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aJly YUIiH YChIHBLIFaH «['HAPOTeXHUKAJBIK KYPbLIbICTAPAbI NAHIAJIAHY
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KyMBICTBIH 03€KTiJIiri

Kazak cy mapyambuiblfbl FbUIBIMH-3€PTT€Y HHCTUTYTBIHBIH JEPEKTEPI
OolipiHa Ka3zakcranjga cy 3HEPrUsiCBIHBIH OpacaH 30p KOpPJApbIH >KUHAKTAYIbI
apblHAbl TOMNBIPAKTHl THUIPOTEXHUKAIBIK KYpbUIBICTAPABIH 35%-1aH acTaMbl
KYpIenl XeHAeydl Tamam eTefl. A3aMaTThblK, ©HEPKICINTIK, TUIPOTEXHUKAIBIK,
KBLTYy SHEPIrEeTHKANbIK, XOJI XKoHe 0acKa KYpBUIbIC TYPJIEPIHAE €H KeIl TapasiFaH
KYpbUIBIC ~ MaTepuasibl OeToH Oonblll  TaObulafgpl. beToHHaH KacaiFaH
TUAPOTEXHUKANBIK KYPBUIBICTAPABIH KYpPbUIBIMJIAPHI Kejeci cebentep OoWbIHIIA:
KOIDKBUIIBIK MY3/aTy MEH €piTy UMKIJIAphl, CYJbIH CIHYl, 3pO3Usl MEH KEJJIETY,
COHJIali-aK «CUITUTI-KPEMHMIII» JIeTl aTalaTblH peakUusiap/blH, SFHU LEMEHT
cuiTuiepl Gap TONTBHIPFBIIUTHIH KPEMHUN JUOKCUIl PEAKUUSACHIHAH TYybIHJAFaH
OCTOHHBIH KOpPPO3MUACHI HOTHXKECIHAE yHeMl Oy3bunaabl. OchbifaH OalaHBICTBHI,
TEMIPOETOH KOHCTPYKIUSIapbIHAH JKacajJfaH KYpbUIbICTApbl OaKblLIay Macelec,
acipece Cy MEH KEep aCThl CyJAPbIHbIH KbICBIMBIHBIH aCThIHJIAFbl TUAPOTEXHUKAIIBIK
KYpBUIbICTAp/Ibl AHJaIaHy KE31H/€ YJIKEH MaHbI3Fa he, MyH/1a OEpIKTIKIIEH KaTap
KOFaphl Cy OTKIZ0CyHIUTK KaxeT. beTOH KypbUIbIMBIHIAFbl MUKPOKapPBIKTAPIbIH
031 JIe MUKPOKEpHEY KOHIIEHTpaTopiapbl O0JbIN TaObutaabl, onap KazakcTaHHBIH
KOIITEreH OHIPJEpiHiH KIMMAThl >XarJalblHIa aca KypAell 3aKbIMIapFa oKen
COKTBIpYBI MYMKIiH. OChI ce0enTi MyHJall KypbUIbICTapbl MEP3iMAL OAKbLIAY KOHE
MOHUTOPUHT XKYprizy KaxeT. COHABIKTAH THUJIPOTEXHUKAIBIK KYpPbUIBICTAPAbI
naiijlanany Ke3iHje MHUKpOKepHeyJepal Oakpuiay OONbIHINA KEIIEH Il IIapaiapabl
a3ipiey oTe ©3eKTi Macene Oonblll TaObuIanbl, OWTKEHI FUMaparrap MeH
KYPBUIBICTAPJBIH  KYPBUIbIC KOHCTPYKLMSUIAPBIHBIH JKaFdailbl JKOHE OJapbl
naijjanany Kaylirci3airt TEXHUKAJIbIK JKaFJai bl Kyienl Oakbuiay bl KaKeT eTel.
Ochl 3epTTey FUMapaTTap MEH KypbUIbICTapAbl OakblIay >KOHE MOHHUTOPHUHILUIEY
TOCUIAEPIH alKbIHJAyFa KOHE MEMIIEKETTIK MaHbI3bl 0ap MIHAETTEpPAl — 9pTypiil
MakcaTTarbl ~FUMapaTTap MEH KYpbUIBICTApAbl  Kayilici3 mailganaHymasl,
TEXHOTEHJIK amarrap TOyeKeNAEepiH a3alTyapl KaMmMTamachl3 €Tyre MYMKIHAIK
Oepeni. byn skympIcTa XanbplKapaJblK HOpMalapra COMKeC TUAPOTEXHHUKAIBIK
KYPBUIBICTAP/IbI KYPY KoHE TaijanaHy MpOolECciHAe MUKPOKEepHeyJepal Oakpliay
OOWBIHIIIA )KaHA YCHIHBICTAP YCHIHBLIAIBI.

3eprTey MaKcaTbl MeH MiHAeTTEPI

JluccepTauusuibIK >KYMBICTBIH MAaKCaThl TUAPOTEXHUKAIBIK KYPBUIBICTapIaFbl
MUKpOKEpHeyiep/ii Oakpliay OOMBIHIIA OJapAbIH KayllCi3airiHe MOHHUTOPUHT
KYPrizyJl KamMTamachl3 €TE€TIH HOPMAaTUBTIK-TEXHUKAIBIK Ky)XKaTTaMaHbl 931pJiey
0O0JIBIN TaObLIAbI.

KolibutFan MakcaTka ColKec Keyeci MiHAETTEep aHbIKTaNIbl:



— IIEMEHT KOMITO3UTTEPIHIH 1MIIHAE AIEKTP OTKI3TIII «KETlHIH» maijga 0oy
mapTTapbl MEH 3aHABUIBIKTAPbIH 9p TYPJl MaTepHalIapAbl - OHIIPYILIl ©HEPKACII
OHIMJIEpiH HET13T1 Maiifananyra oenriiey;

- TUAPOTEXHUKAJIBIK KYPBUIBICTAP/bl CalfaHJa KOJAAHBLIATBIH LIEMEHT
KOMIO3UTTEPIHIH Kypamaapbl MEH jkacay TOCULIEpIH d31pIiey;

- OHEPKICINTIK KaJABIKTap/IbIH KOMIIO3UTTIH MEXaHHUKAJBIK XKOHE AJIEKTPIIK
KaCUETTEPiHE SCEPIH 3ePTTEY;

- CEHCOPJBIK LIEMEHT KOMIO3UTTEPIH OHIPY OOMBIHIIA YCHIHBICTAP J31pIey;

- CBIHAK 3€pTXaHaJlapbl CTAHJAPTTAIFaH SJICTEP PETIHJE KOoJJaHa alaTblH
eJiIeyJiepAiH Oenrici3airin 6aranay 9JICTEMECIH kKacay.

Fu1abpIMH KaHAJBIK
- TUIPOTEXHUKAJIBIK KYPBUIBICTAp YIIIH KYPBUIBIC MaTepuajbl pPETIHAE
KOJIIaHyFa OOJIaThIH KAKCAPThUIFAaH MEXaHUKAJIBIK KacuerTepl 0ap HEMEHT
KOMITO3UTTEPIH aIyIbIH SIICTEPI MEH KYpambl FBUIBIMH HETI3/IEITECH KOHE
AKCIIEPUMEHTAIIBI TYPJIE PaCTAIIFaH;
- uemeHTTi 10%-nan 20%-ra anMacTelpy Ke31H/I€ OHEPKACINTIK KaJIbIKTap
HETi31HJI€ aJblHFaH [EMEHT KOMIIO3UTTEPIHIH 3JEKTP  OTKI3TIIITIK
KACHETTEPIHIH KaKcapybl 3€pTTENAl )KOHE TYCIHIAIPUIIL;
- aJbIHFaH LEMEHT KOMIIO3UTTEPIHIH OHTAWIbl Kypambl Kenl (YHKIMSIIbI
KYpPBUIBIC ~ MaTepuajapbl peTiHAE KOJJAaHyFa skapamibl  EKEeHJITr1
AKCIIEPUMEHTAIIABI TYPJE PaCTAIIIbI;
- anfam peT OOKCHUT KaJAbIKTapbl (KbI3bUI IIJIaM) MOJWBUHUIAIKOIOJb
TaJIIBIKTAPIMEH Olpre KOJJaHBUIABL, ajl ajblHFAH LEMEHT KOMIIO3UTI
OakplIay YJTICIMEH CalbICTBIPFaH]Ia JKAKCAPTHUIFAH JJIEKTPOMEXaHUKAIIBIK
KACHETTepre ue;
- CEHCOpJBIK LEMEHT KOMIIO3UTTEPIHIH BJEKTPIIK KEeAEpriciH eiley
HOTIDKENIEPIH  CANBICTBIPY YIIIH KOJIJaHyFa OOJIaThIH — ©JIIeyIep/IiH
Oenrici3airia Oaranay 9ici Kacajbl;
- TETEpPOreH i1  JKyhemeH  (TallIbIK-OOeJIIeK)  DJIEeKTP  OTKI3TIIITIK
KarlaiapbIHbIH MOJIEN sKacall Ibl.

IIpakTUKaJBIK KYHIBLJIBIFbI KJHE )KYMBICTBIH iCKe aChIPbLIYbI
- TUIMJ1 LEMEHT KOMMO3UTTEPIH alyJblH OHTAWMIIBI OAICTEPl MEH KYpaMbl
931pJIeH/I1;
- IEMEHT KOMIO3UTIHIH KYpPaMbIHAA KbI3bLI IIJAMJIbl apanacThIpybIH
KaparanbIM jKoHe THIMJ1 9/11C1 YChIHBLIABL;
- LIEMEHT KOMITO3UTIHIH TEXHUKAJIBIK KACUETTEP1 XKAKCAPTHUIIbI;
- ChIHAK >KOHE KaauOpJiey 3epTXaHachblHla anpoOalusiianFaH OelriCi3/IiKTI
Oaranay 9J1iC1 YChIHBUIABL;
- QIIOMUHUN OHJIPICIHIH OHEPKACINTIK KaJJbIKTaphlH MNalJanaHy >XoHe
KBLTYy SHEPIHsl OPTAJIBIKTAPBIHIA OTHIHBI KaFry €ceO1HEeH KOopIllaraH opTara
3USIH/BI BIKIAIBIH a3aiTy ocepi.



KyMBICTBIH KYPbLIBIMBI MEH KeJIeMi: JHCCepTalUsIIbIK KYMbIC
KipicnejeH, aiThl  OesiMmHEH, Oenimaep  OOHMBIHIIA  TYXKbIPBIMAAPJAH,
KOPBITBIHABIIAH, NaiJallaHbUIFaH oe0ueTTep Ti3iMiHeH Typanabl. Kymbic 126
OetTe OasiHnanraH, 28 cyper koHe 20 kecte, 120 ataynaH TypaTbiH JEepPEKKO3IIEp
T131M1 KOPCETUITEH.

bipinmi  0esiiMmae  KOHCTPYKUMSUTAPIBIH — JKaM-KYHIH — KYPBUIBIMIBIK
MOHUTOPUHTUIEYIIH CTaHAAPTTAJIFaH OMAICTEpPl, COHJAW-aK KOHCTPYKUHUSJIAPAbIH
Kal-KyHiHE  MOHUTOPUHI  JKYPri3yAl  perjiaMeHTTeHTIH  KOJJaHBICTaFbl
HOPMATHUBTIK-KYKBIKTBIK >KOHE TEXHUKAJIBIK 0a3a Kapasbl.

Exinmi, yminmi xoHe TOpTiHmIi (eJiMaepae 3epTTeyal OTKI3y 9icTepi,
OJIapJIbl JKYPrizy OOMBIHIIIA HOPMATUBTIK Ky>KaTTap CUMAaTTalFaH, COHBIMEH KaTap
KOJIAHBLIATBIH MaTe€pUaap MEH YJrulepll AJailblHIay oAIiCTepl KOHE LEMEHT
KOMIO3UTTEPIHIH JICKTPJIIK KACUETTEPIH OJIIICY 9IICTEPl CUMATTaIFaH.

becinmi :xoHe aJTBIHIIBI Oe6JiMAepae KYpbUIBIMIBI KaJbIITaCTHIPY
MEXaHU3MJIEPIH 3E€PTTEY HOTIKEIEPl *KOHE KOMIIO3UTTEP/IH camachklH Oackapy
LHEMEHT KOMIIO3UTTEPIH OHAIPYIIH MHUKPOKYPBUIBIMBI MEH MHUKPOMEXaHUKAChI
CUIIATTAJIFaH, LIEMEHT KOMIIO3UTTEPIHIH JJIEKTPJIK KEIEPriCiH eJIley 9JICI KOHE
OHBI KOJIJIaHy OOMBIHIIA MPAKTUKAJIBIK YCHIHBICTAP YCHIHBUIFaH.

Kerinmi 0OeJiiMae KOMIO3UTTEp MEH MUKPOKYPBUIBIMAAPIBIH KYpaMbIH
OHTaNIaHABIPY KOHE 3ePTTEY HOTHKEIIEPIHE dcep €TETiH (aKkTopap

Cerizinmi 0esimMae KOMIIO3UTTEPAl CaHABIK MOJAEIBIACYAIH aIrOpPUTMIEP]
MEH HOTHXENepl KOPCETIITEH.

ANTBIHIIBI 06JIiM/Ie: KYTUIETIH 9KOHOMUKAJBIK 9cepAl Oaranay »xKyprizuiii.

KyMbICTBI anipodalusA/Iay KIHE KAPUATAHBIMAAP

JKyMBICTBIH HET13T1 HOTHXKENepl Keneci KoHpepeHusiapaa 0asHaaaab:

1 Kaszipri onemzeri e3ekTi FbUIBIMH 3epTTeyiiep: XXV XanblKapasbIK
FBUIBIMH KOH(pepeHus, (Mambip 2017 x.), [lepescnaB-XMenpHULKMM, YKpanHa;

2  «Celipynmun  oxkynapel-14:  JKacrtap, FbuUIbIM, HWHHOBaLUsIap:
uudpraaHaAbIpy — AaMyJbIH JKaHa Ke3€H1» peclyOJIMKaNbIK FbUIBIMUA-TEOPUSIIBIK
KoH(pepeHuuscsl (cayip, 2018 x.), ActaHa K.;

3 Onmey TexHUKachl OoibIHIIA XalbIKapaiblK KoHpenepauusHbiH XXII
Hynuexy3unik konrpeci - XXII World Congress of the International Measurement
Confederation IMEKO 2018 (kbipkyiiek, 2018 x.) bendact ., AHrnus.



JluccepTauusuiblK >KYMBICTBIH HET13T1 epekeriepl Topt Oacma
0aCBIITBIMBIHIA JKAPUSIIAHIBI:

Jepexkeosi AKypHanabiH
KapHusiIay KYHII
peiTHHII
Atyaksheva A. et al. On the Issue of an Ash CiteScore 0.33
Microsphere Application as a Framework Forming SJR 0.180
Filler in Composite Materials //Key Engineering [Mponentuns 14% (Q4)

Materials. — Trans Tech Publications Ltd, 2018. — T.
781.—C. 176-181.

Niyazbekova R. K. et al. Ash Deposits CHP—-as an CiteScore 0.73
Additional Source of Raw Material for Construction SJR 0.273
Production //Chemical Engineering Transactions. — [Iponentuns 36% (Q3)

2018. - T. 70. — C. 649-654.

Niyazbekova R. et al. Investigation of the properties of | CiteScore 2.76

composite materials based on cements containing SJR 0.250

micro-and nanoparticles from red mud //Technology. — | [Ipouentuns 40% (Q3)
2018. —T.9.—Ne. 8. — C. 715-724.

Konkanov M. et al. Environment-Friendly, Self- CiteScore 3.72

Sensing Concrete Blended with Byproduct Wastes SJR 0.592

//Sensors. —2020. — T. 20. — Ne. 7. — C. 1925. [Mponentuns 93% (Q1)

PCT xanbikapasiblK TaTEHTIH ajlyFa ©TIHIM Oepuii.

Koprayra mblrapblLIaThIH HETi3ri epexeJiep

- OHTaWJaHABIPY HOTHXKENEPl KOHE CEHCOPJIBIK LEMEHT KOMIO3UTTEPIH aly
axicTepi;

- AJIIOMUHUHU OHJIIPICIHIH  OHEPKACINTIK  KaJJIbIKTAPbIHBIH  I[EMEHT
KOMITO3UTIHIH 3JIEKTPOMEXaHUKAJBIK KACUETTEPIHE BIKIANbL;

- KYpBUIBIMHBIH MUKPOKEPHEYIH OJIIey Ke31HJEe OJIIeyNep/IiH Oenrici3airia
Oaranay OOMBIHILIA TPAKTUKAJIBIK 9ICTI J31pJey.

AJNBIHFAH HOTHIKENEPAIH AYPBICTHIFbl CTATUCTHKAJBIK Tajlgay MEH €CenTey
OMICTEpIH KOJJAHYMEH JKOHE 3epTTeysieplie  ojlIeyJepAiH JoIAirt MeH
IYPBICTBIFBIHBIH Tajlan €TUIETIH JEHI€lH KaMTaMachl3 €TETIH O3bIK 3€PTXaHAIBIK
YKOHE OJIIICY a0 bIFbIH NMalJaJaHyMEH KaMTaMachl3 €TiIeAl.




AHHOTAIUA
auccepranMoHHoi padorsl Konkanosa Mapara /[skymaraeBu4a no reme:
«Pa3paboTKka HOpMATHBHO-TEXHHYECKOH JOKYMEHTALUH JJIs1 KOHTPOJIA
MHUKPOHANPSKEHUH MPH IKCILVIYATALMU THAPOTEXHUYECKHUX COOPYKEHUIN»,
NPEACTABJICHHYIO HA COMCKaHMe Y4eHoi creneHu qoKkTopa PhD no
cnenuanabHocTH: 6D073200 — «CrangapTusanus U cepTUUKALUATD)

AKTYaJbHOCTH PadOTHI

[To nanabM Ka3zaxckoro Hay4yHO-MCCIEA0BATEIBLCKOTO HHCTUTYTA BOJHOTO
xo3siictBa B Kaszaxcrane 6osee 35% HaAmOpHBIX TPYHTOBBIX T'MJIPOTEXHUYECKHX
COOPY’KE€HUM, aKKyMYJHUPYIOUIMX OrPOMHBIE 3amachl BOJAHOW SHEPIHH TPEOYIOT
KaluTaJIbHOIO PEMOHTA. B IpakaHCKOM, MPOMBIIUIEHHOM, THIPOTEXHUYECKOM,
TEIJIO3HEPIeTUYECKOM, JIOPOXKHOM M JAPYTHX BHJIaX CTPOUTEIbCTBA Hauboliee
IIMPOKO PACHpOCTPAHEHHBIM CTPOUTEIBHBIM MaTEpHAIOM SBIISIETCS OETOH.
beToHHBIE  THIPOTEXHUYECKHE  COOPYKEHHUS  IOJBEPrarOTCs  IMOCTOSHHBIM
pa3pylI€HUsAM CTPYKTYp MO CHEAYIOUIUM NPUYMHAM: MHOIOJIETHHM LHMKJIaM
3aMOpPAKMBAHUS U OTTAaMBAHMSA, MPOCAYMBAHUIO BOJ, 3PO3UH U BBIBETPUBAHMUS, a
TaKXKe B pe3yJbTare NPOTEKAaHMS, HA3bIBAEMBIX, «IIEJIOYHO-KPEMHHUEBBIX)
peakiui, T. €. Koppo3uel OeToHa, BBI3BAHHOW peakiued AUOKCHUIIa KPEMHUs
3alIOJIHUTEI €O IIEJIoYaMM LieMeHTa. B 3TOM CBA3M BOIPOC MOHUTOPUHIA
COOPY)KEHHH M3 KeIe300€TOHHBIX KOHCTPYKLUHMH NPHOOPETaeT OrpOMHOE
3HAUYE€HHUE, OCOOEHHO TMpPH OKCIUIyaTalud THUJIPOTEXHUYECKUX COOPYKEHUH,
HaxOJAIIMXCS MO JAaBJICHUEM BOJIbI U TPYHTOBBIX BOJ, T/I€ HApSAYy C MIPOYHOCTHIO
TpeOyeTcs BBICOKAs BOAOHENPOHUIAEMOCTh. Jlake MUKpPOTPEUIMHBI B CTPYKTYpE
OeTOHa SIBJIAIOTCS KOHLEHTPATOpaMU MUKPOHANPSLKEHHM, KOTOPbIE B YCIOBUAX
KJIMMaTa MHOTMX pernoHoB KaszaxcTrana, MOTyT HpHUBECTH K 0oJjiee Cepbe3HbIM
noBpexaeHusM. Ilo 3Toll mpuunHEe HEOOXOIMMO MPOBEACHHE MNEPHUOTUUYECKOTO
KOHTPOJSI M MOHMTOpPHUHIa Takux coopyxkenuil. Iloatomy pa3paboTka
KOMIUIEKCHBIX MEpP II0 KOHTPOJIKO MUKPOHANPSDKEHUHM TIPU  AKCIUTyaTalun
TUAPOTEXHUUYECKUX COOPYIKEHUH SABJIAETCS BECbMa aKTyaJlbHOU 3a7ayey, B CBA3U C
TE€M, YTO COCTOSHUE CTPOUTEIBHBIX KOHCTPYKLUMM 30aHUM U COOPYXKEHUU H
0e30MacHOCTh HMX JKCIUIyaTauu TpeOyIoT CHCTEMAaTHYEeCKOro  KOHTPOJIS
TEXHUYECKOTO COCTOsIHUSA. J[aHHOe HcclieIoBaHUE TO3BOJIST ONPENETUTh CIOCOOBI
KOHTPOJII © MOHUTOPUHTA 3/JaHUNA M COOPYKEHUU M 00ECIEeUuTh pelieHue 3aaay
rocyJapCTBEHHOTO 3HAUYEHUs — 0€30IaCHOM AKCIUTyaTaluy 34aHUil U COOPYKEHUN
pa3IMYHOrO0 HA3HAYEHHUs, YMEHBIICHHE PHUCKOB TEXHOT€HHbIX KaTtacTpod. B
JaHHOW  paboTe  BBIABUTAlOTCS  HOBBIE  PEKOMEHJAIMU 10  KOHTPOJIIO
MUKPOHAINPSDKEHUM B IPOLECCE CO3MaHUSA M DKCIUIyaTallud TUIPOTEXHUYECKUX
COOpYKEHUN B COOTBETCTBUH C MEKIYHAPOAHBIMU HOPMaMHU.

Ieanb 1 3a1a4u HCCIeT0OBAHUM

[enbto auccepTalluOHHOW pPabOTHI SIBISIETCS pa3paboTka HOPMATUBHO-
TEXHUYECKOM  JOKyMEHTallMM 1O  KOHTPOJI  MHUKDOHAINpPSDKEHHH B
TUAPOTEXHUYECKUX  COOPYXKEHHSX,  OOECIEeUMBAIOIIUX  MOHUTOPUHT  HX
0e30I1acCHOCTH.



B cooTBeTCTBMM € MOCTaBIEHHOM LENbIO OBLIM ONpPEAENECHbl CIEAYIOIINE
3a/1a4H:

- OIpELICIICHUE YCIIOBUU 51 3aKOHOMEPHOCTEN oOpazoBaHuUs
AJIEKTPONPOBOASAIICH «CETW» BHYTPU LIEMEHTHBIX KOMIIO3UTOB HAa OCHOBHBIE
WCIOJB30BaHUU  PA3JIMUHBIX  MaTepualioB —  MPOAYKTOB  J0ObIBaroIIen
MIPOMBIIIJIEHHOCTH;

- pa3zpaboTaTh COCTaBbl W CHOCOOBI TMOJYYEHUS IIEMEHTHBIX KOMIIO3UTOB
MIPUMEHSAEMBIX B CTPOUTENIBCTBE THAPOTEXHUYECKUX COOPYKECHUN;

- UCCIIEIOBaTh BIIMSIHUE TMPOMBIIIJICHHBIX OTXOJOB HAa MEXAaHUYECKHE W
AJIEKTPUYECKUE CBOMCTBA KOMIIO3UTA;

- pazpaboTaTh PEKOMEHJAIMU MO0 MPOU3BOJCTBY CEHCOPHBIX IIEMEHTHBIX
KOMITO3UTOB;

- pa3paboTaTh METOJMKY OLEHKH HEOINPEIEICHHOCTU H3MEPEHHM, KoTopas
MOXET OBITh UCIOJIb30BaHA HCHBITATEIIBHBIMU JTA0OPATOPUSIMH B KadecTBE
CTaHIAPTU30BAHHBIX METO/IOB.

Hayuynas HoBH3HA
- HAy4YHO OOOCHOBaHbl U JKCIEPUMEHTAIBHO MOJATBEPKIACHBI COCTAaBBI U
COCOOBl  MOJIyYEHUS] LIEMEHTHBIX  KOMIIO3UTOB €  YJIy4YIIEHHBIMHU
MEXaHUYECKUMHU CBOMCTBAMM, KOTOPbIE BO3MOXKHO NMPUMEHSTh B KAaUECTBE
CTPOUTEIBHOrO MaTepuaa A TUAPOTEXHUUECKUX COOPYKEHUM;
- UI3y4eHO U OOBACHEHO YJY4IlIEHHE OJJIEKTPOIPOBOJHBIX CBOWCTB
MOJIy4a€MbIX LIEMEHTHBIX KOMIIO3UTOB HA OCHOBE NMPOMBIIIJIEHHBIX OTX00B
npu 3amenieHuu uementa ot 10% a0 20%;
- OKCIIEPUMEHTAIBHO TOJITBEPKACHO, YTO TMOJYYEHHbIE ONTHUMAJIbHBIE
COCTaBbl LIEMEHTHBIX KOMIIO3UTOB MHPUTOJHBI K NMPHUMEHEHHIO B KadeCTBE
MHOTO(YHKIIMOHAJIbHBIX CTPOUTENbHBIX MATEPHAJIOB;
- BIIEPBBIC UCIIOIB30BaHbl OTXO/IbI OOKCUTOB (KpAaCHBIN IIJIaM) B COYETaHUU
C BOJIOKHAMH NOJIMBUHWJIAJIKOIOJA, MPHU ATOM IMOJYYEHHBIM LEMEHTHBIN
KOMIIO3UT O0JIaaeT YIY4YUIEHHBIMH 3JEKTPOMEXaHUYECKHUMHU CBOMCTBaAMU
10 CPAaBHEHUIO C KOHTPOJIBHBIM 00pa3LOM;
- pa3paboTaHa METOJMKA OLICHKM HEOIPEACIICHHOCTH U3MEPEHH, KOTOpas
MOXXET MPUMEHSThCS IS COINOCTAaBJICHUS PE3YJIbTaTOB HM3MEPEHUU
AIEKTPUYECKOT0 COMPOTUBIICHUS CEHCOPHBIX LIEMEHTHBIX KOMIIO3UTOB;
- IOCTpO€Ha MOJIeJb YCIOBUH 3IJIEKTPOIMPOBOJHOCTH C TIe€TEPOrE€HHOM
cucreMe (BOJIOKHO-YaCTHUIIA).

IIpakTHyeckasi HEHHOCTHh U peajn3anus padoThl
- pazpaboTaHbl  ONTHMAaJbHBIE COCTaBbl W  CIOCOOBI  MOJy4YEHUS
() PEKTUBHBIX [IEMEHTHBIX KOMIIO3UTOB;
- IpPEeJIOKEH MTpPOCTOM U A(DPEKTUBHBIA METOJ CMEIIMBAHUS KPacHOTO
[IUIaMa B COCTaBE LIEMEHTHOI'O KOMIIO3UTa;
- YJIy4II€Hbl TEXHUYECKHUE CBOMCTBA IEMEHTHOTO KOMIIO3HUTA;
- TIPEJIOKEH METOJ OIIEHKH HEOMpPEACICHHOCTH, KOTOPBIM anpoOupoBaH B
UCIIBITATENIbHON U KaTHMOPOBOYHOM TabopaTopui;



- 3Q(eKT Mo yMEHBIIEHUIO BPEIHOTO BO3ACHCTBUS Ha OKPY’KAIOIIYIO 3a
CYET UCIOJIb30BAaHUS MPOMBIIIJIEHHBIX OTXO0JI0B MPOU3BOJICTBA AIIOMUHUS U
CKMT'aHMsI TOIUIMBA Ha TETUIOBBIX SHEPIOLEHTpANIEH.

Crpykrypa m o0bem PpadoThI: AKUcCCepTallMOHHAs padoTa COCTOUT W3
BBEJCHUSA, ILIECTHM PAa3JeiioB, BBIBOJAOB II0 pasjeiiaM, 3aKIIOYEHHUs], CIIHACKa
MCIIOJIB30BaHHBIX UCTOYHUKOB. PaboTa u3noxeHa Ha 126 ctpanunax, 28 pucyHKOB
n 20 TabJIMIl, CIHCOK UCTOYHUKOB U3 120 HauMEeHOBaHMIA.

B nmepBoM pa3gesie pacCMOTPEHBl CTaHAAPTU3UPOBAHHBIE METOJIbI
CTPYKTYPHOTO MOHHUTOPHHIA COCTOSIHMSI KOHCTPYKLHH, a TaKXe HWMEIOIIHECS
HOPMATUBHO-TIPABOBasi M TEXHUYECKas 0a3a, perjaMeHTHUPYIOIIas MPOBEICHUE
MOHHUTOPHUHTA COCTOSIHUSI KOHCTPYKITUH.

Bo BTOpOM, TpeTbeM H 4eTBEPTHLIX Ppa3jaejax OMNUCAHbl METOJIbI
MPOBEICHUS HCCIEAOBAaHUS, HOPMATUBHBIE JOKYMEHTHI MO KX MPOBEICHUIO, a
TaKKe OMUCAHbI IPUMEHSIEMbIE MaTepUalbl U CIIOCOOBI MPUTOTOBJICHUSI 00PA3II0B
Y METOJbI U3MEPEHUN IIEKTPUUECKUX CBOMCTB IEMEHTHBIX KOMIIO3UTOB.

B nmATOoM W mecToM pasgenax NOKa3aHbl pPe3yibTaThl HKCCIECIOBAHUS
MEXaHU3MOB CTPYKTYpOOOpa3oBaHUsS U YIPABICHUE KAaueCTBOM KOMIIO3UTOB
ONMCAaHa MHUKPOCTPYKTypa H  MHUKPOMEXAaHMKA [MOJYyYEHUS  LEMEHTHBIX
KOMIIO3UTOB, NPEJICTaBIEH pa3paOOTaHblii METOA H3MEPEHHUs BJIEKTPUUYECKOro
CONPOTHUBIICHUS IIEMEHTHBIX KOMIO3UTOB U MPAKTUYECKUE PEKOMEHIAIUN 10 €T0
MIPUMEHEHHUIO.

B cexbmMoM  pa3gesie  onTUMHU3AlUS ~ COCTABOB  KOMIIO3UTOB U
MUKPOCTPYKTYPHI U (haKTOPbI BIUSAIONIUE HA PE3YIbTAThl UCCIEAOBAHUN

B BocbMOM pa3sjaesie MOKa3aHbl AJITOPUTMBI U PE3YJbTAThl YUCIEHHOTO
MOJIEJIMPOBAHUSI KOMIIO3UTOB.

B mecrom pasjgesie: mpoU3BEIECHA OLICHKA OXKHUIAEMOT0 YKOHOMHUYECKOTO

addexkra.

Anpobauus padoThbl U MyOJIHKANNH

OcHOBHBIE pe3yJbTaThl pa0OTHI J0JI0KEHBI Ha CAEAYIOIINX KOH(PEepEeHIHSIX:

| AkTyanbHblE HAay4yHBIE HCCIENOBAHUS B COBpEMEHHOM Mupe: XXV
MexayHaponHass HaydHas KoHgpepenuus, (maii 2017 r.), IlepescnaB -—
XMEIbHULKUN, Y KpanuHa;

2 PecnyOnukanckast Hay4YHO-TEOpETUYECKas KOH(epeHuus
«Celipynnuackue uyreHus-14: Monoaexb, Hayka, UHHOBAaUU: LU(PpOBU3ALUSA —
HOBBII 3Tamn pa3Butus» (anpenb, 2018 r.), r. Actana;

3 XXII Bcemupnblii KOHrpecc MexayHapoqHOW KOH(peAepauuu o
m3mepurenbHoil TexHuke — XXII World Congress of the International
Measurement Confederation IMEKO 2018 (centsiopp, 2018 r.) r. bendacr,
AHTIIHS.



OCHOBHBIE MOJOKEHUS TUCCEPTALUOHHON PabOThI OIyOJIMKOBaHbI B
YeThIPEX MEeYATHBIX U3IaHUSIX:

HUcrouynuk PeliTHHI KypHaJia Ha
AATy my0JMKalHuu
Atyaksheva A. et al. On the Issue of an Ash CiteScore 0.33
Microsphere Application as a Framework Forming SJR 0.180
Filler in Composite Materials //Key Engineering [Mponentuns 14% (Q4)

Materials. — Trans Tech Publications Ltd, 2018. — T.
781.—-C. 176-181.

Niyazbekova R. K. et al. Ash Deposits CHP—as an CiteScore 0.73
Additional Source of Raw Material for Construction SJR 0.273
Production //Chemical Engineering Transactions. — [Iponentuns 36% (Q3)

2018. - T. 70. — C. 649-654.

Niyazbekova R. et al. Investigation of the properties of | CiteScore 2.76

composite materials based on cements containing SJR 0.250

micro-and nanoparticles from red mud //Technology. — | [Ipouentuns 40% (Q3)
2018. —T.9.—Ne. 8. — C. 715-724.

Konkanov M. et al. Environment-Friendly, Self- CiteScore 3.72

Sensing Concrete Blended with Byproduct Wastes SJR 0.592

//Sensors. —2020. — T. 20. — Ne. 7. — C. 1925. [Mponentuns 93% (Q1)

ITonana 3asBKa Ha nonydeHue MexayHapoaHoro naredra PCT.

OcHOBHBIE 110JI0:KEHH S, BBIHOCHMbIE HA 3aLIIUTY

- pe3yJbTaThl ONTHUMHU3AaLUUA U CHOCOOBI MOJYYEHHUS] CEHCOPHBIX LIEMEHTHBIX
KOMIIO3UTOB;

- BIIUSIHUE IPOMBILIJICHHBIX OTXOJOB IMPOU3BOJACTBA  ANIOMHUHHUSA Ha
AJIEKTPOMEXAHUYECKUE CBOWCTBA LIEMEHTHOI'O KOMIIO3UTA;

- pa3paboTKa MpaKTUYECKOr0 METOAA IO OLEHKE HEONPEAeIeHHOCTH
U3MEpPEHUH IIPU NPOBEACHUU U3MEPEHUIN MUKPOHAIIPSIKEHUN KOHCTPYKIUH.

JIOCTOBEPHOCTh MOJYYEHHBIX PE3YyJbTaTOB OOECHEYMBAETCA NPUMEHEHUEM
METOJOB CTAaTUCTUYECKOI0 AHAJIM3a W pPacyeTOB U UCIOJb30BAHUEM B
UCCIIEJOBAHMSX MEPEAOBOIr0 JaOOPATOPHOIO M M3MEPUTEIBLHOIO 00OpYyHOBaHUS,
o0ecreynBaInX TpeOyeMblil ypOBEHb TOUHOCTH U JIOCTOBEPHOCTH U3MEPEHU.




The ABSTRACT
of the thesis of Marat Dzhumatayevich KONKANOYV on the topic:
“Development of regulatory and technical documentation for the control of
microstresses when operating hydraulic structures”, submitted for the
Ph.D. degree in the specialty: 6D073200 — “Standardization and Certification”

Relevance of the work

According to the Kazakh Scientific Research Institute of Water Economy,
more than 35% of pressurized ground hydraulic structures in Kazakhstan, which
accumulate huge reserves of water power, require major repairs. In civil, industrial,
hydraulic, heat and power, road, and other types of engineering construction,
concrete 1s the most widely used construction material. Concrete hydraulic
structures are exposed to continuous structural deterioration for the following
reasons: multi-year cycles of freezing and thawing, water seepage, erosion, and
weathering, as well as due to the course of so-called ‘alkali-silica’ reactions, i.e.
concrete corrosion caused by the reaction of silicon dioxide aggregate with alkalis
of the cement. In this regard, the issue of monitoring structures made of reinforced
concrete acquires great importance, especially during the operation of hydraulic
structures under water and groundwater pressure, where, along with strength, high
water resistance is required. Even microfractures in the structure of concrete are
concentrators of microstresses, which, under the climate conditions of many
regions of Kazakhstan, may result in more severe damage. This is the reason why
periodic control and monitoring of such structures is necessary. Therefore, the
development of complex measures for the control of microstresses when operating
hydraulic structures is a highly relevant task since the state of the building
constructions of buildings and structures and the safety of their operation requires
systematic monitoring of the technical condition. This study will help to determine
the ways to control and monitor buildings and structures and ensure the solution of
tasks of national significance, namely, the safe operation of buildings and
structures designed for various purposes, and the reduction of risks of man-made
disasters. This work proposes new recommendations for the control of
microstresses in the process of creation and operation of hydraulic structures in
accordance with international norms.

Purpose and objectives of the research

The purpose of this thesis is the development of regulatory and technical
documentation for the control of microstresses in hydraulic structures, which
ensures the monitoring of their safety.

In accordance with the purpose, the following tasks were defined:

- determination of conditions and regularities of formation of electrically-
conductive ‘network’ inside cement composites on the basic use of various
materials - products of the extractive industry;

- to develop compositions and methods of obtaining cement composites used
in the construction of hydraulic structures;



- to study the influence of industrial waste on mechanical and electrical
properties of the composite;

- to elaborate recommendations for the production of sensor cement
composites;

- to develop a methodology for estimating measurement uncertainty, which
can be used by testing laboratories as standardized methods.

Scientific novelty
- the compositions and methods of obtaining cement composition with
improved mechanical properties that can be used as a construction material
for hydraulic structures were scientifically substantiated and experimentally
confirmed,;
- the improvement of the electroconductive properties of the obtained
cement composites based on industrial waste with 10% to 20% replacement
of cement was studied and explained;
- it was confirmed experimentally that the obtained optimum compounds of
cement composites are suitable for use as versatile building materials;
- for the first time, bauxite wastes (red mud) combined with polyvinyl
alcohol fibers were used, with the obtained cement composite having
improved electromechanical properties as compared to the control sample;
- a methodology of estimating measurement uncertainty, which can be used
for comparing the results of measurements of electrical resistance of sensor
cement composites, was elaborated;
- a model of electrical conduction conditions with a heterogeneous system
(fiber particle) was developed.

Practical value and implementation of the work
- optimal compositions and methods of obtaining effective cement
composites were developed;
- a simple and efficient method of mixing red mud in cement composite was
proposed;
- technical properties of cement composite were improved;
- a method for estimating uncertainty was suggested, which was tested in the
testing and calibration laboratory;
- the effect on reducing the harmful impact on the environment through the
use of industrial waste of aluminum production and combustion of fuel at
thermal power plants.

Structure and scope of work: the thesis consists of an introduction, six
sections, findings on the sections, a conclusion, list of references. The work is
presented on 126 pages, with 28 figures and 20 tables, and a list of references
consisting of 120 titles.

Section one considers standardized methods of structural monitoring of the
state of structures, as well as the existing regulatory-legal and technical framework
that regulates the monitoring of the state of structures.



Sections two, three, and four present the methods of research, and
regulatory documents for their conduct, as well describes the materials used and
the methods of preparing samples and methods for measuring the electrical
properties of cement composites.

Sections five and six demonstrate the results of studies of the mechanisms
of structure formation and management of quality of composites, they describe the
microstructure and micromechanics of obtaining cement composites, present the
developed method of measuring the electrical resistance of cement composites, and
practical recommendations for its application.

Section seven describes the optimization of composite formulations and
microstructure and the factors that affect the results of the research

Section eight shows the algorithms and results of numerical simulation of
composites.

Section six assesses the expected economic effect.

Approbation of the work and publications

The basic results of the work were made public at the following
conferences:

I The relevant scientific research in the modern world: XXV International
Scientific Conference, (May 2017), Pereiaslav - Khmelnitsky, Ukraine;

2 The Republican Scientific and Theoretical Conference “Seifullin
readings-14: The youth, science, innovations: digitalization - a new stage of
development” (April 2018), Astana;

3 The XXII World Congress of the International Measurement
Confederation IMEKO 2018 (September 2018), Belfast, England.

The fundamental tenets of the thesis were published in four printed
sources:

Source Rating of the journal as
of the date of publication
Atyaksheva A. et al. On the Issue of an Ash CiteScore 0.33
Microsphere Application as a Framework Forming SJR 0.180
Filler in Composite Materials /Key Engineering Percentile 14% (Q4)

Materials. — Trans Tech Publications Ltd, 2018. — T.
781.—-C. 176-181.

Niyazbekova R. K. et al. Ash Deposits CHP—-as an CiteScore 0.73
Additional Source of Raw Material for Construction SJR 0.273
Production //Chemical Engineering Transactions. — Percentile 36% (Q3)

2018. - T. 70. - C. 649-654.

Niyazbekova R. et al. Investigation of the properties of | CiteScore 2.76
composite materials based on cements containing SJR 0.250
micro-and nanoparticles from red mud //Technology. — | Percentile 40% (Q3)
2018. - T.9.—No. 8. — C. 715-724.




Konkanov M. et al. Environment-Friendly, Self- CiteScore 3.72
Sensing Concrete Blended with Byproduct Wastes SJR 0.592
//Sensors. —2020. — T. 20. — No. 7. — C. 1925. Percentile 93% (Q1)

An application for an international PCT patent was made.

The fundamental tenets put to the defense

- results of optimization and methods of obtaining sensor cement composites;

- influence of industrial wastes of aluminum production on the
electromechanical properties of cement composite;

- development of a practical method for estimating measurement uncertainty
in conducting measurements of microstresses of the structure.

The reliability of the results is ensured through the application of methods of
statistical analysis and calculations and the use of advanced laboratory and
measuring equipment in the research, thus providing the required level of accuracy
and reliability of measurements.




