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Summary

DETERMINATION OF PHYSICAL AND MECHANICAL CHARACTERISTICS
OF HIGH STRENGTH CONCRETESDURING DIFFICULT STRESSSTATE

Topicality of this theme is stipulated by the féleht under current conditions the methods of
building constructions calculation with the use mbdern computer systems is mostly based on the
application of finite-element method, where str@aformation) characteristics of the concrete dairt
change in the whole process of loading should loes®arily taken into account; but there is no dbtér
information, neither in reference literature, narsdcientific literature, about the change of cotese
characteristics in the case of its space streamsitate. The analysis of space work of the caedre
cases of compression and enlargement (growthidsest in the work with the use of specified metlodd
the theory of elasticity.

Seismic stability is the subject of especial toligdor Georgia, since the country is located in
seismically active zone. Along with strengthening requirements to the resistance and to the
development of construction technologies also dranging the requirements to basic construction
material — concrete itself.

In order to increase the resistance (longevitysrsi stability) of constructions in Georgia it is
necessary to create the technology of new genaratocretes (C50/60-C100/115 grade according to
strength class) with modified structure (dispers@@forced, less porous, less cracked, less &ngihd
less anisotropic properties (increased strengtietwing and enlargement) and carrying out constnuct
works with the use of it.

The goal of thesis work was the determination oérgith characteristics of the concrete by
experimental way, in case of space (triaxial) caspion of concrete sample in the event of propaatio
and disproportional loadings. The following issaes considered in this regard:

1. Elaboration of high strength concrete with gnsgad high physical and technical properties.

2. Elaboration of new brand finely grained multiqgmment concrete with the wide range of
physical and technical properties and with maxignsditurated technogenic waste.

3. Elaboration of the methodology of forecastingcofcrete’s important parameters: longevity,
kinetics of concrete hardening in the ware andrgbheperties.

4. Development and review of normative documentatits harmonization with international
standards.

One of the lines of research was the elaboratiohigifi quality concrete with less content of
cement. It is very problematic issue, since comtsetleformation properties are improving and at the
same time the less is the stone content in the rgrttee more stable is the material, because among
components of concrete content the cement stahe isiore sensitive against aggressive environment.

The scientific novelty of the work is the fact, tles a result of complex experimental researches
of the concrete two contents of the mixture hawenbadaborated, which precisely reflect stressrsstite
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of the concrete and are standing out by stableachenistics of the strength. With the use of “tloddg
section” ratio are composed the ratios proportidoahe mixture 1 and 2, and is received the méxtfr
high strength concrete. Experiments have beenechout with full observation of international stands.

Compression strength and deformation charactesistic received high strength concretes
(>70MPa) are studied during tests, the characteontrete’s mechanical properties changes accotding
time (age) is determined and effect of chemicalitag insertion with various percentage compositio
into the concrete mass on the characteristics n@ting deformability, cone shrinkage) of received
concrete is shown.

By means of prepared samples tests technical strerighe concrete has been determined, as to
determination of theoretical strength of the maleifor these purposes the methods of classic yhabor
elasticity has been used. The analysis of conaafgace strain stress state is studied with thefude
specified method of elasticity.

Reliability of obtained results is based on theligpfion of pilot plant with high sensitivity, as
well as on the precision of measuring tools andhenprocessing of experimental data, which includes
the use of mathematical statistical methods.

Practical application of obtained results is pdssituring calculation of reinforced concrete
constructions which can represent the elementsighf fisk constructions, since the concrete of new
generation is characterized by extremely high gtfeand water impermeability, hereupon it can bedus
in the various climatic zones and under heavy dmeral conditions. The research analysis also show
that reinforcing fibers allow us to improve virtlyakll basic physical and mechanical parameters of
concretes. All this will give us an opportunitydonsiderably increase the efficiency of fiber-cates in
the variety of structures, and to make them magtet land more durable.

Series of experiments are carried out concernirgy gioblem of self-compacting concrete.
Experiments consist of several stages: the stagelettion of materials for manufacturing of cotere
mixture with various composition from local naturasterials: cement; waste products, superplastgize
and modifiers of various firms. The stage of detaation of mixtures’ technological parameters foe t
purpose of selection of optimal composition foff-eeimpacting concrete. Experiments for determimatio
of a number of mechanical characteristics for ceteciwith various composition. Optimal (tailored)
composition and mechanical strength characterigiiesestablished for material that satisfy regujato
requirements.

The peculiarity of high strength concrete technglegthe receipt of concrete with higher grade
(class) than of used cement, achievement of wisighlogsible by creation of such structures in whieh

properties of component materials with desiraliengith will be rationally blended.
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