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Abstract. Currently, high demands are placed on the quality of building materials, regardless of the purpose of the build-
ings being built or the structure. Concrete currently occupies a high position in the construction industry. In developing coun-
tries, the issue of urban transport infrastructure is relevant, including the construction of highways and the laying of a large
number of metro lines and urban railways, and the laying of engineering systems that require the construction of a significant
number of tunnels and other underground facilities using fine-grained concrete.  All these structures require high-strength
fine-grained concrete, currently increasing the strength and durability of concrete is successfully solved by modifying it. With
the help of the influence on the structure formation of cement systems, the blog of additives makes it possible to obtain high-
strength concretes with high corrosion resistance. As a rule, fine-grained mixtures have increased viscosity and reduced mo-
bility compared to conventional concretes. The amount of air in compacted jet fine-grained mixtures is much larger than in
conventional ones, and its removal is difficult due to the large viscosity structure of fine-grained mixtures and the dispersion of
air in them.
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1. Introduction each other due to the forces of electrostatic repulsion. Thus,
the desired workability is obtained with less mixing water.
Proportionally, with a decrease in the mixing water in the
concrete mixture, the mechanical strength of concrete in-
creases. The additive can be used with silica, fly ash and
ground granulated blast furnace slag, where a high content of
binders and fillers is necessary, for example, in the produc-
tion of self-compacting concrete.

The introduction of a naphthalene sulfonate-based super-
plasticizer into concrete makes it possible to additionally fill
the fluid mixture with sand and significantly reduce the spe-
cific consumption of water and cement.

Mechanisms of action of plasticizing additives: The
mechanisms of action of superplasticizers in fine-grained
concrete are similar to the mechanisms of their action in
conventional concrete and are divided into 3 main categories:

« reduction of surface tension;

* plasticization with adsorption on soluble cement parti-
cles, accompanied by an anti-aggregation effect;

* by the action of air involvement.

The superplasticizer complies with the TS EN 934-2
standard and is highly water-reducing. Currently, no scien-
tific study has studied the effect of Master Phebuild 1000K
on the strength of fine-grained concrete. This issue has been
resolved in this article, the results of the study are presented
in the following sections.

As you know, sand has a higher voidness than a mixture
of sand and crushed stone. If the cement content in mixtures
is thinner than 1/3, the cement dough may not be enough to
coat the sand grains and fill all the voids. In this case, there is
an additional volume of pores, which is due to the shortage
of cement dough. The same reasons will affect the strength
of fine-grained concrete. And also when using mineral addi-
tives, in view of their high complexity of obtaining suffi-
ciently durable fine-grained concrete is explained by the
above-mentioned obligations.

The article analyzes the effect of plasticizing additives
and different sand fractions on the compressive strength of
fine-grained concrete. It was revealed that the Master Phe-
build 1000 K superplasticizer and aggregates having frac-
tions of 0.63 mm; 1.25 mm; 2.5 mm affect the increase in the
strength of fine-grained concrete. It was found that with the
combined use of aggregates and 0.5% of the cement mass of
the Master Phebuild 1000K superplasticizer, it can increase
the strength at the age of 7 calendar days by 35%, at the age
of 28 calendar days by 30%.

In view of the above, it seems very relevant and permpec-
tive to continue research in this direction in order to increase
the operational life of concrete stone. The elimination of this
shortcoming of fine-grained concrete, improving their physi-
cal and mechanical characteristics, is possible with the help
of the developed chemical additive Master Phebuild 1000 K.

The Master Phebuild 1000 K additive interacts only with
the binder. When the additive is added to the mixture, it is Portland cement without mineral impurities CEM 1 42.5 R,
absorbed by the binder particles. The binder particles repel  conforming to EN 197-1, with a water consumption of 26.6%.

2. Materials and methods
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The mineral composition, physical and mechanical properties
of cement are presented in Tables 1, 2, respectively.

Table 1. Mineral and chemical composition of cement

Component [%]
Tricalcium silicate (CsS) 57.9
Dicalcium silicate (C,S) 15.6
Tricalcium aluminate (C;A) 75
Tetracalciumaluminoferrite (C,AF) 11.9

Table 2. Chemical composition of the cement

Component [%]

Al,03 5.23
Fe,03 3.44
SiO, 20.63
CaO 63.56
MgO 313
SO; 0.78
K20 1.15
Na,O 0.10
Cl- 0.007
CaOfee 1.4

Filler and water.

Natural river sand fraction 0.63; 1.25; 2.5, respectively,
was selected as fine aggregates.

Drinking water was used as water for mixing concrete
mixtures in accordance with the requirements of the EN 1008
standard.

Table 3. Technical specifications

Composition of the material Based on naphthalene sulfate

Colour Brown

Density 1.17-1.22 kg/l.
pH 6-8

Chloride content % (EN 480-10) <0.1

Alkali content % (EN 480-12) <10

Superplasticizer Master Phebuild 1000K.

Master Rebuild 1000K is used as a superplasticizer
additive to improve the strength and workability of cement
mortar. The technical specifications are given in Table 3.

3. Results and discussion

The composition of fresh cement mixtures are presented in
Tables 4.5 and 6. In Tables 4, 5 and 6 of the compositions that
specify the first composition consists of a sand fraction of 0.63
mm, the second composition of a sand fraction of 1.25 mm
and the last with a fraction of 2.5 mm. these fractions were
specially extracted using a sieve. The first three samples were
mixed without a superplasticizer for comparison with the rest;
the remaining three samples were mixed with an additive of
0.5% and the last 1% by weight of cement. When the W/C
ratio changed, the amount of cement and water remained the
same.. Control samples were prepared without additives.

The dosage of the additive was different for samples P1-P2
(0.5% and 1%).

Table 4. Composition of a mixture of fine-grained concrete
with sand fraction 0.63 mm

Nel = Cement, kg | Sand, kg = Master Rheobuild 1000 K, % = W/C
Co 0.55 1.500 0 0.4
P1 0.55 1.500 0.5 0.37
P2 0.55 1.500 1 0.35
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Table 5. Composition of a mixture of fine-grained concrete
with sand fraction of 1.25 mm

Ne Cement, Sand, Master Rheobuild 1000 K, Wi
2 kg kg % C
Co 0.55 1.500 0 0.4
P1 0.55 1.500 0.5 0.37
P2 0.55 1.500 1 0.35

Table 6. Composition of a mixture of fine-grained concrete
with sand of 2.5 mm fraction

0 Cement, Sand, Master Rheobuild 1000 K, W/
kg kg % C
CO0 0.55 1.500 0 0.4
P1 0.55 1.500 0.5 0.37
P2 0.55 1.500 1 0.35

The cement mortar components were mixed according to
the EN 196-1 procedure.

The weight proportions were one part cement, three parts
sand 0/2 and a water/cement ratio of 0.4; 0.37; 0.35.

The plasticizing additive was mixed with water for mixing
at high speed for 60 seconds to obtain a homogeneous
dispersion. The mixing procedure was in accordance with the
EN 196-1 standard.

After mixing the components from mobile concrete
mixtures by vibration compaction, for 10 seconds, prisms with
a size of 40x40x160 mm and sample cubes with dimensions of
100x100x100 mm were formed.

The test samples were prisms measuring 40x40x160 mm
and cubes measuring 100x100x100 mm.

Cubes were molded to determine durability, prisms - to
determine density, compressive strength..

The mold with the samples is covered with a plate material
and placed in a laboratory. After (24+1) hours from the date of
manufacture, the molds with samples are removed from the
molds. The density and linear dimensions of cement prisms
and cubes have been tested in accordance with EN 1015-1.

The labeled samples were horizontally immersed in water
at a temperature of 20.0 £1.0°C in containers.

After 7 days and 28 days, the mortars were tested for
compressive strength in accordance with EN 196-1. These
samples were periodically contrasted on a test press of the IP —
1A-500 brand and on a test press Model-With Controls.

Cement mortars prepared with additives in various ratios
were tested to determine the strength.

The addition of a certain number of additives led to a de-
crease in the amount of water consumed and to an increase in
compressive strength. Figure 1, obtained because of experi-
mental work, show the effect of Master Rheobuild 1000K in
the composition of a sand fraction of 0.63 mm.
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Figure 1. The effect of the sand fraction content of 0.63 mm
and the Master Rheobuild 1000 K additive on the strength of of
fine-grained concrete
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The study found an increase in the strength of fine-
grained concrete with the introduction of an additive of 0.5%
for 7 days from 19.754 MPa to 30.249 MPa, and for 28 days
from 26.6 MPa to 34.355 MPa. When adding an additive of
1%, the strength is changed in the following order for 7 days
of hardening from 19.754 MPa to 33.535 MPa, for 28 days
from 26.6 MPa to 35.762 MPa. In general, as the results
show, for 28 days of hardening with an addition of 0.5%, the
strength of fine-grained concrete increased by 22.65% with
an additional 1% increased by 25.6%.

Figure 2, obtained as a result of experimental work, show
the effect of Master Rheobuild 1000K in the composition of
the sand fraction of 1.25 mm.

The study found an increase in the strength of fine-
grained concrete with the introduction of an additive of 0.5%
by 7 d from 22.624 MPa to 24.600 MPa, and by 28 d from
24.08 MPa to 33.39 MPa. But with the addition of an
additive of 1%, the strength changes for the worse in the
following order by 7 d of hardening from 22.624 MPa to
15.430 MPa, by 28 d from 24.08 MPa to 12.5 MPa. In
general, as the results show, on 28 d of hardening with an
addition of 0.5%, the yield of fine-grained concrete increased
by 27.8% with an additional 1% decreased sharply by 48%.
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Figure 2. The effect of the sand fraction content of 1.25 mm
and the Master Rheobuild 1000 K additive on the strength of fine-
grained concrete

Figure 3, obtained as a result of experimental work, show
the effect of Master Rheobuild 1000K in the composition of
the sand fraction of 2.5 mm.
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Figure 3. The effect of the sand fraction content of 2.5 mm
and the MasterRheobuild 1000 K additive on the strength of fine-
grained concrete

The study found an increase in the strength of fine-
grained concrete with the introduction of an additive of 0.5%
for 7 days from 9.959 MPa to 25.591 MPa, and for 28 days
from 19.059 MPa to 26.55 MPa. But with the addition of an
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additive of 1%, the strength changes in the following order
for 7 days of hardening from 9.959 MPa to 14.92 MPa, for
28 days from 19.059 MPa to 35.289. In general, as the results
show, for 28 days of hardening with an addition of 0.5%, the
yield of fine-grained concrete increased by 28.2% with an
additional 1% increased sharply by 45.9%.

4. Conclusions

In this study, the technological properties of a hardened
cement mortar containing a superplasticizer were studied.
Based on the results of the experiment , the following
conclusions can be drawn:

- The durability of cement-based materials depends on the
W/C ratio. The weight-to-weight ratio can be reduced by using
plasticizers and increasing the amount of air in the mixture. As
a result, the durability of the cement mortar can be increased.

- As a result, the durability of fine-grained concrete
increases the plasticizing effect. This effect leads to a decrease
in open porosity and an increase in closed porosity and a
significant increase in the durability of concrete.

- A stable increase in strength was established with the
introduction of the Master Rheobuild 1000 superplasticizer,
the maximum result shows an increase in compressive strength
by 45.9% with an amount of 1% additive. On the other hand,
the same amount of the additive showed a non-positive result
in the composition of N2. As a result, you should choose the
optimal amount to increase the strength of fine-grained
concrete, plasticizing additives 0.5%. Accordingly, the same
composition in all three experiments shows a positive result.
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XMMUSJIBIK KOCIIAJAPAbIH YCAK TYHIPIIIKTI 06 TOHHBIH OepiKTirine
dcepi
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Anparna. Kasipri yakpITTa CalbIHBIN KAaTKAaH FUMaparTap MEH KOHCTPYKUMsJIAp/AbIH MakcaThblHa KapaMacTaH KYpBUIBIC
MaTrepualIapbIHbIH CallachlHa KOFaphl TaanTap Kowbeutyaa. Kasipri yakpiTra 0€TOH KYpPhIIBIC HHAYCTPUSACHIHIIA XKOFaphl OPbIH
anazpl. JlaMmymiel enmeple KajlajiblK Kok HH(PaKYPBUIBIMBIHBIH MPOOJeMAachl ©3€KTi OOJBINT TaObUIAIbI, OHBIH IIIiHIC
ABTOMOOWJIb JKOJIaPBIHBIH KYPBUIBICHI JKOHE METPONOJIMTEH MEH KaJaJlblK TEeMIp)KOJAapIblH KOITereH >KelIepiH caiy,
COH/Iaii-aK ycak TYHIpIIiKTI OETOH/BI KOJIaHa OTBIPHIIN, TOHHEINBIEP MEH 0acKa Ja )KepacThl KYPhUIBICTAPbIH CalTy/Abl KaXKET
eTeTIH MWHKEHEePIIIK XKy#Henepi cany. bapibIk ockl KypbUIbICTap JKOFapbl OEPIKTIri 6ap ycak TYHipHIiKTi OETOHIBI KaKeT eTei,
Ka3ipri yakpITTa OCTOHHBIH OCpIiKTIri MeH OepiKTIriH apTTHIPY OHBI ©3TepTy apKbUIBI COTTI memriieni. LleMeHT xyienepinig
KYpPBUTBIMBIHA, KOCTIaJap OJIOTBIHA dcep €Ty apKbUIBl KOPPO3WsFa TO3IMIUTIrT KOFaphl OCpIKTIri >KOFapel OCTOHIAp anmyFa
Gostazipl. OJeTTe, Yeak TYHIPIIIKTI KOcHaaap TYTKBIPIIBIFEI dKOFapbUIaibl XKoHE KO3FAJFBIIITHIFbl TOMEHICH .

Hezizzi co30ep: kym, ppaxyus, ycax myiipuixmi 6emoH, cynepniacmuguxamop, 6epikmik, azpezam.
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AHHoOTanus. B Hacrosiee BpeMsi K Ka4eCTBY CTPOUTEIBHBIX MaTEPHAIIOB PEABABISIIOTCS BHICOKHE TpeOOBaHHS, HE3aBHU-
CHUMO OT Ha3HAYCHUS BO3BOIMMEIX 3JJaHHH W KOHCTPYKIUH. B HacTosmiee BpemMs OCTOH 3aHUMAaeT BHICOKOE MECTO B CTPOH-
TEJNIEHOW WHAYCTPUH. B pa3sBUBarOIUXCs CTpaHaX akTyalbHa Mpo0jeMa TOpOJACKOI TpaHCIOPTHON HHGPACTPYKTYPHI, BKIFO-
YaroImas CTPOUTEIBCTBO aBTOMOOWIBHBIX JTOPOT M MPOKIAAKY OOJBIIOTO KOJWYECTBA JIMHHHA METPOIOIMTEHA U TOPOICKHX
JKENE3HBIX JOPOT, a TAKXKE MPOKIAKY WHXCHEPHBIX CUCTEM, TPEOYIOIIMX CTPOUTENBCTBA 3HAYUTEIHHOTO KOJIMYECTBA TOHHE-
JIeH U IPYTUX MOA3EMHBIX COOPY)KEHUH C MCITOb30BAHUEM MEIIKO3EPHUCTOTO OeToHa. Bce 3TH coopykeHUs TpeOYIOT BBICO-
KOMIPOYHOT'O MEJIKO3EPHUCTOTO OETOHA, B HACTOSIIEE BPEMs MOBBIIICHUE MPOYHOCTH U JIOJTOBEYHOCTH OETOHA YCIIEUTHO pe-
maercs myTeMm ero MoaudumupoBanusi. C MOMOIIBIO BIUSHUS HA CTPYKTYPOOOpa3oBaHUE IIEMEHTHBIX CHCTEM, 0Jiora 100aBOK
yAaeTcs MOJy4aTh BHICOKOTIPOUYHBIE OETOHBI C BBICOKON KOPPO3UOHHOM CTOMKOCTHIO. Kak mpaBmiio, MEIKO3epHUCTHIE CMECH
00712/1at0T MOBBIMIEHHONW BSI3KOCTHIO M TMOHWKEHHOW TOJIBIYKHOCTHIO 1O CPaBHEHHIO ¢ OOBIYHBIMH OeToHamu. KommuecTBo
BO3/lyXa B YIUNIOTHEHHBIX CTPYHHBIX MEIKO3EPHUCTBIX CMECSIX 3HAUUTEIHLHO OOJIbIIE, YeM B OOBIUHBIX, a €T0 yJAJICHHUE 3aTpy/I-
HEHO M3-32 0OJBIION BA3KOCTH MEITKO3EPHHUCTHIX CMECEH U JUCTIEPCHOCTH BO3yXa B HHX.

Knrouesvie cnosa: necox, ppaxyus, Meako3epHUCmblll 6emoH, Cynepniacmupuramop, npoyHoCmy, 3an0JIHUMENb.
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