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l'asobetoH, cyandonar B aamHOW pabore mccaedyloTcsl OCOOEHHOCTM ITOAYYEHMs HeaBTo-
HaTpIs1, HeaBTOKAaBHOE KAaBHOTO ra3o0eTOHa ¢ JoOaBaeHUeM CyAb(POHAT HaTpUs, WCIOAB-
TBepAeHNe, aAI0MIHIeBas 3yeMOro Aas crabmamsanuy Tra3ooOpa3oBaHUsA B COCTaBe CMeCH.
Iy Apa, sraevcras PaccMoTpeHBI XMMMYeCKre MeXaHM3MBI Ta3000pa3oBaHNsA, a TaKKe
CTPYKTypa. BAVSIHIE I[IOBEPXHOCTHO-aKTMBHON A00aBKuM Ha (GOpMUpOBaHIEe

CTPYKTYpBl Marepmuada. OlpejeseHBl OINTUMaAbHBIE JO3UPOBKU B
3aBUCHMOCTI OT HPOEKTUPYEeMOIl IIAOTHOCTU U3AEAUI. DKCIepu-
MEHTAaABHO II0KA3aHO, YTO MCIIOAb30BaHUe CyAb(OHAT HaATpuUs
CIIOCOOCTBYeT IIOBBIIIEHMIO IIPOYHOCTM ¥ CHIVDKEHUIO IIAOTHOCTU
razo0eTOHa ITpM OTKa3e OT aBTOKAaBHOM 06pabOTKH.

Tyninai cesaep: TYUIHAEME

l'aszaaaran GeToH, HaTpuit bya >xyMbicta Kocmagarel KeOiK Ty3yAl TypakKTaHABIPY YIIiH
CyA])(l)OHaTbI, KOAAaHBLAaTbIH HanI/Iﬂ CyAI)(l)OHaTbIH KOCy apm;mm aBTOK/AaBTaAaMaraH
aBTOK/aBTaAMa¥raH KaTalo, razzaaraH OeTOHABI aay epeKLueAiKTepi KapacTeIpbldabl. Tas TYSi/lyAiH
AAIOMVHUI YHTAFHI, XUMUSABIK MexaHI/ISMAepi, COHBIMEH KaTap OeTTik-0OeaceHal KOCITaHbIH
KEYEeKTi KYPBLABIM. Marepuaa KYpPBLABIMBIHBIH KAaAbIITacyblHa 9cepi KapacThIpblAaAbl.
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Aerated concrete, This study investigates the features of producing non-autoclaved
sodium sulfonate, aerated concrete with the addition of sodium sulfonate, used to stabilize
non-autoclave hardening, foam formation in the mixture. The chemical mechanisms of gas
aluminum powder, generation and the effect of the surfactant additive on the formation of
cellular structure. the material’s structure are examined. Optimal dosages are determined

depending on the designed density of the products. Experimental results
show that the use of sodium sulfonate contributes to increased strength
and reduced density of aerated concrete while eliminating the need for
autoclave treatment.

BBEAEHNE

Sluencreie GETOHBI CYMTAIOTCA OAHMMM 13 Hamboaee BOCTpeOOBAHHBIX MaTepuUaloB B
COBpeMeHHOM CTpOUTeAbCTBe Oaarogaps MX MadoMy YAeABHOMY BecCy, BBICOKUM. TeILA0M30-
AAITVIOHHBIM CBOVICTBaM U yAoBAeTsopurteapHoil mpounoctu (Lukpanov R m ap., 2024). Cpean
PasHOBUAHOCTEN JaHHBIX MaTepyaloB OCODOe 3HadeHMe IMeeT HeaBTOKAaBHBIN Ta3o0eToH,
TeXHOAOTI IPOM3BOACTBa KOTOPOTO He TpeOyeT CAOXKHOIO ¥ AOPOTOCTOSIIEr0 aBTOKAaBHOTO
obopygosanus (Lukpanov R u ap., 2024).

OaHOM U3 KAIOUEBBIX TEXHOAOTMYECKNX ITpoOJeM IpyU IIPOM3BOACTBE TaKOIO MaTepuada
OCTaéTCsl cTaOMAM3alVsl Ta30BOM CTPYKTYPHI B IIpoliecce TBepAeHya. D(PQPeKTUBHEIM pellleHNeM B
AAHHOM HaIlpaBA€HUN SIBAAETCS UCII0Ab30BaHMe CyAb(OHAT HaTpysl — aHnoHHoro ITAB, crioco6-
CcTByIOIIero popMMPOBaHMIO paBHOMEPHOI ST9eNCTo cTpyKTypsl (Rahman, Islam & Hoque, 2015).

Ha mpakTnke B peljenTyphl HeaBTOKAaBHOIO ra3o0eTOHa HepeAKO BBOASAT MOAMQUIIN-
pymomne 400aBKI. B 1x uricae 0cOOEHHO ITepCIeKTUBHBIM sABAsIeTCs cyAbdoHaT HaTpus (Na-SOs-
COeAVHEHN 1), BRIIIOAHAIOMINIT OAHOBPeMEHHO (PYHKITIV IIOBEPXHOCTHO-aKTMBHOTO KOMIIOHEHTa,
naacTuguKaTopa U peryaaropa CTpyKTYpHl TOp.

MATEPUAABI 1 METOADBI NCCAEAOBAHMSI

Marepuaabl 1 cOCTaBbl

B xauecTtBe OCHOBHOTO razoo0Opa3yIOIIero KOMIIOHEHTa B MCCAeJOBaHMAX IpUMeHsAach
TOHKOAMCIepCHas aaloMuHueBas nyapa mapkm ITAK-3, xapaxkrepusyiomnjascs BbICOKONM peak-
LIMOHHO CTTOCOOHOCTHIO B IIEA0YHOI cpeje IIeMeHTHOTO TecTa 1 oDecIiedMBaloIias cTadMAbHOe
BblAe/eHIe ra3000pasHOIO BOA0poAa MpU B3aUMOAEVICTBUM C TMAPOKCUAOM KaAbILIyA.

B xagecTse BspKyIIIero 6611 MCII0AB30BaH MopTaaHAemenT Mapku M500. B kagectse Meaxoro
3ar10AHNTeAs ObLA TPVMMEHEH KBaplIeBhIN IIeCOK C pazMepoM dJacTull He Ooaee 2,5 MM (Ilecok aas
crpouteabHbix pabot. Texumueckme ycaosms. 2014). B kadecrse Xxmmumdeckoit 400aBKu ObLa
MCII0Ab30BaH HATPUEBBIIT CyAb(OHAT, KOTOPbIN BBoguAcs B koandectse 0,05; 0,10; 0,15; 0,20 1 0,25 %
OT Macchl IleMeHTa. BogonemenTHoe otHomeHne (B/LI) 6p140 IPMHATO ITOCTOSHHBIM AASL BCEX
coctaBoB M coctaBasiaao 045. Aasg KaXA0M A03bI A00aBKM OBLIO M3TOTOBAEHO He MeHee TPEX
MapaAAeAbHBIX 00OPa31iOB A5 VICIIBITAHIS IIPOYHOCTH M TPEX — AASI MICIIBITaHI Ha MCTUPAeMOCTb.

DKcrlepMMeHTaAbHbIe WCIIBITAHUA IIPOBOAUANCE C I1eAbI0 OIleHKM 5(PeKTUBHOCTU
NnpuMeHeHNs cyAbQoHaTa HaTpMsl B COCTaBe HeaBTOKAaBHOTO razo0eToHa M OIpejeAeHMs ero
BAUAHMUSA Ha ITPOYHOCTHBIE M 9DKCIAyaTalliOHHBle XapaKTepucTuku Martepmada. OcHOBHOe
BHIMaHIe B XOA€ JICCAeAOBaHMII OBLI0 yJeAeHO M3MEHEHMIO IIPOYHOCTM MpM CXKaTUM I
ITOKa3aTeJell ICTUPaeMOCTH! B 3aBYICUMOCTY OT BBEAEHIIT 400aBKIL.

IIpurorosaenue cmeceii

ITponop1imy KOMIIOHEHTOB ObLAY pacCYMTaHbI Ha OAVMH 3aMec, ICXOAs 13 MacChl IIeMeHTa,
Imecka 1 BOAbl. HaTpuesnni cyapdoHaT mpeABapUTeAbHO OBLA pacTBOPEH B YacTU BOABI
3aTBOPEHMs, IIOCAe Yero II0OAYyYeHHBINI pacTBop Obla go0aBaeH K ocHOBHOI Boge. Cyxme
KOMIIOHEHTHI OBIAM IIepeMellaHbl B 1ad0opaTOpHOM cMecuTeae B TedeHne 60-90 cekyHA, 3aTeM
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Op11 BBe4E€H pacTBOp Cyab(oHaTa M IepeMellnBaHne ObIA0 IIPOAOAKEHO eIré 2—3 MMHYTHI 40
roAyJeHus OAHOpPOAHOI KoHcucreHnuu. Ilocae sroro Onaa 3adukcuposaHa TeMmIlepaTypa
cMecu 1 o0IIiee BpeMsI 3aMeca.

dopmosanne 06pas31ioB

Ob6pasupl A4 uUcHbITaHWI ObLAM cPOPMOBAHEI B MeTaaamdeckue (GOpMBI pa3zMepoM
100x100x100 MM (aast mpounoctn) u 70x70x40 mm (g4 uctupaemoctu). Cmecs Oblaa ya0>KeHa B
¢opMBEI B 0AMH-ABa CA0s C AETKUM YIIAOTHEHIEeM IITHIKOBaHueM Oe3 BubOparun. [losepxHocts
Obl1a BBIpOBHEHa INIIaTeAeM, I10CAe 4ero (POPMBI OBIAM YKPBITHI ITOAMDTUAEHOBOI IIAEHKON U
BblAep>KaHbl 24 + 4 yaca nnpu Temnieparype (20 + 2) °C.

TsBepaenne

Uepes 24-48 gacos Oblaa IIpoBedeHa pacnaayoka oOpasios. OTHOCHTeAbHasT BAaXKHOCTh
Bo3ayxa Ha yposHe He Hipke 50 % Oblaa IpuHATa C IeAbl0 oOecreyeHus] HOPMaAbHOTO
IpOTeKaHNs IPOLIeCCOB T ApaTalll lleMeHTa B yCAOBUSX eCTeCTBeHHOro Teepenus. [Ipu Goaee
HUBKOM BAa>KHOCTU ITPOMUCXOAUT MHTEHCUBHOE UCTIapeHle BAary C IIOBEPXHOCTI 00pasIioB, UTO
MOXKeT IIPMBOANUTL K IIPeXAE€BPEeMEHHOMY BBICLIXaHMIO IIeMEHTHOIO KaMH:A, HapyIIeHUIO
¢popmMupoBaHUsI IMApaTaIl}MOHHBIX HOBOOOpa3OBaHUI M IOSABAEHUIO YCajz0IHBIX MIKPOTPEIITIH.
[Noasep>kaHne OTHOCUTEABHON BAa’KHOCTU He HinKe 50 % II03BOASIET COXPaHUTh B CUCTEME
AOCTaTOYHOE KOAMYECTBO CBOOOAHOI BOABI, HEOOXOAUMOI A4 IPOTeKaHUs TMAPaTallIOHHbBIX
peakumii B paHHHUe U IIOCAeAyIOIIue CPOKM TBepJeHMsI. DTO OCOOeHHO Ba’kKHO AAs HeaBTO-
KAaBHOTO Ta3o0eTOHa, 004aJaioliero pas3BUTON IIOPUCTONM CTPYKTYPOIl M IIOBBIIIEHHOIA
CKAOHHOCTBIO K IIOTepe BAaru.

Taxum obOpasom, BeIOpaHHBIE ycAOBMS TBepaeHms (Temieparypa 20-25 °C u oTHOCK-
TeAbHas BAAKHOCTH He HinKe 50 %) obecrieuynBaiOT BOCHPOM3BOAUMOCTD DKCIIePUMeHTaAbHBIX
pe3yAbTaTOB I COOTBETCTBYIOT YCAOBMAM HOPMaABHOIO TBEPAEHM: [IeMEeHTHBIX MaTep1aAoB.

VcenpiTanne Ha IPOYHOCTD IPY CKaTUN

Menprtannsa Ha MPOYHOCTD IPU CKaTUM OBLAY ITpOBeJeHbI Ha 28-e CYTKM B COOTBETCTBUM C
Tpebosanmsamu [OCT 10180-2012. B xauecTse 000pya0BaHNs OBIA UCIIOAB30BaH IIAPaBANIeCKIUI
npecc ¢ guanazoHoM Harpysku 40 1000 kH. Ilepea mcmpiTaHMem moBepXHOCTY 0OpaslioB ObLAU
OUYNIIeHBl, TeOoMeTpMdecKre pasMepsl ObaM u3MepeHbl. Harpyska mnpukaagpiBalach C
ITOCTOSIHHOI ckopoctrio 0,5-0,8 MITa/c 40 paspyiieHus obpasua.

VcnpiTanne Ha MCTHpPaeMOCTDb

Menpitanusa Ha mMcTupaeMocTh Oblam BhimoaHeHsl coraacHo I'OCT 13087-2018 (metog
beme). Aas vcnbiTannii OpLAY MCIIOAB30BaHbI 00pasiel pasmepoM 70x70x40 mm. IlosepxHoctsh
00pa31os Oblaa ITOATOTOBAEHA B COOTBETCTBIM CO CTaHAApTOM. B pabote 6514 mprmenéH nmpubop
beme — Bpamarommiics AMck ¢ abpas3nBoM (Keapresbiit mecok ¢ppaxnum 0,5-1,0 mm). Harpyska
cocrtaBasiaa okoao 294 H (30 xrc). VicpitaHust OblAM IpOBeAeHBI IMPU CTaHAAPTHOM 4YHCAe
ABOVIHBIX XOAOB, COT4acHO TpeOOBaHMAM HOpMaTHUBHON gokyMeHTanumn. Ilocae 3apeprenms
MCIIBITAaHMII OOpas3nbl OBIAM OYMINEHBl M BBICYIIEeHBI Ipu TeMmepartype (105 = 5) °C ao
IOCTOSHHON MacChl.

PesyabraThl mcrIpITaHMII MOTYT OBITH BBIpa’kKeHBI 4epe3 IOTepIo Macchl Am (r) u/man
00BéMHOe nuctupanne AV = Am/o (cM®), mepecynTaHHble Ha UCIIBITAaHHYIO ITOBEPXHOCTD. s
Kak011 cepuu ObLAO OIlpeseleHo cpesHee 3HadeHHe (n > 3).

3aBUCHMOCTH IIPOYHOCTH Ta300eTOHA OT JO3MPOBKM CyAb(POHAT HaTPULs

JobasaeHne cyapdpoHaTa HaTPUs OKa3bIBaeT 3HAUNTeAbHOE BAVIHIE Ha Ka4eCTBO CTPYK-
TYpHI IIOp, YTO, B CBOIO O4epeab, CKasblBaeTCsl Ha KOHEYHOM MPOYHOCTM MaTepmasda (Tada. 1).
briao caeaano nHabarogeHue, 4TO CyLIeCTBYeT ONTMMaAbHas 30Ha AO3MPOBKU A0DaBKM: IMPU
HeJ0CTaTOYHOM KoandecTse 3¢ PeKT cTabnan3anym ra3zoo0pa3oBaHus BIpaXkeHHI c1abo, Toraa
KaK M30BITOK IPUBOANUT K YXYAIIEHHUIO IIPOYHOCTU M3-3a IYPEe3MEPHOro 0Opa3oBaHMA MEAKUX
Top.
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OcHoBHbIE KOMITOHEHTBI CMeCH:

e [lopraanauement M500 — ocHOBHOM BsIKYIIMII MaTepuaa (Iipeded IIPOYHOCTM Ha
cxarue 42-50 MITa) (Lukpanov, R.E. u ap. 2021).

* KBap1ieBblil ITeCOK — 3aII0AHUTEAD ¢ cogep>kaHueM SiO2 He menee 90 %;

* AatoMmuHMeBast IyApa — ra3oo0pa3oBaTeab CO cpeAHelt akTusHOCTBIO 90-95 % (Sabitov,
Y.Y. u 24p.2021)

*Boga — cootserctByer TpeGosanmsaMm I'OCT PK 13263-2015 Ha nmutheByio Bogy (Boaa
nuTheBas. [ urneHmyeckne TpeGoBaHMA U KOHTPOAD KadecTsa, 2015).

* CyabdoHaT HaTpus — 400aBKa, CTabMAM3UPYIOLIas ra3oBble IOPbl, C POPMYAOIL:

C_nH_{2n+1}-C_6H_4-SO_3Na, \quad n=10\text{-}14 \ (Rahman, Islam & Hoque, 2015).

[Tpumep penentyps (Ha 1 M3 rasobeToHa):

¢ [Topraanauement M500 — 250 kr

¢ Ksapuesnpint mecok — 500 kr

*Boga - 250 a

¢ AatomuHuesas nyapa — 0,06-0,08 kr

* Cyandonat Hatpusa — 0,5-1,0 xr

B xo4e »KcriepuMeHTOB OBL10 YCTaHOBAEHO, YTO BBeAeHMe cyabdpoHaTa HaTpus (R-SO3Na,
rae R mpeacraBaser coboit opraHMYecKuil paguKaa) CIIOCOOCTBYET paBHOMEPHOMY paclipeje-
AE€HUIO Ia30BbIX IIY3BIPHKOB B Macce CMeCH. DTO AOCTUTAeTCs 3a CYET CHUKEHMSI IIOBEPXHOCTHOTO
HaTSDKeHIUA BOABL, 4TO yAydYIlaeT IIAaCTMYHOCTh COCTaBa M CIIOCOOCTByeT (pOpPMMPOBaHMIO
OAHOPOAHON IIOPUCTON CTPYKTYPBI.

Pozb cyabdoHaT HaTpUs B CTaOMAM3AI AN Fa3000pa3oBaHms

Xumnueckast popMyaa TUIINIHOTO AUHENHOTO aAK1A0eH304CyAb(OHaTa HaTPLs:

CnHon+1-CsHs—SOsNa

rae: n oOpraHO Bapbupyetcs or 10 40 14 (yraepoaHbIN cKeaeT «XBOCTa» MOAEKYABI).
[Tpu g00aBaeHNM B BOAHYIO CyCIIEH3UIO CyAb(OHAT HATPUS AMCCOLIUMPYET:

R-SO:Na—R-SOs—+Na+ 1)

rae: R — yraeBogopo/Hast 4acTb MOAEKYAbI,
SO3- - cyabdoHaT-aHNOH,
Na+ — HaTpuii-KaTMOH
B xoae anaausa 051410 caeaaHo BLIACHEeHMe MeXaHU3Ma AeMCTBUs 400aBKI:
— aHMOHHBIe TPYIIIbl SO3™ MPOBAAIOT BRICOKYIO ITIOBEePXHOCTHYIO aKTMBHOCTE;
— OHM aACOPOMPYIOTCs Ha MOBEPXHOCTHU ITy3BIPLKOB BhlAEASIONIerocs Bo40opoaa;
—3a C4ET HTOTO CO34aETCsI DAKTPOCTATUIECKUIT Dapbep, IPeTLsITCTBY IO X CAUTIaHUIO;
— B pesyabTare ObLAO cAeaaHO GOPMUPOBaHNE YCTONIMBOI CTPYKTYPEI, O0ecIIeunBaloien
paBHOMepHOe pacIpejeleHle ra30BbIX I10p.
TaknmM obOpasoM, IMOATBEPKAEHO BAUsIHUE CyAb(OHaTa HaTpUs Ha IOBBIIIeHNe CTabNAb-
HOCTM Ta30BOI (a3bl B CMeCH, YTO CIIOCOOCTByeT OOpa3OBaHMIO PaBHOMEPHON SIeMCTON
CTPYKTYPHI M Ha IPOYHOCTHEIE XapaKTePUCTUKN HeaBTOKAaBHOTO ra3o0eToHa.

Ta6amnza 1. 3aBMCcMOCTE ra300eTOHa OT 403UPOBKM CyAb(POHATOM HaTpPL

Jo3uposka cyabdoHAT HATPUS ITpounocTs Ha cxxaTue Mpuveuane
oT Maccsl 1feMeHnTa (%) gyepes 28 cytok (Ml1a)
1 2 3
0 % (6e3 a400aBKM) 1,5-2,0 basosbrlit yposeHb
0,05 % 2,0-2,2 Heboab1m1oe rioseiIeHme
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Oxonuanne Tabanner 1

1 2 3
0,10 % 2,3-2,5 OnrumaapHOe yAydllleHle CTPYKTYPhI
0,12 % 2527 MakcuMaAbHBIN II0A0KUTE ALHBIN
> Pext
0,15 % 2,4-2,6 /lérkoe CHUKeHMe 113-3a IepeyI1A0THeHNs
0,20 % 20-22 CrpyxTypa yxyAlaercs,
repeyBAa>kHeHe

ITpumeuariue — cocmasaero asmopom Ha ocHose daHHbLX 10 pesyrvmamam uccaedosaruii (bekiaruesa
H.M., 2025)

B xosze mposea€HHBIX MCcAeiOBaHMII Oblaa ycTaHOBAeHa, DPPEeKTMBHOCTh AO3MPOBKU
cyandonaroMm HaTpua B npegeaax 0,10-0,15 % ot maccer 1iemenTa (betons! stuencrere. OOmmue
TexHndyeckne ycaosms, 2009), (IlopraaHalieMeHT 1 IIAaKOIOpTAaHAIIeMeHT. TexHudyeckue
ycaosus, 1985). Brlao BbIsIBA€HO, YTO BBedeHMe A00aBKU B YKa3aHHBIX Ipejedax CIIOCOOCTByeT
IIOBBIIIIEHNIO IIPOYHOCTM MaTepmasda Ha 15-25 % 1o cpaBHeHMIO C KOHTPOABHOI CMecChlO Oe3
MoaudukaTopa.

[Ipyu mpeBbIIIEHNN ONTUMAABHOTO COAep>KaHUs CyabdOHaTa HaTpus OBLAO CAeAaHO
HabAIOA€HNEe YXYALIEHUs CTPYKTYPbI ra300€TOHa, YTO OOBSICHAETCS HECTaOMABHBIM BCITYYM-
BaHIEeM I IlepeyBAa>KHEHIEeM MacCHl B IIpoljecce rasoodOpasosaHm:. llpumenenme aaHHOI
A00aBKM OBLA0 CAeAaHO C I1eAbI0 obecriedeHNss GOPMUPOBaHIs Golee 0AHOPOAHOI U IIPOYHOI
CTPYKTYpBl, 001ajaomerl yAy4IIeHHbIMY TeIIAOU30ASIMOHHBIMY CBOMICTBAMMU. DTO AOCTU-
raercsa Oaarogaps crabmamnsanuu BOAOPOAHBIX IY3BIPHKOB, OOpasyIOMIUXCS IPU peaKIuu
aAIOMIMHIEBON MyApPBl C TIMAPOKCMAOM -~ KaAbLMs, 4YTO CIOCOOCTBYeT paBHOMeEPHOMY
pacnpegeseHnIo Iop II0 0OBEMy MaTepmada. lIpodyHOCTH HeaBTOKAaBHOIO TIa300eTOHa
3aBuceaa OT cogep>KaHus cyabdoHaTa HaTpUs u Aocturasa makcumyma rmpu 0,12 % ot maccer
BSIKYIIIero, YTO obeciednBalo POCT HPOYHOCTM Ha ckatme Ha 18-20 % mo cpaBHeHUIO ¢
KOHTPOABHBIMMU OOpasiaMu.

YcraHOBAEHO, 4TO yAydllleHHas! CTabmAm3anus ra3oodpasosaHis Oblaa cieaaHa PpaKTo-
poM, crroco6eTByIONUM (GOPMIPOBAHUIO paBHOMEPHOII OPWICTOCTH, B pe3yabTaTe 4ero Koog-
uIMeHT TenaonpoBOAHOCTM MaTepmada cHipKaercs Ha 10-15 % mo cpaBHeHMIO ¢ Ga30OBBIM
COCTaBOM.

PE3YAbTATDBI 1 UX OBCY XK AEHUE

B pamkax gelicTByiomero IIpou3BOACTBEHHOrO mpomecca Ha mnpeganpustun TOO
«BatysStroyEngineering» B TeXHOAOIMYeCcKylO cxeMy IIPMUIOTOBAEHM: Ta300eTOHHONM cMecu C
pacyéTHol mAoTHOCTHIO D700 6b1410 BHeApeHO UCIOoAb30BaHMe CyAb(oHaTa HaTpUsA B KadecTse
yCKOpUTeAs TBepAeHNs U CTPyKTypooOpasyiomeil s00asku. IIpesaoskeHo BBOAUTEL cyabdoHaT
HaTpsl HeIIOCPEACTBEHHO B CyXyIO KOMITOHEHTHYIO CMEeCh.

Aas onpejeAeHNs CTETIeHN BAVISTHIA JaHHOM A00aBKU Ha (PU3NMKO-MeXaHMJecKye CBOII-
CTBa MaTepmada OblA MPOBeAEH DKCIIEPUMEHT, B XOJe KOTOPOIO BaphbMpOBaAOCh KOAMYECTBO
cyapdonara Hatpusa oT 0% a0 0,15 % or maccel 1jemeHnTa. KOHTpOABHBIM 00paslioM CAY>KNA
cocras I'b1l Ges aobaBkm, Torda kak oOpasnsl I'b2, I'b3 u I'b4 coseprkaam cOOTBETCTByIOIIee
KOAMYECTBO CyAbdoHaTa HaTpus. Bee cocTaBbl OBLAM M3TOTOBAEHBI IIPY PacU€THON ITAOTHOCTHU
D700.

PexoMeHAyeMoOe KOAMYeCTBO CyAboHaTa HaTpus OBLAO CAeAaHO YTOUYHEHMEM C yIETOM
3a4aHHO IIAOTHOCTY KOHEYHOTO Ipoaykra (betonn! suencrrie. OOmne TexXHuYeckue yCcAoBus,
2009), uTo MpeacTaBAeHO B Tabaumax 2 u 3.
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Ta6amza 2. ITo BEIOOpPY 403MpOBKY CyAb(OHAT HATPUS

Pexomenayemast
Tpebyemas Y
AO3UPOBKa CyAbdoHaT
IAOTHOCTh Ipumevanns
HaTpus
razoberoHa (Kr/m3) o
(% OoT Macco 1feMeHTa)
MakcuMaabHO AETKMe ¥ TeIAOM30ASIVIOHHEIe
300-400 0,12-0,15
6.10KH, TpebyeTcs cTabrabHOe ra3000pa3oBaHye
CreHoBble OAOKM C  XOpOIIMM  0OaJaaHCOM
400-500 0,10-0,12 P
ITPOYHOCTH ¥ TETLIOIPOBOAHOCTH.
boaee maorHble OAOKM A4 [EPEropogoK U
500-600 0,08-0,10 perop
HECYII[UX CTeH B Ma103Ta>KHOM CTPOUTEALCTBE.
Ycuaennsle 640KM € aKIEHTOM Ha  ITPOYHOCTH,
600700 0,05-0,08 P '
MeHblIIee ra3000pa3oBaHIe.
700 0-0.05 KoHCTpyKITMOHHEIN AYenCTHIii OeTOH, cyabdoHaT
! MOXKeT OBITh He Hy>KeH.

[Tpumeuarue — cocmasaero agmopom Ha ocHose 0aHHbLX 1O pesyrbmamam uccaedosanuii (bexkaruesa
H.M., 2025)

M3 tabauiel BUAHO, 9TO peKOMeHAyeMas AO03MpPOBKa CyAb(oHATa HATPMs 3aBUCUT OT
MAOTHOCTU Ta3oberoHa. Aast Hauboaee AErkux ©OA0KOB ¢ I1a0THOCTHIO 300400 kr/m3
ontuMaabHast Ao3uposka cocrasasieT 0,12-0,15% OT Maccel IleMeHTa, 4TO oOOecIiednBaeT
cTabnapHOe razooOpa3oBaHIe UM BBHICOKYIO Tellaou3oasumio. Ilpu yBeamdyeHuUm maoTtHocTu Ao
400-500 xr/m® go3uposka cHmkaercsa 40 0,10-0,12 %, Tak kak I110THEIe 640K TpeOYIOT MeHbIIIee
KOAMYeCTBO razoo0pasoBareas AAs MoAJep>KaHUs paBHOMEPHOI CTPYyKTyphl. TakumM oOpaszom,
CyIIIeCTBYeT IIpsIMasl 3aBYCUMOCTD: YeM HIKE III0THOCTB, TEM BBIIIIE PacxXoA CyAbgpoHaTa HaTpus
AAsI COXpaHEHUsT KaueCTBEHHON ITOPUCTON CTPYKTYPHI.

Tabauma 3. VismeHeHUe CBOVICTB ra300eTOHA ITpY BBeAEHNUU
MoAUGUIUPYIOIIeN 400aBKU

. ITokazarenu 6e3 [TokazaTenu .
CBoiicTBO H3menenue o KommenTapuit
JI00aBKH ¢ 100aBKOI

[NoBbIIeHNE TITACTHYHOCTH
14-16 cm o
IInacTu4HOCTH CMECH VYBenuunBaercs ocajike KoHyca 17-19 cm yiydqmraeT popMyeMoCTb U
OJTHOPOJHOCTH CMECH.
Bonee crabusnbHast u
Pasmep nop Pa3zmep nop | omHOpoOJHAs CTPYKTYypa mop 3a
1,2-1,8 mm 0,8-1,2 Mm CYéT cTabuan3anuu
ra3000pa3oBaHusI
Marepwuan cTaHOBUTCS JIeTde,
MOBBIIIAETCS
TEeTIOM30JIIIMOHHAS
CIOCOOHOCTb.
VYII0THEHUE CTPYKTYPBI U
[Tpounocts IToBpiaercs 2830 31-33 yIIy4IIEHHE CBA3EH MEXy
Ha cxarue, MITa (~5-10 %) e B HOBOOOpa30BaHUIMU
[IEMEHTHOTO KaMH:L.
CHIKeHHe IIOTHOCTH U
TernonpoBoHOCTS, Y MeHBILACTCS 0,135.0,145 0,115.0,125 yIIyqIIeHHe PaBHOMEPHOCTH
B1/(M-°C) HOp yMEHbIIAET
TEMJIONPOBOAHOCTb.
IToBbIIIEHNE OTKPHITOM
Boponornomienue, Hemuoro 32-34 3537 HOPUCTOCTHU CIIOCOOCTBYET
% 110 Macce YBEINYUBAETCS HE3HAYUTEIFHOMY POCTY
BOJIONOTTIOIICHUSL.

Ipumeuarie — cocmasAeHo asmopom Ha octose darHbLX 1o pesyrvmamam uccaedosanuii (bexkaruesa H.M., 2025)

PaBHOMEpHOCTH MTOp [ToBeimaercs

OO6bemMHast Macca, Kr/m> CHmxaercst 580-600 520-540
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ITpu cHMKeHNN TpeOyeMOI MAOTHOCTM Tra3o0eTOHa BO3pacTaeT HeOoOXOAMMOCTD B yCH-
A€HHOI cTabuansanmy ra3zosoii (pasel, 4To TpedyeT yBeAdeHNs A03UPOBKI CyAb(POHAT HATPUSL.

AAsl cOCTaBOB C IIOBBLIIIEHHOI IIAO0THOCTBIO (6oaee 600 kr/m3) upesmepHOe razoo0pa-
30BaHMe HeXXKeJaTeAbHO, II0PTOMY KOANIEeCTBO 400aBKM 40AKHO OBITh MUHMMaAbHBIM.

Tabauma 4. CocTaBb Ta300€TOHHEIX MICCAeAyeMBIX 0OpasIioB ¢ CyAb(pOHATOM HaTpPs

No cocraBa
KommoneHnTst —
I'b1 (110 3aBOACKOI TEXHOAOTUN) I'b2 | Tb3 | I'b4 | Tb5

[Tecox, kr 403 403 403 403 403
LlemenT, kr 310 310 310 310 310
Boaa, 2 260 260 260 260 260
Kaycrmnueckas coga,Kr 3 3 3 3 3
AaroMuHMeBa ITyApa, TP 550 550 550 550 550
C

oaeriHme cyAbdoHara 0 005 | 010 | 015 | 0,20
HaTpus, %
Ipumeuariue — cocmasreHo asmopom Ha 0CHose 0aHHbLX no pesyAvmamam uccaedosanuil (bexkaruesa
H.M., 2025)

D¢PPeKTUBHOCTh MOAYIeHNSI OAHOPOAHON CTPYKTYPBI 3aBUCUT He TOABKO OT TOYHOTIO
AO3UpPOBaHM:A CyAb(OHAT HATPM:A, HO M OT KOPPEKTHOI'O COOTHOIIEHMs Ia3000pa3yIoIiero
KOMIIOHEeHTa — aAIOMMHUEeBOI Iy ApsI (puc. 1).

3aBHCHMOCTE NMPpOYHOCTH rasofeToHa oT CoaepAaHHA C_\'Jlbq»l'la'l‘ HaTpHSA

29 e
v 24 2.4
2
v 21
=
Q 11
E 138 2.1
Z
2 17
= 1.7
15
(00 005 U.10 015 0.20
JdosnpoBka cyabdoHaTa HaTpus (%0 0T Macchl IeMeHTa)

Pucynox 1. I'paduk 3aBucHMOCTY IPOYHOCTY ra300eToHa
OT cogep>KaHuA CyAbOHAT HaTPI

HpuMeanue — COCMAasAeHo asmopomM Ha 0CHOBe QaHHLIX 1O pesyAromanam uccaedosaruu (bexkaruesa
H.M., 2025)

MaxkcrumaapHas IPOYHOCTD 4OCTUTaeTCs Ipu A031poske okoao 0,10-0,15 %.

Bce cpaBHMTe ABHBIE CTIBITAHI IPOBOANANCH 10 HIKeIlepeulICAeHHBIMU ITOKa3aTe A MU:
B CyXOM BUJ€ CpejHssl IIAOTHOCTb B; IIPOYHOCTh Ha cXKaTue; KodPPUIINEHT KOHCTPYKTUBHOTO
KadecTBa. Pe3yabTaThl PpU3NKO-MeXaHIMIECKUX VCIIBITaHNI 00pa3IioB ra3o0eToHa ¢ pa3ANIHBIM
KOAMYECTBOM CyAbQOHATOM HATpMs IpeACcTaBAeHEl Ha pIC. 2.
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CpaBHeHue CBOWMCTB razo6eToHa Pa3HbIX COCTABOB

700+
600
500+
=
E 400 pa, Kr/m?
" =& Rcx, Mla
S 300+ —= KKK
[s]
-
200+
100+
0 A e —————— e g ————— ——
L P o o — — — — — — — — — — — — — — — —
61 62 63 r64

CocTaebl

Pucynok 2. ITokasaTean ¢puanko-MexaHNIeCKUX UCIIBITaHNI OOpa3Iios ra3o0eToHa
C pa3AMYHBIM KOANYECTBOM CyAbQoHaTa HaTpuUs
IIpumeuariue — cocrmasAeHo asmopom Ha 0CHOGe JAHHLIX 1o pesyrvbimamam uccaedosaruii (bekkaruesa
H.M., 2025)

[IpoBeaéHHbIe 1CCAeAOBaHUA IIOKa3aAy, 4TO BBeJeHUE CyAb(OHAT HaTpuUs B COCTaB
HeaBTOKJaBHOTIO Ira3o0eTOHa CIIOCOOCTBYeT yBeAMIEeHMIO IIPOYHOCT Ha CKaTue B Ayalla3oHe OT
10 ao 45 %, OAHOBpeMeHHO IIOBBIIIAs €ro  IAOTHOCTh HIpubamsurteapHo Ha 12%. Aas
OOBeKTMBHOIO aHaam3a DS(PQEeKTMBHOCTM JAHHON TEXHOAOIMM I €€ BO3JeNCTBMA Ha
¢popMupoBaHme CTpyKTypBl MaTteprada OBLAM paccUMTaHBl KOB(PQUIINEHTH KOHCTPYKTMBHOTO
kagectBa (KKK) gas aByx Tumos cocrtaBos: KoHTpoabHOro (I'bl) m omrumaasHOro (I'b4).
PesyabTaThl pu3MKO-MeXaHMIEeCKIVX MCIIBITAaHUIT DTUX 0OpasIloB IIpeJcTaBAeHbl Ha pUCYHKe 3.

CpaBHeHune CBOWCTB razobeToHa pa3HkIX COCTaBOB
700 F
600 |

500

400 pa, kr/m?
Rcxx, MMa

—_— KKK
300

MNoKazaTenn

200

100

CocTaBbl

Pucynox 3. JarHblre pU3NKO-MeXaHUIeCKNX MUCIIBITaHMIT 00pasIioB Ta300eToHa
Ipumeuariue — cocmagAeHo A6MOPOM HA OCHOGe JAHHBLX 1o pesyrvmamam uccaedosanuu (bexkaruesa
H.M., 2025)
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CoraacHo pesyabraTtaM pacuéToB, KOOPQPUIMEHT KOHCTPYKTUBHOIO KayecTBa y COCTaBa
I'G4 okazaaca Ha 20,4 % Bpime 1o cpasHeHMIO ¢ D2 m Ha 31 % mpeBbIIIaeT aHAAOTMYHBIN
II0Ka3areasb y mpoMbiiaeHHoro oopasia I'b1 (I'b1 — kouTpoasusiii, b4 — coctas ¢ HanaydmmnMn
IIOKazaTreAsMy). DTO II03BOAMAO KaaccupuuuposaTbh cocraB b4 Kak ONTMMAaABHBIN U
MCII0AB30BaTh €T0 B ITI0CAeAYIOIINX DTarax nccaeAosanuii (taba. 5).

Tabauma 5. PesyabTars! ncnstaHuii 00pa3ros ra3o0eToHa Ha IPOYHOCTD
Ha CXaTue C pa3ANdHBIM KOAMIeCTBOM CyAb(OHaTa HaTpuLs

HaumenoBanume 1mokasaresers, Haumenosanne HA ra meToant dakTHyecKme
eAVHIIIA U3MePEeHIIsT cocraBsa VICIIBITAHUI 3HAYEHIAS
I'b1 (KOHTPOABHBIIN) 5,81
I'b2 6,1
[Tpounocts obpasna, MIla B3 TOCT 10180-2012 6.72
I'b4 6,45
Ipumeuatiue — cocmasaero agmopom Ha 0cHoge OAHHbIX 10 pesyAbmamam uccaedosarnuu (bexrkaruesa
H.M., 2025)

[IporienTHOE cogep>KaHMe A00aBKM B Ka’KAOM COCTaBe IIpeAcTaBAeHO B Ta0a. 4. Vcrer-
TaHIA OBLAM IIpOBeJeHHl Ha Oase 3amagHo-KaszaxcTaHCKOro MHHOBAIIMIOHHO-TEXHOAOTMYECKOTO
yHUBepcuTeTa B UCIBITaTeAbHOV AaOpartopun «CTPOUTEABHBIX MaTepyraAoB M CTPOUTEALHO
TENAOPUBUKI».

AAas onpeAeAeHNs] yCTOMUMBOCTY ra3o0eTOHa K MeXaHIM4eCKOMY MCTMPaHUIO ITPOBeAeHbI
aAaboparopHple UcnbiTanus B cootserctsum ¢ Tpebopanmsimu I'OCT 13087-2018 (bBeronsr.
Metogapr onpeaeaenns uctupaeMmocty, 2018).

Pucynok 4. Vicieitanuit ooOpasiios ra3o0eToHa Ha IIPOYHOCTD IIPM CKaTUM

[Ipumenanue — cocmasAeHo asmopom Ha 0cHOGe daHHLIX N0 pesyrbmamam uccaedosanuu (bekxaruesa
H.M., 2025)

VcoprTanns BRIMOAHAAUCH Ha 060py,4013aH1/m <<Hp]/[60p AAs1 O1IpeAeAeHN: ICTUPaeMOCTU
HeToHa 110 M3MEHEeHMIO Macchl» MoAean VIb-1, obecrieunBsaronemM KOHTPOAUPYEMOe BO3AeCTBIe
abpas3uBHOTO MaTepua/a Ha IIOBEPXHOCTh 0Opa3IioB.
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MerToAMKa MCIIBITAaHNI BKAIOYaAa CAeAyIOIIyie STallbl:

—IIOATOTOBKa M B3BeIllIBaHIe 0Opa3IloB CTaHAAPTHOTO pasMepa (70x70x40 Mm) 40 Havaaa
MCITBITaHNS;

—oMeleHne oopa3nos B Oapaban npubopa Vb-1;

—IIpoBeJeHNe UCTUpaHNsl aDpa3BHBIMI TeAaMMU B TedeHle 3a4aHHOTO BpeMeH!;

— B3BeIIMBaHIe 00pa3IioB I10CA€e UCIIBITaHUs U OIIpeeeHre Be AMYIHbI UCTIPaeMOCTH 110
V3MEHEHUIO Macchl (r/cm?2).

PesyabraThl IOKasaAm, 4TO OOpasLbl razoOeTOHa C BBedeHMeM J00aBOKIU CyAbQoHaT
HaTpus, 004asalOT MeHbIIIel BeAMYMHON MCTUPaeMOCTH II0 CPaBHEHMIO C KOHTPOABHBIMMY, UTO
CBIAETeABCTBYET O MOBBIIIIeHHON U3HOCOCTOMKOCTY MaTepuaa. (Taba. 6).

Tabamiia 6. PesyabpTaTsl MCIIBITaHNIT OOPa3IioB ra3o0eToOHa Ha BeA9Ha UCTUPaeMOCTH
I10 MI3MEHEHNIO MacChl C pa3AMYHBIM KOAMYECTBOM CyAb{OHaTa HaTPILI

HamnMenosanue mokasareaeii, Hawnmenosanne HA na meToant Hopwmbr dakTryeckue
eAVHUIIA U3MepeHMs cocTaBa MCIIBITAHMIA no HA 3HaYeHMsI
Beanuuna wcrupaemoctun 1o | I'Bl (KoHTpoABHBII) 0,84 (mapka G2)
M3MEHEHMIO Macchl, r/cM?, He I'b2 TOCT He 60aee | 0,76 (mapka G2)
0oaee I'b3 13087-2018 09 0,71 (mapka G1)
I'b4 0,75 (mapxka G1)
ITpumeuariue — cocrnasaerio AgMopoMm Ha 0cHose aHHbLX 1o pesyrvmamam uccaedosariuu (bexxaruesa H.M., 2025)

Ha ocHOBaHUM AaHHBIX, IIpeACTaBAEHHBIX B TaDAMIIE 6, MOXHO CA€AaTh BEIBOA O BAVISTHUU
Ao0aBKu cyAb(oHaTa HaTpUsI Ha UCTMPaeMOCTh Fa300eTOHHBIX 00pa31i0B. KOHTpOABHBIN cOocTaB
(I'B1), He coaep>karmmit 406aBKY, II0Ka3al UCTMPaeMOCTh Ha yposHe 0,84 r/cM?, 4TO COOTBETCTBYET
Mapke G2 mo I'OCT 13087-2018 (Rahman, Islam & Hoque, 2015). JoGaBaenne cyapdpoHaTa HaTpus
B coctaBax ' 52-1'54 mpuBeao K 3aMeTHOMY CHVO>KEHUIO BeAMIUHBI McTupaeMocTn. Tak, obpasers
I'B2 mpoaemoHcTpupoBaa cHyDKeHHUe ucrupaemoctu Ao 0,76 r/cM?, 9TO TakKe COOTBETCTBYET
Mapke G2, HO CBUAETEALCTByeT O HEKOTOPOM YAYUIIeHUM IIOKa3aTeAs IIO CpaBHEHUIO C
KOHTPOABHEIM 00pas1ijoM. Hanboablrtee cHIDKeHe ncTrpaeMocTyt HabaiogaeTcst y oopasma I'b3,
re AaHHBIN ITOKa3aTeab coctasua 0,71 1/cM?2, 4TO MO3BOAMAO OTHECTH ero yXe K Mapke Gl, To
ectTb K 0o0Jee BBICOKOMY KAacCy IIO CTOMKOCTM K WCTHMpaHMIO. AHaAOrM4HBIL 5¢eKxT
Haba0gaercst u y cocraBa Ib4 (0,75 r/cmM?, mapka Gl), uro moaTBep>KJaeT crabuabHOe
IT0AO0KITeAbHOE BAVITHME 400aBKV Ha M3HOCOCTOMKOCTh MaTepuaa.

BennynHa nctmpaemocTv no N3MeHeHu Macchbl rasobeToHa
C pa3/in4HbIM KOJINHECTBOM Cyﬂb(bOHaTa HaTpusa
0.84}

0.82}
0.80

0.78}

paemocTu (r/cm?)

0.76
0.74}

0.72}

— BennyunHa nctum

B1 (KOHTPO/bHbLIV) 62 63 rb4
HaumeHoBaHue cocTaBa

Pucynok 5. AuarpamMma noxasareeii 00pas1jos ra3o0eToHa Ha MICTPMaeMOCTh
[Ipumenariue — cocrmasAeHo asmopom Ha 0cHoee danHulx 1o pesyrvmamam uccaedosanuu (bexiaruesa
H.M., 2025)
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AuarpaMma IIOKa3bIBaeT, 4TO C yBeANdeHneM KOAMdecTBa cyabdpoHaTa HaTpus UCTUpae-
MocTb razoberoHa yMmensiaercs: ot 0,84 r/cm? y kouTpoasHoro obpasia 40 0,71 r/cm? y cocrasa
I'b3-

Pucynox 6. Vicibiranus oOpasijos ra3o0eToHa Ha BeAMYMHY UCTUPaeMOCTH
IIpumeuariue — cocmagAeHo agmopom Ha ocHose daHHbBLX 1o pesyrvmamam ucciedosanuu (bexkaruesa
H.M., 2025)

3AKAIOYEHME

OcHoBHOe HallpaBAeHNe ITPOBeAEHHBIX 1ICCAeA0BaHNIl 3aKAI0YaA0Ch B M3YYeHUN BAVSHIAS
A0OaBKM cyaboHaTa HaTpuUs Ha CBOVICTBA HEABTOKAaBHOTO Tra3o0eTOHa U OIpejeleHNUN
ONTUMAaAbHBIX ITapaMeTPOB ero MPUMEHEeHMS A4S TOAYyIeHUs AETKUX U ITPOYHBIX CTPOUTEABHBIX
MaTepuaaoB, COOTBETCTBYIOIIUX COBPEMEHHbIM TpeDOBaHMAM CTPOUTEAbCTBA KUABIX U
MIPOMBIIILAEHHbIX 34aHUIA.

B mpornecce ucnibitanmit ycTaHOBAEHO, 4TO 40OaBAeHNe CyAb(OHaTa HATPUsA CIIOCOOCTBYeT
YAYYIIEHUIO CTPYKTyphl HEaBTOKAABHOTO Ta3o0eToHa 3a c4éT Oodee paBHOMEPHOTO
pacripejeseHns Ta30BBIX TIOp U TOBBIIIEHUs IAOTHOCTY MEXXIIOPOBBIX II€PEropoJoK. DTU
CTPYKTYPHbIE UM3MEHEeHISI OKa3hIBalOT IpsAMOe BAMsSHUE Ha (POpMUpPOBaHMEe 0OJee MPOYHOTro
LIEMEHTHOTO KaMH:, 4TO IPUBOAUT K YBEANIEHUIO IMPOYHOCTU MPU CXKATUM IO CPABHEHUIO C
KOHTPOABHBIMU 0OpasimaMu 0e3 400aBKIA.

OaHOBpeMEeHHO € POCTOM ITPOYHOCTHBIX XapaKTepPUCTUK IpUMeHeHMe cyabdoHaTa
HaTpUs TOAOXKUTEABHO BAUAET Ha COMPOTUBAAEMOCTh MaTepuala abpasusHOMY uaHocy. CHu-
KeHne Ae(PeKTHOCTU TTOBEPXHOCTHBIX CAOEB ¥ IOBLIIIEHUE LIeAOCTHOCTY CTPYKTYPBI CIIOCOO-
CTBYIOT YMEHBIIIEHNUIO IIOTEPY MacChl IPY MCHIBITaHMAX Ha UCTUPAaeMOCTh, YTO CBUAETEAbCTBYeT
O ITOBBIIIIEHUH DKCIIAYaTallMOHHOM YCTOMUMBOCTI HeaBTOKAaBHOTO ra300eToHa.

TakuMm oOpasom, nOpoBeJ€HHbBIE UCHBITaHUS IIOATBEPXKAAIOT, 4UTO MCIIOAb30BaHUe
cyapoHaTa HaTpMUs B KayecTBe MOAMQPUIIUPYIOIIe A00aBKM ABASeTCA DPPeKTUBHBIM
CII0COOOM TIOBBIIIEHMSI IIPOYHOCTM U M3HOCOCTOMKOCTY HEaBTOKJAaBHOTO ra3o0eToHa 3a C4éT
ONTUMM3aLNN ITPOIECCOB CTPYKTYPOOOpa3soBaHuA.

B pabote ocoboe BHUMaHNe yaeas10Ch PUINMKO-MeXaHIMYeCKIM CBOMCTBaM Ta3zoOeToHa:
IIPOYHOCTU Ha CXKaTue, IAOTHOCTH, PAaBHOMEPHOCTU IOPUCTON CTPYKTYPBI, YCTOMUYMBOCTH K
VUCTUPAHUIO U TeIIAOM3OAALMOHHEIM XapakTepucTukam. /Aas yAydineHus: CBOVICTB MaTepuada
MIPUMEHA0Ch BBeAeHNe cyabdoHaTa HaTpus B AnanasoHe 0,10-0,15 % oT Macch 11leMeHTa, 4TO
MO3B0ANAO0 CTabUAM3UpOBaTh ra3oBylo ¢aszy u obecreuuTh (POPMHUPOBAHME PaBHOMEPHON
STYEVICTON CTPYKTYPBI.

PesyabTaThl TpOoBeAEHHBIX UCIBITAHUI IIOKA3aAU, YTO IIPU COOAIOAEHUN ONTUMAABHBIX
TEXHOAOTMYECKNX ITapaMeTpPOB 4OCTUTaeTCsA CHYDKeHIe IIA10THOCTH razo0eToHa 40 400-500 kr/m3
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IOpU COXpaHEHUN ITPOYHOCTHBIX XapaKTepUCTMK Ha yposHe 2,5-2,7MIla. OaHOBpeMeHHO
Ha0AI04aeTcsl  TIOBLIIIEHMe OJAHOPOAHOCTM  CTPYKTYpBl UM CTOMKOCTM —MaTepuada K
MeXaHI4eCKOMY MCTUPAHMIO, YTO ITOA0KNUTEABHO CKa3hIBaeTCsI Ha A0ATOBEYHOCTY U3AEANIA.

PaspaboraHHas TeXHOAOTUS IIO3BOASIET OTKa3aThCs OT DHEPIOEMKOIO aBTOKAaBHOTIO
TBepJeHNs 0e3 CHYDKEHMS DKCIAyaTallOHHBIX CBOJICTB ra3o0eTOHa, YTO AeAaeT IIPOM3BOACTBO
bosee sKoHOMIIECKN DPPEKTUBHBIM U DKOAOTMYECKM Oe3oIlacHHIM. BeeseHme cyapdoHaTa
HaTpMUsI CIIOCOOCTBYET:

— IIOBBIIIEHNIO IIPOYHOCTHBIX M TEILAOU30AAIVIOHHBIX XapaKTePUCTHK;

— CHIKEHUIO IIAOTHOCTY U Beca U3AeANI;

— YAYYIIIeHNIO OAHOPOAHOCTY IIOPVCTOM CTPYKTYPHI;

— CHIDKEHHUIO ce0eCcTOMMOCTM IIPOM3BOACTBA M YBeAMIEHMIO KOHKYPEHTOCIIOCOOHOCTH
MPOAYKIIVIL.

[loayueHHBIe pe3yAbTaThl IIOATBEPIKAAIOT BO3MOXKHOCTb IIPMMEHEHUs TEXHO/AOTUMN
IIPOM3BOACTBA HEABTOKAABHOIO Ta300eTOHa C MUCIIOAb3OBaHMeM cyAbQoHaTa HaTpus B
IIPOMBIIIIIEHHOM CTPOUTEAbCTBe. B JaapHerimem jgaHHBIE pe3yAbTaThl  MOTYT  OBITH
MCIIOAB30BaHbI 4451 pa3pabOTKU perenTyp AeTKUX VM TeILA0U30AAIIMOHHBIX 0.10KO0B C 3a4aHHBIMI
IIPOYHOCTHBIMY XapaKTEPUCTUKaMH, a TaKKe A5 COBEPIIIEHCTBOBAHII TEXHOAOTUII IIOAYIEHS
ra3o0eToHa C  YAYYIIEHHBIMM  9KCIIAYaTallMOHHBIMU  CBOMICTBAMM  AAS  pa3AMYHBIX
KOHCTPYKTUBHBIX D1€MEHTOB 34aHNI Y COOPY>KEHMUIA.

KOH®AMKT MHTEPECOB: KoH)AMKT MHTEPECOB OTCYyTCTBYET.

OUMHAHCUPOBAHME: Aannas craThsl IIOATOTOBJA€Ha B paMKax AyicCepTallIOHHOM
pabotsl gokTtopaHTa H.M. bekkaanesa Ha TeMy «BansHMe ITOBBIIIIEHHOI IIeA0YHONM Cpeabl Ha
CTPYKTYpYy sdeeK ra3o0eToHa He aBTOKAaBHOTO TBEPAEHII», 3a CdeT COOCTBEHHBIX CPeACTB.

BAATOAAPHOCTMN: baaroagapum gupexkropa TOO «BatysStroyEngineering» Xamurtosa
Epaana EpreHosmya 3a mpesocTaBAeHHYIO IIOMOIIL B XOJe IIPOBeJEHMSI MCCAeAOBaHUMU II0
AaHHOMY HaIlpaBAeHUIO.

VBEAOM/EHME OB UCIIOAb30BAHUM TEXHOJAOTUMM MCKYCCTBEHHOTO
VHTEAAEKTA: ViccKycTBeHHBII MHTeAAeKT He UCII0Ab30BaACs.
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