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Abstract

At design of building it is important to consider its durability and reliability
that is possible due relevant selection of structural elements geometric dimensions
and applied building materials, according to norms. This often would not or will
not be performed due the inferiority of the structure analysis method and lack of
its behavior real design scheme.

An analysis of theoretical studies and the method of calculating the strength of
the inclined reinforce concrete sections needs additional practical studies since it is
based on an empirical coefficient and does not reflect the real picture of ability to
the supporting structure under flexible influence of forces.

Calculation of reinforced concrete strength by oblique sections which is used in
building rules and regulations undergoes constant renewal and change, however,
the main approach remains unchanged, flexible moment and forces affecting are
considered separately, independently, which casts doubt on the reliability of
operation of construction.

Based on this, becomes relevant to refine the technique method of calculating
the strength of reinforced concrete oblique sections, which will provide reliable
design and also will be easy for designers.

The results of long-term experimental and theoretical research again confirm
the above mentioned: has been said on the analysis method of reinforced concrete
structures on limit state.

The reinforced concrete bending elements represents the 70% of existing in
buildings load-bearing structures that is why their strength and durability will
determine the stability of the whole building.

Even in 1988 was published the first results of a long-term study that was
presented by A.S. Zalesov, E.N. Kodish, L.L. Emish and I.K. Nikitin, and indeed the
results of these studies formed the basis for the concrete and reinforced concrete
structures analysis construction norms and rules (SNiP 2.03.84 - Concrete and
reinforced concrete structures), there is also the considered the strength analysis of
reinforced concrete bending element according to the inclined sections.

The aim of the dissertation topic includes: to improve strength analysis method
of reinforced concrete bending element inclined section real grounded on
experimental data.

Would be defined the cracks origination and propagation picture of a
reinforced concrete bending element mode of deformation, will be compared the

bending element failure with the classical real picture.
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The inclined sections of reinforced concrete bending element’s strength
analysis are carried out: according to the shear force inter crack inclined
compressed strip;

According to the shear force on the inclined section through the crack;

According to the bending moment of the inclined section through the crack.

Accordingly of the construction standards the analysis of compressed and
tensile zones according to the inclined crack is carried out independently by
separate element. At this to evaluate the compressed zone strength is applied
ultimate equilibrium equation of the shear force; ultimate equilibrium equation
according to the inclined section bending moment.

Despite the fact that the inclined related to bending element longitudinal axis
cracks origination is provided due bending moments and shear forces joint action,
angled sections calculated using the bending moments and lateral forces according
to the strength independently of each other.

In this chapter is stated reinforced concrete structures analysis Finite Element
Method. From analysis is clear that this method that takes into account the
existence of cracks, the reinforcement bar behavior in the cracked section and
non-elastic deformations in the concrete, gives results which rather match with
the reinforced concrete elements behavior general law, when on it jointly acts the
bending moment and shear force.

Also is stated another method of analysis that also is based on the ultimate
equilibrium and is taking into account inclined section strength by deformed
scheme. Depending on the ultimate equilibrium method is considered internal and
external ultimate stress equilibrium condition that acts on beam and originates the
inclined cracks.

Analysis of experimental data gives grounds to divide into basic four stages
work of reinforced concrete element under the influence of forces. First - until the
crack, second - appearance and development of normal cracks, third - appearance
oblique cracks and its development, forth - destruction.

As determined from the results of research, reinforced concrete element may be
destroyed by compressing the concrete or as a result of cut on height critically
inclined crack, or stretched zone valves resulting in the destruction caused by
resistance fixtures and concrete, or as a consequence of long-term fluctuations of
the fixture near oblique crack.

In the fourth chapter is considered the experimental research methodology that
was based for solution of raise tasks. Due the preliminary theoretical calculation of
was selected rectangular shape reinforced concrete bended element and was

carried out its test on bending. Were tested various strength beams. The
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experimental test was carries out in Georgian Technical University reinforced
concrete structures laboratory.

The bending elements were tested under various loads. The concrete casting
and design of beams were carried out due the construction norms.

According of experimentally determined “o-o” dependency diagram is created
the spatial model of a reinforced concrete beam and was carried out the nonlinear
analysis of freely supported on two supports beam by 10-stage iteration step. At
nonlinear analysis is applied the Geniev method.

Thus, the carried out strength analysis methods on reinforced concrete inclined
sections shows that all proposed method as a whole indicates on a reinforced
concrete element works when both are acting the bending moment and shear
force: the reduction of element’s carrying capacity at increasing of fracture section
span and the increase in carrying capacity at transverse and longitudinal
reinforcement. In addition, these analysis methods include the significant
difference between calculation of load carrying ability and qualitative results of
the calculation.

It's reasonable to create a generalized method for strength analysis of reinforced
concrete inclined sections that at elements failure to more accurately take into
account the cross-sectional strength and deformability characteristics, when on
element at the same time are acting the bending moment and shear force; at the
same time the section strength and deformability characteristics would only be

determined by experimental research.
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