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Due to artificially created conditions of strain restriction of concrete by an external
tube-shell the phenomenon of strengthening occurs in steel tubular concrete-filled
elements. To take into account the strengthening of concrete in terms of its volumetric
stress-strain state, a large number of methods for calculating the strength of compressed
tubular concrete-filled elements were developed. But their empirical basis does not
contribute to a deep understanding of the complex work of composites of tubular
concrete-filled elements. The possibility of solving the existing problem in the theory
of calculations of the strength of steel tubular concrete-filled elements on the basis of
the introduced modern views on the work of concrete in combination with
reinforcement and steel tube is covered in [1 — 3] and in many other works.

Summarizing the proposed recommendations, the aim of the article is to analyze an
analytical expression for calculating the concrete strengthening coefficient of the core
of a tubular concrete-filled element at the time of its complete destruction and to
examine of its change depending on the geometric characteristics of the element.

The equation was obtained in [4] to check the bearing capacity of the steel tubular
concrete-filled member under axial compression in the form:

Npy =k Af.+AS,. (1)

where 4. is the cross-sectional area of concrete, 4, is the cross-sectional area of the
tube, f. is the ultimate value of stress in the concrete at its destruction, f; is an ultimate
value of the stress in the steel tube at the ultimate state of the concrete-filled steel
tubular member.

In equation (1) the coefficient
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is the coefficient of strengthening of concrete in the steel concrete-filled structure,
taking into account the peculiarities of the conditions of Saint-Venan plasticity theory
when applied to the modelling of this phenomenon.

The coefficient of strengthening of concrete k., in the concrete-filled steel structure,
taking into account the peculiarities of the conditions of Huber-Mises-Genka plasticity
theory when applied to the modelling of this phenomenon, was obtained in the form

2%k+1 St

—_— . 3
JK+k+1 ) f. D )

Theoretical expressions for the coefficient k. according to formulas (2) and (3)
were used for the analysis. The graphs in figures 1 and 2 show the change in the
coefficient of strengthening with increasing of tube thickness (7) in the range of 3 to 8
and its diameter (D) in the range of 70 to 130 mm correspondingly. The following
parameters of the steel tubular concrete-filled element are used: outer diameter of the
tube 1s 102 mm, concrete grade is C50/60, yield strength of steel is f, = 287 MPa.
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Fig. 1 Graphs of concrete strengthening Fig. 2 Graphs of concrete strengthening
coefficient values dependence on the tube wall coefficient values dependence on a yield
thickness strength of steel

As can be seen from the graphs, the thickness of the tube wall is more important
for the coefficient of strengthening of concrete compared to the diameter of the tube.
Doubling the thickness of the tube wall contributes to the same doubling of the
coefficient k.. The increase in the diameter of the tube causes a slight decrease in the

coefficient of strengthening of concrete.
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