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ANALYSIS OF THE RUSSIAN CEMENT

MARKET. DECEMBER 2021

AHAJINSG PbIHKA LEMEHTA B IEKABPE 2021 TOLA

MAIN INDICATORS OF
CEMENT MARKET

In December 2021, cement production in the
Russian Federation increased by 12.1 % by December 2020
and amounted to 3.7 million tons. Increase in production

in 2021 compared to 2020 was 7.5 % to 60.1 million tons.

In December 2021, shipments of cement to Russia
increased by 11.3 % by December 2020 and amounted to
3.6 million tons. Increase in January-shipments 2021 to
January-shipments 2020 was 8.1 % to 60.2 million tons.

Railway transport of cement in the Russian
Federation in December 2021 increased by 2.2 %
compared to the corresponding month previous year to
1.5 million tons. Rail transport of cement in the Russian
Federation in 2021 increased by 5.7 % compared to
the corresponding period previous year to 26.0 million
tons, while in the total volume of deliveries the share
of transportation of cement by rail transport decreased
from 44.0 % to 42.9 %.

Imports of cement in the Russian Federation in
December 2021 decreased by 20.7 % compared to the
corresponding month of the previous year to 69 thousand
tons. The volume of import of cement in the Russian
Federation in 2021 increased by 23.0 % compared to
previous year and amounted to 1,687 thousand tons.

Exports of cement from the Russian Federation in
December 2021 by December 2020 increased by 62.0 %
to 75 thousand tons. The volume of export of cement
from the Russian Federation for the period 2021 by 2020
increased by 8.8 % to 1,234 thousand tons.

Cement consumption increase in December 2021
by December 2020 is 9.7 % to 3.6 million tons. Increased

consumption in 2021 by 2020 — 8.4 % to 60.7 million tons.

Producer prices (excluding VAT and delivery) in
December 2021 compared to November 2021 increased
by 0.9 % and amounted to 4,313 rubles/ton. Purchase
prices (including VAT and delivery) decreased by 1.9 %
and amounted to 5,202 rubles/ton.

The volume of the Russian cement market in value
terms in December 2021 increased by 18.5 % compared
to the corresponding month previous year to 18.6 billion
rubles. In 2021, this indicator increased by 13.9 % to
the level of the corresponding period previous year and
amounted to 319.5 billion rubles.

OCHOBHbIE MOKA3ATEJ1N
PbIHKA LLEMEHTA

B nexabpe 2021 roza mpousBOfCTBO IieMeHTa B PO
HOBBICUIIOCH K fiekabpro 2020 roga Ha 12,1 % u cocTaBuIo
3,7 myH ToHH. [TponssoacTso B 2021 Tofy YBeNU4NIOCh
Ha 7,5 % x 2020 rogy — 60,1 M/IH TOHH.

B mexabpe 2021 roma orrpysku nemenTa B PO mo-
BBICMJIUCH K Jiekabpio 2020 roga Ha 11,3 % u coctaBunm
3,6 MJIH TOHH. YBenn4yeHne oTrpysok B 2021 rogy x 2020
rogy — 8,1 % mo 60,2 MIH TOHH.

JK/n mepeBosku 1ementa B PO B mexabpe 2021
rofja yBeIM4IMINCh Ha 2,2 % K COOTBETCTBYIOIEMY MeCs-
1y OpefibIAyLIero rofa u focturnu 1,5 maH ToHH. [lepe-
BO3KI IleMeHTa B PO B 2021 roxy yBennunnuch Ha 5,7 %
K IpefbIgylleMy TOfy o 26,0 MIH TOHH, IIpU 3TOM B
ob1eM 06beMe MOCTABOK /IO TIePeBO30K IIeMeHTa XK/[
TPaHCIIOPTOM yMeHbIIMIACh ¢ 44,0 % 1o 42,9 %.

MmnopT nemenrta B PO B nexabpe 2021 roga
ymenpmnicsa Ha 20,7 % K COOTBETCTBYIOLEMY MeECALY
HpefbIAyIero roga go 69 Teic. ToHH. O6beM BBO3a Ije-
MmeHTa B P® B 2021 ropy ysennunnca Ha 23,0 % K mpe-
OBIAYLIEMY TOMY M COCTaBU/I 1687 ThIC. TOHH.

Skcmopr nementa u3 PO B gekabpe 2021 roga K
mexabpio 2020 ropa yBemuumica Ha 62,0 % 1o 75 ThIC.
ToHH. O6beM BbIBO3a LieMeHTa 13 PD 3a 2021 rox x 2020
ropy ysenuunicsa Ha 8,8 % o 1234 ThIC. TOHH.

Poct notpebenns remeHTa B ekabpe 2021 ropa k
mekabpro 2020 roga coctasun 9,7 % (3,6 MiH TOHH). YBe-
nuyeHue noTpebnenus B 2021 roxy x 2020 rogy HmOBBI-
cunoch Ha 8,4 % u mocTurio 60,7 MJIH TOHH.

Lensr mponssopureneit (6es HIC u goctaBkn) B
;ueKa6pe 2021 roga 1o OTHOIIIEHUIO K HOH6PIO 2021 roma
yBenmanuch Ha 0,9 % u cocraBuan 4313 py6./t. Llenst
npuobperenus (¢ HIC u gocTaBKoil) yMeHbIIMINCDH Ha
1,9 % u cocraBumu 5202 pyo6./T.

O6mpem poiHKa 1emeHTa PO B CTOMMOCTHOM BBI-
paxkeHuu B gexabpe 2021 ropa yBemuunics Ha 18,5 %
K COOTBETCTBYIOIIEMY MECALY IIPEJbIAYLIETO Tofa /10
18,6 mipp py6. 3a 2021 rop 9TOT IOKa3aTe/Ib yBeTUYUII-
cs Ha 13,9 % K ypOBHIO IpeJbIyLIEro Tofa i COCTaBIUII
319,5 mnpg pyo.
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KEYS FOR SUCCESS IN AFR DEVELOPMENT

BoxuHos K. H., koMMepueckunit pupektop AnbtepnaiH, benbrug

KJTFOYN YCTTEXA B PA3BUTA
AJIBTEPHATVIBHbIX BNOB

TOTJIMBA U CblPbA

The development of Alternative Fuels and Raw
Material (AFR), which began in Europe almost forty
years ago, is accelerating and has become a condition
for the survival of cement groups around the world. The
sustainable development of the cement business means
reducing the environmental impact, controlling fuel cost
and increasing social responsibility. For that purposes,
AFR are a must.

Opening up new economic
opportunities for the waste
management industry // OTkpbITne
HOBBIX 3KOHOMUYECKMX BOZMOXKHO-
cTelt B cdepe yTunmnsaumm 0Txonos

Providing a local and
sustainable solution for
waste treatment //
Pa3paboTka nokanbHbIX 1
paLVOHanbHbIX PeLIeHN
nepepaboTkM OTXOA0B

AFR Benefits //
Mpenmyiectsa ATC

'I___a._.. .‘_’

Limit the use of
non-renewable resources // EE g
OrpaHuyeHme ncnonb3osa- oy T
HWS HEBO3OGHOBAEMBIX “
pecypcos

Each kiln is different but coprocessing in always
technically possible in a certain extent, and even the
old wet kilns of the plant of Obourg (BE) and Lumbres
(FR) are substituting 75 % of petcoke with AF. The key
if to develop the waste sourcing depending on the local
situation and to implement a true AFR development
process, for mitigating impacts on the pyroprocessing
and achieve sustainable performances. The process can
be limited to the coprocessing of AFR, or include waste
pre-treatment, but in both case requires the expertise

PasBuTye anbTePHATUBHBIX BUIOB TOIUIMBA U Chl-
pbst (ATC), HauaBieecst B EBporie o4ty COpok et Hasaf,
He TOJIbKO YCKOPSAETCS, HO U CTaJI0 YC/IOBMEM BbIXKMBAHNUSA
LIeMEHTHBIX KOMITAHMI II0 BCEMY MUPY. YCTOYMBOE PasBU-
TJe LIeMeHTHOTO OM3Heca 03HaYaeT CHIDKEHMe BO3/efCTBIA
Ha OKPY>KaIOIIYI0 CPeNy, KOHTPOJIb 3aTpaT Ha TOILUIMBO I
TIOBbINIEHNE COLIMAIbHONM OTBETCTBEHHOCTH. [l aTOrO
HeOoOXOJIVMBI a/IbTePHATVBHbIE BUIbI TOIUIMBA Y ChIPbA.

Improving the competitiveness
of the cementindustry //
[oBbILWEHWE KOHKYPEHTOCMO-
COBHOCTU LieMEHTHOM
MPOMBILLNEHHOCTH

oo, |

Limit global CO, emissions //
OrpaHuyermne TnobanbHbIX
Bbibpocos CO,

Limiting currency trading //
OrpaHuyeHe Toprosin
BanoTOM

Kaxx/jast leMeHTHas [1e9b YHIMKA/IbHA, HO COBMECT-
HOe JICIIO/Ib30BaHe PasHbIX BU/IOB TOIUINBA TEXHIYECK
BO3MO>KHO B HEKOTOPBIX CTy4asX, Iake B [le4ax 3aBOJIOB,
paboTaomyX 0 MOKPOI TeXHOIOTHMY, HAIIPUMeEp Ha 3a-
Bopiax B O6ypre (benbrus) u JIémbpe (Opanmys) 75 % He-
(TAHOrO KOKCa 3aMeHsIeTCs a/IbTEPHATIBHBIM TOILIBOM.
KrtoueBbiMu (akTOpaMu CTAHOBATCS pa3paboTKa UCTOU-
HIKOB OTXOZOB, BU/[BI KOTOPBIX 3aBUCSIT OT MECTHOI CH-
tyaruy, BHeppeHne ATC B TEXHOTOTMIO 0OXXIUTa 1 JOCTH-
JKeHIe YCTOIYMBBIX XapaKTepyUCTHK. [Iporjecc MOXKeT ObITh
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X-RAY DIFFRACTION ANALYSIS
OF PLASTICIZED CEMENT STONE
HARDENING UNDER CONDITIONS
OF HEAT-MOISTURE TREATMENT

Po6wuuy J1. M., n-p Tex. Hayk, npodeccop PrAQY BO «PYT» (MUWUT), r. Mocksa, Poccus;
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PEHTTEHO®A30BbIV AHAJTN3
NJTACTNONUNPOBAHHOIO LEMEHTHOTO
KAMHA, TBEPAEKOLLENO B YCJIOBUNAX
TEMJOBJTAXKHOCTHOW OBPABOTKW

Summary

A comparative analysis of the cement stone
structure formation was carried out depending on
the modification of PCE and sulfonated naphthalene
formaldehyde (SNF) under HMT conditions at 60 °C.
For the first 2 hours of HMT, the amount of C;A and
C.AF is greater in the stone with PCE by 12 % and 8.5 %
than in the compositions without additives and 6 % and
2 % higher than in the compositions with SNE. Thus, the
selective adsorption of PCE on these cement minerals
is confirmed. The introduction of SNF in cement paste
leads to an increased content of AFt by 32 % compared
to a stone with PCE, at the same time, the amount of
portlandite in a stone with SNF is lower for the first 2
hours. The content of gypsum in the compositions with
PCE was found to be twice as high as in the samples
with SNF and without additives for 2 hours of HMT. The
number of clinker minerals after HMT according to the
mode (0+6+2) h in the stone with PCE is higher than in
the compositions without additives and with SNF, but
the differences are lower. In general, indirectly the results
indicate the relaxation of temperature stresses in the
cement stone body when PCE is added. Thus, the study
indicates the possibility of regulating the HMT modes
during the hardening of plasticized cement systems.

Key words: cement, heat-moisture treatment,
superplasticizer, polycarboxylate ester, sulfonated
naphthalene formaldehyde, X-ray diffraction analysis

AHHOTauusa

[IpoBeneH cpaBHUTEIbHBIN aHAIU3 CTPYKTYpPO-
06pa3oBaHMsI IEMEHTHOTO KaAMH;I B 3aBUCUMOCTH OT MO-
pudumpoBanus nonukapboxcunaTabix a¢upos (ITKIJ)
U cynbpupoOBaHHBIMU HaTaTMHOBBIMM (HOPMabIery-
namyt (CH®) B ycmoBusAX TEIIOBIAXKHOCTHOI 00paboTKM
(TBO) pu Temmepatype 60 °C. YcTaHOBIIEHO, YTO B IIep-
Bole 2 4 TBO xommaectBo C;A n C,AF B xamue ¢ ITKD Ha
12 u 8,5 % BhILIE, YeM B cocTaBax 0e3 mo6aBOK, 1 Ha 6 I
2 % Bbi1le, yeM B cocraBax ¢ CHO. Takum obpasom, mop-
TBep)X/aeTcs n3buparenpHas agcopbuus ITKD Ha aTux
MmHepanax nemMenTa. Beegerne CH® B rieMeHTHBIe ITa-
CTBI IPUBOAUT K yBenn4eHno Kkonnuecrsa AFt Ha 32 %
B cpaBHeHMM ¢ KaMHeM c 1K, B To ke BpeMsA Konnde-
cTBO nopTaanauTa B kamHe ¢ CH® Huxe B niepBble 2 4.
BeisiBiieno BiBoe 6ornbiiee copepyxkanne CaSO4¢2H,0 B
cocraBax ¢ [IKO B cpaBaenuu c obpasmamn ¢ CHD un 6e3
no6aBok B mepsele 2 4 TBO. KonmndecTBo KIMHKEPHBIX
MuHepaios nocie TBO o pexumy (0+6+2) 4 B KaMHe
¢ IIKD Bpi11e, yeM B coctaBax 6e3 nodasok u ¢ CH®D, Ho
pacxox/ieHus MeHblle. B 11e/loM pe3ynbTaThl KOCBEH-
HO CBUJIETENILCTBYIOT O pejlaKcalluy TeMIlepaTypHbIX
HaIIps>KeHMIT B TeJle TBep/elollero eMeHTHOTO KaMHA
npu gobasnennu [IKS. Takum ob6pas3om, uccneroBaHme
CBUIETENIbCTBYET O BO3MOXXHOCTM PeryIMpOBaHNA pe-
xumoB TBO npu TBepaeHUM MIacTUGUIMPOBAHHBIX
LIeMEHTHBIX CUCTEM.

Knwueevie cnosa: uemenm, mennosnaxic-
HocmHas o6pabomka, cynepnaacmupukamop,
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’ ABOUT THE QUESTION OF THE INFLUENCE
OF THE RATIO OF AGGREGATES ON THE
THERMOMECHANICAL PROPERTIES

OF REFRACTORY CONCRETE

AxTtamoB P. fl., kaHA. TeXH. HayK, FreHepanbHbIN ANPEKTOoP;
AxTtamoB P. P., cT. Hay4HbI COTPYAHMK NabopaTopum )KapOCTONKUX BETOHOB;
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Hay4YHO-MCCNefoBaTeNbCKUN MHCTUTYT CTPOUTENbHBIX MaTepuasnosy, . Yenaburck, Poccua

BJIIMAHNE COOTHOLLEHUA PASMEPA

SATTOJTHUTEJT EVHA TEPMOMEXAHNYECKHNE
CBONCTBA XAPOCTOUNKMX BETOHOB

Summary

The influence of the ratio of fine and
coarse aggregates on the physicomechanical and
thermomechanical properties of refractory concretes based
on Portland cement and fireclay aggregates, obtained from

concrete mixtures with high mobility, has been studied.

It was revealed that with an increase in the proportion
of fine aggregate in the mixture of aggregates and at a
constant water-binding ratio, the strength indicators
and the modulus of elasticity of concrete increase both
at the initial temperature (20 °C) and upon heating, the
residual strength and heat resistance of refractory concrete
increase. At the same time, shrinkage deformations after
heating to 800 °C of all the studied concretes do not
exceed 0.7 %. This indicates the prospects for the use of
fine-grained refractory concrete obtained from a concrete
mix with high mobility.

Key words: refractory concrete, thermomechanical
properties, modulus of elasticity during heating, fireclay
aggregates, residual strength, thermal stability

Introduction

Refractory concretes are special concretes
manufactured in accordance with the requirements of
GOST 20910-2019 and intended for use in concrete and
reinforced concrete structures and products operating
under conditions of exposure to high technological
temperatures (over 200 °C according to SP 27.13330.2017
and SP 52-110-2009).

AHHOTaUuuA

VIsyuyeHO BnMAHNME COOTHOIIEHUA MENIKOIO U
KPYITHOTO 3aIlOJTHUTENA Ha (PU3MKO-MeXaHMYecK1e 1
TepMOMeXaHIYeCKe CBOJICTBA )KapOCTOMKNX 6eTOHOB
Ha IOPTIAHJLIEMEHTEe ¥ IIaMOTHOM 3aIlOJIHUTENE, T10-
JIy4aeMbIX 113 6ETOHHBIX CMecell C BBICOKOJ IO/ BUKHO-
CTbI0. BBIABNIEHO, YTO NpHU yBEIMYEHUN JONU MENTKOTO
3aIIOJTHUTE/A B CMECH 3aIIOTHUTENEN U IPY MTOCTOSH-
HOM BOJOBSKYIIEM OTHOLIEHNY IIPOYHOCTHbBIE IIOKa3a-
TeJIY M MOAY/Ib YIPYTOCTY O€TOHA YBeIMYMBAIOTC KaK
Ipy HavajIbHOI Temueparype (20 °C), Tak 1 Ipu Harpe-
Be, TIOBBIIIAETCSA OCTATOYHAsA IPOYHOCTD ¥ TEPMOCTOI-
KOCTB XXapocToitkoro 6etona. [Ipu sTom medopmannn
ycagku mocne Harpesa fo 800 °C Bcex mccmeyeMbIx
6eToHOB He npeBbmaoT 0,7 %. DTO CBUAETENLCTBYET O
NePCIeKTUBHOCTY IPUMEHEHNU METKO3EPHUCTBIX JKa-
POCTOIKIX 6ETOHOB, IIOTY4aeMbIX U3 OETOHHOI cMecK
C BBICOKO MOIBM>KHOCTBIO.

Knwouesvie cnosa: sapocmotikuii 6emon, mepmo-
Mmexamudeckue c60ticmaa, MO0y ynpy2ocmu npu Hazpe-
66, ULAMOMHbBLE 3AN0NIHUMENU, OCAMOUHAS NPOHUHOCHD,
mepmuMecKkas CmouxKocmo

BeeaneHue

JKapocroiikue 6eTOHBI — 3TO CrennanbHbie 6eTo-
HBI, M3TOTAB/INBAEeMble B COOTBETCTBUM C TPeOOBAHNSIMMI
T'OCT 20910-2019 u mpegHasHaYeHHBIE /1A IPUMEHEHNU A
B OETOHHBIX U XKeTe300eTOHHBIX KOHCTPYKLMAX U U3Je-
JIUAX, pabOTAONIVX B YC/IOBUAX BO3EIICTBIUS BBICOKMX
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COH03 NPOU3BOAUTENEN
CYXUX CTPOUTEABbHBIX
CMECEN

OTDaCI\EBaFI CTaHAapTU3auu4A.

PopMUpOBaHUE 3A0POBOrO KOHKYPEHTHOMO PbiHKa CyXUX CTPOUTeAbHbIX cMeced,

bopbba ¢ hanbcuuuupoBaHHOU U KOHTPaakTHoU NpoAyKUuUel Ha pbiHke,

O6ecnedeHue BbICOKOrO Ka4eCTBa NpoAYKUUU YaeHoB Accouuauuu,

PasBuTue pocculickoro pbiHKa CyxXUx CTPOUTeAbHbIX cMecel,

MpeACTaBAeHUe UHTepecoB ACcoLuauuu B OpraHax rocyAapCTBeHHOM U MyHULUNAABHOM
yNpaBAEHUA U 06LLEeCTBEHHbIX OpraHu3auul, B APYrux accouuauusax u 06 be AUHEHUSIX,

ﬂOﬂy/\FIDUBaLLUFI UCNONABb30BaHUA CyXUX CTPpOUTEAbHbIX cmeced,

PasbscHeHUe NpeuMyWecTs NpuobpeTeHust NPoAYKUUU YAaeHoB Accouuauuu,
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PASPABOTKA COCTABOB JIETKX BETOHOB
HA OCHOBE I"'MINCOBbIX BAXY LLNX
TOPOOBEPMUKYJTNTOBDBIX TPAHYJI

Abstract

The article presents the results of studies of the
physical and mechanical properties of lightweight concrete
based on gypsum binders and peat-vermiculite granules.
The possibility of producing a composite material based
on peat-vermiculite granules and gypsum is considered.

The relationship between strength characteristics
and density has been studied, and it has been established
that at a density of up to 850 kg/m’ an increase in the
strength of the composite is not observed. In the work,
experimental studies have established that with an
increase in the particle size of the aggregate more than 6
mm, it will lead to a decrease in the average strength of
the composite. Based on the data obtained, the drying
temperature of lightweight concrete based on gypsum
binders and peat-vermiculite granules was determined at
65-80 °C, relative humidity of the environment 45-65 %,
exposure time 1 hour.

Key words: lightweight concrete, gypsum, peat-
vermiculite material, peat, peat-based thermal insulation
materials, granular materials, peat-vermiculite mixture,
composite material

Introduction

One of the key tasks of the construction industry
is the effective thermal protection of buildings and
structures, so the development and implementation of
technologies for the production of new eflicient heat-
insulating building materials for building envelopes is an

AHHOTauusa

ITpencraBiieHbl pe3yIbTaThI MCCIOBAHMI QU3N-
KO-MeXaHMYEeCKMX CBOJCTB JIETKUX OeTOHOB Ha OCHOBE
TUTICOBBIX BXKYIIUX U TOPHOBEPMIKYTUTOBBIX I'PaHYIL.
PaccMoTpeHa BO3MO>KHOCTD TPOM3BOACTBA KOMITO3MIIN-
OHHOTO MaTeplaja Ha OCHOBE TOP(POBEPMUKYINTOBBIX
TpaHy/I ¥ THIICA.

VlccnenoBaHa B3aMOCBA3b IPOYHOCTHDBIX XapaK-
TEPUCTUK ¥ ITIOTHOCTH, YCTAHOBJIEHO, YTO IIPY IIJIOTHO-
ctu o 850 Kr/M? yBe/ImdeHne POYHOCTH KOMIIO3IUTA He
HabmojaeTcsA. DKCIepYMEHTaTbHBIMU UCCTeTOBAHAMMN
YCTaHOBJIEHO, YTO NP yBeIMYEHNM PasMepa JacTul] 3a-
nonHuTenst 6oee 6 MM, IIPONCXOAUT CHIKEHUE CPefi-
Heil IPOYHOCTY KoMIIo3uTa. OIpesiesieHa TeMIlepaTypa
CYIIKU JIETKMX 6@TOHOB Ha OCHOBE IMIICOBBIX BAKYIIIX
U TOp$OBEPMUKYIUTOBBIX TPAHYJI, COCTABIAIOMAs 65—
80 °C, mp1 OTHOCUTE/IbHOI BIAXKHOCTHU Cpefibl 45-65 %
U BPEMEHM BBIJIEPXKKH 1 .

Knwouesvie cnosa: neziue 6emonbol, 2unc, mopgo-
BEPMUKYIUMOBDLIL MAMEPUATL, TOPP, MeNTIOUIONIAUUOH-
Hble MAMepUanvl Ha ocHose mopda, epaHynuposanHvie
mamepuanvl, MopHosepPMUKYIUMOBAST CMECh, KOMNO3U-
YUOHHDLIL Mamepuan

BeeneHue

OpHolt U3 KI0YEeBbIX 3aflad B CTPOUTETbHOM
KOMILIeKCe siBisieTcsl 9 peKTuBHAsL TeIIo3alnTa 37ia-
HUJL ¥ COOPY>KeHUII, I09TOMY paspaboTKa 1 BHefpe-
HIle TeXHOJIOTUII MIPOU3BOACTBA HOBBIX 3P eKTUBHBIX
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BJIIMAHNE NMOJIMMEPHOT O
CBA3YIOWEIO HA CJ1Y BblAEPTIBAHNA
OUBPbI B TOPKPET-BETOHE

ABSTRACT

Macro fibers have been used in sprayed concrete
for many years now, particularly to prevent cracks from
developing in the concrete due to deformation energy.
These fibers can be made of steel or plastics and are
provided for the Application. The type of fiber to be used
is selected based on the building project’s requirements.
Usually, the fibers are added to the sprayed concrete in the
standard application’s mixture, regardless of whether the
concrete is wet or dry (fiber-reinforced concrete or FRC).
FRC’s functional principle is to mechanically anchor the
steel or polymer fibers in the dense matrix of the binder
or concrete. Steel fibers are available in various forms,
depending on the manner in which they are bent. The
shaping process aims to impede or prevent them from
sliding out of the concrete. This test method was used to
study the interaction of the polymer binder with the fiber
(the interface of the distinct materials, concrete and fiber)
and to determine whether polymer-containing concrete
demonstrates better adhesion to the fiber, thus increasing
the pull-out force. The study showed that there was very
strong interaction between the polymer fibers and the
VAE polymer used. It was possible to increase the relative
pull-out force from 1 for the reference concrete to 1.48
(+50 %) for the polymer concrete.

Key words: macro fiber, polymer binder, concrete,
composite

INTRODUCTION

Macro fibers have been used in sprayed concrete
for many years now, particularly to prevent cracks from
developing in the concrete due to deformation energy.
The use of fibers in construction materials is current
practice, particularly when it comes to short-cut fibers.
Short-cut polymer fibers are normally used to protect the
concrete shell in the event of a fire. Polymer binders are
used to improve adhesion to the substrate and to lower

AHHOTALUWA

®ubpa NCHOIB3yeTCsI B TOPKpeT-6eTOHE yyKe MHO-
TO JIeT, B YaCTHOCTM /IS IpefOTBpalleH s 00pasoBaHmsA
TpeuuH u3-3a sHepruu gedopmanun. Oubpa MoxeT
OBITH CTa/IBHOI MM TONMMepHOIL. Ee Tum Boibupaercs
B 3aBJICHMOCTH OT TPeOGOBAHMIT CTPOUTENBHOTO IIPOEKTA.
O6519HO (K6PY fOOABIAIOT B TOPKPET-O€TOH B CTAHAAPT-
HOIT CMeCH, He3aBUCHMO OT CII0CO6a TOPKPeTUPOBAHNUSA
— MOKpOTO0 miu cyxoro. B apmmposBantom ¢pubpoberore
(FRC) cranpHas wim nonuMepHas Gpubpa MexaHU4ecKn
3aKpeIljIeHa B IJIOTHOIT MaTpule 6eToHa. CranbHas Gpu-
Opa BbINYCKAeTCs IPOU3BOAUTENAMM Pa3IUIHOI GOPMBI,
3aBUCALIEN OT criocoba ee crubanus. Popma BOmTOKHA
IO/DKHA IPesITCTBOBATh BBIIePIMBaHIIO 13 6eToHa. Vc-
IBITaHMA TPOBOVIINCH [ M3yYeHN s B3aVMOJeIICTBUA
HOJIMMEPHOTO CBA3YIOIIEro BemjecTsa ¢ Gpubpoit (rpaHu-
I1a pasfiena OT/eIbHBIX MaTepPUaIoB, 6eTOHA I BOJIOKHA)
U OIIpeJieTIeH sl aATEe3MN MO/IMMEPCOieprKalero 6eToHa
K ¢ubpe, obecneyyBaroliell yBenyeHHbIe YCUINS BbI-
mepruBaHus. VIccmegoBaHue 1IOKas3aso, YTO MEX/Y IIO-
JIMMEPHBIMIU BOJIOKHAMH U UCIIO/NIb3yeMbIM IIOTNMEPOM
VAE cymiecTByeT O4eHb CH/IbHOE B3anMopeiicTeue. OT-
HOCHTETbHOE YCUJIVe BBIIepIMBaHUA YA/IOCh YBETUYUTD
1o 50 % m/Is ImoMMMepcofepyKaliero 6eToHa o CpaBHe-
HUIO C 9TaJIOHHBIM OETOHOM.

Kntouesvie cnosa: ¢pubpa, nonumeproe ces3yio-
uiee 8euLecmeo, OemoH, KOMNo3um

BBEAEHUE

®ubpa ucrnonbsyercss B TOpKpeT-6eTOHE yxe
MHOTO JIeT, B YaCTHOCTU MJIS1 IpefoTBpalleHus 06-
pasoBaHMA TpelMH U3-3a sHeprun gedopmanuu. B
COBpPEMEHHOI MpaKTUKe B CTPOUTENbHBIX MaTepua-
JIaX 4allje MCIOAb3YIOT KOPOTKYI0 MONMNMEPHYIO (-
Opy, HallpyMep J/d 3alUThl 0 TOHHON 000I0YKY B
cnydae noxxapa. ITonmuMepHble cBA3yIoLue BellleCTBa
YAY4IIAIOT afresnio K OCHOBAHMIO U CHVMOKAIOT MOAY/Ib
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[MOBbILLUEHWNE BO,EI,OCTOMKOCTVI V1
TPEWMHOCTONKOCTN N3BECTKOBO-
NMNCOBbIX OTAEJTOYHbBIX COCTABOB

Summary

The effect of the additive on the structure
formation of lime-gypsum composites is considered.
The information about the technology of synthesis of
an active silicate additive and its high chemical activity
with a mixed type binder is given. It is shown that the
introduction of an additive into the formulation of lime-
gypsum composition leads to an increase in compressive
strength, water resistance and crack resistance compared
with the control composition, depending on the synthesis
and amount of the additive.

Key words: lime-gypsum composites, activity,
additive, water resistance, strength

There are dry building mixes for various purposes
and with different prices on the building materials market.
The formulation of such mixtures contains numerous
additives (water-retaining, redispersing polymers,
accelerators, etc.), which are delivered from abroad, which
makes the production of dry building mixtures dependent
on supplies [1-4].

In this regard, it is important to develop effective
and competitive additives, the introduction of which into
the formulation of a dry building mixture will help increase
the durability of coatings based on them. Lack of studies
and insufficient elaboration of the issues of production of
such additives is the basis for the work [5-10].

The use of additives in the formulation of dry
building mixtures based on silicate compounds is of
great interest. An analysis of scientific, technical and
patent literature has shown that synthetic silicates can
be obtained by precipitation of sodium silicates from
aqueous solutions by ion exchange with cations forming
insoluble silicates [11-14].

The preparation of artificial silicates was carried
out by synthesis from soluble glass in the presence of

AHHOTauua

PaccmoTpeHo BiusHMe JOO6ABKU Ha CTPYKTYpO-
06pasoBaHIe U3BECTKOBO-TUIICOBBIX KOMIIO3UTOB. [Ipu-
BeJleHbl CBEJIeHMA O TEXHOJIOTMM CHHTe3a aKTMBHOI
CUJIMKATHOM JOOAaBKM U €€ BBICOKOV XMMMYECKON aK-
TUBHOCTY K BAKYIIUMM cMellaHHoOro Tuma. IToxasaHo,
4TO BBeJieHNUe JJOOABKY B PeleNTypy M3BECTKOBO-TUII-
COBOTO COCTaBa MPUBOJAUT K HOBbIIIEHNIO IPOYHOCTH
IPU CKATNUM, BOJOCTOMKOCTY M TPEIMHOCTONKOCTH IO
CPaBHEHMIO C KOHTPOJIbHBIM COCTaBOM B 3aBUCUMOCTU
OT CHHTe3a U KONMMYecTBa J0OaBKIL.

Kntoueswvie cnosa: u3secmko8o-2uncosobie KOMno-
3umul, AKmMusHoOCmMb, 6066161(61, BOaOCﬂ’IOﬁKOCWlb, npou-
HOCMb

Ha pbIHKe CTPONTEIbHBIX MATEPUATIOB IIPENCTAB-
JIEHBI CyX1i€ CTPOMUTE/IbHbIE CMECY PA3HOTO HAa3HAYEHVIsI
U pasHOI LIEHOBOII XapaKTepucTuKm. Perjentypa taknx
CMecelt Cofiep)KUT MHOTO4YMCTIeHHbIe 100aBKu (BOLOYEp-
JKMBAIOIINe, PeANCIePTrUpPYOle IOIUMEPHI, YCKOPH-
Te/N U fip.), KOTOPBIE JOCTABIAIOTCS 13-3a PyOeska, 4To
Jie/laeT IPOMU3BOJCTBO CYXUX CTPONUTETBHBIX CMeceil 3a-
BUCHUMBIM OT IIOCTaBOK [1-4].

B cBA3K ¢ 9TUM aKTyaIbHOJ CTAHOBUTCA paspa-
60TKa 3 PeKTUBHBIX I KOHKYPEHTOCIIOCOOHBIX H06aBOK,
BBeJleHe KOTOPBIX B PELENTYPY CYXO0il CTPOUTENBHOI
cMecu OyfieT CIoCcoOCTBOBATH MOBBIMIEHNIO CTOMKOCTHI
IMOKPBITUI Ha UX oCHOBe Hemocraro4yHasi ocBelljeH-
HOCTb ¥ MPOPAOOTaHHOCTH BOIPOCOB MPOU3BOJCTBA
TaKMX JOO6ABOK MMOCTYXXM/IM OCHOBAaHMEM JJIsl BBIIION-
HeHus paboTsl [5-10].

[TpuMeHeHMe BOOABOK B peLieNIType CYyXUX CTPO-
UTEIbHBIX CMECEeN Ha OCHOBE CUIMKATHBIX COEMHEH I
IpefcTaBisAeT GOMBIION MHTepeC. AHANMN3 HAyYHO-TeX-
HUYECKOII ¥ MIATEHTHO IMTePaTyphl MOKa3aJl, YTO CUH-
TETUYECKME CUIMKATDBI MOXKHO IOYYUTb OCaAXKJEHU-
€M U3 BOJHBIX PACTBOPOB CU/IMKATOB HATPUA MOHHBIM
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