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Abstract

STATISTICAL ANALYSIS OF STRESSES ARISEN IN COMPOSITE
SECTION OF REINFORCED CONCRETE STRUCTURES

Concrete and reinforced concrete represent the basic structural materials in
the construction field. In the theory of analysis of reinforced concrete structures
one of the important tasks represents the analysis of structure under the action of
long-time deformation, but in this scope is not sufficiently reliable determined the
possible scattering boundaries of the concrete creep characteristics values and
impact of this factor on stress distribution in reinforced concrete composite section
structures, as well as its impact on such types of structural elements, in that jointly
are working concrete and steel, steel and composite, having different

characteristics concretes (different classes), etc.

There are developed the approximate methods, in that are quite completely
taken into account the singularity of internal stresses variation nature in structure,
but so far has not been adequately developed the methodology of analysis that will
be based on processing of creeping statistical experimental data of applied in this
type of concrete structures. This methodology provides a possibility of assessment
of stress variation due concrete creep influence and determination by this way of
concrete and reinforced concrete structur materials consumption and resources of

durability.

In this connection there was made an attempt to develop well-grounded
methodology for analysis of composite section structures reinforced concrete
structures taking into account the concrete creep deformation probabilistic nature
that taking into account the long-time deformations of the concrete in the

structure calculation theory represents one of the most urgent tasks.

Proceeding from the purposes of the study there were arisen the following

tasks:
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there were considered forces and stresses that are arisen in the reinforced concrete
composite section structures as a random argument (concrete creep limit
characteristic) function; will be specified for the forces and stresses possible
deviation limits and their calculating the law — to determine what possible
deviations of forces and stresses to concrete creep characteristics possible limit

deviations.

For the justification of stated in this work the theoretical research there was

conducted the practical experiment, the dynamics of which turned out quite close to
the result of developed theory.

In the dissertation work there was developed analysis methodology for
composite section structures taking into account the possible deviations of statistical
dispersion of the concrete creep deformations; there are defined the possible
deviations of forces and stresses those are arisen in the composite section structures
due to development of concrete creep deformation, in accordance with its ultimate

possible deviations.

On the basis of carried out in the dissertation work theoretical and
experimental studies there is developed the methodoligg of reinforced concrete
composite sections structures analysis taking into account the probability nature of
concrete creep deformation and were determined the accordance of creep
deformation ultimate characteristic, as a random variable calculating limits of
accordingly forces and stresses possible deviations. It was defeined that in the
composite section structures range of the possible deviations developed due creep
deformation as a result of stresses varies from -45% up to + 50%, while the possible
deviations range of developed due these deformation torque (bending moment)

varies from -20% up to + 50%;;

The variation coefficient of creep characteristics possible limit deviations is
relatively high - 26%, while at arisen due deformation stress - 18%, but for forces -

17%;
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Stresses those are arisen in the reinforced concrete composite section
structures as a result of the development of concrete creep deformation, are
presented as a function of creep limit characteristic, which represents a random
value and significantly affects on mode of deformation of reinforced concrete
buildings. It is accepted that possible values of concrete creep characteristics limit
obey the normal distribution law. At the same time with 0.95-percent guarantee
this value deviations range vary in the range from + 45%, and with the guarantee

of 0,84 — in the range of + 25%.

To the composite section reinforced concrete structures ultiamate creep
characteristics possible deviations within range of + 25% corresponds the bending

moment possible deviation in the range of + 5%.

In the engineering calculations reinforced concrete composite section
structures there is possilee the use of creep characteristics possible ultimate
deviations from -30% up to + 45%, which corresponds to the stress and force

possible deviations from -10% up to + 10%.

In the composite section structures possible deviations 0.87 with reliability
the developed as a result of long-time deformations is subjected to normal

(Gaussian) distribution law.

The law of theoretical distrilutor of possihle deviations of benoding
moments ariser in the RC composite sections due to creep deformations is close to

the low of logistic destribution

The practical experiment after five months from the start have shown that
creep deformation development dynamics is satisfactory close to the obtained by
theoretical calculations. This result and resuets obtaimed by other scientists shows
that stresses and forces calculated for reducted section are rather close with

obtained by direct readings method.
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