9, and for steel grades S420...S4605 6,,~0.8.

With the development of computer technology and its broad technical capabilities,
to study the stress-strain state of building structures as a whole and its individual
elements conveniently using computer finite elements' analysis. As a result of the
finite elements' analysis of models of reinforced concrete columns made of light steel
thin-walled structures filled with lightweight concrete with polystyrene filler, the
forms of general stability loss at different degrees of loading were obtained (see Fig.
2), as well as distribution of local stress concentrators and local loss of resistance.
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Fig. 2. Forms of loss of models’ overall stability with a shell from a profile type > 150

Conclusions. The difference between the critical (obtained by numerical
calculation) and the calculated (obtained by analytical calculation) value of forces
indicates the stock of bearing capacity of the columns. Stock for the columns with
profiles > 10041.0 is 21%, for > 15041.0 — 40%, for > 20041.5 — 47%.
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