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Abstract

Concrete even in 21-th century remains as widely demanded structural
construction material, thus is necessary to develop innovative, economically and
environmentally justified technologies for avoiding its negative properties (anisotropy,
fragility, etc.) and caused by those local - global problems. The Georgia construction
market demand is the application of a new generation concrete, adaptation of
nanotechnologies to local conditions that gives the possibility to create multi-
functional, nano modified high-tech construction materials.

The aim of dissertation is to study the physical - mechanical characteristics of
structural materials, in particular, hydraulic concrete in the surface active environment
and receiving of high strength concrete, low-deformable, resistant to aggressive
environment concrete due application of nano technologies. The possibility of
application of concrete with additives in hydraulic structures.

For the achievements of mentioned goal are raising the following tasks:

Due the application of local filler with using a hydraulic binder substance the
study of basic and additive heavy concrete physical - mechanical properties:

» additives of hydraulic concrete additives: kalmatron d, Xipex admix C-

1000 and penetron admix test on strength and the selection of best option;

» impact of aggressive environmental on strength of heavy concrete with

additives (Xipex admix C-1000 );

» study of durability of steady (with additives) concrete (water absorption,

water impermeability, water resistance);

» study of elasticity modulus and Poisson's ratio at short-term and multiple

static loads deformability of concrete with additives.

Making of recommendations for possibility of application in hydraulic

agricultural construction of steady concrete.
Due the working conditions, as addition of hydraulic concrete was chosen 1.5

% of Xipex admix C-1000 the properties of made from them concrete — easy
concreting, mixture plasticity and strength compared to other supplements (Kalmatron

d; penetron admix) is proved to be more acceptable.

Vi



Carried out studies on compression and bending have shown high resistance of
made with Xipex admix C-1000 concrete to aggressive environments and high durable
performance (water absorption, water impermeability, water resistance).

By the experiments was defined that the deformations of basic concrete on
each step of loading including the limiting deformations is less than in concrete with
additives. The same picture is repeated at creep deformation due static multiple
loadings. The rupture of basic concrete becomes instantly, at a time when concrete
with additives reveals the plastic deformations that gives the possibility of application
in the reinforcement concrete structures;

As it is clear from researches, the physical - mechanical properties of concrete
with additives (Xipex admix C-1000) meet the requirements on hydraulic concrete.
Grounded on this we make the recommendation for their application in hydraulic

facilities.
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