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AHJIATIIA

«BETOHHBIH KYPBLIBICTBIK-KOJJAHBIC KACUETTEPIHE
TEXHOTEHI KAJJIBIKITEH TYPJEHIIPUITEH KOCIAJAPIBIH
OCEPIH 3EPTTEY»

KyMBICTBIH 03eKTLiri. [Tpe3uaeHTIMI3IIH Kazakcran XaJIKbIHA
JKOJTayJapblHaa SKOHOMHMKAJBIK JTaMYIbIH JKETEKI OaFbITTaphIHBIH OipiHJIe
KYPBUIBICTBIH TaJlall €TUIETIH KapKbIHBIH KAaMTaMachl3 €Ty >KOHE OChI CajaHbl
JAMBITY YIIH KYPBUIBIC MaTepuaifapbl, OYWBIMIApbl MEH KYpacThIpMaJlaphl
OHJIIPICIH JKaHFBIPTYAbIH YITTHIK-MHHOBALMSUIBIK KYMECIH TaMbITY KaXETTIr1 aTan
oeruireH. OJ  YIIIH  KYPBUIBICTBIK-KOJIJAHBIC ~ KacueTTepi 0ap  KYpbUIbIC
MaTepHaIapbIHBIH THUIMIUIII KOFapbl OOJATBIH KaHA pecypcTap *KOHE dHEprus
YHEMIEHTIH TEXHOJIOrUsIap *acay KaxeT, ce0eb1 Kazakcran PecnyOnmkaceinna
HHEPTrUAYHEM/IEY KOHE SHEPTUATHUIMIAUIIKTI apTThIPY MACENeepl 3aH TYPFBICHIHIA
Oekitiaren [1] .

Kazakcran PecnyOnmkacel  YKIMETIHIH ~ KayJdbICBIMEH  TYPFBIH Y-
KOMMYHaJIBIK qamyabiy 2020 — 2025 xeuinapra apaanrad "Hypisl sxep" Typanib
UHOPaKYPBUTBIMJIBI TAMBITYIBIH MEMJICKETTIK OaraapiaMachkl OCKITIITeH O0IaThIH.
barmapmama wMakcaTbl - TYPFBIH YHAIH KOJDKETIMIUIINT MEH >KaHJIbUIBIFBIH
apTTBIPY JKOHE TYPFBIH YU MH(PPAKYPBUIBIMBIH HaMbITy. MiHJIETIHE COYJIET, Kaja
KYPBUIBICHI JKOHE KYPBUIBIC KBI3METiH KeTumipy Oosbin canaianbl [2]. Ken
ayKpIMJIa JKYpri3umm xaTkaH «7-20-25» TypFelH yi Oarmapiiamachl, OFaH Koca
MyHaii-ra3 cajacbhlHbIH KEHEWyl, laMybl OETOH >KoHE TeMIpOETOH OYWbIMIapbIHA,
SFHU IIEMEHTKE CYPaHBICTHI apTTHIPIBI.

KazakcTtan KypbUIbIC HapbIFbIH KEH ayKbIMJABl KOJIAHBUIATHIH Ka3ipri
3aMaHfbl THUIMJAUI >KOFapbl OalIaHBICTBIPFBINI MaTepUAIIapPMEH TOJacKaH
HIMKI3aT pecypcrapbiHa #e. Herisri KypbulbIC MaTepuaibl — €pITIHAI MEH
OCTOHHBIH THIMJUIIIT MEH camachlH apTTHIPYIbIH TYOETeisi OarbITTapbIHBIH O1pi
TUIMITIITT KOFaphl  JKEKE JKOHE KON KOMITOHEHTTI KeIIeH[I TYpPJICHIIPYIIi
KOoclajap/bl KEHIHEH KOJJIaHy »>KOHE FBUIBIMHA HETI3IeN KOJJIaHy OOJIbIT
TaObLIABL.

Kazipri yakpITTa KenTereH 3epTTeysep IEMEHT TAacChlH THUAPATTAY >KOHE
KAaTalTy TPOIECTePIHIH HETI3T1 3aHABUIBIKTAPBIH aHBIKTAIbl. [[eMEHT TachIHBIH
KATalObIH O€JICEHJIIpYyre Te3 KaTaThlH KoHE OEpIKTIr >KOFapbl LIEMEHTTEp/Il
KOJIaHY apKbUIbl KOJ KETKI3UIETIHI KepceTuireH. Auaiina, Oyn  oJapiabl
OHJIPYAETi YJIKEH OJHEprusl IIBIFbIHAapbIMEeH OaitmanbicThl. COHBIMEH Katap,
aKTUBTEHIIPYAIH KYTILJIETIH dcepi opJlaiibIM KOJI )KEeTKize OepMeiti.



Byn ocipece epte ruaparray MEeH KaTalo KE3€HIHE KAThICThI, OHBIH Y3aKThIFbI
1-3 cararran 1-3 xyHre aeiid. Ochbl Ke3eHJIET1 IEMEHTTI bUIFAJIIAaHIBIPY Mpolieci
IIEMEHT TACBIHBIH KATal0 KarJaislapblHa €peKIle Ce31MTall, COHJBIKTAH KONTEeTreH
3epTTEylIliep ILEMEHT Tachl MeH OCTOHHBIH KEWiHT1 (Pu3MKa-MeXaHHKaJIbIK
KacueTTepiHe OaiylaHbICTBl Oo0JIaThIH OacTamkpl ruapaT (as3ajapblHBIH —TeE3
KJIBINTAaCYbIH KaMTaMachl3 €Ty YIIIH OpTypJii Kochajapibl YChiHAbL Kartarombl
TE3ACTy YIIIH KpeHTTep (KpUCTaIJaHy KOMIIOHEHTTEpI1), IEOJUTTEP KOHE T. O.
VCBIHBUIBI. AJaiina, OipkaTap JKarmaiyiapra OalIaHBICTBI OJlap Kasipri yakKbITTa
KOJIJIaHbUIMAN/IbI.

TacTbl KaTallTy THIMAUIITIH apTThIpyFa OaFbITTAIFaH KONTEreH KYMbBICTapFa
KapaMacTaH, IIEMEHTTI KaTauTymbl Oackapy Moceneci ©3eKTi OObI TaObIIaIbl.
[lemenT, OeToH koHE TeMipOeTOH OYHWBIMAAPBIH OHMAIPY Ke3iHAE LEMEHTTI
yHeM/iey, OepIKTEHAIPY KapKbIHBI )KOHE SHEPTUsl IIBIFBIHAAPBIHBIH TOMEHICY1 OHbI
STy 1iH TabbIcTapbiHA OANIaHBICTHI.

bencenninik meH OEpIKTIKTI apTTBIPY JKOJJIAPBIHBIH Oipl IIEMEHTTIH
TUApaTTaTyblHA, KYPBUIBIMBIHABIK KaJbIITACYbIHA >KOHE KATAlOBIHA dCEp E€TETIH
KOCIajap/ibl €HTi13y apKbUIbl IEMEHT TAaChIHBIH KaCUETTEPIH MaKcaTThl Typle
KQJIBITITACTBIPy  OOJIBINT  TaOBbLIA/bI. Keingam  OepiKTIK — aldybl  KaJIbIIUM
TUAPOCYIh()OATIOMUHATHIHBIH T€3 KPUCTANIAHYbI HOTHXKECIHIE TTai1a 00Iaabl Jen
caHaJaJibl, OHbIH KPUCTAJIApPhl LIEMEHT TaChIH KYIIEHTE1, ajl OHbIH OCPIKTIT1 MEH
OMIPIIEHITT KaJdbl[Mil TUIPOCUIMKATTAPBIHBIH Naiiga OoybIMEH OalJaHBICTHI.
Conpaii-ak, OyJ KpUCTaJU TUAPATTAPBIHBIH LEMEHTTI TUApPATTay MPOLECIH
KYLIEHTyTre, OEPIKTIKTI TE3AETYTe dKOHE OTHIPMANUTHIH LIEMEHTTEP MEH OETOHAPIbI
allyFa JKEeKe >KOHE OpTypJll IUIacTU(UKATOpJIapMEH Oipre eHri3ulyiHe ocepiH
3epTTEy MAHBI3bI.

byn xo0aHbIH ©3€KTUIIrN aWKblH, OYJ OHBIH IIAFblH >KOHE OpTa OWM3HECTI
JaMBITY — TYXbIpbIMAamackiMeH,  Kazakcran  PecmyOnukaceiH — yaemeni
UHYCTPUSIIBIK-HHHOBAIUSIBIK ~ TAMBITY JKOHIHJEIT YKIMETTIK MEMJIEKETTIK
OarapiaaMaMeH ThIFbI3 OalIaHBICBIMEH pacTailabl.

KyMbIcTBIH  MaKcaTbl -  OCTOH  KOCHACBIHBIH ~ TEXHOJIOTHSIIBIK
cumaTTamaiapblHa JKOHE OCETOHHBIH  KYPBUIBICTHIK-KOJJIAHBIC KacHUETTEpiHe
JKEPriTIKTI  TEXHOTSHIIK  KalJbIKTapAbl  MaiijanaHa  OTBIPBIN,  KEIICH/II
TYPJCHIIPYIII KOCTalap IbIH 9CEPiH 3epTTey.

bepuiren MakcaTka 3sKeTy TYPFBICBIHAAQ KeJIeCi FbUIBIMH MiHAETTep
TYKBIPbIMIAJIBI KOHE IIeIIiJIi:

-ayplp OETOH TEXHOJIOTUSCHIHIA KEPTUNKTI TEXHOTCHMIK KaJIIBIKTap bl
naiijjaaHa OTBIPHIN, KEeIMIESH I TYPACHIIPETIH KocHalapAsl KOJIaHyIbIH FHIIBIMHU-
MPAKTUKAJIBIK aCTIEKTLIEP] TaadaHbIM, HET13e11;

- )KEPrUTIKTI OHEPKOCINTIK KaJJABIKTAPABbIH KACHETTEpl 3€pPTTENl >KOHE
KEIIEeH/ I TYPACHAIPYII KOCTaIapIbIH OHTANIIBI KYpaMbl 931pJICH/I1;

- IEMEHT JKYHMENIepIHIH KaTal IIPOIeCcTepiHe KoHE OCTOH KOCIHMACHIHBIH
TEXHOJOTHSJIBIK KACHETTEpIHE JKEPriuTKTI TEXHOTCHIIK KaJAbIKTap HETi31HJIe
TYPJICHIAIPETIH KOCTIAJIAPIBIH dCepi 3ePTTEIN/IL;



- KEPTUTIKTI TEXHOTCH/IIK KAJJBIKTAp HETI31HAE TYPJICHIIPETIH KOCIajapabl
naijjaaHa OTBIPBIN, ayblp OCETOHHBIH KYPBUIBICTHIK-KOJJAHBIC KacHETTepi
3epTTEI/I].

3eprrey amicrepi. XKymbicTa TYpJieHOIPIITEH ayblp OCTOHABI KOJJIAHYIbIH
TEOpUsICl MEH MPaKTUKACBIH Tallay/ibl, CTAaHAAPTTHI *oHE (DU3MKA-XUMHUSIIBIK
oficTepAl KaMTHTBIH KEIIEH1 3epTTey OIICI KOJIAHBULABL: PEHTreHo(ha3albIK,
nepuBatorpadusiablk  koHe — MK-CHEKTpOCKOMUANBIK ~ KOHE  DJIEKTPOHJIbI
MUKPOCKOTHSITBIK.

Koprayra mbirapbuIaThiH FhLIJIBIMU €pesKesiepi:

- TYPACHAIPUITEH ayblp OCTOHMAPABIH  KYPBUIBIMBIH, OEpIKTIri  MeH
TO3IMIUIINH 3€pTTey TEOopHUsIapbl MEH KYPBUIBIMBIH  KaJbIITAaCTBIPYIBbIH
TOXKIPUOEIIK HET13IePiHIH HOTHKETIEDI,

- TBIFBI3JIAFBIIT TONTHIPFRIIITAPIBI TTalaaHa OTBIPHII, TYPIACHIIPUITEH aybIp
OETOHHBIH TEXHOJIOTHSICHI MEH KACUETTEPIH KETUIAIPY HOTHXKENEPI;

- XUMUSUIBIK KOHE MUHEPAJJIBIK KOocTiaylap TYPIHIH TYPJIACHAIPUITeH OETOHHBIH
TEXHOJIOTUSIIBIK KOHE Taljailany KaCUETTEepPiHE 9CEPIiH 3epPTTEY HOTHUKENEPI.

ZKYMBICTBIH FBIJIBIMU KAHAJIBIFBI:

- MuHepaiibl afacopoeHT — Kaparaiiiabl Tay-keH 0ailbiTy KOMOMHATTapbIHBIH
0allbITy KaJJIBIKTaphl, MUKPOKPEMHE3EM >KOHE CYNepIiacTU(UKATOpP HETI31H/Ie
THIMAI KeIIeHJI Kocma 93ipAeHAl. balpITy KainaslKTapbl MaccachiHbIH 30%
MOJIIIEPIHAE MHUKPOKPEMHE3EMHIH KEIIEHl KOCIAChIHBIH KypaMblHA E€HII3Yyl
MYLIOJaH OJICEHITITIH €Kl €ce apTThIPaThIHbI aHBIKTAJJIBI;

- TYPAEHAIpUITEH ayblp OETOH OHE JUCIEPCTI-KYPbUIBIMIBI Kylenep
OHJIIPICIHIH TEOPHUSACHl MEH TMPAKTUKACBIH Tajjlay Heri3iHae TeMipOeTOH
OyWbIMIApbIH aldy YIIIH TYPJCHAIPUIreH ayblp O€TOH ©HIIpy MaKcaTbhIHIa
TEOPUSUIBIK aJFbIIAPTTAP A3IPJCH/I1 )KOHE HKCIIEPUMEHTTIK HOTHIKEIEP AJIbIH/IbI;

- (PU3UKA-XUMUSIIBIK 3€PTTEYJIEp HOTHIKECI KEIICH]I KOCTa KOCBUIFaH YKOHE
KOCIIachl3 IIeMEHT HeriziHaeri B35 kmacTel ayblp OETOHHBIH KYPBUIBIMBIHIA
TUAPATTHIK JKaHA TY3ENICTEp IMaijga OoJFaHbIH alKbIHAaABl. [[eMEeHT TachlHa TOH
ruAparTapjan 0acka €Kl KaJgblWJl CHJIMKATTBIH O - THAPATHI Ty311e1i.
[TymonanaplK peaknusigap HOTWXKECIHAE TMOPTIAHAUT THAPATTAPHI  a3asibl.
[lementti Tactarel Ca(OH),, KanbIuilili CHUIMKATTBIH MOHOJUTIH TY3€ OTBIPHII,
TOOEPMOPHUT TIPI3/I€C TEIBMEH THIFbI3 TYTACAIBI;

- TBIFBI3IOBIFEL 2435  kr/mM® xoHe Oepiktiri OoibiHma B35  KmacTsl
TYpPJECHAIpUIreH OETOH ally TEeXHOJIOTHSCHI, ©31HIH TEXHHUKAJIBIK CHUIMATTaMallaphbl
OoiibIHIIIa ayblp OETOHIApFa CoWKeC KeJeTiHl aHbIKTa Abl. KaTaroablH KaJIbITITHI
YKarIaiapblHIa ChIFbUTY Ke31Her1 OepikTik meri 7 Toymnikrikte — 38,0 MIla xxone
28 toymikTikre-59,5 Mlla kepceTkiniine TeH 00JIJIbI;

- KeIIEH 1 TypJeHaiprimTep Kocnackl 0ap B35 OeTOHBIHBIH Cy CIHIpYIHIH
opramia MoHIHIH kepceTkimi 1,65% ekeni anblkTangsl. Cy ©TKI30€yIIUIiri
OOWBIHIIIA KENICH Il TYpAeHAIprimTep Kocmackl 6ap B35 GeTOHBIHBIH MapKachl —
W14, Kemenai typaeraiprim kocmackl 6ap B35-teri 6eTon cynbdaTka Te3iMii
TONIKAa  >KaTajbpl, OWUTKEeHI 12  aljIblK  ChIHAMAIAPIBIH  CAJIBICTHIPMAJIbI
nedopmarusicer 0,088% xypaitapl, 6y 0,1% HOPMATUBTIK KOPCETKIIITEH TOMEH,



Oys1 KemleHAl Kocmajgap MeTacTaOWibll THAPAT-MOPTIAHAUT MOJIIepiH a3alThlIrl,
OCTOHHBIH OEPIKTITIH apTTHIPAJIbI;

- TYyLIOJaH pPEeakUUsIChl TYPaKThl KaJlbLUA TUIPOCUIIMKATTAPBIHBIH Maiiia
OONYBIHBIH ~ KOCHIMIIIA K31 pEeTIHJE alllbUIAbl, KIMHKEP MHUHEpalIapbiH
ruAparamnusaiaay KesiHge OeJiHeTIH MOPTIaHAUTTI KypaMblHIa KpeMHHH Oap
KOCITAJIADMEH CIHIPYMEH OTETiH, STTPUHTUTTIH HEFYPJIbIM Kelll KaTaro Mep3iMiHe
KPUCTAJAAHYbIH TOKTATYbl KAMTaMaChI3 €Te/Il.

FouibiMu epexesiepiiH, TY:KbIPbIMJIAP ME€H YCbIHBIMAAPAbIH Heri3mijiri
MEH ITYPbICTBIFbI PACTAJIbI:

- 3epTTeYNEpAl TaNAayIbIH JepUBATOrPadUSIBIK, PEHTI€HKYPBIIBIMIBIK KOHE
UK - crieKTpOCKOMUSIIBIK OICTEPiHIH HOTHKETIEPIMEH;

- 3epTXaHAIBIK HOTIKEIIEPAiH KUHAKTATYBIMCH, COHal-aK HAHOKYPBLUTGIMIBI
TYPJECHAIPUIreH OETOH b TalbIHAAYbIH TEXHOJIOTHSIIBIK [TapaMeTpIIepiMEH.

- AKKPEIUTTEY CYOBEKTIIEpIHIH  Ti3UIIMiHE  (aKKpeAUTTeYy aTTecTaThbl)
tipkenreH «urepumxk-Anmatey JKIIC cbelHakTay 3epTXaHachlHIA KYPTri3UIreH
3epTTeyJiepMEH pactaiajbl. bapiblK ChIHAK XaTTamanapbl JIUCCEPTALUSIIBIK
KYMBICTBIH, KocbiMInanapbinaa kepcetinren (Koceimmia b). 3eprxana 3amanayu
OeiliHal  KypajlJapMeH, 3epTXaHalblK KaOJBIKTapMEH, OTIMAUIIT >KOFaphI
KOJIKIEeH, Oypfblilay KOHIBIPFBUIAPHIMEH >KaOJbIKTaNFaH. bapiblKk KyMbIC
OpPBIHIApPHl  3aMaHAayW  KOMIIBIOTEPJIIK TEXHUKAMEH JKOHE  JIMIICH3USJIBIK
OarapiaamManapMeH ka0 bIKTaIFaH.

ABTOPABIH KOCKAaH KeKe yJeci:

- 3epTTEY/IIH HETri3r1 MIHAETTEPIH KOI0, 3€PTTEYJIIH MaKCaThiH, OarbITTaphI
MEH SICTEPIH KAIBIITACTHIPY;

- 0aliBITY KaJJIBIKTAphIH, MUKPOKPEMHE3EM/II KOHE XUMUSIIBIK KOCIIaJapabl
naiijanaHa OTBIPbIN, TYPJICHIIPUITEH ayblp OETOH OHAIpY TEOpHUsAChl MEH
MPaKTUKACBHIHBIH Ka31pri ®ah-KyHiH Tanaay;

- 0allbITy KaJJIBIKTaphIH, MUKPOKPEMHE3EM/II KOHE XUMUSIJIBIK KOCTalap/abl
naijanana oTeIpbin, B35 kiacekiHaarsl TYpASHAIPUITEH ayblp OCTOHHBIH OHTANIIBI
KYpaMbIH 931pJIey;

- OETOH KOCIACHIHBIH TEXHOJOTHSIIBIK KACUETTEPIH KEHIeHIl TYpJCHIIPYyIIi
KOCIajap bl maiianana OThIPHII 3epTTEY;

- B35 KJIAChIH1aF bl aysIp OETOHHBIH KYPBUIBICTBIK-TIAaH1aJIaHy
cunaTTamanapblH KeMeHAl TYPJISHIIPrill KocnalapAbl KoJaaHa OThIPbII 3€pTTEY.

KYMBICTBIH NPAKTHKAJIBIK KYHABLUIBIFbI K9HE icKe achIpblLIybl. B35
KJIACBIHAAFbl TYPJICHIIPUITeH OETOH OHIIPICIHIH KypaMbl MEH TEXHOJIOTHUSCHI
TeXHUKAJIBIK CUIMATTamManapbl OOWbIHINA CylbdaTKa TO3IMJlI ayblp OeTOHAapFra
ColiKeC Keneml.

Kymbic HITHKeIEpiH oHAipicke eHrizyTaxkipubeci: «HepTeCrpoitCepBuc
JT» XKIIC (NSS) 6eToH 3aybITBIHBIH OHIIPICTIK JKarmainmapbsiHaa TeHi3 KeH
opubiHma B35 kmacTel ayblp OETOHHBIH TOXIPHOENIK TAPTHUSICHl IIBIFAPBUIILI
(Koceimima A).

AKymbictel anpobanmsiiiay. «NORD IIpom HC» XIIC 3aysiThiHza
3epTTEY/IIH HOTIKENEpiH TeMipOeToH OYHbIMAApbiH JalblHAAy VIIiH OETOH
KOCIajapblH jKacayFa €Hri3y MakcaThiHga aktici skacanasl (Koceimima B).



CoHbIMEH KOCa, OKYy MPOIIECIHE EHTI3UIMI, aTam alTKaHja: ToHAep OoWbIHIIA
KYPCTBIK KYMBICTAD KOHE JTUIUIOMJIBIK >KYMBICTapJbl OpbIHAAY OapbIChIHAA:
«BeTOH TONTBIPFBIITAPB), «OHAIPICTIK KANIABIKTApIbl OETOH KOHE KepaMHKa
MaTepHaJIapbIHbIH TEXHOJIOTHACBIHA KOJJaHy», «beToHnay TeXHOJIOTHSICHD,
«beToH xoHe KepaMHKa MaTepHAIIIaPbIHBIH TEXHOJIOTUSIChIHA MOIU(DUKATOPIAPIbI
KOJIZTaHy» Jopic cabakTapbliHa. 3epTTey HOTHKENEpl HEeri31Hae Maiaaibl MOIeNIbIe
1 mareHT anbiHbL.KYMBIC HOTHXKENEP! FHUIBIMU-TEXHUKANBIK KypHAIIapa *KoHe
XaJBIKAPATIBIK FHUIBIMU-TEXHUKAIBIK KOH(EpeHImsuIapaa kapusuianran. Herisri
FBUIBIMH  JKOHE  TEXHOJOTHMSUIBIK  HOTHXKENep  OasHAANbBIN,  TaJKbUIAHBIIM,
MaKYJIIaH bl

- «Global science and innovations 2018: central asia» aTts I1I Xanmbsikapaabik
FBUTBIMHU-TOXipuOemik koHpepernusceiaaa, (Acrana, 2018);

- International Scientific Conference «Actual Questions and Innovations in
Science II», (Balikesir, Turkey, October 9, 2019);

- International Scientific Conference «Global Science and Innovations 2020,
(Tashkent, Uzbekistan, March 6, 2020);

- «IHHOBaIMM B TeXHOJOTHAX M 0OpazoBanum» XIII XanplkapasiblK FHUIBIMU-
npaktukaiblk , (Gunuan Ky3['TV, r. benoso, Poccus, 2019);

- «FpuIBIM, OLTIM JKOHE OHIIPIC MHTErpaIusChl — YT KOCHApbIH XKy3ere
acelpynbiH Heriz» (Nel2 CarblHOB OKyJiapbl) aTThl XaJbIKAPAIbIK FHUIBIMHU-
NpaKTUKAJIBIK online KoHpepeHwsIch eHoekTepi, (18-19 mayceim, 2020);

- Web of Science, Core Collection >xone Scopus 6a3acbiHa KipeTiH >KypHaI
«International Journal of GEOMATE», (Japan, 2020);

- Web of Science, Core Collection >xone Scopus 6a3acbiHa KipeTiH >KypHa
«Magazine of Civil Engineering», (Cankr-IletepOypr, Poccus, 2021).

BacbuisiMaapsel. Jluccepranmsi TakbIpblObl OobIHIIA 18 FHUIBIMU KYMBIC
JKapblKKa IIBIKTHI, OHBIH ImIHAE: 2 Makaima Scopusxkone Web of Science
OazanapbIHa MHACKCTENETIH OachlIpiMaapaa, 6 makana Kazakcran PecriyOnukachl
bimim skoHE FBIIBIM MUHUCTPJITIHIH BigiM KoHE FBUIBIM cajlachIHIAFbl OaKblIay
komuteti (KP BEFMBK)yceinran reuibiMu OackuibiMAapna, S Makama Peceimik
FBUTIBIMH J19Hiekce3 uuzaekci 6ap (PUHLI) xypHangapsiHa, 5 Makaia XaabIKapasabiK
KOH(EpEeHIMsJIap MaTepuaigapblHa, OHBIH immHAe 3 OasHgaMa IeTeIdiK
KoH(epeHIMsIap MarepuaapblHAa KapHsUIaHIbl, e©HepTaObic  OOMBIHIIA
Kazakcran PecnyOnukachiHbIH Naiiansl MojenbiHe lnateHT (kKockimiia ') skoHe
aBTOPJIBIK KYKBIK OOBEKTICIHE KYKBIKTApAbl MEMJIEKETTIK TIPKEY Typajbl D KyasliK
anbiHAbI (Kockimina [1).

/KyMBICTBIH KYpPBUIBIMBI MeH KejeMmi. Jluccepramus HOPMATHBTIK
CIITEMEJICH, aHbIKTaMajapaaH, KbICKapTyjap MEH OeNriiepleH, KipicleaceH, 5
O6JIIMHEH >KOHE KOPBITBIHABIIAH TYPabl, Kajmbl 125 6erteH Typanbl, MmyHaa 36
kecte, 24 cypet xxoHe 143 artaysl O6ap maiganaHbUIFaH IEPEKKO3ACP/IIH Ti3IMIHEH
TYPAJIbI.



AHHOTAIUA
AMCCEPTALIMUA HA COMCKAHME YUYEHOM cTeneHu 10KkTopa puaocodpun (PhD)
no cnenuaabHOCcTH 6D073000 «IIpou3BOACTBO CTPOUTEIbHBIX MATEPHAJIOB,
U31eJIMI U KOHCTPYKIUID)

ToaeybaeBoi HHlammbiraiibia bo1aTKbI3bI

«ACCJIEJOBAHUE BJIUSIHUE KOMILJIEKCHOM
MOJIU®UIIAPYIONIEN TOBABKH C UCMIOJb30BAHUEM
TEXHOTEHHBIX OTXO/IOB HA CTPOUTEJBHO-
YKCILTYATAIIMOHHBIE CBOVICTBA BETOHA»

AkTyasabHOCTh padorbl. B nmocmanusax Ilpe3unenta Hapomy Kazaxcrana
OTMEYaeTCs HEO0OXOAUMOCTh PAa3BUTHS HAIIMOHAIHHO-MHHOBAIIMOHHOM CHUCTEMBI
MOJICPHHM3AlIMM  TMPOW3BOJICTBA  CTPOUTENIBHBIX  MAaTEpHaloB, W3ACIUA U
KOHCTPYKIMHU JyIsi oOecriedeHus: TpeOyeMbIX TEMIIOB CTPOUTEILCTBA M Pa3BUTHS
ATOM OTpaciii B OJHOM M3 BEAYIIUX HAMPABICHUN SKOHOMUYECKOTO PA3BUTHA.
Jlnst 3TOro HEoOXOAMMO CO3/1aTh HOBBIE BBICOKOAI(D(PEKTHUBHBIE PECYpPCO- H
sHEprocoeperaronme TEXHOJOTUM CTPOUTENbHBIX MaTepUajoB C 3aJlaHHBIMU
CTPOUTEIIBHO-3KCIUTYaTallAOHHBIMU ~ CBOWCTBAMH, TaK KaK 3aKOHOJATEJIbHO
3aKpETICHbI BOITPOCHI SHEPTOCOEPEIKEHUS U TTOBBIIICHUS YHEProdPHEKTUBHOCTH B
Pecnybnuke Kazaxcran [1].

[ToctanoBnennem IlpaButensctBa PecnyOnuku Kazaxctan yTBepxkaeHa

rocyJapCTBEHHasi MOporpaMMa KWIMIIHO — KOMMYHaJbHOIO  Pa3BUTHUSA
uHdpactpykrypaoro pazsutus "Hypawer sxep" nHa 2020-2025 roxasl. Ilenb
MporpaMMbl - TOBBIIMICHUE JOCTYMHOCTH W KOMQOpTa KWIbs W Pa3BUTHE

KWIMIIHOW ~ MHQPAcTpPyKTyphl.  3afadeid  SABISIETCS.  COBEPILIEHCTBOBAHUE
aApXUTEKTYPHOM, TpPagOCTPOMTEIBHOM MW CTPOUTENBHOM JEATENBHOCTH [2].
Macmrabnast xunuiiHas mporpamma "7-20-25", Bkitodast paciipeHnue, pa3BUTHE
HedTerazoBoi OTpaciu, MOBBICHJIM CIIPOC Ha OCTOH M KEJIe300€TOHHBIC U3EIHs,
T.€. HA LIEMEHT.

Kazaxcran oOnamaer 3HAYUTENbHBIMH CBIPHEBBIMU pecypcamu st
HACBILICHUS] CTPOUTENBHOIO Pbl CHKAa COBPEMEHHBIMH BbICOKOI()(PEKTUBHBIMU
BSOKYIIMMH  MaTepuajlamMd ILIMPOKOro CHekrpa mnpumeHeHus. OIHUM U3
paivKalbHBIX HaIllpaBJICHUN MOBBIMIEHUS 3()(HEKTUBHOCTH M KauecTBa OCHOBHOIO
CTPOUTENIFHOTO MaTepHajia — pacTBOpa W OEeTOHa SBISETCS LIMPOKOE M HAYYHO
O0OOCHOBaHHOE  IMPUMEHEHHE  BBICOKOA(D(DEKTUBHBIX  HMHIMBUIAYAJTbHBIX U
MHOTOKOMITOHEHTHBIX KOMIUIEKCHBIX MOJU(PUIIMPYIOIINX 100aBOK.

K Hacrosimiemy  BpeMEHM  MHOTOYHMCICHHBIMU  HMCCJIEIOBAHUSIMU
YCTaHOBJICHbl OCHOBHBIE 3aKOHOMEPHOCTH MPOLIECCOB TMIpaTAllMM U TBEPIACHUS
HEeMEHTHOTo KamHs. [lokazaHo, 4TO akTHBanusi TBEPACHUS LEMEHTHOTO KaMHS
JIOCTUTaeTCs UCTOJIb30BAHUEM OBICTPOTBEPCIOIINX U BHICOKONPOYHBIX LIEMEHTOB.
OpHako 3TO CBsI3aHO € OOJBIIMMH 3HEpro3arparaMud Npu ux mnpousBoacTBe. K
TOMY K€ OKH1aeMbIi A3P(HEKT aKTUBAIMK JJOCTUTAETCS HE BCET/A.



Oco0eHHO 3TO KacaeTcsi pAaHHEro Mnepuoja TUIpaTalvd W TBEPICHUS,
MPOJOJKUTEIBHOCTh KOTOpPOTro ucuucisiercss or 1-3 wac mo 1-3 cyr. Ilponecc
rUapaTaluyd IeMEHTa B ATOT IMEpPUOJI OCOOECHHO YYBCTBUTENIEH K YCIOBHIM
TBEPICHHUS  LEMEHTHOTO  KaMHs, I[IO3TOMY MHOTMMH  HCCJEA0BATEISIMU
NPEIOKEHbl pa3inyHble N00aBKU Mg oOecreueHus ObICTpOro 00pa3oBaHUS
NEPBUYHBIX THAPATHBIX (a3, OT COCTaBa KOTOPHIX 3aBUCAT MOCIEAYIOMNE PUZUKO-
MEXaHUYECKHE CBOMCTBA IIEMEHTHOTO KaMHA U OeToHa. J[J11 yCKOpeHus: TBepACHUS
OBLTM TPEAJIOAKEHBI KPEHTHI (KPUCTAIM3AMOHHBIE KOMIIOHEHTHI), [ICOJUTHI U JIP.
OpHako B CHITy psifia OOCTOSITENICTB B HACTOSAIIEE BPEMS OHU HE HCTIOIB3YIOTCS.

He cMoTps Ha 060Jp1I0€ KOJUYECTBO PAadOT, HAIIPABJICHHBIX HA MOBBIIICHHUE
2 (HEKTUBHOCTH TBEPJCHUS KaMHS, MPOOJieMa YNpaBIeHUS TBEPACHUEM I[EMEHTa
ABJSIETCA aKTyallbHOU. OT YCIEXOB €€ PEIICHUS 3aBUCAT SKOHOMUS IIEMEHTA,
TEMIbl YNPOYHEHUS M CHIDKEHHE SHEpro3arpar MpU NPOU3BOJCTBE I[EMEHTA,
OCTOHHBIX U KeJIe300€TOHHBIX U3JICTUH.

OnHuM W3 mNyTel TMOBBIILICHHWS AKTUBHOCTA W IPOYHOCTH  SIBIIAETCS
1eJIeHanpaBIeHHOe (POPMUPOBAHUE CBONCTB IIEMEHTHOTO KaMHsI 32 CUET BBEICHUS
n00aBOK, OKa3bIBAIOIIMX BIMSHUE HA THApPATALUI0, CTPYKTYpOOOpa3oBaHUE H
TBepJeHUE LleMeHTa. CUMTAETCs, YTO MOBBIINICHUE PAHHEW MPOYHOCTH HACTYIAET
32 cyeT OBICTPON KPUCTAUIM3AIMK  THAPOCYIh()OATIOMUHATOB  KaJbIus,
KPUCTAJUTBI KOTOPOIO0 apMUPYIOT IEMEHTHBIN KaMEHb, & €r0 Mapo4Hasi IPOYHOCTh
M JIOJTOBEYHOCTh CBSI3aHA C KOJMYECTBOM OOpPA3YIOIMIMXCS THUIPOCHINKATOB
KaIblUsl. BaXHBIM Takke SBISETCS WCCIECIOBAaHUE BIUSHUS — YKa3aHHBIX
KPUCTAUIOTUAPATOB MPU BBEICHUM MX OTIEIBHO U COBMECTHO C Pa3IMYHBIMU
miacTuukaropaMu Ha MHTEHCH(PUKALMIO Mpolecca THApATAlUU IIEMEHTa,
yCKOpeHHue Habopa MPOUYHOCTU U MOJYyUYCHUS 0€3yCal0UHbIX [IEMEHTOB U OETOHOB.

AKTyaJIbHOCTh JJAHHOTO TPOEKTAa OYEBHJHA, YTO TMOATBEPXKIACTCS TaKKe
TECHOM €€ CBSI3bI0 C KOHICMIMEW pa3BUTHUS Majoro W CpeaHero Ou3Heca,
nmpaBUTEIbCTBEHHON ['OocymapcTBeHHON mporpaMmoi 1o  (opcUpOBaHHOMY
WH/yCTpUAIbHO-UHHOBAIIMOHHOMY pa3BuTuio Pecny6nuk Kazaxcras.

eab padoThl — HCClIeI0OBaHUE BIUSHHEC KOMILIEKCHOW MOIU(DUITUpYOIEi
n00aBKM C  HWCIOJB30BAaHWEM  MECTHBIX TEXHOTCHHBIX  OTXOJI0B Ha
TEXHOJIOTUYECKHE  XApaKTEePUCTUKH  OCTOHHOW CMECH U  CTPOUTEIHHO-
AKCIUTyaTallMOHHBIE CBOMCTBA OETOHA.

JJIf1 TOCTHKEHHMsI TOCTABJIEHHOW 1eau copMyIHpPOBaHbI M PelIeHbI
cJeAyole HAYYHbIe 3a1a4Hu:

-aHAJIM3UPOBAHBI 1 00OCHOBAHBIHAYYHO-TIPAKTUYECKHUE ACTICKThI TPUMEHECHUS
KOMIUIEKCHBIX ~ MOAUGUIMPYIOMKUX JT00aBOK C HCIOJB30BAaHUEM MECTHBIX
TEXHOT€HHBIX OTX0JIOB B TEXHOJIOTHH TSKENOT0 OETOHA;

-MCCJIC/IOBaHbl CBOMCTBA MECTHBIX IMPOMBIILICHHBIX OTXOJ0B U pa3paboTaH
ONTUMAJIbHBIN COCTaB KOMIUIEKCHON MOoIuMUIMPYIOIeH 100aBKH;

- HWCCJICIOBAHBI BIUSHUS MOAUPUIIMPYIOMHUX J00aBOK HA OCHOBE MECTHBIX
TEXHOT€HHBIX OTXOJAOB Ha TMPOLECChl TBEPACHUSA IIEMEHTHBIX CHCTEM U
TEXHOJIOTHYECKHE CBOMCTBA OETOHHOM CMeECH;



-HCCIICIOBAHBI CTPOUTEIIBHO-IKCILTyaTaIl[MOHHBIE CBOMCTBA THKEIOTO OeTOHA
C HCHOJIb30BaHHEM MoauduIUpylomed J00aBKM Ha OCHOBE MECTHBIX
TEXHOTCHHBIX OTXO/IOB.

Metoabl ucciaenoBanmii. B pabore HCMoMb30BaH KOMIUIEKCHBIA METOJ
WCCIICIOBAaHUM, BKJIIOYAIOIIMM aHAIU3 TEOPUHM M IPAKTUKH HCIIOJIb30BaHUS
MOJU(DUITMPOBAHHOTO TSDKENOr0 OETOHA, CTaHAApPTHBIE M (U3UKO-XUMHYECKUE
METOJIbI: peHTTeHO(a30BbIN, NepruBaTorpadpuueckuii u MK-crnexkrpockonuueckuit u
AIEKTPOHHO-MUKPOCKOITMYECKHM.

Hay4yHble moJ105keHus1, BLIHOCUMBIE Ha 3aIUTY:

- pe3yabTaThl UCCIICIOBAHUI TEOPUU U TIPAKTUKU (POPMHUPOBAHUSI CTPYKTYPHI,
MPOYHOCTH M CTOWKOCTH MOJAU(PHUITMPOBAHHBIX TSHKEIBIX OETOHOB;

- pe3yabTaThl COBEPIIECHCTBOBAHUS TEXHOJIOTUU u CBOMCTB
MOIU(MUIIMPOBAHHOTO TSDKENOr0o OETOHAa C  UCIHOJIb30BAaHUEM  YITIOTHSIOIIUX
HAIlOJIHUTEJICH;

- pe3yibTaThl MCCICAOBAHUS BIMSHHUS BHAA XUMHUUYECKMX M MHUHEPATbHBIX
100aBOK Ha TEXHOJIOTUYECKHUE U AKCIUTyaTallMOHHbIE CBONCTBA
MOAUGPUITUTPOBAHHOTO OETOHA.

Hay4ynasi HoBU3Ha pa0doThI:

-pa3paboTana’ddheKkTUBHAs KOMIUIEKCHAs J100aBKa Ha OCHOBE MHUHEPAILHOTO
ajgcopbeHTa — 0TX0A0B obOorameHuss KaparallamHCKOTo TropHO-000TaTUTEIhHBIX
KOMOMHATOB, MHUKpPOKpeMHe3emMa U cynepiuiactudukaropa. Ilokazano, dTO
BBEJICHHE B COCTaB KOMIUICKCHOM J0OAaBKM MHUKpOKpeMHe3eMa B koiudectBe 30 %
OT MAacChl OTXOJIOB OOOTaIleHUsl MOBBIIIAET MYIIOJaHOBYIO aKTUBHOCTH B JiBa
pasa;

- Ha  OCHOBE aHaluW3a TEOpUA W  TPAKTUKK  IPOU3BOJICTBA
MOJIU(MUIIMPOBAHHOTO TSKENOr0 OETOHA U JUCIEPCHO-CTPYKTYPUPOBAHHBIX
CUCTEM,  pa3pabOTaHbl  TEOPETUYECKHE  TMPEANOCHUIKA M TOJyYEHBI
OKCIIEPUMEHTAJIbHBIE  PE3YNbTaThl 10  MPOU3BOJCTBY  MOJU(DUIIMPOBAHHOTO
TSHKEIOro OEeTOHA IS JKEI€300€ TOHHBIX U3IEINH;

- YCTaHOBJICHO, 4YTO pa3paboTaHHAs TEXHOJOTUS MOIUMUIIUPOBAHHOTO
OeToHa TUIOTHOCTBIO 2435 Kr/M® M KiaccoM 1O Npo4YHOCTH B35, mo ceomMm
TEXHUYECKUM  XapaKTePUCTUKAM  COOTBETCTBYET TS KEIBIM  OeToHam. B
HOPMAaJIbHBIX YCJIOBUSIX TBEPACHUS MPEAEI MPOUYHOCTH MIPU CHKATUU B 7 CYyTOUYHOM
— 38,0 MIlIa u 28-cyrounas 59,5 MlIa.

- ONpE/CJICHO, YTO MOKa3aTellb CPEAHEro 3HaUeHUsl BOJAOMOTJIOMICHUSI OETOHA
B35 ¢ kommekcHol Mmoaudunmpyromnieit qodaskoit — 1,65 %. Mapka 6etona B 35
C KOMIUIEKCHOU MoauduIUpyolie 100aBKkoi 1o BojoHenponuiaemoctu — W14,
beron B 35 ¢ xomrmuiekcHOM Moauduuupyomei 100aBkoi OTHOCATCS K Tpymnmne
cyab(darocroiikue, T.K. OTHOcHTeNbHas Aedopmanus 00pa3loB B Bo3pacte 12
MmecsteB — 0,088 %, uro Hke HopMaTuBHOTO Tokazarens 0,1 %.

- packpbITa MYLIIOJAHOBAas pEaKus, KakK JOMOJHUTEIbHBI HCTOYHUK
oOpa3oBaHUsI  CTAOWJIBHBIX THAPOCWIMKATOB  KaJbIUs, MPOTEKAIoMmas C
MOTJIONICHUEM  BBIJACISIONIEIOCS TPU THUApPATAllMU KJIMHKEPHBIX MHHEPAJIOB
MOPTIAHANTA KPEMHE3EMCOEPKaMMU J00aBKaMu, 00eCTieunBasi, TEM CaMbIM,
OCTAHOBKY KPHUCTAJIM3AlMN STTPUHTUTA B 00JIee TTO3/THUE CPOKH TBEPICHUS.



O00CHOBAaHHOCTh M /I0CTOBEPHOCTH HAYYHBIX I0JIO:KEHHii, BHIBOAOB H
pPeKOMeH AUl MOATBEPKIACHDI:

- pe3yiapTaTaMu JiepuBaTorpaduueckoro, peHTreHocTpykTtypHoro u HMK-
CIEKTPOCKOMMYECKOTO0 METOJIOB aHAJIN3a UCCIIEIOBAHMIA;

- CXOAMMOCTBIO JaOOpaTOPHBIX PE3YIbTATOB, 4 TAKKE TEXHOJOTUYECKUX
napamMeTpoB M3TOTOBJICHUS HAHOCTPYKTYPUPOBAHHOTO MOAMGPHUIIMPOBAHHOTO
OeToHa.

- OSKCHEPUMEHTAJIbHBIE HCCIIEIOBAHUS MPOBOJIMINCH B aKKPEIUTOBAHHOMN
ucciaenosarenbHoil 1adoparopun TOO «MHTEpUHK-ANIMAaTBD)

Bce mnOpoTOKOnbl HMCOBITAHUN  YKA3aHBIOTPAKEHBI B  MPUIOKEHUSAX K
JUCCEPTAIMOHHON pabote. JlabopaTtopus ocHaIeHa COBPEMEHHBIM MPOQIIHBHBIM
o0opyaoBaHuEM, JTaOOpAaTOPHBEIM 00opyaoBaHKeM. Bece paboune Mmecta oCHAIICHbBI
COBPEMEHHOW KOMIIBIOTEPHON TEXHUKOM U JIMIIEH3UOHHBIMHU IIPOTPAMMAMH.

JIMYHBIN BKJIAJ ABTOPA 3aKJI0YAETCH:

- TIOCTAaHOBKE OCHOBHBIX 3aj7a4 HCCJEeJA0BaHMs, (DOPMUPOBAHUM IIEIH,
HaIlpaBJICHUI U METOJ0B UCCIEI0BaHUN;

- AQHAJINW3€ COBPEMEHHOIO COCTOSIHUS TEOpPUM M NPAKTUKU IPOU3BOACTBA
MOJIM(ULIMPOBAHHOTO TSKEIOr0 OETOHA C UCIOIb30BAaHUEM OTXOJ0B O0OTaIIeHNU,
MUKpPOKpEMHE3EMa U XUMUUECKHUX JJ0OaBOK;

- pa3paboTKa ONTUMAJIBHOTO COCTaBa MOJU(UIMPOBAHHOTO TSHKEIOro O€TOHA
kimacca B35 ¢ ucnosb30BaHMEM OTXOJ0B OOOTramieHus, MHUKpPOKpEMHEe3EMa U
XUMHYECKHUX JOOABOK;

- HUCCJIEJAOBAaHME TEXHOJOTMYECKHX CBOMCTB OETOHHOM cMecH ¢
UCIIOJIb30BAaHUEM KOMILJIEKCHOM MOAU(PUIMPYIOIIEH T00aBKU;

- UCCJIEIOBAHNE CTPOUTENIbHO-IKCIITYyaTallMOHHBIX XapaKTEPUCTUK TSHKEIOTO
OoeroHa kiacca B35 ¢ wHcnonp30BaHMEM KOMIUIEKCHOM —MOAUPUIMPYIOLIEH
00aBKHU.

IIpakTHyeckasi HEHHOCTh U peajn3anus padoThl

Pa3paboTanbl coCTaBbl M TEXHOJIOTHS TPOM3BOJCTBA MOIUMDUIIMPOBAHHOTO
6etoHa kiacca B35, mo cBOUM TEXHUYECKUM XapaKTEPUCTHKAM COOTBETCTBYOIIHIMA
Cynb(})aTOCTONKUM THKETBIM OETOHAM.

OnbIT BHeAPeHNs Pe3yJbTATOB pad0ThI B IPOU3BOJACTBE

B MIPOU3BOICTBEHHBIX YCIOBUSIX OETOHHOTO 3aBoja TOO
«HedteCrpoitCepBuc JIT/I» (NSS) ma w™mectopoxaenue TeHrw3 BhIMyIeHA
OMbITHAs MapTHs TsHKENOro 6eToHa kiacca B3S5.

Anpobauust padoTbl

Ha 3aBoge TOO "NORD IIpom HC " Ob11 cOCTaBIIEH aKT € 1I€bI0 BHEPEHUS
pe3ynbTaTOB HCCIIEOBAaHUN B Pa3pabOTKy OETOHHBIX CMECEW Il M3rOTOBJICHUS
XKeNe300€TOHHBIX u3Nenuil. Pe3ynbrarsl uccienoBaHus ObUIM BHEIPEHBI B
y4eOHBIN MpOIECC, a MMEHHO: B JICKIIMOHHBIC 3aHATHUH U IS BBITIOJHEHUS
KYpPCOBBIX pabOT Mo JUCHUIUTHHaM«3anoiaauTesn OetoHay, «Mcmonp3oBanue
OTXOJIOB TMPOMBINIJICHHOCTH B TEXHOJOTMH OETOHHBIX M KEpPaMUYECKUX
MatepuanoBy, « TexHomorus 6etoHay, «MoaudukaTopbl B TEXHOJIOTHH OETOHHBIX
U KEpAMUYECKHX MaTepHalioBy, «lIporpeccuBHbie MaTEpUaIbl U TEXHOJIOTUM.



OCHOBHBIE  TIOJIOKEHUS  JUCCEPTAIMOHHOW  pabOThl  TOKJIAJBIBAIIUCH,
00CYXXIalTUCh U MOJTYYUIN 0JI00pEHNE Ha MEXKTYHAPOIHBIX HAYYHO-TIPAKTUYECKUX
KOH(EPEHITUAX:

- Ha I1I MexayHapoaHou HAY4YHO-TIPAKTUYECKOU KOH(epeHIIUU
«Globalscienceandinnovations 2018: Central Asia», (Actana, 2018);

- International Scientific Conference «Actual Questions and Innovations in
science II», (Balikesir, Turkey, October 9, 2019);

- International Scientific Conference "Global Science and Innovations 2020",
(Tashkent, Uzbekistan, March 6, 2020);

- Ha XllIMexnyHapoaHoi HaydHO-TIpakTH4YeCKOU KoH(pepeHunu «HHOBaMN
B TEXHOJOTHSX W oOpazoBanum», (@wman Ky3I['TY, r. bemoso, Poccus,
2019);

- Ha  MexayHapoaHOW — Hay4dHO-TIpakTU4Yeckod  online  koHpepeHIUH
«HTerpamnusi Hayku, oOpa3oBaHUsS M MPOU3BOJACTBA — OCHOBA pean3alluu
[Tnana narumy (CarunoBckue urenust Nel12, 2020).

Iy6oaukanuu

Pe3ynbpTaThl 1uccepTaliuy OmyoJIMKOBaHbI:

[To Teme muccepTaruu omyoirkoBaHo 18 mewyaTHbIX paboT, B TOM uwucie 2
CTaThH, OIYyOJIMKOBaHHBIC B M3JaHUSAX, MHJICKCUPYEMbIX B 0a3ax HUTUPOBAHUS
Scopus u Web of Science, 6 crathu B XypHajaX, ONpPEICICHHBIX CIHUCKOM
Komurera no koHTposno B chepe odpazoBanus u Hayku PK, 5 cTtaTeu B xKypHanax
C pOCCHMCKUM HHAEKCOM HayuHoro mutupoBanus (PUHII), 5 nmyOnukamuii B
MaTepHaiax MEXIyHapOIHBIX KOH(EpPEeHIMH, B TOM dYHCIe 3 B Marepuaiax
3apyOexHbIX KOoH(epeHIui, moiaydeH | mareHT Ha moje3Hyr Mojaeins PK,
MOJYYEHO O CBUACTEIBCTBA O TOCYAApPCTBEHHOM pErucTpanuu mpaB Ha OOBEKT
aBTOPCKOIO MpaBa.

Crpykrypa u 00beM padoThI

Juccepranuust COCTOUT U3 HOPMATUBHOW CCBUIKH, ONPEIEIICHUH, COKPAILlCHUI
1 0003HAUYCHMUI, BBEJCHUS U D Pa3/eioB U BHIBOJIOB, M3JIOKeHa Ha 125 cTpaHuIax,
coniep kT 36 Tabnuil, 24prUCyHKOB M CITUCOK MCIOJIb30BAaHHBIX UCTOUYHUKOB 13 143
HAaNMMEHOBaHUM.



ABSTRACT
of the dissertation for the academic degree of Doctor of Philosophy (PhD)
in specialty 6D073000 — Production of Building Materials,
Products and Structures

byToleubayevaShamshygaiynBolatkyzy

STUDYING THE EFFECT OF THE COMPLEX MODIFYING
ADDITIVE WITH THE USE OFANTHROPOGENIC WASTEON
CONSTRUCTION AND OPERATION PROPERTIES OF CONCRETE

The work relevance

In the President's messages to the people of Kazakhstan, the need for the
development of a national innovation system for the modernization of the
production of building materials, products and structures to ensure the required
pace of construction and development of this industry in one of the leading areas
of economic development is noted. To do this, it is necessary to create new
highly efficient resource- and energy-saving technologies of building materials
with specified construction and operational properties, since the issues of energy
saving and energy efficiency improvement in the Republic of Kazakhstan are
legally fixed.

The decree of the Government of the Republic of Kazakhstan approved the
state program of housing and communal development of infrastructure
development "Nurly Zher" for 2020-2025. The purpose of the program is to
increase the accessibility and comfort of housing and the development of housing
infrastructure. The task is to improve architectural, urban planning and
construction activities [2]. The large-scale housing program "7-20-25", including
the expansion and development of the oil and gas industry, increased the demand
for concrete and reinforced concrete products, i.e. cement.

Kazakhstan has significant raw materials to saturate the construction
market with modern high-performance binders of a wide range of applications.
One of the radical directions of improving the efficiency and quality of the main
building material — mortar and concrete is the widespread and scientifically based
use of highly effective individual and multicomponent complex modifying
additives.

To date, numerous studies have established the basic laws of the processes
of hydration and hardening of cement stone. It is shown that the activation of
cement stone hardening is achieved by using fast-hardening and high-strength
cements. However, this is due to high energy costs in their production. In
addition, the expected activation effect is not always achieved.

This is especially true of the early period of hydration and hardening, the
duration of which ranges from 1-3 hours to 1-3 days. The process of cement
hydration during this period is particularly sensitive to the conditions of cement
stone hardening, therefore, many researchers have proposed various additives to
ensure the rapid formation of primary hydrate phases, the composition of which



determines the subsequent physical and mechanical properties of cement stone
and concrete. To accelerate the hardening, rolls (crystallization components),
zeolites, etc. were proposed. However, due to a number of circumstances, they
are not currently used.

Despite the large number of works aimed at improving the efficiency of
stone hardening, the problem of cement hardening management is relevant. The
success of its solution depends on the savings of cement, the rate of hardening
and reduction of energy consumption in the production of cement, concrete and
reinforced concrete products.

One of the ways to increase the activity and strength is the purposeful
formation of the properties of cement stone through the introduction of additives
that affect the hydration, structure formation and hardening of cement. It is
believed that an increase in early strength occurs due to the rapid crystallization
of calcium hydrosulfoaluminates, whose crystals reinforce cement stone, and its
vintage strength and durability is associated with the amount of calcium
hydrosilicates formed. It is also important to study the effect of these
crystallohydrates when they are introduced separately and together with various
plasticizers on the intensification of the cement hydration process, acceleration of
strength gain and the production of non-shrinkable cements and concretes.

The relevance of this project is obvious, which is also confirmed by its
close connection with the concept of development of small and medium-sized
businesses, the government State program for accelerated industrial and
innovative development of the Republics of Kazakhstan.

The work goal is to study the effect of a complex modifying additive using
local anthropogenic waste on technological characteristics of the concrete mixture
and construction and operational properties of concrete.

To achieve this goal, the following scientific tasks were formulated and
solved:

- there were analyzed and substantiated scientific and practical aspects of the
use of complex modifying additives using local anthropogenic waste in the
technology of heavy concrete;

- there were studied the properties of local industrial waste and developed the
optimal composition of a complex modifying additive;

- there was studied the modifying additives based on local man-made waste
effect on the processes of cement systems hardening and the technological
properties of the concrete mixture;

- there were studied the construction and operational properties of heavy
concrete using a modifying additive based on local man-made waste.

Methods of study. A comprehensive research method was used in the work
including the analysis of the theory and practice of using modified heavy concrete,
standard and physicochemical methods: X-ray phase, derivatographic and IR
spectroscopic and electron microscopic methods.

Scientific provisions for the defense:

- the of studying the theory and practice of forming the structure, strength and
durability of modified heavy concrete;



- the results of improving the technology and properties of modified heavy
concrete with the use of sealing fillers;

- the results of studying the effect of the chemical and mineral additives type
on the technological and operational properties of modified concrete.

The work scientific novelty consists in the following:

- an effective complex additive has been developed based on a mineral
adsorbent — waste from the enrichment of the Karagailinsky mining and processing
plants, microsilicon and superplasticizer. It is shown that the introduction of
microsilicon into the composition of a complex additive in the amount of 30% of
the mass of enrichment waste increases the pozzolan activity by two times;

- based on the analysis of theories and practice of modified heavy concrete
and dispersed-structured systems production, theoretical prerequisites were
developed and experimental results were obtained for the production of modified
heavy concrete for reinforced concrete products;

- it was found that the developed technology of modified concrete with the
density of 2435 kg/m® and the B35 strength class, in terms of its technical
characteristics corresponds to heavy concrete. Under normal conditions of
hardening, the ultimate strength in compression within 7 days is 38.0 MPa and
within 28 days is 59.5 MPa.

- it was determined that the indicator of the average value of water absorption
of B35 concrete with the complex modifying additive is 1.65 %. The B35 concrete
grade with the complex modifying additive is W14 for water resistance. B35
concrete B35 with the complex modifying additive belongs to the group of sulfate-
resistant, because relative deformation of the samples at the age of 12 months is
0.088 %, which is lower than the standard indicator of 0.1 %.

- the pozzolan reaction is disclosed as an additional source of formation of
stable calcium hydrosilicates, which proceeds with the absorption of portlandite
released during hydration of clinker minerals with silica-containing additives,
thereby ensuring the stop of ettringite crystallization at a later time of hardening.

Validity and reliability of scientific provisions, conclusions and
recommendations are confirmed by the following:

- the results of derivatographic, X-ray structural and IR-spectroscopic
methods of the research analysis;

- the convergence of laboratory results, as well as technological parameters
for manufacturing nanostructured modified concrete;

- experimental studies were carried out in the accredited research laboratory
of the Interinzh-Almaty LLP.

All test reports are reflected in the appendices to the dissertation work. The
laboratory is equipped with modern specialized laboratory equipment. All
workplaces are equipped with modern computers and licensed software.

The personal contribution of the author consists in the following:

- formulating the main research objectives, forming the goal, aspects and
research methods;

- analyzing the current state of theories and practice of producing modified
heavy concrete using dressing waste, microsilica and chemical additives;



- developing the optimal composition of modified heavy concrete of the B35
class using dressing waste, microsilica and chemical additives;

- studying the technological properties of the concrete mixture using a
complex modifying additive;

- studying the construction and operation characteristics of the B35 class
heavy concrete using a complex modifying additive.

Practical value and implementation of the work

There were developed the compositions and technology of producing
modified concrete of the B35 class, according to their technical characteristics that
correspond to sulfate-resistant heavy concretes.

Experience in implementing the work results in production

A pilot batch of heavy concrete of the B35 class was produced in the
production conditions of the concrete plant NefteStroyService LTD (NSS) at the
Tengiz field.

Approbation of work

At the plant NORD Prom NS LLP there was drawn the act with the aim of
introducing the research results into the development of concrete mixtures for
manufacturing reinforced concrete products. The results of the study were
introduced into the educational process, namely, in lectures and for the
implementation of term papers in the disciplines "Aggregates of Concrete", "Use
of Industrial Waste in the Technology of Concrete and Ceramic Materials",
"Concrete Technology", "Maodifiers in the Technology of Concrete and Ceramic
Materials 7, “Progressive Materials and Technologies”.

The main provisions of the dissertation were reported, discussed and
approved at international scientific and practical conferences:

- at the Il International Scientific and Practical Conference "Global Science
and Innovations 2018: Central Asia", (Astana, 2018);

- International Scientific Conference "Actual Issues and Innovations in
Science II", (Balikesir, Turkey, October 9, 2019);

- International Scientific Conference "Global Science and Innovations 2020",
(Tashkent, Uzbekistan, March 6, 2020);

- at the XIII International Scientific and Practical Conference "Innovations in
Technology and Education” (a Branch of KuzSTU, Belovo, Russia, 2019);

- at the International Scientific and Practical Online Conference "Integration
of Science, Education and Production as the Basis for Implementation of the Plan
of the Nation" (Saginov’s Readings No. 12, 2020).

Publications

On the topic of the dissertation, there were published 18 works including 2
articles published in the editions indexed in the Scopus and Web of Science
citation databases, 6 articles in the journals determined by the list of the Committee
for Control in Education and Science of the Republic of Kazakhstan, 5 articles in
the journals with the Russian Science Citation Index (RSCI), 5 publications in the
proceedings of international conferences including 3 articles in the proceedings of
foreign conferences, 1 patent for a utility model of the Republic of Kazakhstan was



received, 5 certificates of state registration of rights to an object of copyright were
received.

The work structure and scope

The dissertation consists of a normative reference, definitions, abbreviations
and designations, an introduction, 5 sections and a conclusion; it is presented on
125 pages, contains 36 tables, 24 figures and a list of 143 used sources.



