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This work presents the results of the investigatafithe basic properties of mortars and solutiafik the car-
bon containing filler. The optimum amount of tierffor cement and lime plaster has been defifiéa indicators of
viability of mortars, their frost resistance anettlegree of adhesion of solutions to the surfage haen identified.

In the laboratories of the department of constauncgiroduction complex studies of the fundamentappr
erties of mortar mixtures and solutions with thebca containing filler have been carried out. Féeclsfor a
large-tonnage filler is water treatment sludge,clihis a secondary product of the Polotsk and Nolaaglo cen-
tral electrical heat plants. 192 kg of cement-lipfester type M 75 and lime- sand mortar whereia dtlime to
sand was 1: 6, the latter used for interior de@ugatvere taken for control. The mobility of mogaras 8 cm.

The optimum amount of filler was determined, on ¢gheunds of indicators of strength of solutiongith
peel ability and water-holding capacity. The resolt the studies are shown in tables 1 and 2.

Table 1 — Key indicators of quality of cement pdaistg mortars and solutions

Ne Cement con-| Consumption Strength, MPa Water-retaining
compo-|  sumption filler WIS Laminating, % T
sition 1nf kg 1n?, kg 7 days 28 days ability , %
1 168,6 33,2 (40*/20") 1,45 4,1 5,8 10,6 95,2
2 167,5 49,4 (60/30) 1,28 4,6 6,6 9,4 95,5
3 166 65,5 (80/40) 1,12 55 7,8 8,2 96,5
4 165 81,2 (100/50) 1,19 5,0 7,2 8,0 97,2
5 163,8 96,7 (120/60) 1,24 4,7 6,7 9,1 97,8
* — percentage of filler input from the calculatedss of lime;
" — percentage of filler input from the calculate€ight of cement.

Table 2 — Key indicators of the quality of lime gti@ring mortars and solutions

No Consumption, kg Strength, MPa o Water-retaining
composition lime filler water | 7days | 28days Laminating, % ability, %
1 230 - 343 0,8 1,5 7,8 96,2
2 190 38 (20 %)* 328 0,6 15 7,8 96,5
3 169 58 (30 %) 314 0,8 1,6 7,9 96,3
4 147 78 (40 %) 305 1,3 1,8 8,1 96,6
5 124 99 (50 %) 301 0,9 15 8,0 96,4
6 99 118 (60 %) 301 0,7 12 8,3 96,0
* — percentage reduction of lime consumption byghei

The optimal addition of the filler with a maximurarticle size of 80 microns to plaster cement n®ita80 — 100 % of
the estimated mass of lime. The strength of theat@olutions, which are 7 days old, exceedsdhaement lime mortars
by16-20 %. Experimental data based on the restttis cesearch have revealed that for lime plagitdures the optimum lime
consumption reduction is 40 — 50 % if the amouth@filler constitutes 80 % of the mass of théal lime. Peel ability and
water retention are kept at the reference valwegereas the strength of the filled seven- daysaliation exceeds that of lime
mortar by 60 % and the strength of twenty-eighelalgfilled solution exceeds that of lime mortadby6.

Additionally, it was found out that shrinkage def@tion for cement - calcareous solutions was 185-1,
mm/m, and for those with the cement filler 0,7-fin/m. In lime mortars shrinkage deformation contoin-
position is 2,1 mm/m , while in lime mortars witketfiller it is 1,2-1,4 mm/m.

Reduced shrinkage strain at 40 — 60 % promotefothaation of a more homogeneous structure, reduces
the probability of occurrence of micro cracks amdstincreases the strength of plaster containiadiltbr.

Viability is an important indicator in the produmti of plastering mortars. In order to find out them of
the possible use of mortars with the filler chaimgaobility over time was estimated.

Within half an hour a decrease in the mobility efreent and cement-lime mortars was recorded. Aiter t
first hour of the test only the mobility value d¢fet filled cement mortar, where the amount of therficonsti-
tuted 100 % of the calculated weight of lime, remedi unaltered. The greatest fall in the mobilitylh§ cm was
observed in cement mortar. 3 hours after the efatfte test the mobility of the cement mixture feat 5 cm,
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and lime - cement — 5,5 cm. During the same tinreentbbility of the filled mortars decreased by 122-%. One
hour later the mobility of cement -lime mortar wa8 cm and that of the filled ones amounted to-5695 cm.

It was found that decrease in mobility of plastertars is much slower than that of cement or ceifiraatand
amounted to only 5¢cm after 6 — 8 hours after #ie sf the test. For plaster mixtures viabilityreeses by 1 — 2 hours.

Intense change in mobility in plaster mixtures i dhot only to low initial mobility, but also tolarge
amount of cement in plastering compositions.

In experimental plaster filler mixtures the incread the dosage of the filler up to 100 % by weight
lime slows down the processes leading to hydraifarement and prolongs the term of its hardenirgckvcan
be explained by the increase in the amount of dcgampurities containing in the filler — up to 10 %and also
by the presence of plaster — up to 9 %. At théaingtage of hydration there appears ettringit,clutin a finely
divided state slows hydration 3CaO @} and prolongs the time of cement hardening.

An important indicator of durability of solutions their frost resistance. When holding researcrethas
determined the frost resistance of plaster mogald50 and M75 brands. The tests for frost resistashowed
that changes in the strength of masonry solutidng%0 and M75 brands and their mass losses werelnot
served after 50 and 75 cycles, respectively.

In plastering compositions M50 brand strength réidacwas observed after 55 cycles of freezing and
thawing. During the examination of samples of ma$brmulations after 60 cycles there was deteatatight
peeling on the surface of the control and expertalesompositions. After 60 cycles the cement-linoduson
dropped in strength by 11 and the cement mortdr filier by 8 %.

It was recorded that the cement-lime mortar stredgtreased by 25 % after 70 cycles. The strefghtie dilled
mortar decreased by 17 %, and only after 80 cyfle alternate freezing and thawing it decrebgezb %.

In the samples of the plaster cement-lime mortalypé M 75 superficial peeling appeared after 75 cy
cles, with a slight decrease in strength by 8 %@ plaster filled mortar had no damage to théasaerand
only after 80 cycles slight peeling was noticed.

Strength test at 85 cycles of alternate freezintjthawing displayed the deterioration of the chimnas-
tics of the cement-lime mortar by 13 %, and thdstn® cement mortar with the filler by 7 %. Afted 8ycles of
testing the strength of the cement-lime solutioordased by 26 %. It must be noted that the magmitidhe
fall in the strength of the experimental sampléa#f as much and is equaled to 12 %. The strenfjtheoex-
perimental sample reached the maximum permissbig bnly after 100 cycles and amounted to 23 %.

The decrease in frost resistance of mortars M5W0aflwithin 5 — 10 cycles as compared to that efrtiasonry
structures is determined by the difference in traposition as well as the granulometry of therfillghich is quartz
sand. It causes the increase in the absorptiomighvl he dependence in question is confirmed dydta of water ab-
sorption by the mortars, which is 7,6 — 8,1 % &g 115 % higher than that of masonry compositions.

For plaster M50 and M75 indicators of frost resisadiffer by one brand. So cement- lime mortar M50
has a frost resistance brand F50, and a cemenamwith filler — brand F75. Lime-plaster cement guosition
M75 corresponds to frost resistance mark F75, anteat mortar with filler — mark F100.

Thermal performance of plastering mortars was oiéted on the mixtures of brand M 75. Cement-limetans
served as control mortars. The control lime mohatsa ratio of components 1:6. The results anershotables 3 and 4.
The indicators of density and a coefficient of thalrconductivity are for solutions in a dry state.

Table 3 — Heating technical parameters of cememtarso

Consumption, k Coefficients.
Ne Appointment : : Density, thermal con- Thermal re- | Factor vapor
CO-TPO' solution lime filler kg/ ductivity sgt&n/t\:/s, per/meark]) "'},y'
sition (W/m-°C) m*- mg/( m-h -Pa)
1 plaster 90 - 1820 0,51 0,048 0,1
2 - 72 (80 %) 1920 0,45 0,064 0,095
* — percentage filler input from the calculatedssaf lime

In experimental compositions with the filler dengicreases relatively to the control compositipi®®— 110 kg/ffiThe
increase in the density of the solutions is dileetdormation of a maximum dense structure ofdinaert filler, which lowers the
initial emptiness of the system. Itis also expldiny a lower aquasolid interaction of the movtétrsthe filler.

Table 4 — Heating technical indicators of lime raost

Ne Consumption, kg Coefficients Thermal Factor of
com Appointment Density, of thermal ; vapor perme-
po- ; : . b resistance, -
sition solution lime filler ka/ conductivity m2-K /W ability, mg/(
(W/m-°C) m-h -Pa)
1 laster 230 - 1690 0,39 0,081 0,12
2 P 147 78 (40 %)* 1780 0,35 0,095 0,11
* — percentage reduction of lime consumption byghii
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The coefficient of water vapor permeability of gislime mortars is 14 — 16 % higher than thatef ¢
ment compositions. For cement mortars the coefftadd water vapor permeability virtually remainschanged
and is within 0,095 — 0,1 mg/(m-h-Pa) and for Im@tars it is 0,11 — 0,12 mg/(m-h-Pa)).

The formation of denser structure solutions wigfilling results in lower open porosity as comgéaecontrol compo-
sitions. Therefore, despite the higher densitipéemental compositions with a filler the indiaatof factor conductivity are
11 — 15 % lower than those of the control comjpusitiVWherein the thermal resistance is increases b5 %.

Thus, the heat engineering characteristics of céraed lime mortars containing the filler providee th
necessary parameters for dressing both the exsanbthe interior of buildings.

While determining the degree of adhesion of motargaining the filler it was found that by usifgimn as a
base for ceramic bricks and concrete blocks, h#zaeiure occurred within the solution, i.e. it bareohesive character.
Despite the high surface roughness of gas sillatks destruction generally has an adhesive natitte the partial
destruction of the samples observed on the routgcsustructure of silicate units. Adhesion strierigtthe surface of test
solutions is 33 — 42 % higher than that of thercbfitrmulations and amounts to 0,3 — 0,59 MPa.

The results of the studies of adhesion of therfitlentaining plastering mortar showed that in tbatrol
samples the degradation, regardless of the matdriak base, occurred on the boundary betweemtr&ar and
the base whereas the contact surface of the soltgimained virtually intact. The samples of limertacs with
the filler were destroyed within the structure bé tsolutions The adhesion strength of the test ogitipns
reached 0,23 — 0,29 MPa which is 21 — 38 % higfem that of the solution with lime.

Research efforts reveal that the optimum filler pdestering cement mortars is that with the maximum
size of particles amounting to 80 microns and thet Bhare of it is 60 — 100% of the estimated ro&bme The
durability strength of solutions with the filler thin 7 days exceeds that of cement-lime mixtureddy 17 %.

Optimum lime consumption reduction for plasteriimgd mixtures is 40 — 50 % with the introduction of
the filler to an amount of 80 % of the replaced snaflime. Water-retaining and peel ability rematrthe level
of the control data, whereas the strength of tifedfimortars exceeds the strength of the lime caition by 60
% within 7 days and by 15 % within 28 days

The presence of the filler in cement plaster foatiohs can increase the viability of the mortarslify—
2 times which makes it possible to reduce the suppthe amount of the mortar to the constructigassthus
decreasing labour intense and transport expensgse@ plasters with the filler have a lower watesaption
and lower strength drop in water-saturated statgy 25 % compared to the cement-lime mortar whimf
tributes to frost resistance increase by 15 % asdres compliance with STB 1307 requirements.

Adhesion plaster cement and lime mortars filled entian 30 — 35 % of the performance of control for-
mulations, which presumably would reduce the pdgyilof peeling plaster layer from the bottom imetopera-
tion of buildings in the event of exposure.
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There is a small number of people that deviate ftoenhealthy norm in society due to stages in human
development, injuntraumas, congenital disease or genetic abnormalitighe design for special groups is cre-
ated for these groups of people.

For many yearghe needs of people with disabilities have beerstzonly ignoredCreation of necessary
conditions for such people just was not considérgzbrtant or essential.

But now, the design of interiors and buildings thee disabled has become of a different charactesidd
for people with special needs has become a stamdangdonent in the construction.

Nowadays people with disabilities can get into atmany office buildings, dwelling houses, shopping
centres or cafes. Such opportunity has appearedghrthe creation of a special barrier-free envirent.

Barrier-free environment or universal design allaallspeople, including older people and people with
disabilities to move in the public space withouy@me’s help. It is an opportunity for people witisabilities to
engage in social, professional and cultural sphares sport life of the country, obtain decent etincaand
qualified job and have a rich and full life [3].

Basic principles of the universal design are etyya#spect towards each other’s peculiaritiesfanctionality.

A barrier-free environment is a space that alloree fand safe movement, function and access fareall,
gardless of age, sex or condition. A space of sesvihat can be accessed by all, without obstaslgs dignity
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