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OCHOBHBIE IIyTH COBEPILICHCTBOBAHUS JKEJIE300€TOHHBIX KOHCTPYKIUI
(’KBK) — cBaii u apyrux ¢pyHIaMEHTHBIX U3EIMi Ha COBPEMEHHOM 3Tare Mpearo-
JararotT npuMeHeHue 3 (HEeKTUBHBIX OETOHHBIX MaTEPHAJIOB, 00E€CIICUMBAIOLINX BbI-
COKYIO CTOMKOCTb K BO3JEHCTBUIO arPECCUBHBIX CPEl — LIUKINYECKUX, TEMIIEpATYP-
HBIX U MEXaHUYECKHUX Harpy3ok Ha 6etonsl u JKBK.

B Hacrosiee BpeMs BHECEH OOJbIION BKJIAJ B pa3BUTHE TEXHOJIOTUU CTPO-
UTENIbCTBA Oyarofaps O€TOHAM U KeIe300€TOHHBIM KOHCTPYKIUSAM U U3IEIIUSM.
OHM NPaKTUYECKU SBISIOTCS OCHOBHBIMU CTPOUTEIBHBIMH 3JIEMEHTAMU B CTPOU-
TEJIbCTBE JKWIIbs, OOBEKTOB MPOMBIIUIEHHOCTH U TPAHCIIOPTA, HA3€MHBIX U THIPO-
TEXHUYECKUX COOPYKECHUMU.

JIoNroBe4YHOCTh KOHCTPYKIIMI COOPYKEHUN B OCHOBHOM OIPEAEIISIOTCS XU-
MHUYECKUM COCTaBOM I'PYHTOB PETMOHOB, TIE€ BO3BOIATCS cOOpykeHus. C 1enpo co-
XpaHEHNs BBICOKOW CTENEHU JIOJITOBEYHOCTH BO3BEJCHUE 3[JaHUI U COOPYKEHHM B
pOOJIEMHBIX TPYHTOBBIX ycnoBusax LleHnTpansHoro u 3amagHoro pernoHoB Kazax-
crana (r.r. Hyp-Cynran, Axray, ATeipay U Ap.) TPOU3BOAMUTCS, KaK MPaBUIIO, HA
cBaliHbIX (pyHAaMeHTax. B CBS3U C 3TUM CBau JOJKHBI U3TOTABIMBATHCS C BBICOKOM
KOPPO3UOHHOM CTOMKOCTBIO, MOPO30CTOMKOCTBIO ¥ IIPOYHOCTHBIMHA CBOMCTBAMHU C
y4€TOM OCOOEHHOCTEHW BO3JICUCTBHS arpecCUBHON BOJHO-COJEBON  TPYHTOBOM
Cpellbl PU JKCILTyaTaluu.

Kazaxcran o6nagaeT 3HaUMTEIbHBIMU CHIPHEBBIMU PECYpCaMu Ui HACHIIIIE-
HUSI CTPOUTENBHOTO PhIHKA COBPEMEHHBIMU BBICOKOI((PEKTUBHBIMHU IEMEHTHBIMU
MaTepruajlaMH IHAPOKOro CIeKTpa NpuMeHeHus. OMHUM U3 PaJUuKaIbHBIX HaIpaB-
JIeHUH NOBbIIEHUS Y3P(HEKTUBHOCTH U KaueCTBa OCHOBHOTO CTPOUTEIBHOIO MaTe-
puaina — pactBopa u 0€ToHa — SBJIAETCS IUPOKOE U HAYYHO 0OOCHOBAHHOE MPHUMeE-
HEHUE BbICOKOA()(PEKTUBHBIX UHANBUIYATbHBIX 1 MHOTOKOMITOHEHTHBIX KOMILIEKC-
HBIX XMUMHUYECKHUX JT00aBOK—MOJIU(PUKATOPOB. AHAIIU3 COCTOSHUS ChIPhEBOM 0a3bl
KazaxcTtana u oTpacineBoi Hayku OKa3bIBa€T, YTO OOJBIIMHCTBO COBPEMEHHBIX (-
(eKTUBHBIX MOAU(DHUKATOPOB ISl MOJTYYEHHUS] CTPOUTEIBHBIX MATEPUAIOB IOBBI-
LIEHHOM JOJTOBEYHOCTH M HAJIE)KHOCTH MOYKHO MPOU3BOAUTH HEITOCPEACTBEHHO B
Pecny0mmke ¢ mpuMeHEeHUEM OTXO0/10B MPOMBIIUIEHHOCTH M BTOPUYHOTO ChIphs. Ta-
KUM 00pa3oM crocoOCTBOBAThH PEeaTU3allii TOCYIaPCTBEHHON MOJUTHKU UMIIOPTO-
3aMElIEHNs.

biaronaps I'ocynapcTBeHHOM TpOrpaMMe MHAYCTPUAIBHO-HHHOBALIMOHHOTO



passutus Pecy6nmku Kazaxcran va 2015-2019 roast (I'TIMNP-2) nenpro koTopoi
SBJISIETCSI Pa3BUTHE CEIBCKOTO XO3SIMCTBA, HEAPOIOIb30BaHU, NTHHOKOMMYHHUKA-
[IMOHHOM, KOCMUYECKOM, TPAHCIIOPTHOM U MHOUN MHPPACTPYKTYPHI, YCIIYT, BKIIIOYAS
oOpa3oBaHue, ObUTM 00eCTIeUeHbl MEPhl MAKPOIKOHOMUYECKOM cTaOMIbHOCTH. J1jis
JOCTHXKEHUS 1IeJIM OJHUM W3 NpUOpUTETHBIX Hampaienuit ['TIMNP-2 gBnsercs
KOHKYPEHTOCTIOCOOHAs MPOU3BOACTBEHHAs cpea. [Ipon3BoACTBO BEICOKOIIPOUYHOTO
O0eToHa oOecreynBaeT KaueCTBEHHYIO MPOAYKIIMIO B Pa3HBIX OTPACISAX MPOMBIII-
JIEHHOCTH, CO3/1aBasi KOHKYPEHTOCIIOCOOHOCTh U HIMIIOPTO3aMELIECHUE.

[lepcniekTHBBI pa3BUTHUSL CTPOUTENBHON NMpoMbIIIIeHHOCTH Ka3axcrana o0y-
CIIaBITUBAIOT 11€JIECO00Pa3HOCTh MPOU3BOACTBA BHICOKOA((EKTUBHBIX CTPOUTEINb-
HBIX PacCTBOPOB U 0€TOHOB. Bompockl mpuMeHeHus1 BBICOKOTIPOYHOTO OeToHa, Oe3-
YCIIOBHO, SIBJIIFOTCS] IPUOPUTETHBIMH, TAK KAK OXBATBHIBAIOT CaMbl€ BaXKHBIE CTPOU-
TEJIbHO-TEXHUYECKUE XapaKTEPUCTUKHU.

B coBpeMeHHBIX yCIOBUSAX pa3BUTHs cTpouTenbcTBa B Kazaxcrane Ha ¢one
OBICTPO PA3BUBAIOIIMXCSI TEXHOJIOTUN CTAaBUTCS BOIPOC O BHEAPEHUHU HOBBIX (-
(EeKTUBHBIX MaTepUAJIOB, aJaTUPOBAHHBIX K YCIOBHSIM PE3KO KOHTUHEHTAJIBHOTO
kiaumaTa. OCHOBHOM 3aJ1aueil sIBIsieTCs pa3paboTKa MaTepHalioB YCTOMUUBBIX K I1O-
NIEPEMEHHOMY 3aMOPaXUBAHUIO U OTTAMBAHUIO, BO3JCHCTBHUIO arpECCUBHBIX CPEl,
4TO 00ECIIEUNBAET JOITOBEYHOCTh KOHCTPYKIIMH.

OnHO W3 BO3MOJKHBIX PEIIEHUN 3TOW aKTyaJbHOM MpPOOJIEMBbI — CO3/1aHUE
KOMITO3UIIMOHHBIX ~MaTE€pUaJIOB HA OCHOBE COYETAaHUS MHUHEPAIBHBIX U
MOJIUMEPHBIX BSDKYLIUX.

PaboTa BbIMoNHEHa coryiacHO ['ocymapcTBeHHOW Mporpamme HH(pacTpyk-
TypHOro passutus «Hypnsl xxom» Ha 2015-2019 roger. g ykperuieHne Kuaumnl-
HOUM MH(PACTPYKTYphl, KAUECTBO CTPOUTENIbHBIX MAaTEPUAIIOB SBIISIETCS OJHUM M3
IMPUOPUTETHBIX HAYYHBIX HAPABIICHUU.

B paboTte paccMOTpeH KOMIUIEKC 3a/1a4, TO3BOJIAIOIINN 00ECIeUNTh BBICOKUE
IIOKa3aTesId KauecTBa MaTEPUAIIOB ITyTEM COBMEILIEHUSI CBOMCTB MOJUMEPHBIX, MU-
HEpaAIbHBIX KOMIIOHEHTOB U T0OABOK MOAU(PUKATOPOB JOCTUTAS ITPHU 3TOM 3 dexTa
CUHEPIU3Ma, MO3BOJIIOIIETO YIPaBIATh IMPOLECCOM KauyeCTBEHHBIX IOKa3aTele
0eToHa, YTO Ha IaHHBIM MOMEHT SIBJIIETCS aKTyaJIbHBIM.

Leabio quccepTanuoHHOM padoThl SBIAETCS pa3pabOTKa COCTABOB U CIIO-
co0a MPOMU3BOACTBA BHICOKONPOYHOIO MOAU(UIHUPOBAHHOTO OETOHA HAa OCHOBE
OTXOJI0B TPOMBIIIUIEHHOCTH, JIJIs1 CBaid, pabOTarONINX B BOAOHACHIIICHHBIX TPYHTAX.

B cooTBeTCTBHU € OCTABICHHOMN LEIBI0 ObUIN OMPEEICHBI CASAYIOIINE
3a1a4Yd MCCJIeI0OBAHUN

1. Hccnenosare BausiHuE nojauMmepHoro kommnoHeHTa [IBX, mukpokxpemHe-
3éMa U ractuuuupyromeit 106aBku C-3 Ha GopMUPOBAHUS CTPYKTYPhI IEMEHT-
HOT'O KaMHS M UX CTa0OMJIBHOCTD B YCIIOBUSIX Pa3IMYHBIX HUKINUYECKUX BO3ACHCTBUN
B arpECCUBHBIX CpelIax.

2. Pa3pabotaTth coctaB u 000CHOBaTh d(PPEKTUBHOCTH CrIocOOa MOTYUYEHUS
JUCTIEPCUU U3 IIEMEHTHOTO BSDKYILErO, MOJIUMEPHOTO KOMIIOHEHTA, TulacTu(uKa-
TOpa U MUKPOKpPEMHE3EMa ISl MPOU3BOJACTBA CBall C MPUMEHEHHEM TEIIO-BIIaX-
HOCTHOI1 00paboTKH.



3. Omnpenenutsb 3¢pHEeKTUBHOCTH MPUMEHEHHUSI KOPPO3UOHHOCTOUKOIO HAMOJI-
HUTENS (TPAHUTHOTO OTCEBA) Ha YCTOMYUBOCTH K arpeCCMBHBIM CpellaM B COCTaBE
MOU(DUITMIPOBAHHOTO OETOHA.

4. BbIIBUTH 0COOEHHOCTH (PU3UKO-MEXAaHUYECKUX CBOMCTB BHICOKOIPOYHOIO
OeToHa, ONPeIeNIUTh BIUSHUE IUKIMYECKOTO HarpyKEHHUs1, 3aMOPAKUBAHUS U OTTa-
MBaHUS Ha CTAOMJIBHOCTH MEPBOHAYAIBHOW MHUKPOCTPYKTYPHI IEMEHTHOTO KamMHs
MOAU(PUIIMPOBAHHOTO OETOHA JJIs CBail, pabOTaIOMIMX B BOJOHACHIIIEHHBIX TPYH-
Tax.

5. YcraHoBUTH OCOOEHHOCTH MPOM3BOJCTBA MOAUPHUIIMPOBAHHOTO OETOHA
JUTSI CBaid, pabOTAONINX B BOJOHACBIIIEHHBIX TPYHTAaX Ha OCHOBE KOMILIEKCHOM AMC-
nepcu U (PPaKLMOHHOTO 3alOJHUTENS C IPOBEICHUEM TEXHUKO-3KOHOMHUYECKOU
OLICHKHU Pa3pabOTaHHOI'O COCTaBa.

MeToabl OCTHKEHHS MOCTABJIEHHBIX 3a/1a4:

AHanu3 uccie0BaHui OTEYECTBEHHBIX U 3apyO0eKHBIX UCTOYHUKOB, BKIIIO-
YAIOIINN N3YYEHUE CTaTeH, MaTEHTOB Ha U300pETEHU U MOJIE3HbIE MOJIEIH, aBTOP-
CKH€ CBUJIETENBCTBA. MI3ydeHHe MUPOBOTO ONIBITA, OCHOBAHHOI'O HA MCCIIETOBAHUAX
BBICOKOIIPOYHBIX OETOHOB W TOJMMEPLEMEHTHBIX KOMIIO3MLIMNA B IMPOU3BOJICTBE
CTPOUTENBHBIX MaTepuanoB. [IpoBefeHre cTaHAapTHRIX METOJOB UCIBITAHUN (u-
3UKO-MEXaHUYECKUX CBOWCTB BBICOKOIIPOYHOrO OETOHA COIJIacCHO TPeOOBaHUSIM
HopMmaTuBHO-TexHH4Yeckoil fokymeHnTauun — CT PK, I'OCT, CH PK u T.1.

Jnst onpenenenust BbimenayuBanus Ca(OH); B cTpykType LEMEHTHOIrO
KaMHs TpUMEHEHbl METOAbl nuddepeHiuranibHo-Tepmudeckoro anainusa (ATA),
pentreHo-gazooro ananuza (POA) u 371eKTpOHHO-MUKPOCKOTTUYECKUX UCCIIeI0Ba-
HUI.

Hay4Hasi HOBU3HA qMCCEePTALMM:

— BBISIBJICH MEXAHU3M BIIMSAHUS JUCIEPCUH LIEMEHTHOTO BSKYIIET0, MUKPO-
KpeMHe3eMa B KoMILIeKce ¢ cynepruiactudukatopom C-3, mouMepHbIM KOMIIOHEH-
ToM [IBX Ha yCTOMYMBOCTH CTPYKTYpBI LIEMEHTHOTO KaMHSI K LHMKIWYECKUM BO3-
JEUCTBUSM (3aMOpaXUBAHUE U OTTAUBAHUE);

— ompezesieHa U 000cHOBaHa A(H(PEKTUBHOCTH TOCIEIOBATEIILHOTO BBEICHHUS
KOPPO3HMOHHOCTOMKOTO HAMOIHUTENIS, a TaK K€ KPYIMHBIX U MEJKHUX 3aM0JIHUTENEH
IIPU MPOU3BOJICTBE BHICOKOIPOYHOr0 OETOHA METO/IOM BBEJICHUS TUCIIEPCUU;

— DKCIIEPUMEHTAJIBLHO MOATBEPXKIeH 3(h(PEKTUBHOCTH COBMECTHOTO NPUMEHE-
HUS BCEX KOMIIOHEHTOB. Y CTAHOBJIEHO, YTO COBMECTHOE ITPUMEHEHNE B OETOHE BsI-
XKYIIETO IIEeMeHTa, MUKpOKpeMeHe3éMa, cynepruiactudukaropa C-3, moJIuMEpHOTro
KomrioHeHTa I1BX, KOppO3HMOHHOCTOMKOIO HAMOJHUTENS YBEJIMYUBAIOT €TI0 YCTOMU-
YUBOCTH K arpECCUBHBIM CpPEAaM, MOPO30CTOMKOCTh, IPOYHOCTh Ha CKaTHE U U3TU0;

— JIOKa3aHo, YTO MpuMeHeHue cynepriactudukatopa C-3 ¥ BTOPUYHOTO ChI-
pbsi (MUKPOKPEMHE3EM, OTCEB IPaHUTA), MOAUGUIIUPYET OETOH, 00pa3ys MIOTHYIO
CTPYKTYPY M OJIUMEPHOE 3aILUTHOE IMIOKPBITHE, TEM CAMBIM CHHUKast BOJIOIOTJIONIE-
HUE U YBEJIMYMBAasl yCTOMYUBOCTH OETOHA K MOMIEPEMEHHOMY 3aMOPAKUBAHUIO U OT-
TaWBAHUIO U TUHAMUYECKUM Harpy3Kam.



— coBmecTHoe npumeHeHune C-3+MK+KH noka3anu BBICOKYXO HNPOYHOCTD,
HU3KYIO MOPUCTOCTh U KOPPO3HOHHYIO CTOMKOCTh B arpecCUBHOM cpejie. Bbricoko-
MPOYHBINA O€TOH, MOAU(PUIIUPOBAHHBIN J0OABKaMH, TOBBIIIACT KOIPHUIIMEHT KOP-
PO3MOHHOM CTOMKOCTH B YCIIOBUSIX arpeCCUBHBIX cpell Ha 25%.

IIpakTHyeckasi 3HAYMMOCTb AUCCEPTALMMU:

- PazpaboTtan crioco0 noayyeHus BEICOKOPOYHOTO OETOHA U3 TUCIIEPCUH 11e-
MEHTHOT0 BSKYLIEr0 MOoJMMepHOro komrnoHeHnTta [I1BX, MmukpokpemHeséma, cynep-
wiactudukaropa C-3, ¥ OTACTBHBIM COBMEIICHHUEM KOPPO3UOHHOCTOMKOTO HAIOJI-
HUTENS C KPYIHBIM M MEJIKUM 3aIIOJHUTENEM JIJIsl POU3BOACTBA CBAU B 3aBOJCKUX
ycioBusx mpu TBO;

- U3rOTOBJIEHA TUCIIEPCHs U3 NToMMeEpHOro komnoHeHTa [I1BX, Mukpokpem-
He3éMa (MeTaJUTypTHIeCKUi 0TX0T) U cymnepiuactTudukartopa C-3;

- IPEIOKEH CIOCOO MPOU3BOICTBA BBICOKOIIPOYHOTO OETOHA HA OCHOBE MO-
aumepHoro komnonenta [IBX, mukpokpemueséma, cynepruiactugpukaropa C-3 u
KOPPO3MOHHOCTOMKOI'O HAIOJIHUTENS AJIsl CBaid, paboOTalONINX B YCIOBHSIX BOJOHA-
CBIIICHHBIX TPYHTOB;

- IPOU3BEJIEH NMOA00P PEXKUMOB TBEpAeHUS B yciioBUsAX TBO OeTOHHBIX cBail
IIPUTOTOBJIEHHBIX METOJOM COBMEILEHUS JUCIIEPCUH IIPU IPOEKTUPYEMOM IPOYHO-
ctu 78 MIla. 90%-Has mpoynocTh focTHraercs npu temneparype 60 °C 3a 16 uacos
00paboTky, a 06sruHOE coBMenenue npu TBO nocturaercs npu 70 °C 3a 16 gacos
00paboTku. BBeqy MOMyYeHHBIX PE3yNbTATOB JOCTUIAETCS HE TOJBKO KaUeCTBEH-
HBIN 3P PeKT, HO U IKOHOMUYECKHI 3a CUET YKOHOMUU TEIIOBON YHEPTHUH;

- pa3paboran cranmapt opranmzaruu CT TOO 141240018822-01-2019 ot
22.03.2019 r. «BpicokompoyHbie OETOHHBIE CBaM JJII BOJOHACKHIIIEHHBIX TPYHTOB)»
Ha 3aBojic TOO «OKBbU-Jloructrkay, BRIMOIHEHO TEXHHUKO-DKOHOMHYECKOE 000C-
HOBaHUE pa3pabOTaHHOTO cocTaBa OETOHA.

O0beKTOM Hcc/IeJ0BAHMA SABJISIETCH BHICOKOIIPOYHBINA OETOH HAa OCHOBE MO~
mumepHoro komnonenta [IBX, cynepmmactudukaropa C-3, MUKpokpeMHe3EMa, U
KOPPO3MOHHOCTOMKOI'O HAIlOJIHUTEINS AJIsl CBaid, paboTaONIMX B BOJOHACHIIIEHHBIX
IPYHTaXx.

IIpeaMer wucciieqoBaHUA: TIPOIIECCH, oOOecneunBarone TuapoPoOHbIe
CBOMCTBA BBICOKOIIPOYHOT'O OETOHA ITyTeM MPUMEHEHHSI TOJIMMEPHOTO KOMIIOHEHTA
B BuJie auctepcuu npu TBO, a Takke yCTOMYMBOCTh K arpeCCUBHBIM CpeJIaM C MPHU-
MEHEHHUEM KOPPO3MOHHOCTOMKUX HAMOJHUTENIECH, YBETUYEHUE MPOYHOCTH 3a CUET
NPUMEHEHUsI KOMILJIEKCA HAMOIHUTENEH U cynepIiiacTudukaTopa.

MeToabl uccjiel0BaHMii: B JUCCEPTALMOHHON pab0oTe UCIOIB30BAHBI COBpE-
MEHHBIE METObl MCCIIEIOBAHUS, COOTBETCTBYIOIIME TPEeOOBAHUSAM HOPMATHUBHO-
TEXHUUYECKOUN JoKyMeHTauu. MccienoBanusi mpoBOIUINCH HA COBPEMEHHOM 000-
PYIOBAaHUM aKKPEIUTOBAHHON HCIBITATENIbHON Ja00paTOPUU UHKEHEPHOTO MPO-
buns «Komnanust KoMIIeKCHOM dKcriepTu3b» npu Kapl'TVY.

Hayunble mosioxxeHnsi, BBIHOCMMbIE HA 3a1UTY:

— COCTaB BBICOKOIIPOYHOTO OETOHA Ha OCHOBE MOJUMEPHOIO KOMIIOHEHTA U
100aBOK MOJIM(PHUKATOPOB;

— c1oco0 MPOM3BOJICTBA JUCTIEPCUU Ha OCHOBE LIEMEHTHOTO BSXKYILEr0, MUK-
pOKpeMHe3eMa B KoMILIeKce ¢ Tuactugukaropom C-3, momuMepHbIM KOMIIOHEHTOM



[IBX npu TermoBIaKHOCTHON 00paboTKe;

- MpOILIECC BIMSIIONIMN HA CTPYKTYpPHbIE OCOOCHHOCTH SKCILTyaTallMOHHBIX
CBOMCTB BBICOKOTIPOYHOTO OETOHA;

- c1oco0 MPOU3BOACTBA KOPPO3ZUOHHOCTOMKOTO HAMMOJIHUTES;

- (hU3UKO-MEXaHUYECKUE CBOMCTBA BEICOKOMPOYHOIO OETOHA;

— PEeKOMEHJAIK 10 MPOU3BOJICTBY BHICOKOMPOYHOrO OeTOHaA sl cBal, pa-
O0TaloIKX B BOJAOHACHIIICHHBIX TPYHTAX, B 3aBOJICKUX ycioBusx mpu TBO.

- TEXHHKO-3KOHOMHYECKas OLEHKA pa3padOTaHHOIO COCTaBA.

OnbIT BHeAPeHUs pe3yabTaTOB padoThl B IPOM3BOACTBO. [Ipon3BeeH BhITYyCK
OMBITHOM MapTUU kKeJIe300€TOHHBIX CBail U3 BHICOKOIIPOYHOTO OETOHA Ha IPEIIpH-
arun TOO «KBU-Jloructuka», a Takxke pazpadortan cranaapt opranuzanuu CT
TOO 141240018822-01-2019 ot 22.03.2019 r. «BricokonpoyHbie OETOHHBIE CBan
JUTSl BOJIOHACKIIIEHHBIX TPYHTOBY.

O00CHOBAHHOCTH M JOCTOBEPHOCTh HAYYHBIX MOJIOKEHUH, 3AKJII0YCHU I
U PeKOMEeH 1Al i.

OKCIepUMEHTAJIBHBIE UCCIIEI0BAHNS IIPOBOJAWINCH B aKKPEAUTOBAHHON HC-
IbITaTeNbHON Jabopatopun HMHXKeHepHoro mnpoduis «KomnaHus KOMIUIEKCHOU
sKkcriepTusb» Ha 0aze Kapl TV, ocHalieHHBIX COBpEMEHHBIM 000pyioBaHueM. Bee
IIPOTOKOJIbI MCTIBITAHUM OTPaKeHbI B NMPUIOKEHUIX K JUCCEPTALMOHHON paborte.
OnBITHO-IPOMBILUICHHBIE HCIBITAHUS MPOU3BOJIMINCHE HA IPOU3BOJCTBEHHOM
npeanpustun B TOO «KbU-Jlorucrukay» r.Kaparanna.

JIMYHBIA BKJIAJ aBTOPAa B HAYKY

3akiroyaeTcsl B MOCTAHOBKE 1I€JIM M 3a7a4 MCCIeAOBaHUs, pa3padOTKe Co-
CTaBa MPOU3BOJACTBA BHICOKOIPOYHOIO OETOHA HA OCHOBE MOJHMMEPHOTO KOMIIO-
HEHTa, MUKpOKpeMHe3EéMa, cymnepriactupukaropa C-3 U KOPPO3MOHHOCTONKOIO
HAIOJIHUTENS, pa3paboTKe crocola MoNyYeHUs! AUCTIEPCUN U3 LIEMEHTHOTO BSDKY-
1IEro0, MOJIMMEPHOTO0 KOMIIOHEHTa, MUKPOKpeMHe3éMa U cynepruiactTudukaTtopa C-
3. DKCnepuMeHTANIbHO TOATBEPkKAeHA dPPEKTUBHOCTD CIIOC00a MPHU TETUTO-BIIAXK-
HOCTHOU 00paboTke. Paspabotan crannapt opranuzanuu CT TOO 141240018822-
01-2019 «BsicokonpouHble OETOHHBIE CBaM ISl BOJIOHACHIIIICHHBIX TPYHTOBY. I10-
ayuyeH nateHT PK Ha nzoOpeTeHue u 2 CBUACTENHCTBA O TOCY/IaPCTBEHHON peru-
CTpaluy MpaB Ha OOBEKT aBTOPCKOTO MpaBa.

Anpobanus padoThl.

OCHOBHBI€ MMOJOKEHUS JUCCEPTALMOHHON pabOThI JOKIAIbIBAINCH, 00CYKIa-
JIUCh U MOTYYWIH OA00pEHHEe Ha MEXIYHAPOJAHBIX HAYYHO-MPAKTHUYECKUX KOH(pe-
penumsax: XLVI-g1 Mexaynapoanas HayyHasi KOHQEpeHIUsT «AKTyalbHbIE Hay4-
HbIE UcCieAoBaHus B coBpeMeHHOM Mupe» (IlepescnaB-XMenbHULIKUM, YKpauHa:
derpanb, 2019) — 1 crates; Polish science journal. Warsaw, Poland: Wydawnictwo
Naukowe "iScience", 2019. Issue 12 (21) — 2-e¢ cratsu; International Conference
“Process Management and Scientific Developments”. (December 19. Birmingham,
United Kingdom, 2019); Polish science journal (Issue 12 (21). Warsaw, Poland, 2019)
— 2-€ CTaThHU.

IMy6nukanuu pe3yabTaToB HcciaenoBanus. [lo Teme guccepranuu omyosau-
KoBaHO 13 paboT, B ToM umcie: 1 craTes onmyOaMKOBaHa B U3AAHUSIX UHICKCUpPYe-
MBIX B 0a3ax [IUTUPOBAHUS SCOpus, 4 CTAThU B HAYYHBIX U3JaHUSIX PEKOMEHIYEMbIX



KKCOH MOH PK, 5 ny0nukamnuii B MaTepuagax MeXIyHAPOJHBIX KOH(PEpEeHIUI
U3 HUX 5 I0KJ1a/1a B MaTepuanax 3apy0ekHbIX KoH(pepeHuii, nomydyeH 1 marent PK
Ha U300peTeHne U 2 CBUETENBCTBA O TOCYJaPCTBEHHOM PETUCTpALMY IIPaB Ha 00b-
€KT aBTOPCKOTO MpaBa.

Crpykrypa n o0beM auccepranuu. /[uccepraiiioHHas paboTa COCTOUT U3
BBEJICHUS, IISITU IJIaB, BHIBOJOB IO IjaBaM, 3aKJIIOUEHUS U NpuiioxkeHuil. O0bem
nuccepranuu coctasiser 108 cTpaHul MaIMHONIMCHOTO TEKCTA, COAEPKUT 45 Tabd-
il ¥ 41 pUCYHKOB, CIIUCOK UCIIOJIb30BAHHBIX HCTOYHUKOB U3 145 HaMMEHOBAaHMIA.



6D073000 «Kypsuisic MaTeprangapbl, OyibIMIaphl 5koHE
KOHCTPYKIHUsIapbl» MaMaHabIFbl OokibiHIIa PhD dumocodus 10KToph 1opekecin
any yIIiH
JUCCEepPTAIUSIChIHA

AHJATITIA
AoapaxmanoBa Kanamkac AmManOexkoBHA

«CYFA KAHBIKKAH TOIIBIPAKTAPJA ) K¥YMBIC ICTEUTIH
KAJAJIAP YIHIH TYPJIEHAIPIJI'EH BETOHIAAPIbI 3BEPTTEY )KOHE
OHJIEY»

ZKYMBICTBIH 03€KTiJIIri.

Temip6eron kypbutbiMaapbiHbiH (TBK) - kamamap sxoHe 6acka J1a ipreTacThik
OYMBIMIAP/IbIH HETI3r1 KETUIAIPY KOJIAaphl Kazipri Ke3eHe arpecCUBTI OpTaHbIH
ocepiHe KOFaphl TO3IMAUIIKTI KAMTaMachl3 €TETIH THIMA1 OETOH MaTepuaIIapbiH —
oeronmap MeH TBK-fa 1UKIABIK, TeMIepaTypaiblK JKOHE MEXaHUKAJIBIK
KYKTEeMeTep/li KOJAaHy bl KO3eH 1.

Kazipri yakpiTTa O€TOHZap MeEH TeMipOeTOHAbl KYPBUIBIMIAP MEH
OYHBIMIApP/IBIH apKachlHAA KYPBUIBIC TEXHOJOTHUSICH KapKbIHABI mamyna. Omap ic
KY3IHIE TYpPFbIH YH, OHEpPKACIN JKOHE KOJIIK OOBEKTLIepl, Kep YCTlI >KOHE
THAPOTEXHUKABIK KYPBUIBICTAP KYPBUIBICBIHIAFBI HETI3T1 KYPBUIBIC 3JIEMEHTTEp1
OO0JIBITT TaOBLIA B,

KypbuibicTap ~ KOHCTPYKUMSUIAPBIHBIH ~ Y3aK ~ MEp3IMAUIIT  HEri3lHeH
KYPBUIBICTAD CaJBIHATBIH OHIPJICP TOMBIPAKTAPBIHBIH XUMUSIIBIK KYpPaMbIMEH
aHBIKTANAbl. ¥3aK MEp3IMIUTIKTIH JKOFapbl JIOPEXKECIH CaKTay MaKcaThIHIa
Kazakcranabin OpTanblk sxoHe Oatbic eHipaepiHiH (Hyp-cynran, Akray, ATbipay
KaJiajapbl )koHe T.0.) Macelesiep TyFbI3aThIH TOIBIPAK JKaFJaiiapbIHaa FuMapaTTap
MEH KYPBUIBICTap/bl caily, oA€TTe, KaJalbl ipreractapia >xypriziuiemi. Ocbiran
OailJIaHBICTHI KaJlajmap KOPPO3HSUIBIK CY-TY3/bl TOIBIPAK OPTACHIHBIH JKYMBIC 1CTEY
EPEKIICTIKTEPIH €CKEPE OTHIPHIN, KOPPO3USIFA TOZIMILIITI, asi3ra TO3IMJIUIIT KOHE
OEpIKTIK KaCUETTEP1 dKOFaPhI OOJIYbI KEPEK.

Kazakcran KypbUIbIC HAPBIFBIH K€H ayKbIMJIaFbl Ka31pri 3aMaHFbl THIMJILIIT1
JKOFaphl IIEMEHT MaTepHaIapbIMEH KaMTaMacChl3 €TETIH IIMKi3aT pecypcTapbiHa
ue. Heri3ri KypbUIbIC MaTepUalbl — €piTiH/II MEH O€TOHHBIH THIMILIIT] )KOHE OHBIH
carachlH apTTHIPYIbIH PaIUKaJIAbl OaFBITTAPBIHBIH O1p1 — THIMILIIT KOFaphl )KEKe
JKOHE KON KOMIIOHCHTTI KEIICHI XUMUSIJIBIK KOCTarap—MOau(PUKaTOpIapabl KeH
JKOHE FBUIBIMHU HET137Ie/ITeH OarbITTa KoJjaHy Oojbin TaObuianasl. KazakcTaHHBIH
IIMKi3aT 0a3achl MEH CcaJlajibIK FRITBIMHBIH KYHIH capanTay HeTi31H/e, Y3aK Mep3iM/Ii
JKOHE JKOFaphl camajibl KYPBUIBIC MaTe€pUaapblH aly YIIiH, Ka3ipri Kesje
PecnyGiukana tuiMi MouduKaTopiIapabH KOMIIUTIT OHEPKICI KAJIIBIKTaphIHAH
KaiiTa OHJIETIN KoHE KalTallaMa MUKI3aTTaphIH KOJIJIAHY apKbUIbI aJIbIHBIT KATHIP.
Ocpunaiiia UMIOPTTHI AIMACTHIPY MEMJIEKETTIK CasicCaThl ICKE aChIPhUTYA.



Kazakcran PecnyOnukachlH WHIYCTPUSITBIK-WHHOBAIMSUIBIK — JTAMBITY IBIH
2015-2019 sxpuimapra apHaiaraH MeMmJjekeTTik OarmapiamachinbiH (MUJIMB-2)
HEri3ri MakcaThl aybll [IapyallbUIBIFBIH, JK€p KOWHAyblH Maiifananybl,
MH()OKOMMYHUKAIUSUIBIK, FAPBIIITHIK, KOMIKTIK JKOHE ©3re 1€ UHPPAKYPbUIBIMIbI,
OimiMm  Oepyal Koca ajiFaHla, KbI3METTEPJl JaMBITY OOJbII  TaObLIAJIbI,
MaKpO’KOHOMMKAJIBIK TYPAKThUIBIK IIapajiapbl KaMTaMachl3 €Til. MakcaTka ety
yurin UMJIMbB-2 6aceiM GarbITTaphIHBIH Oip1 69cekere KaOIeTTI OHAIPICTIK opTa
Ooneim TaObImanpl. JKorapel Oepik OeTOH eHAipici Oocekere KaOIIETTUTK TEeH
UMIIOPT alMacCTBIPYJbl Kypa OTBIPBIN, OHEPKACINTIH TYPJl canajapblHAa Camaibl
OHIMJII KAaMTaMachI3 eTe/Il.

KazakcTaHHBIH KYpBUIBIC OHEPKICIOIH JaMBITy OoJlamakra THIMILIIT
JKOFapbhl KYPBUIBIC €pITIHAUIEpPI MEH OeTOHJap OHIIPICIHIH OpBIHABUIBIFbIH
Herizaenal. bepikTiri sxorapbl OETOHABI KOJIJIaHy Macelenepi, SpuHe, 0achiM OO0JIbITT
TaObUIAJbl, OWTKEHI €H MAaHBI3[bl KYPBUIBIC-TEXHUKAJIBIK CHIaTTamManaap/bl
KAMTHIBI.

Kazakctanna KypbUIbICTBI JaMBITYIBIH Ka31pri KaraaiaapblHaa Te3 JaMbII
KeJle JKaTKaH TEeXHOJIOTHsUIap asChIHAAa IIYFBUI  KOHTUHEHTTIK  KJIKMMar
JKarIaiapbiHa OefiMIeNreH kaHa THIMII MaTepualaap/bl €Hri3y Typalibl Mocele
KoWbpLIaael. Herisri MIiHAET-KYpPBUIBIMHBIH ~ OEpIKTIriH KaMTaMachl3 €TETIH
aybiCriajbl ~ TOHJAHYbIHA  JKOHE JkKiOylHe, arpeccuBTI  oOpTara  Te3IMIl
KOHCTPYKIIUSITIApAbI 931pJiey.

byn e3exTi MaceneHl enryae MyMKiH OonaTblH HIEMIIMAEpIHIH Oipi —
MUHEpaNIbl >KOHE MOJUMEpPNl TYTKbIp MaTepHaJapAblH YHJIECIMI HEri3iHae
KOMIIO3UIIMSUIBIK MaTepuaiiap skacay.

Kymbic 2015-2019 xpuinapra apHanran «Hypisl x0m» HUHPPaKypbUIBIMABIK
JaMy MEMJIEKETTIK OarjapiamMachlHa COHMKEC OpBIHAAIIBI. TyprbolH  yi
WHOPaKYPBUIBIMBIH ~ HBIFANUTY, KYPBUIBIC MaTe€pUaIAPbIHBIH camackl 0achiM
FBUIBIMU OaFbITTap IbIH O1p1 OOJIBIT TaObLIA b

XKymbicTa moauMepiiik, MUHEPaJAbl KOMIIOHEHTTEP MEH MoauduxaTopiap
KOCIaJapbIHbIH KACUETTEPIH OIPIKTIPY apKbLIbI MAaTEPHANIAP CAMACHIHBIH KOFaphI
KOPCETKIIITEPIH KaMTamachl3 €Tyre MYMKIHIIK O€peTiH MIHJAETTep KelleH1
Kapamabl, Oy peTTe OCTOHHBIH camayibl KOPCETKIMTEpIHIH YPHAICiH Oackapyra
MYMKIHJIIK OEPETIH CHHEPTU3M OCEpIHE KOJI KETKi3y, OVJI Ka3ipri yaKbITTa ©3€KTi
OOJIBIN TAaOBLIAEI.

JliccepTauMsJIBIK S KYMBICTBIH MAKCAThI CyFa KAHBIKKAH TOIBIPAKTA JKYMBIC
ICTeHTIH KaJla YIIiH KOJIJAHbUIATBIH ©OHEPKOCIN KaJABIKTAphl HET131HJE OEpIKTIri
YKOFapbl MOAM(PUKALMSIIAHFAH O€TOH OHIIPICIHIH KYpaM1apbl MEH T€X-HOJIOTHSIChIH
a3ipJiey OOJIbIT TaObLIA b,

Kolibutran MakcaTka colikec Keseci 3epTTeyiep aHbIKTaIbIH IbI:

1. TIBX momuMepaik KOMIIOHEHTIHIH, MHUKpOKpemMHe3eM xkoHe (-3
MIaCTU(UKAMSUTBIK KOCTIAJIAPBIHBIH, IIEMEHT Tac KYPBUIBIMBIHBIH KaJIBIITACYbIHA
JKOHE OJIApJBIH op TYPJl IUKIIBIK dCep €Ty, arpecCUBTI OpTa >KaraailbiHIa
TYPAKTBUIBIFBIHA OCEPIH 3EPTTEY;

2. lleMeHT TYTKbIp, MOJIMMEPIl KOMIIOHEHTTEH, IUIaCTU(UKATOPIAH KOHE
KBLUTY-bUTFaJIIbIK OHJICY/I1 KOJJaHA  OTBIPHIMN Kajia  OHIIpy  YIIIH



MUKPOKPEMHE3EMHEH AMCIEPCUSHBIH KypaMbl MEH aly TEXHOJIOTHUSACHIH d3ipJey,
TEXHOJIOTUSHBIH TUIMAUTITIH HET13/1ey.

3. TypnenmipiireH  OCTOHHBIH  KypaMblHAA  arpeccHBTI  opTajiapra
TO3IMIUTIKKE KOPPO3UsFa KapChl TOJTBHIPFBINITHIH (TPAHUTIICH ce0y) THIMIUIITIH
aHBIKTAY;

4. bepikTiri xorapsl OCTOHHBIH (PU3UKAJIBIK-MEXaHUKAJBIK KaCHETTEPIHIH
EPEKIICTIKTEPIH aHbIKTAY, CyFa KaHBIKKAH TOMBbIPAKTa KYMBIC ICTEUTIH KaJlajaapra
apHaJfaH MOAW(UKAIUSIAHFAH OCTOHHBIH IIEMEHT TAacTapbIHBIH OacTamKbl
MUKPOKYPBUTBIMBIHBIH TYPAKTHUTBIFBIHA AKJIIBIK )KYKTEMEHIH, MY3aTy IbIH KOHE
epITY/IiH 9CEPiH aHBIKTAY;

5. O3ipiieHreH KypaMfa TEXHHUKaJIbIK-DKOHOMHUKANBIK Oaramay Kyprizy
apKbUIbl TYMIPIIIK TOJTHIPFBILI MEH AUCIEPCUs KEIIECHI HET131H/I€ CyFa KaHBIKKaH
TOMNBIPAKTa KYMBIC ICTEHTIH Kaja yuIiH MoAuduUKalUsIaHFaH O€TOH ©HIpPICIHIH
EpEKIICTIKTEPIH Oenriiey.

KoiibLiraH MiHAeTTEpPre KOJI JKeTKI3y dmicrepi:

OnHepTalObicTapFra >KOHE aBTOPJIBIK KYQIIKTEpAIH Maiiansl cysibanapbiHa
MAaTEHTTEP/IIH MaKalaJllapblH 3€PTTEeYAl KOCAThIH OTAHJBIK JKOHE IIETEJIIK
JEPEeKKO3IEepiH 3epTTeysiepin Tanaay. Kypbuibic maTepuangapbl ©HAIPICIHIIE
JKOFapbl TO31MJII OETOHAAp MEH IMOJMMEPIEMEHTTI KOMIO3ULUIAPAbI 3€pPTTEyTe
apHaJIFaH TEXHOJOTUSIIBIK ypaicTep i anemaik Taxipuodeci. KP CT, MECT, KP KH
KoHE T. 0. HOPMATHBTIK TEXHHUKAJBIK KY)KaTTaMa TajanTapblHa COWKeC OEpIKTIri
KOFapbl OETOHHBIH (PU3UKAJIBIK-MEXaHUKAIBIK KACUETTEPiH ChIHAYIBIH CTaHAAPTTHI
OICTEPIH KYPri3y.

[lement Tac KkypbulbiMbiHAa Ca(OH) maliManaynbl aHbIKTay —YIOIH
muddepeHunanapl-repMusiblK Tangay oaict (ATT), 3eprreynepiiHn peHTreHIIK-
dazanpik  Tangaysl (PDT) >xoHe >IEKTPOHABI-MUKPOCKOMUSIIBIK 3€pTTEyIIep,
aKKpEIUTTETeH 3epTXaHanap/a ChIHAK KYPri3y KYpri3ijiii.

JluccepTauMsSIHBIH FHLIBIMH KAHAJIBIFbI:

- LEMEHT TYTKbIII JUCHEPCUACHIHBIH ocep ery MexaHusmi, C-3
cynepractudukaropeiver, [IBX monumepni KoMImoHeHTI ©Oap KemleHJeri
MUKPOKPEMHE3EM, IIEMEHT TaC KYPbUIBIMBIHBIH IUKJIJIBIK dCepiiepre TO3IMAUTITIHE
OEpIKTIT1 JKOFapbl OETOHIBI JKBUTY-bUIFAIIBIK OHJCY Ke31HIe (MY3/1aTy KoHE epiTy)
JIOJIETIICHT €H;

- IUCTIEPCUSIHBI €HT13Yy 9A1CIMEH OepiKTIri >KoFapbl OETOHABI OHIPY Ke31HE 1p1
OHE YCaK TOJTHIPFBIIITAPHI 0ap KOPPO3UsFa KapChl TONTHIPFBIIITHI COHFBI €HT13Y
TEXHOJIOTHSICHIHBIH, THIMJIIJIIT aHBIKTAJIFaH YKOHE HET13]I€ITeH;

- warblH KYKTi, C-3 mmactudukaropsid, [IBX monumepsik KOMIIOHEHTIH,
KOPPO3UsIiFa TO3IM/II TOJNTHIPFBILLITE O€TOHFA O1pJIeCil KOJIaHy arpecCUBTI OpTara
TO3IMIILIIKTI, asi3¥a TO3IMJLIIKTI, ChIFyFa >KOHE CO3yFa TO3IMJUIIKTI apTThIpaJibl,
OapaBIK KOMIIOHEHTTEpAl OipJecin KOMAaHYIbIH THIMIIITT AKCIEPUMEHTAIIbI
pacTaibl;

- C3 CynepriacTU(UKATOPBIH ~ JKOHE  KalTajlamMa  [IUKI3aTTh
(MHKpOKpEMHE3eM, TPaHUTTI ce0y) KOJAaHy THIFbI3 KYPBUIBIMIBI KOHE MOTUMEpPII
KOpFaHBIC KAaOBIKIIACHIH KaJbIITACTBIPA OTBIPBIN, COJ apKbUIBI Cy CiHYIH



TOMEHJIETII JkKOHE OyJ1 peTTe OETOHHBIH TE3 KaTyFa JKOHE epITyre TYpPaKThUIBIFbIH,
CBIFBUTYFa, CO3BLITYFa OCPIKTITiH apTThIpa OTBIPHII JOJICIICH/II;

- C-3+MK+KH 6ipre xongaHny arpeccuBTi opTaja Korapbl OCPIKTIKTI, TOMEH
KEYEKTUIIKTI >KOHE KOppO3UsFa KapChbUIACTBIKTBI KepcerTi. Kocnamapmen
MoudUKAUSUTaHFaH OEepiKTIrl >Korapbl OCTOH arpecCHUBTI OpTa >KarIalbIHIa
KOppO3usFa KapchllacThIK KodhduimenTin 25% - ra apTThIpajbI.

JluccepTauMsIHbIH NPAKTUKAJIBIK MAHBI3AbLJIBIFbI:

- [IBX mnemeHTTI TYTKbIp TOJUMEpIl KOMIIOHEHT JUCIEPCHSICHIHAH,
MUKpkpemHe3eMHeH, C-3 cynepruiactudukaropaan sxone THIO kesinme 3aybIT
KarJalbIHIa KaJanap eHAlpy YIIiH ipl ®KoHe YCaK TOATBHIPFBIIITAPMEH KOPPO3UsFa
KapChl TONTHIPFBIIITHIH >KEKe OIpIKTIpUIyiMeH OEpiKTIri >KOFapbl OCTOHABI ay
TEXHOJIOTHSCHI 931PJICH ],

- [IBX nosnuMepii KOMIIOHEHTTEH, MUKPO-KPEMHE3EMHEH (METaTyprUsIbIK
KaJIbIK) skoHe C-3 cynepriacTudukaTopAaH AUCTIEPCHUs KaCaFaH;

- [IBX MOJIUMEPITIK KOMITOHEHTI, MHUKPOKPEMHE3EM, C-3
CymnepriacTUhUKaTOphl KOHE CyFa KAaHBIKKAH TOMBIPAK >KarJalblHIA >KYMBIC
ICTeHTIH OyYpFBUIAHBINT KaJalaThlH Kajajapra apHaJIfaH KOpPpO3UsAFa KapcChl
TOJITBIPFBIII  HET131HAE OEpIKTIr >KOFapbl OCETOHJBI OHAIPY TEXHOJIOTHSICHI
YCBHIHBLIJIBI;

- XKobGamnansin otbipran Oepiktiri 78 Mlla ke3iHae aucniepcusiHbl OIpIKTIpY
omiciMeH pJalbiHAanraH OeToH KananapeiHblH JKbIO karpaiibiHga KaTaro
peXMMIEPiH TaHmay Kyprisingi. 90% - ek Oepiktikke 60°C Temmepartypana 16
caraT eHJIey YIIiH Ko xeTki3uienl, an TJK ke3inaeri onerreri 6ipikripyre 16 carart
onney ymin 70°C kesiHme KON KeTKi3inemi. AJBIHFAH HOTHKEIEp/l €Hri3y Tek
camalbl dcepre FaHa eMec, COHBIMEH KaTap KbLTy YHEPTHSCHIH YHEMIIEY eceOiHeH
DKOHOMUKAIBIK THIMITIKKE KOJI JKETKI3€E1;

- «KBU-Jloructukay XKIIC 3ayesireinga 22.03.2019 x. XIIC CT
141240018822-01-2019 «Cyra KaHBIKKaH TOIBIpAKTapFa apHaJFaH OepiKTiri
YKOFaphl OETOH KaJalapbDy YUBIMIACTHIPY CTAHIAPTHI d31PJICH/I1, 931pJIeHTeH OETOH
KYPaMBIHBIH TEXHUKAIBIK-DKOHOMUKAJIBIK HET13IEMEC1 OPBIHIAJIIbI.

3eprTey 00beKTici IIBX TOJIUMEPJTIK KOMIIOHEHTI, C-3
CymnepriacTuhuKaToOpbl, MHUKPOKPEMHE3€M KOHE CyFa KaHBIKKaH TOIBIPAKTa
YKYMBIC ICTEUTIH KaJajlapFa apHaJFaH KOPPO3USFa KapChl TONTHIPFBIII HET131HAET1
OEPIKTIr )KOFapbl OETOH OOJIBIN TAOBLIABI.

3eprrey nami: XKbIO ke3inae aucnepcus TYpiHAE MOJTUMEPIIK KOMIIOHEHTTI
KOJIJTaHY KOJIBIMEH JKOFapbl Te31MAl OETOHHBIH TUAPOPOOTHIK KaCHUETTEpiH
KaMTaMachl3 €TeTiH YpHicTep, COHIAN-aK KOPPO3HSFa KapChl TOJNTHIPFBIIITAPIIBI
KOJJIaHy AapKbUIBI arpecCHBTI OpTaFa TYPAKTBUIBIK, TONTBIPFBINTAD MEH
cynepriacTu(uKaTop KeUeHIH Kol1aHy eceO1HeH OepIKTUIIKTI apTThIPY.

3eprTey omicTepi: auCCEpTAIMSIIBIK >KYMBICTA HOPMATHUBTIK-TEXHUKAJIBIK
Ky’)KaTTama TaJlaliTapblHa COWKEC KEJEeTIH 3epPTTEY/IH Ka3ipri 3aMaHFbl 9MicTepl
Kommanbpabl.  3eprreynep KapMTVY  kypambinparer  «Kemenai —capamnrama
KOMIAHUSCHl» HMHXKEHEPIIK OeiiHAeri akKpeIUTTENTeH CBhIHAK 3€pTXaHACHIHBIH
3aMaHayH KaOapIKTapbIHAA KYPT131IIi.



Koprayra mblFapbuiaThiH FBUIBIMHU epexxesiep:

- TOJIMMEPJIIK KOMIIOHEHT »KOHE MojauduKaTopjap Kochajlapbl Heri3iHeri
OEPIKTIr )KOFapbl OCTOH KypaMbl;

- IIEMEHTTI OalJIaHBICTBIPFBII HET131HJET1 AUCTIEPCUSHBI, MUKPKPEMHE3eM/I1
C-3 muactudukaTopbIMEH KbUTYy-bUIFAIABIK oHJey kesinae [IBX mnomumepi
KOMITIOHEHT1 Oap KelieH e OHAIPY TeXHOIOTHACH;

- OEepIKTIrl »OFapbl OCTOHHBIH TNalJagaHy KaCHETTEPIHIH KYPBUIBIMJIBIK
epEeKILETIKTEPIHE dCep €TeTIH YP/Aici;

- KOppO3usiFa KapChl TOJTHIPFHIIITH OHIIPY TEXHOJIOTHSICHI;

- OepIKTIT XKOFapbl OETOHHBIH (PU3MUKAJIBIK-MEXaHUKABIK KAaCHETTEPI;

- JXbIO ke3iHme 3aybITTHIK JKaFjailyiapaa CcyFa KaHBIKKaH TOIBIpaKTapa
XKYMBIC ICTEHTIH KaJa YIOIH OepiKTIrl >Korapbl OETOHABI 6HAIpY OOMBIHINIA
YCBIHBICTAD;

- O31pJICHIeH Kypam/ibl TEXHUKAJIBIK-DKOHOMHUKAJIBIK Oaramnay.

OHnaipicke }KymMbIC HITHKeJepiH eHri3y Tyxkipmuoeci. «KbU-Jloructuka»
KIIC xocimopHbiHAa OepiKTiri >Korapbl OETOHHAH >KacajfaH TEeMIpOETOH
KaTaChIHBIH TOXKIPUOCITIK MapTUACHIH MIBIFApPY XKYPriziiai, cogmai-ak 22.03.2019 x.
«Cyra KaHbIKKaH TOTIbIpaKTapFra apHaJIFaH OepiKTiri ;korapbl 6eToH bl Kaaanap» CT
JKIIC 141240018822-01-2019 yitbIMIacTeIpy CTaHAAPTHI 931PJICH/II.

FouibiMu epeskesiepiH, KOPHITHIHABLIAP MEH YCHIHBIMAAP/ABIH Heri3XiJiri
MeH IbIHAHBLUIBIFbI.

OKCINEPUMEHTTIK 3€epTTeyJep 3amMaHayd >KaOIbIKTapMeH >KaOJbIKTaJIFaH
KapMTVY 0azacel KypambiHa eHeTiH «KemieHai capantamMa KOMITAHHSICHI
WHXEHEPIIIK OeH1Her1 aKKPeAUTTENTeH ChIHAK 3€pTXaHachIHAA KYprizuial. bapibik
CBIHAK  XaTTaMajlapbl AWCCEPTAlMSIIBIK  JKYMBICKA  KOCBIMIIIamapja  Oap.
TaoxipuOenik-eHepkacinTik chiHakTap Kaparangel K. «KBU-Jloructuka» XKIIC
OHJIIPICTIK KOCITOPHIHA KYPT131I1/11.

ABTOP/JBIH FBLIBIMFA KOCKAH KeKe yJieci

3epTTeyAiH Makcarbl MEH MIHAETTEPIH KO0, TOJUMEPIIK KOMIIOHEHT,
MUKpoKpeMHe3eMm, C-3 cymnepruiacTUUKATOPhl JKOHE KOPPO3HsiFa  TO3IM/II
TOJITBIPFBIII HET131H]1e OEPIKTIT XKOFaphl OETOH OHIIPICIH Kacay, IIEMEHTTI TYTKbID,
MOJIUMEPITIK KOMIIOHEHTTEH, MUKPOKPEMHE3EMHEH AKOHE C-3
cynepriacTuUKaTOpAaH AUCTIEPCUSHBI aly TEXHOJOTHSCHIH jKacay, KbLIy-
BUIFAJIZIBIK  OHJACY KE31HAETl TEXHOJOTUSIHBIH THIMIUIIT AKCIePUMEHTAIbI
pactranael. 141240018822-01-2019 CT XIIC «Cyra KaHBIKKaH TOMBIPAK
YKar/IalbIH/A Maiilajany YIIiH OEpiKTIri )KOFapbl OETOH Bl Kafallap» YUbIMAACTBIPY
CTaHJapThl d3ipieHal. OHepraObicka KP maTeHTI Jk0HE aBTOPJBIK KYKBIK
O0OBEKTICIHE KYKBIKTApAbl MEMJIEKETTIK TIPKEY TYypalibl 2 KydJIiK aJIbIH]IbI.

KyMBICTBIH anipo0anusChl.

JluccepTanysuiblK, KYMBICTBIH HETI3T1 epekeNiepl XabIKapaiblK FhUTBIMU-
MPAKTUKAIBIK KOH(pEpeHIMsuIapaa OastHIaIbI, TAIKbUIAHIB JKOHE MaKYJIIAJIbL:
«Kaszipri amemzeri e3ekTi FeulbIMU 3epTTeyiep» XLVI-mi XanplkapaablK FEUTBIMU
koHpepenuuscel (IlepescnaB-XmenbHunkuii, Ykpauna: ¢espanb, 2019) — 1
makaia; Polish science journal. Warsaw, Poland: Wydawnictwo Naukowe "iSci-



ence", 2019. Issue 12 (21) — 2-makana,; International Conference “Process Manage-
ment and Scientific Developments”. (December 19. Birmingham, United Kingdom,
2019); Polish science journal (Issue 12 (21). Warsaw, Poland, 2019) — 2-maxkana.

3epTTey HITH:KeJIepiH skapusijaay. Juccepranus TakplpblObl OoiibiHIIA 13
JKYMBIC JKapHusJIaHIbl, OHBIH I1IIiHAE Scopus jgoliekce3 Oepy 0OazachiHIa
HWHJeKcTenreH OackuibiMaapaa 1 makana, KP biniM jkoHe FhUIBIM MUHUCTPJIITIHIH
biiMm JkoHE FBUIBIM calachlHIa CamaHbl KaMTaMachl3 €Ty KOMHTETI YChIHFaH
FBUTBIMH Oacrajnap/a 4 Makayia, XalbIKapaJlblK KOH(DEepEHIs MaTepHaIapblHIa 5
MaKajia, OHBIH INNHAE MIETEAIK KOH(EpeHIMs MaTepHalgapblHIa S Makaia,
eHeptaObicka 1 KP maTeHTi koHE aBTOPJBIK KYKBIK OOBEKTICIHE KYKBIKTAp.IbI
MEMJICKETTIK TIpKeY Typalibl 2 KyolliK aJlbIH/IbI.

JluccepTauMsiHBIH KYPbLILIMBI MeH KeJieMi. JrccepTanusibiK >KYMBIC
KipicienieH, Oec  TapaydaH, Tapayjap  OOHMBIHIIA  KOPBITHIHABUIAP/AH,
KOPBITBIHBIJIAH 5KOHE KOChIMINIANapaH Typajsl. Jluccepranusabiy kenemi 108 6er
MalIMHKaMeH OachUIFaH MOTIHJII Kypaibl, 45-kecTe xoHe 41-CcypeTTeH KypasFaH,
naiiiaJaHbUIFaH oneduerTep TiziMi 145 aTaynan Typassl.



ABSTRACT
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“STUDYING AND DEVELOPING MODIFIED CONCRETES FOR
PILES OPERATING IN WATER-SATURATED SOILS”

The work relevance

The main ways to improve reinforced concrete structures (RCS): piles and
other foundation products at the present stage, involve the use of efficient concrete
materials that provide high resistance to aggressive environments: cyclic, tempera-
ture and mechanical loads on concrete and reinforced concrete.

At present a large contribution has been made to the development of construc-
tion technology owing to concrete and reinforced concrete structures and products.
They are practically the main building elements in the construction of housing, in-
dustrial and transport facilities, land and hydraulic structures.

Durability of the structures is mainly determined by the chemical composition
of the soils of the regions where the structures are being built. In order to maintain a
high degree of durability, the construction of buildings and structures in the prob-
lematic soil conditions of the Central and Western regions of Kazakhstan (Nur-Sul-
tan, Aktau, Atyrau, etc.) is usually carried out on pile foundations. In this regard,
piles should be made with high corrosion resistance, frost resistance and strength
properties, taking into account the characteristics of the impact of aggressive water-
salt soil environment during operation.

Kazakhstan has significant raw material resources to saturate the construction
market with modern high-performance cement materials of a wide range of applica-
tions. One of the radical trend of increasing the efficiency and quality of the main
building material, mortar and concrete, is the wide and scientifically substantiated
use of highly efficient individual and multicomponent complex chemical additives-
modifiers. The analysis of the state of the raw material base of Kazakhstan and in-
dustry science shows that most modern efficient modifiers for obtaining building
materials of increased durability and reliability can be produced directly in the Re-
public using industrial wastes and secondary raw materials and contribute to the im-
plementation of the state policy of import substitution.

Thanks to the State Program of Industrial and Innovative Development of the
Republic of Kazakhstan for 2015-2019 (SPIID-2), the purpose of which is the de-
velopment of agriculture, subsoil use, information and communication, space,
transport and other infrastructure, services, including education, macroeconomic sta-
bility measures have been provided. To achieve the goal, one of the priority trends
of the SPIID-2 is the competitive production environment. Production of high-
strength concrete provides high-quality products in various industries, providing
competitiveness and import substitution.



The prospects for the development of the construction industry in Kazakhstan
determine the feasibility of producing highly efficient mortar and concrete. The is-
sues of using high-strength concrete are, of course, priority, as they cover the most
important construction and technical characteristics.

In present day conditions of developing construction in Kazakhstan, against
the backdrop of rapidly developing technologies, there arises the problem of intro-
ducing new efficient materials adapted to the conditions of the sharply continental
climate. The main task is to develop materials that are resistant to alternating freez-
ing and thawing, the impact of aggressive environments, which ensures the durabil-
ity of the structure.

One of the possible solutions to this urgent problem is the development of
composite materials based on a combination of mineral and polymer binders.

The work was carried out in accordance with the State program of infrastruc-
ture development "Nurly Zhol" for 2015-2019. To strengthen the housing infrastruc-
ture, the quality of building materials is one of the priority scientific areas.

A set of problems is considered in the work, which allows ensuring high qual-
ity indicators of the materials by combining the properties of polymer, mineral com-
ponents and modifier additives while achieving a synergy effect that allows control-
ling the process of concrete quality indicators, which is currently relevant.

The purpose of the work is the development of compositions and a method for
the production of high-strength modified concrete based on industrial waste, for
piles operating in water-saturated soils.

In accordance with the purpose, there were identified the following research
objectives:

1. To study the effect of the polymer component of PVC of different genesis
together with silica fume and plasticizing additive C-3 on the process of forming the
structure of hydrated phases of cement stone and their stability under various cyclic
effects.

2. To develop the composition and substantiate the effectiveness of the method
of obtaining a dispersion from a cement binder, polymer component, plasticizer and
microsilica for the production of piles using heat-moisture treatment (HMT).

3. To determine the effectiveness of the use of a corrosion-resistant filler (granite
screening) for resistance to aggressive environments in the composition of modified
concrete.

4. To identify the features of the physical and mechanical properties of high-
strength concrete, to determine the effect of cyclic loading, freezing and thawing on
the stability of the initial microstructure of the cement stone of modified concrete
for piles operating in water-saturated soils.

5. To establish the features of the production of modified concrete for piles op-
erating in water-saturated soils on the basis of a complex dispersion and fractional
filler with a feasibility study of the developed composition.



Method of achieving the determined objectives

Analysis of research of domestic and foreign sources, including the study of
articles, patents for inventions and utility models, copyright certificates. Study of
world experience based on research of high-strength concrete and polymer-cement
compositions in the production of building materials. Carrying out standard methods
for testing the physical and mechanical properties of high-strength concrete in ac-
cordance with the requirements of regulatory and technical documentation: RK STs,
GOSTs, RK SN, etc.

To determine the Ca(OH), leaching in the structure of a cement stone, the
method of differential thermal analysis (DTA), X-ray phase analysis of studies
(XRD) and electron microscopy studies were carried out.

Scientific novelty of the dissertation

- the mechanism of influence of dispersion of cement binder, microsilica in com-
bination with superplasticizer C-3, a polymer component of PVC, during heat and hu-
midity treatment of high-strength concrete on the stability of the structure of cement
stone to cyclic influences (freezing and thawing);

- the effectiveness of the sequential introduction of a corrosion-resistant filler, as
well as large and small aggregates in the production of high-strength concrete by the
method of dispersion introduction, has been determined and substantiated;

- the synergistic effect was experimentally confirmed, which indicates the effec-
tiveness of the combined use of all components. It has been established that the com-
bined use of binder cement, micro-silica, superplasticizer C-3, a polymer component
of PVC, a corrosion-resistant filler in concrete increases its resistance to aggressive
environments, frost resistance, compressive and bending strength;

- it has been proven that the use of C-3 superplasticizer and secondary raw materials
(microsilica, granite screening) modifies concrete, forming a dense structure and a pol-
ymer protective film, thereby reducing water absorption and increasing the resistance
of concrete to alternating freezing and thawing and dynamic loads;

- the combined use of C-3+MK+KN shows high strength, low porosity and corro-
sion resistance in an aggressive environment. High-strength concrete modified with the
additives increases the coefficient of corrosion resistance in aggressive environments
by 25%.

Practical significance of the work

- A method has been developed for producing high-strength concrete from a dis-
persion of a cement binder PVVC polymer component, microsilica, superplasticizer
C-3, and a separate combination of a corrosion-resistant filler with large and small
aggregates for the production of piles in the factory at HMT;

- A dispersion has been prepared using the polymer component of PVC, micro-
silica (metallurgical waste) and C-3 superplasticizer;

- A method for the production of high-strength concrete based on a polymeric
component of PVC, microsilica, superplasticizer C-3 and a corrosion-resistant filler
for piles operating in conditions of water-saturated soils is proposed;

- There have been selected hardening modes under the conditions of HMT of
concrete piles prepared by the method of combining the dispersion with the designed
strength of 78 MPa. 90% strength is achieved at the temperature of 60 °C within 16



hours of treatment, and the usual combination at HMT is achieved at 70 °C within
16 hours of treatment. Taking into account the results obtained, not only the quali-
tative effect is achieved, but also the economic one due to the saving of thermal
energy.

- A standard of organization LLP ST 141240018822-01-2019 dated March
22.03.2019 “High-strength concrete piles for water-saturated soils” has been devel-
oped at the ZhBI-Logistika LLP plant, the feasibility study of the developed concrete
composition was performed.

The object of the study is high-strength concrete based on the polymer com-
ponent PVC, C-3 superplasticizer, silica fume, and corrosion-resistant filler for piles
operating in water-saturated soils.

The subject of the study: processes providing hydrophobic properties of
high-strength concrete by using a polymer component in the form of a dispersion
during HMT, as well as resistance to aggressive environments using corrosion-re-
sistant fillers, increasing strength due to the use of a complex of fillers and a super-
plasticizer.

Research methods: in the dissertation there are used modern research meth-
ods that meet the requirements of regulatory and technical documentation. The stud-
ies have been carried out on modern equipment of the accredited testing laboratory
of engineering profile "Complex Expertise Company" at KSTU.

Scientific provisions to be defended:

- the composition of high-strength concrete based on a polymer component and
additives modifiers;

- a method for the production of a dispersion based on a cement binder, micro-
silica in combination with a plasticizer C-3, a polymer component of PVC during
heat and moisture treatment;

- the process that affects structural features of the operational properties of
high-strength concrete;

- method of production of corrosion-resistant filler;

- physical and mechanical properties of high-strength concrete;

- recommendations for producing high-strength concrete for piles operating in
water-saturated soils in the factory conditions of HMT;

- technical and economic assessment of the developed composition.

Experience of implementing the results of work into production. An ex-
perimental batch of reinforced concrete piles made of high-strength concrete was
produced at the ZhBI-Logistics LLP plant in Karaganda, and an organization stand-
ard LLP ST TOO 141240018822-01-2019 dated 22.03.2019 “High-strength con-
crete piles for water-saturated soils” was developed.

Validity and reliability of scientific provisions, conclusions and recom-
mendations.

Experimental studies were carried out in the accredited testing laboratory of
engineering profile "Complex Expertise Company" on the basis of KSTU equipped
with modern equipment. All test reports are in the appendices to the dissertation.
Pilot tests were carried out at the manufacturing enterprise of the ZhBI-Logistics
LLP in Karaganda.



Personal contribution of the author to science

It consists in setting the goal and objectives of the study, developing a com-
position for the production of high-strength concrete based on a polymer component,
microsilica, superplasticizer C-3 and a corrosion-resistant filler, developing a
method for producing a dispersion from a cement binder, polymer component, mi-
crosilica and superplasticizer C-3. The efficiency of the method for heat and mois-
ture treatment has been experimentally confirmed. The organization standard ST
LLP 141240018822-01-2019 "High-strength concrete piles for water-saturated
soils" has been developed. Received a patent of the Republic of Kazakhstan for an
invention and 2 certificates of state registration of rights to an object of copyright.

Work approbation

The main provisions of the dissertation were reported, discussed and approved
at international scientific and practical conferences: XLVI International Scientific
Conference "Actual Scientific Research in the Modern World" (Pereyaslav-
Khmelnitsky, Ukraine: February, 2019)- Article 1; International Conference “Pro-
cess Management and Scientific Developments”. (December 19. Birmingham,
United Kingdom, 2019.)- 2 article; Polish Science Journal (Issue 12 (21). Warsaw,
Poland, 2019) -2 article.
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