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analysis of the previous method). Furthermore, @ditimnal source of error is the saturation of ganple
through an end surface of the sample state andosipowhich is not quite adequate and porositthef material
in the sample. Increased duration of carrying &ig tethod due to the same factors that are listetthe
foregoing assay method.

In Polotsk State University the work on the devetept of a method for determining water resistarfce o
concrete with high marks for waterproof W18 — W8demarks frost resistance F200 — F400 is caonigd
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DARYA ZELENKEVICH, ALIAKSANDR YAGUBKIN
Polotsk State University, Belarus

The article shows various ways to improve the wagsistance of concrete. Their main features are
described, positive and negative sides are idedtifiays to improve the water resistance of coaarah be
divided into two groups. The first includes actestinvolving the use of different materials forteraroofing.
Without changing the degree of water resistanceouoicrete, it protects against the penetration amgact of
groundwater and process water. The second grougpetial device eliminates the waterproofing layed a
provides for increased water resistance of concrete

The last decades of the twentieth century were athbly significant advances in concrete technoldyy.
those years there were widespread and new moditiersoncrete binders, active mineral additives &ihers,
reinforcing fibers, new technological methods anethnds for building composites. At the turn of trentury
greatly enriched understanding of the structure @nogherties of concrete, the processes of strudtureation,
the opportunity to predict the properties and ctigréstics of the active material management, sssfody
developing computer-aided design of concrete atmhaated process control.

Today a lot of different types of concrete are usethe construction, and the creation of new cetgcr
intensively continues. Concrete is widely used éridential, industrial, hydraulic, energy and othgres of
construction.

Concrete, being the most striking representativa wfider class of materials — construction compessit
hydration hardening projected on the basis of glsimaterial, gives a new impulse to create layetieit-
walled, and other specialized types of buildingatures of the new generation [1].

Concrete has high mechanical properties: durapfiity resistance, easy adaptability to almost fang.
But it also has disadvantages, which primarily tedat watertight. Under the pressure of groundwttere is
usually underground part of industrial, civil andbfic facilities. Seepage of water into structu¢egdraulic
facilities, tanks, pools, tunnels, basements, d&taes) can cause serious consequences. Therefgrepning the
water resistance of concrete is an urgent task.
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Ways to improve the water resistance of concratebeadivided into two groups. The first includeg\ties
involving the use of different materials for wategfing. Without changing the degree of water tasise of concrete,
it protects against the penetration and impactadigdwater and process water. The second groupecfas device
eliminates the waterproofing layer and providesrioreased water resistance of concrete [2].

There are the following main types of waterproofitige painting (from the roll and film materials),
plaster, asphalt and team (made of metal and plasigets and profiles). Found application isolatiast
(insulating material is poured into the insulatedace and fills the gap), impregnation (saturatibithe upper
layer materials) Loose-fill (from hydrophobic powsgand injection (injection into the cracks andwvites of
waterproofing material) [3].

In the last 5 — 10 years for waterproofing civildaimdustrial buildings penetrating materials arteof
used. It has become common practice, both in thetaection and the rebuilding of their health. Wpateofing
materials are on the market for over 15 years dnéh® leading groups of companies takes “Kalmatron”
producing a whole family of penetrating waterpragfimaterials and hydrophobisator NGL-11P.

Protective waterproofing penetrating material “Katnon* consists of Portland cement, dried, purified
and fractionated quartz sand and complex reactimenal supplements.

For “alerting” material “Kalmatron“ requires onlyiring the dry mixture with water in a certain ratio

The principle of operation is based on the intéoacbf water in the presence of the chemicallyvecti
part of the cement (as contained in the “Kalmatrarid the concrete structure to be protected), veimeh
formation of this kind of electrolytic solution wasaturated, which is due to osmotic choke strugbemetrates
the available concrete therein capillaries and pdeven towards the water pressure). And alreadthén
concrete of this solution sparingly grow crystdlattand compacted concrete structure, but notlyigtaling
surface (the film), and sharing existing voids @odes on numerous smaller capillaries.

In any quality concrete have more or fewer non htalt cement (i.e. not entered into the chemical
reactions that result in a crystalline lattice ohcrete). And these unreacted cement grains arak'lirks" of
the lattice, reducing its strength properties. Kathon involves them in a stronger reaction to fanmstals,
thereby increasing the surface layer of concrete.

Kalmatron may be used not only as a protectiveilmgabut also as an additive in concrete and mortar
(cement) mixture to streamline the entire arragaicrete structures (due to complete passage abtigd of
cement). Kalmatron concrete strength increase® B0% increases water resistance for 2 — 3 stegpsakso
increases the cold resistance of 50 cycles.

In addition, all materials family Kalmatron do naintain in their composition components harmful to
human health, which allows their use in contachwlitinking water.

Hydrophobisator NGL-11P (30% solution of sodium Inyétiliconate, NGL analog-11H) is designed to
protect from moisture absorbent porous buildingemals and structures. Composition “NGL-11E" givester
repellency treated materials.

Used for:

— processing materials in the masonry (brick silicateramic brick, concrete, natural stone, etc.) to
protect against water saturation;

— conservation decorative properties of constructioaterials for many years color retention and
technical characteristics of the material reducatemnabsorption by 25 times;

- preventing the occurrence of leaks and efflorese@mcthe surface of ceramic bricks.

The treated surface retains its properties foredrs.

On a constructive solution waterproofing can beglsinor multi-reinforced and unreinforced, with a
protective layer and without ventilated when spager cover communicates with the outside air.

View received waterproofing depends on the requireality, strength, existing groundwater backwater.
Take into account when selecting the required \watefing indoor dryness, fracture designs. Selbosé
materials that best meet the requirements for wedefing, by comparing their performance with thpemting
conditions [3].

Unlike waterproofing associated with high labor ahd cost of not providing the required quality and
durability of construction, waterproof concrete hssrious advantages, causing its wide application i
construction.

To improve the water resistance of concrete thexahee following groups of additives:

- sealing additives;

- hydrophobizing additives;

- plasticizing agents;

- complex additives.
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Packers supplements increase water resistancenofate through the use of water-soluble inorganic o
organic substances. As used mill ground and mirgupplements from fine raw materials granulatedtbla
furnace slag, fly ash and slag FCS. The effectheb¢ additives is mainly to reduce mudding cajstain
concrete, and other leaks section greater than 1thmough which the moisture migrates. Such adestiwhen
soaking swell and clog the pores of the cementestbtineral supplements are considered waste amdftne
cost-effective, but they increase the water resistaf concrete is negligible.

Water-soluble additives, concrete sealing matenmedside the following materials: iron chloride,dsiom
and potassium silicates, calcium nitrate, sodiwmétate, etc. [5].

Most cheap, simple and effective supplement isigalaitrate (NC). At a dosage of 0.5 — 1% by weight
of cement concrete water provides the best intessihe strength development and increases thmaiti
strength of 20 — 30% [6].

Hydrophobic additives — substances imparting hydobjic properties of concrete and reduce water
absorption of concrete [7].

They are adsorbed onto the cement grains in tha fifra thin (monomolecular) layer to form on the
surface a water-repellent film. However, they dffde curing process, contributing to the formatadrcement
with more homogeneous and fine-grained structure.

For water-repellent additives include abietatesliisn oleate, silicone water repellents (NGL), bierm
emulsion, etc.

Complex additives — chemicals that are multi-fumedl activity and containing in its composition tao
more single-component additive [7].

The most used and effective complex supplementsideca comprehensive waterproofing additive
“Mabel” crystal- additive for water-resistant coata Betocrete C-17 (C-17 Betokret (BFAU)).

Work on the technology of water-resistant concoetst is many times cheaper than the device difficul
time consuming and costly waterproofing. This textbgy greatly affects the quality improvement stases
extend their service life, and positively affediet properties of the concrete.

In Polotsk State University carried out the workaomethod to improve the water resistance of caacre
under the brand waterproof W18 — W20.
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STRENGTH OF MASONRY WITH RETICULAR REINFORCEMENT
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The results of the research of the strength of mgswith transverse reinforcement are given. The
coefficient of the effectiveness of reinforcemart the coefficient of the utilization of armaturee alefined.
New dependence by determination of the durabifithe squeezed elements is offered.

Masonry is a monolithic anisotropic building magériA difficult tension arises in it under the inéince
of loading. It is caused by different strength aledormation characteristics of brick and solutibfasonry is
widely used in the constructions working for congsien. At the same time the increase of durabilityeparate
parts of buildings (columns, walls, etc.) is oftequired. Mesh reinforcing can be used for it.
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