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3ammuTa auccepranmu coctouTcs «28» depams 2025 r. B 14:00 yacoB Ha
3acegaHun auccepranmoHHoro cosera J[ 05.23.664 mo 3amure aucceprauuid Ha
COMCKaHMWE YYEHOM CTeneHu JOKTopa (KaHAMJaTa) TEXHUYECKUX HaAyK IpHU
KBIpreI3ckoM rocy1apcTBEHHOM TEeXHHUYECKOM yHHBepcutere uM. M. PaszzakoBa u
Keiprezcko-Poccuiickom CrnaBsinckoMm yHuBepcutere uMm. b.H. Enbuuna o agpecy:
720020, Keipreizckas PecnyOnuka, 1. bumikek, yia. Mannei6aea 34, 6, bomnbioit
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J0CTyMa K BUACOKOH(EPCHIIMH 3alluThl auccepranuu: https://ve.vak.ka/b/052-cxc-
nsg-nbk.

C nuccepranmeil MOXHO O3HAaKOMUThCA B OuOmmorekax KoIprbzckoro
roCyJapCTBEHHOIO TEXHUYECKOro yHuBepcurera um. M. Pa33zakoBa mo anpecy:
720044, r. bumkek, np. Y. AlitmaToBa, 66 u Keipreizcko-Poccuiickoro CiaaBsHCKOTO
yHuBepcuteta uM. b.H. Enpiinna o agpecy: 720000, r. bunikek, yn. Kuesckas, 44 u
Ha cante HanmmoHabHOM atTecTainoHHOW KoMmuccuu nipu [Ipesuaente Kuipreizckon
Pecny6mmku: https://vak.kg/diss_sovety/d-05-23-664.
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OBIIAA XAPAKTEPUCTHUKA PABOTbBI

AKTYyaJIbHOCTh TeMbl auccepranuu. B Hactosimee Bpemsi B KbiproizcTane
OCOOEHHO OCTPO CTOSAT BOIPOCHI OXPaHbl OKPYKAIOMIEH Cpeabl U PalMOHAIBHOIO
WCIIOJIb30BAaHUSI ~ NPHUPOJHBIX  PECYpCOB.  YJIOBJIETBOPEHHE  NOTPEOHOCTH
MIPOU3BOJICTBA B CBHIPHEBBIX peCcypcax B COOTBETCTBUHU C KOHILEHIUMEH yCTOMYMBOTO
Pa3BUTHS CTPAHBI JOJKHO YUYUTHIBATH MHTEPECH OOIIECTBA M MHTEPECHI HBIHEIITHETO
Y MOCJIETYOUIUX TTOKOJICHUH.

N3 OrpoMHOro KOJIHMYECTBA MHUHEPAJIBHOIO CBIPbS, W3BICKAEMOIO W3
OPUPOIHON CPEAbl ISl LIEJIEN MPOU3BOACTBA, B KOHEUHBIN MPOIYKT MPEBPAIIACTCS
mumis 1,5-2,0 %. B Keipreizcrane toiapko Ha ogHou bumkekckoit TOLl (BTJLI) ¢
AIEKTPUYECKON MOIIHOCTRI0O 666 MBT, TemmoBoi - 1443,9 I'kan/gac exeqHEBHO
BBIOPACHIBAECT B OKpYXKaroilyio cpeay 20-25 TOHH 30JibI U Pa3IUYHbIC COCIUHECHHUS
OKCHJIOB yTJieposia u Jip. B roj1 00beM 30J1bI U IITAKOBBIX OTX0J0B cocTaBisgeT 300-
350 TeICSY TOHH U 3aHUMAET 178 TEKTapOB 36MENBHBIX YIOJIHMN.

VYCTaHOBIIEHO, YTO WCIHOJIB30BAHUE MPOMBIILIICHHBIX OTXOJO0B IO3BOJISIET
NMOKpBITh 110 40 % MOTpeOHOCTH CTPOUTEILCTBA B CHIPHEBBIX pecypcax, a TakKe Ha
10-30 % cHHU3UTH 3aTpaThl Ha W3TOTOBJICHHE CTPOHUTEIHHBIX MAaTEPHUAJIOB IO
CPaBHEHMIO C MPOU3BOJICTBOM UX U3 MIPUPOJTHOTO CHIPHSL.

O¢ddexTuBHOW  3aMEHOM  TPAJAMIMOHHBIX  BSKYIIMX  MOTYT  CTaTh

KOMIIO3UIIMOHHBIE BsDKyIIME€ Ha 0a3e MOpTIaHALEMEHTa M HANOJHUTEN U3
3o0j011aKk0BbIX 0TX070B (3110). ITprueM, mpou3BOACTBO TAKOTO IIEMEHTAa MOYKHO
OCYLIECTBJIATh KaK HA [IEMEHTHOM 3aBOJIE, TAK U HEMOCPEACTBEHHO HA NPEANPUATUN
M0 BBINYCKY TOBApHOrO OeTOHa, OETOHHBIX U JKEJIE300€TOHHBIX H3JEIHI.
Henocpencreenno Ha TOIl HeoOxoauma yctaHOBKa 000pYI0BaHUS MO MepepadoTKe
31O B KOHAUIIMOHHBIN MPOIYKT JJIsl 3AMHTEPECOBAHHBIX NoTpeduTenen. I1o nanHoi
npobiemMe 3aHuManuch Takue ydeHbie kak C.M. 3o03enOmut (1931-1932 rr.), ILIL
bynuukoB (1947-1949 rr.), A.B. Bomkenckuii (1953-1955 rr.), KO.M. Baxenos
(1963-1965 rr.), FO.M. Byrr (1974-1976 tr.), C.I'. Kapaxanumu (1995-1999 rr.),
M.P. Haxaes (2011-2015 rr.) u np.

OcHOBHOI npuunHOM OTcTaBaHus KbIprei3cTaHa OT BEAYIIUX CTpaH MHUpa MO
MOKa3aTeNIsIM PECYPCOEMKOCTH 3KOHOMMKHU SBIISIETCSI HUBKUN YpOBEHb Pa3BUTHUSA
MPOM3BOJCTBEHHONW 0asbl, HCMIOJIb30BaHUE YycTapeBlliero obopynoBaHus. M3-3a
HECOBEPUICHCTBA TEXHOJIOTMYECKOI 0a3bl 3HAUUTENbHAs YacTh NepepadbaTbIBaeMoOro
CBIpbS  MEPEXOJUT B  KATETOPUIO  OTXOAOB, B  OTPOMHOM  KOJHMYECTBE
HaKalUIMBAlOIMXCSl B OTBajax. XOTSd MHOTME OTXOAbl II0 CBOEMY COCTaBy M
CBOMCTBaM OJM3KU K IPUPOJAHOMY CHIPBIO.

OCHOBHBIM TOTPEOUTENIEM TaKUX OTXOJOB MOJKET SIBISITHCS CTPOUTENbHAs
UHAYCTpUS, KaK Hanbosee MaTeprano- U SJHEProeMKasi OTpacib.

B cBs3M ¢ BBIIEU3NIOKEHHBIM, JUId WHTeHcHUuKanuu yrunmzanuu 3110 B
CTPOMTENBHOM OTpaciu M O3I0POBJICHUS OKPYKAIOUIEH Cpeabl Ha3zpesia ocTpas

HCO6XOI[I/IMOCTB B CUCTCEMAaTHU3allnu I/ICCJIGI[OBaHI/Iﬁ JaHHBIX TOIINIMBHBIX OTXOIOB.



CBs3b TeMbl JHCCEPTAlMM C KPYNHBIMM HAay4YHbIMH IPOrpaMMaMHu
(mpoekTamMM) M OCHOBHBIMH HAYYHO-HCCJIE0BATEIbLCKMMHU padoramu. J[aHnHas
paboTa sBIAETCS UHUIIMATUBHOM pabOTOM.

Heas u 3apaum ucciaenoBanms. Llenpio quccepraiiioHHON paOOThI SBISETCS
pa3paboTKa COCTAaBOB M TEXHOJOTUM TOJYYEHHS] KOMIIO3UIIMOHHBIX IEMEHTHBIX
BSDKYIIIMX BEIIECTB M MEJIKO3EPHUCTHIX OCTOHOB C MCITOJIB30BAHUEM 30JI0MIJIAKOBBIX
OTXOJIOB.

J{nst qoCTHKEHUS e pelainch CASAYIONIUE 3a/1a4l UCCIIeI0BAHUS:

— HCCIIEIOBAHUE  XUMHUKO-MUHEPAJOTHMYECKOTO  COCTaBa U OCHOBHBIX
KJ1acCU(DUKAITMOHHBIX IPU3HAKOB 30JI0IIIJIAKOBBIX OTXO/I0B;

— u3y4yeHue  (PUBUKO-XUMHUYECKUX  OCOOCHHOCTEM  CTPYKTypoOoOpa3oBaHUs
KOMITIO3UIIMOHHOTO I[EMEHTHOIO BSKYIIETO BELIECTBA C MCIOJIb30BAHUEM
30JI0IIAKOBBIX OTXO/IOB;

— W3yYCHUE BIUAHUS MEXAaHWYECKOW aKTHUBaIllMW, KOJWYECTBA M crocoba
BBEJICHUS 30JIOIIJIAKOBBIX OTXOI0OB HA CBOMCTBA BSKYIIUX BEILIECTB,;

— oneHka A((PEKTUBHOCTH UCIOJIB30BaHUS IIEMEHTA B KOMITO3UIIMOHHBIX
BSDKYIIMX BEILIECTBAX Pa3HOM CTEMEHU HAMOJHEHHOCTH OTXO/1aMU;

— HCCJEIOBaHHE OCHOBHBIX (PU3MKO-MEXaHUUYECKHX CBOMCTB 3allOJIHUTENEH W3
30JI0IIUIAKOBBIX OTXOJIOB W OMNPEACJICHUE ONTUMAJIbHOIO COCTaBa s
MEJIKO3E€PHUCTBIX OETOHOB;

— pa3paboTka COCTaBOB MEJIKO3EPHUCTHIX OETOHOB HA OCHOBE KOMITO3UIIMOHHBIX
[IEMEHTHBIX BSKYIIMX U 3aMIOJTHUTENEH U3 30JI0IIAKOBBIX OTXOOB,;

— pa3paboTKa  TEXHOJIOTMYECKOM  CXeMbl M  pacyeT  SKOHOMHYECKOU
(¢ (PEKTUBHOCTH M3rOTOBJICHUS KOMITO3UIIMOHHBIX BSKYIIMX BEHIECTB H
U3EIUN U3 HUX.

HayuyHasi HOBH3HA NOJIy4Y€HHBIX Pe3yJIbTATOB:

1. BBIABIEHO, YTO HE3aBUCHUMO OT MeETOJa OTOOpa M3 TOMOYHBIX arperaToB H
YCIIOBUI XpaHEHHsI 30JIOIIIAKOBBIX OTXOJOB OHU MMEIOT pPaBHO3HAYHBIN
XUMHYECKUNA COCTaB, HO OTJIMYArOTCS (Da30BBIM COCTAaBOM, BIHSAIOIIUNA Ha
MPOIECCHI CTPYKTYPOOOPa30BaHUSI KOMITO3UITMOHOTO BSDKYIIIETO BEIIECTBA.

2. BBISABIICHBI 3aKOHOMEPHOCTH BJIMSHUS CIOcOOa BBEICHHWS, BPEMEHU aKTHBAIIWH,
BUJa ® KOJMYECTBAa 30JIONUIAKOBBIX OTXOJOB Ha OCHOBHBIE (DU3HKO-
MEXaHUYECKUE M CTPYKTYPHBIC XapaKTEPUCTHKHA KOMITO3WUIIMOHHBIX BSDKYIIAX
BEIIIECTB.

3. yCTaHOBJICHA 3aBUCUMOCTH d(PPEKTUBHOCTU UCIOJIH30BAHUS TIOPTIAHAIIEMEHTA B
KOMITO3MIIMOHHBIX BSDKYIIUX BEMIECTBAX OT HAMOJHUTENS 30JI0ILIIAKOBBIMU
OTXOJAaMH U YCJIOBUN TBEPICHUM.

4. yCTaHOBJIEH ONTHUMAIbHBINA IPAHYJIOMETPUUYECKUN COCTAB MEJIKOTO 3aIllOJIHUTEIS
U3 TOIUTUBHOTO IUTAKa JJISI MEJIKO3EPHHUCTHIX OCTOHOB HAa LIEMEHTHO30JbHBIX U
[EMEHTHO30JI0IUTAKOBBIX BSDKYIIHX.



5. TMOJYy4YeHbl SKCHEPUMEHTAIBHO-CTATUCTUYECKUE MOJIEIU OCHOBHBIX CBOWCTB
KOMIIO3UIIMOHHBIX  BSDKYIIMX  BEHIECTB C  HANOJHUTEISIMU U3 30JIbI
TUJPOYNAICHUS WM 30J0IIaKOBOM CMECH.

6. pa3paboTaHbl ONTHMAaJbHBIE COCTaBbl OOJIETYEHHOTO MEJIKO3EPHHUCTOro OeTOHa
ki1accoB B7,5 - B20 Ha KOMIIO3UIIMOHHBIX BSIKYIIUX BEIIECTBAX W3 30JIbI
TUJPOYIAICHUS WM 30JI0IIIAKOBOM CMECH U IIJIAKOBOTO 3aITOJTHUTEIS.

IIpakTHyeckasi 3HAYMMOCTb MOJYYEHHBIX Pe3yJIbTATOB!

- MOJY4YEHbl KOMIIO3UIMOHHBIE BSKYIIME BEUIECTBA, ONTUMAIbHO HAIIOJIHEHHbBIE
30JI0M THJIPOYAATIEHUS WU 30JI0IIJIAKOBOM CMECHIO;

—  YCTaHOBJIEH ONTUMAJIbHBIM ()PaKIUMOHHBII COCTaB MEJIKOTO 3alOJIHUTEIS W3
TOILUTUBHOTO 1IJIaKa, CIOCOOCTBYIOIIUI MMOJTHOMY MJIM YaCTUYHOMY 3aMELICHUIO
IPUPOJIHOTO MECOK I MEIKO3EPHUCTOTO OETOHA;

—  pa3paboTaHbl ONTUMAJIBHBIE COCTABHI KOMIO3UIMOHHBIX BSXKYIIUX BEIIECTB C
Pa3IMYHBIM KOJMYECTBOM 30JIbI THIPOYAAIICHHS HIIM 30JI01IJIaKOBOM CMECH;

—  pa3paboTaHbl ONTUMAaJIbHBIE COCTaBbl MEJIKO3EPHUCTOrO0 OETOHA HA HUIAKOBOM
3aM0JHUTENE palMOHAIBHON (DpaKINH;

—  pa3paboTaHa HOpMATHBHAs JOKYMEHTalusi (TE€XHOJOTMYECKHE KapThl) Ha
IOPOU3BOJCTBO  KOMIIO3UIIMOHHBIX  BSDKYIIMX BELIECTB W M3JIEIUN U3
MEJIKO3epHUCTOTO O€TOHA

—  pe3ynbTathl paboTsl anpodupoBansl B 3A0 «Kym-Iareum.

JKOHOMMYECKAs] 3HAYMMOCTH IOJYYeHHBIX Ppe3yJabTaroB. [lpu ycnoBum
BBIITYCKa LEMEHTHO301bHOr0o Bspkymero 10000T B ron skoHOMHUYECKH 3(¢eKT
cocraBuT 3422300 coM. DkxoHomMHYecKuMi A((EKT TpU YCIOBUU BBIITYCKa
neMeHTHo3oouakoBoro Bspkymero 10000t B rox cocraBut 3836970 cowm.
Dxonomudeckuit a¢dext Ha mpouszBoAcTBO 10000 mMTYK YCIOBHOTO CTEHOBOTO OJIOKA
13 Menko3epHucToro 6etona B-15 (M200) cocraBut 29600 com.

OcCHOBHBIE I0JIOKEHUS JUCCEPTANMH, BBIHOCUMbIC HA 3aLIUTY:

—  pe3ynbTarhl HCCIEJOBAHMA OCHOBHBIX (DU3UKO-XUMHUYECKUX U  (hU3HKO-
MexaHndeckux xapakrepuctuk 31O nis o1ieHKH BO3MOKHOCTH UCIIOJIb30BaHUS
MX B KaYECTBE HAITOJIHUTEIS B BSDKYLIUX BEIIECTBaX U 3anoiaHuTens aius M3b.

—  pe3ynbTaThl UCCIENOBaHUM (PU3MKO-MEXaHUUYECKUX CBOMCTB KOMITO3UIIMOHHBIX
BSDKYIIMX BEIIECTB U OlleHKa 3P dekTruBHOCTH cniocoba BBeaenus 31110 (3oma-
TUAPOYJAJICHUS UM 30JI0IIIAKOBAsi CMECh) B [IEMEHTHYIO MaTpPHILY.

—  pe3yJIbTaTbl MCCJIEAOBAHMS XAPAKTEPUCTUK TOIUIMBHBIX IIUIAKOB JI OLEHKH
OPUTOAHOCTU UX MCIOJIB30BAHMS B KaU€CTBE MEJKOro 3anoianutens B M3b.

—  ONTUMAaJbHBbIE COCTaBbl KOMIIO3UIIMOHHBIX BSDKYIIUX BEILIECTB Pa3IMYHOU
CTENEHU JUCIEPCHOCTH U  HAMNOJHEHHUS 30JI0H THAPOYAAJIEHUS  WIH
30JI0LIUIAKOBOM CMECHIO.

— ontuMmanbHble coctaBel M3b, kmaccoB B 7,5 — B 20 Ha ocHOBe
KOMIO3UIIMOHHBIX BSDKYIIMX BEIIECTB U MEJIKOTO 3alOJHUTEINS U3 TOIIMBHOIO
[IJIaKa.



—  TEXHOJOrhyeckas cXeMa UM  TEXHUKO-DKOHOMUYECKHE  XapaKTePUCTUKHU

IPOU3BOJICTBA BSKYIIMX BEUIECTB U OeToHa Ha 3anonHuTene u3 31IO.

JInuHbIi BKJIAJ COMCKATEJSI COCTOMT B Pa3padOTKE ONTUMAJIBHBIX COCTaBOB
KOMITO3UILIMOHHBIX BSDKYIIMX BEIIECTB C IMPUMEHEHHEM 30JIbl THUJIPOYIAJCHUS U
30JI0IIIJITAKOBOM CMECHU M MEJKO3EPHUCTHIX OETOHOB Ha MX OCHOBE. ABTOD SIBIISICTCS
OpraHU3aTOPOM U UCIIOJIHUTENEM PaboT, CBA3aHHBIX C 0OPaOOTKON U BBIMOJIHEHUEM
AKCIIEPUMEHTAIILHBIX HccienoBanuii. OO0padoTKa MOMYyUYEHHBIX JAaHHBIX, BBISIBICHHUE
3aKOHOMEPHOCTEH, MOATOTOBKA TOKYMEHTAlUMU JMJIsI MPAKTUYECKOW peannu3aluu
MOJIYYCHHBIX pPE3yJIbTaTOB, pa3pab0TKa OCHOBHBIX TOJIOKEHUH, BBIBOJIOB U
PEKOMEHAAIMI 110 HAYYHBIM HCCJIEIOBAHUSM BBIIIOJHEHBI aBTOPOM.

AnpoOauus pe3yabTaToB Auccepranuu. OCHOBHBIC MOJOKEHUS U OTAEIbHBIC
pasnensl  pabOThl JIOKIAJBIBAIMCH W OOCYKIATUCh HA PECIYOJMKAHCKUX U
MEXKIYHApPOJAHBIX HAyYHO-TEXHHUCCKUX KoH(epeniusax: Regional Academy of
Management European Scientific Foundation Institute Materials of thell International
scientific-practical conference «THE EUROPE AND THE TURKIC WORLD:
SCIENCE, ENGENEERING AND TECHNOLOGY» (lzmir, 2017); Ha
MexnyHapoIHOU Hay4YHO-IIPAKTUYECKOU KOH(epeHIIun «HAYYHBIE
NCCIIEJOBAHU (r. Ilemvmkent, 2017); MexayHapoaHOH  Hay4HO-
MPaKTUYECKON KOH(pEpeHIIMU «AKTyallbHble MPOOJEMbl U TMEPCHEKTUBBI PA3BUTHS
CTPOUTEIBHBIX KOHCTPYKIMA: WHHOBAIIMU, MOJEPHHU3AIUS U SHEPTrodPHEeKTUBHOCTH
B ctpoutenbcTBe» (. Anmmatel, 2018); MexayHapoaHONH Hay4YHO-TPAKTHUECKOM
KOH(epeHIIuU «BbI30Bbl COBPEMEHHOCTH. MHHOBALIMOHHOE PA3BUTHE CTPOUTEIBLHOU
oTpaciu, mpoOieMsl ee mnudpoBm3anuu U crapmaptuzanum» (r. bumkek, 2019);
«Membership in the WTO: Prospects of Scientific Researches and International
Technology Market» Materials of the IV International Scientific-Practical
Conference, (Vancouver, 2019); MexayHapogHoM ceMuHape «MoJeaupoBaHuEe U
ONTHMU3AIIHS CTPOUTENBHBIX KoMITO3uTOBY (T. Onecca, 2019).

IHosiHOTAa OTpakeHHMsi Pe3yJbTATOB Auccepranmuu B nyoauxkamusax. [lo
pe3yJibTataM ucciaeqoBaHui onmyonrnkoBaHo 20 HayYHBIX MyOIUKAIUi, B TOM YHCIIE B
3apyo6exubix uznanusx PUHI - 7, SCOPUS - 2.

Crpykrypa u o0bem auccepranum. J(uccepranus COCTOMT U3 BBEICHMS, 5
IJIaB, 3aKJIIOYCHMS, CIUCKaA JuTepaTypbl U3 234 HaUMEHOBaHUN W 3 MPUIIOKEHUH.
Hucceprauus uznoxeHa Ha 188 ctpanunax u Bkiodaet 41 pucynkos u 40 Tabnu.

OCHOBHOE COIEP KXAHUE PABOTHBI

Bo BBegenum cdopmynupoBana mnpodieMa U OOOCHOBAHA aKTyallbHOCTh
MPOBOJIMMBIX HCCJICIOBAHWN, TPUBEICHA KpaTKas XapaKTepUCTUKA HOBU3HBI U
IPAKTUICCKON 3HAYUMOCTH PaOOTHI.

B nmepBoii riaaBe «AHAMMTHYECKHHA 0030p 1O HCHOJb30BAHUIO
30JI0IIIAKOBBIX OTXO0JA0B B BSIKYIIMX M 0€TOHAX» paccMOTpeH 0030p TI0
WCIIOJIb30BAHUIO 30JIOIIJIAKOBBIX OTXOJOB B BSKYIIMX W OETOHAX, KOTOpPBIC
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OTJIMYAIOTCS. MHOT0OOpa3nueM U 3aBUCAT OT BUJIA U YCIOBHMM CKUTaHUS TOIUIMBA U I10-
pPa3HOMYy BJMAIOT HAa KadeCTBO NPOAYKIMU HAa HX OCHOBE. OTO IPUBOIUT K
HEOOXOAUMOCTH pa3pabOTKU Ul KaKJOTO BHJA OTXO0Ja OCOOBIX METOJOB HX
MTOATOTOBKHU.

B03MOXHOCTP HCIOJIB30BaHUsl Pa3IMYHbIX MHMHEpalbHbIX 100aBok (M/]) B
EMEHT Oblla HaydHO oOocHoBaHa B wuccienoBaHusx B.H. FOura. B passutun
IPEICTABICHUN O LIEMEHTHOM KaMHE, Ha3BaHHOM «MHKPOOETOHE» OH JI0Ka3all, 4TO
3aTBEPACBIIMNA  LIEMEHTHBIH  KaME€Hb  COJEPKUT  OOJdbIIOE  KOJIUYECTBO
HENPOpPEarupoBaBLUIMX 3€pPEH LEMEHTa, KOTOpbhlE MOYKHO 3aMEHUTh 0O€3 MOoTepu
MPOYHOCTH COOTBETCTBYIOIIMMU (PAKIIUIMU MUHEpATbHBIX 100aBoK (M/]).

OCHOBHBIE IIOJIOKEHMSI IO HCHOJB30BAHUI TOHKOAMCHEpPCHbIX MJ[ B
eMeHTHbIX cucteMmax 3anoxuinu B. A. Kunn, B. H. IOur, I1. II. Bynaukos, 1O. M.
byrr. Pazeutne 3Toro Hayunoro HampasieHus npogosnkwin H. Y. ®enpiann, A. B.
Bomxkenckuii, M. M. Csiues, B. 1. Conomaros, JI. . JIBopkun, B. I'. barpakos, FO.
M. baxenos, B. 1. Kanamnukos, P.B.JlecoBuk u ap. OTeuecTBeHHbIE pa3pabOTKH
II0 HCHOJIb30BAHUIO TEXHOIEHHOTO ChIpbs mnpuHamiexar C.I. Kapaxanmmm, A.A.
AccakynoBoii b.T., A.A.AOIBIKaIBIKOBY H JIP.

N3ydeHne mpoueccoB CTPYKTYpoOoOpa30BaHUSI KOMIIO3UIIMOHHBIX MaTepUaloB
1e1ecoo0pa3HO paccMaTpuUBaTh Ha OCHOBAHUU IMOJIOKEHUHM (PU3UKO-XHUMUYECKOM
MEXaHUKH JUCIIEPCHBIX CUCTEM. J{MCIIEPCHBIE CUCTEMBI C PA3BUTON MOBEPXHOCTHIO U
BBICOKOW KOHLEHTpalUuel XapaKTepU3yITCsl CaMOIPOU3BOJIBHBIM 00pa3oBaHUEM
IIPOCTPAHCTBEHHBIX CTPYKTYpP, KOTOPBIE HPEIONPENECIAIOT OCHOBHBIE [UISI HHUX
CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA.

OcHoBOM co31aHusl KOMMNO3UMIUOHHBIX MarepuanoB (KM) c¢ 3amaHHbBIMU
CBOMCTBaMM SIBJISIETCS B3aMMOCBS3b «HA3HAYEHUE — CBOMCTBA — COCTaBy.
VYnpaBieHue cBOMCTBAMM, T. €. MOJTYyYEHUE KOMILUIEKCA 3a/IaHHbIX CBOMCTB COCTOMUT B
BBIOOpE CBIPbS, NPUJIAHUA €My HEOOXOAUMBIX TEXHOJOTUYECKUX CBOMCTB C
MOCJEAYIONIEH TEXHOJIOTHYECKOH 00pabOTKOM KOMIIOHEHTOB [IJIsi  TOJYYEHHS
TpeOyeMbIXx CBOWCTB. [l 3TOro B CBOIO O4Yepelb HYXHBI YIUIyOJIEHHBIC
TEOPETHUYECKUE HCCIEAOBAaHUS HAIOJHEHHBIX CUCTEM KaK Ha MHUKpPO-, TaK U Ha
MakpoypoBHe. HeoOGxoaumo omnpenenuTh BIMSHUE NPUPOIBI, pa3mepa, (OpPMBL,
(GU3MKO-XMMHYECKUX CBOWCTB YacTULl C  OINpeAeJeHHEM  KOJMYECTBEHHBIX
XapaKTEPUCTHK U U3YYUTh MEXAHU3Mbl U KHHETUKY TBEPJICHHUS Pa3IMYHON NPUPOJIBI.

JleneHne  MUHEpaNbHBIX KOMIIOHEHTOB O€TOHA HA  HANOJHUTENIU U
3aMOJIHUTEIN OTPaXKaeT MPUHIUIHNAIBHO PAa3HYIO UX POJIb B (PU3UKO-MEXaHUYECKUX
Mpolieccax CTPYKTypooOpa3oBaHus, MPU 3TOM K HANOJHUTENSIM OTHOCSAT MOPOIIKH C
BBICOKMM MOJIyJIEM MOBEPXHOCTH, a K 3aMOJHUTENISIM YacTHIlbl ¢ pazmepamu 10 50
MM U Oosee. HamoaHuTenn HE NOKHBI CO3/aBaTh B OKPYXAIOLIEM MaTepHalie MmoJis
nedopMallii M HaNpsDKEHUM, WX pa3Mep MO3BOJISIET MM Y4YacTBOBAaTh B (DU3HMKO-
MEXaHUYECKUX MPOLECCaX OPraHU3aluu CTPYKTYPBI CBA3YIOLIETO.

VYxKe MHOrue JAecATUIETHs AaKTHUBHbIE MHUHEpaJIbHblE J100ABKM YCIIELIHO
HCIONIB3YIOTCS B LIeMeHT U OetoH. Ilpu menenampaBieHHON ux MoaudUKaMU OHU
CHOCOOCTBYIOT TOBBIIICHUIO MPOYHOCTH, Je(OPMATUBHOCTH, MOPO30CTONKOCTH,
JOJITOBEYHOCTU  CTPOUTEIBHBIX KOHCTPYKUMHA U coopyXeHuil. OCHOBHBIM

7



UCTOYHUKOM MOTYT SIBJISITHCS TEXHOTEHHBIE OTXOJbl MPOU3BOJICTBA TOIIMBHO-
HHEPreTUYECKON TPOMBIIIIEHHOCTH.

3a mHorme TOonael B KeIprei3cTaHe CKOMWJIOCH Oojiee MIULIHApAa TOHH
3o01uu1akoBbIX  0TX0J0B (3ILIO). OcHOBBIBasiCh Ha OCHOBHBIE TEOPETUYECKUE
MOJIOKEHUS] U MPaKTUYECKUd ombIT 1o ucnoib3oBanuto MJI, 31110 moryTt ycrnenrHo
UCIIOJIb30BaThCS B BHUJEC HAMOJIHUTENEH B IIEMEHT M 3allOJIHUTENIedH B OETOHBI
Pa3IMYHOrO0 HaA3HAYEHUSI.

Bropass rnaBa «XapakTepUCTHMKA CbIPpbSi M METOJAUKA IPOBEJCHUSA
IKCINEPUMEHTAJIbHBIX  MCCJIE0OBAHUI»  TPEACTaBIeHa B  pa3pabaTbIBaHUU
CTPYKTYPHO-METOJI0JIOTUYECKON MOJIENIA MPOBEICHUS UCCIEA0BAHU.

O0beKkT HCCIeI0BAHMSA: KOMIIO3UIIMOHHBIE  BSDKYIIME  BEIIECTBA U
MEJIKO3EpHUCTHIN OETOH.

IIpeamer mMccienoBaHUsi:  TNOPTIAHILEMEHT, 30JIa  THAPOYAAICHUS,
30JI0IIUIAKOBAasi CMECh W TOIUIMBHBIM mUIaK. I moJiydeHus KOMIO3UIIMOHHBIX
BSDKYIIUX  BemiecTB  Obl1  ucmoib3oBaH  nement  KIHINK  I11400 120
MHUHEPAJIOTHIECKOTO cocTaBa, %: C3S - 63,3; C,S -15,9; C3A - 5,4 u C,AF - 12.5.

B kadecTBe HanmoiIHUTEIEH UCIOJIB30BAIUCH 30J101ILTaKOBbIe 0TX0AbI (3111O) 1
KOTEJIbHBIX, KOTOpPbIC€ B 3aBUCUMOCTH OT OTOOpa, TOPEHHS M XpaHEHUsS ObLIU
pa3/ielieHbl: 30J1a TUAPOYIAJICHHUS U 30JI0IIaKOBas cMech. XUMUYECKU cocTaB, %o:
Si0; -52.09%; Al, 03-20,0%; Fe,03 -2,23; CaO -5,74 u np.H.u. - 11.

B kadectBe 3amonHuTened g MenakozepHucTtoro Oerona  (M3B)
HCTIOB30BAICS IPUPOIHBIN IIOJIEBOLLIIATOBBIN IIECOK BacuinbeBckoro
MECTOPOXKACHUSI, UMEIOIINI MOAYIb KPYHHOCTH My - 2,52 U MUHEpanornyecKuit
coctas, (%): kBapir -56,69; moneBoi mmar -12,23; TeMHOIIBETHBIE MUHEpalibl -18,8;
cmoga- 0,4. Tommusebeii mmak (TIHI) Bxomutr B cocraB uccienyembix 31O wu
COCTOMT M3 30JIbHOM COCTaBJISIONICH (YacTHIIBI 30J1bI U 1JIaKa pa3mepom meHee 0,315
MM) U IIJAKOBOM, BKJIroYaromied mecok — 0,315 o 5 MM M IUTaKOBBIN IIeOCHh —
3epHa CBBIIIe 5 MM. XuMudeckuii cocta, %: SiO; - 54,95; Al,Os - 20,56; Fe,0; -
1,06; FeO - 3,96; CaO - 7,67; MgO - 2,22; SO;-0,17; TiO,- 0,88; MnO - 0,10; K,0 +
Na,O- 3,6; - 4,07.

DU3MKO-XUMUYECKUE HUCCIEIOBAHUS TPOBOJWINCH C  HCIOJb30BAaHUEM
pPacTpOBOM 3JIEKTPOHHOM MHUKPOCKOIUHU, PEeHTreHo(pa3zoBoro u auddepeHunanbHo-
TEPMHUUECKOTO METOJIOB aHAJIM3a.

AHan3 pe3yJIbTaTOB AKCIEPUMEHTAJIBHBIX HCCIICIOBAHUN KOMMO3UIIMOHHBIX
BSDKYIIIMX M MEJIKO3EPHHUCTHIX OETOHOB MPOBOJUIICS C HMCIOJH30BAaHUEM METOJOB
AKCIEPUMEHTAIIBHO-CTATUCTUYECKOTO MOJICTUPOBAHUSI.

Tperbs riaaBa «UcciieqoBanue U ONTUMU3ALMSA COCTABOB KOMIIO3MIIMOHHBIX
BSDKYIIMX BeHIECTB C HCHOJb30BAHHEM TOIUIMBHBIX OTXOIOB» IIOCBAIICHA
U3YUEHUIO0 XUMHUecKOro U ¢azoBoro cocrara 31O u st onpeaenenust HanpaBJIeHUS
UCIIOIb30BaHUs 30JI0IIAKOBBIX OTXOJ0B OINpPEIETIEHBI OCHOBHBIE
KJacCU(UKAIMOHHbIE TPU3HAKU: MOJYJb KHUCIOTHOCTH, MOJAYJIb OCHOBHOCTH,
CUWJIMKATHBIN (KPEMHE3EMUCThI MOMAYJb), MOAYJIb AKTUBHOCTH U KO3 UIIMEHT
KauecTBa. YcrtaHoBieHo, uTo 31O oTHOCATCS K KHCIOMY THIy C HE CTAOMJIbHBIM
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XUMHUYECKUM COCTaBOM, MajbiM KOJHUYECTBOM CBOOOJHOIO OKCHJA KaldblUs U
OONBIINM  CcOJepKaHHEeM oOKcuaa KpeMmHus. ClieoBaTeabHO, TaKWe 30Jbl HE
0o0NaaloT  CaMOCTOSATENBHBIMU  BSDKYIIMMHU ~ CBOMCTBaMHM, HO  00JIajaroT
nyumojanudeckoi akTuBHOCTHIO K CaO. Cpennsis HaAChIMHAS TUJIOTHOCTH 30JIbI
cocrapnger 800-850 kr/m3, uctmHHas mmotHOocTh 1,82-2,20 r/cM®, yrmenbHas
MIOBEPXHOCTH 30161 cocTapisgeT 2230-2250 cM/r.

[Ipn wu3MenbYeHUH 3061 B LIAPOBOM MEJNBHUIIE YCTAaHOBJEHA €€ Jerkas
pasMaiibiBaeMocTh. B TeueHwe mnodydaca Sy, 307l JIOCTUraeT JUCHEPCHOCTH
uementa (310 m? /kr). Tlpu momorne 1 wac Sy, nocturaer 360 m?/kr, a mpu 1,5 yaca
380 m%xr. [Ipy ganbHeiIIEM H3MENTBPYEHHH MIET 3aMEJIEHHE POCTa JAUCIEPCHOCTH,
¥ [P U3MEJIbUEHHMH B TEYEHHUE TPEX YacoB, Sy, ocTaercs B mpenenax 390 M%/kr, T.e.
nociie 1,5 yacoB n3MeNbUeHUS B IAPOBOM MEJIBHUIIE TPOUCXOAUT 3aMEIJICHUE POCTa
MoKazaTesst JUCHEPCHOCTH 30161 [Y.

[lo crenenu ruapaTali EMEHTA U IEMEHTHO30JIbHOTO KaMHSI KOMIUIEKCHBIM
METOJIOM OIPEACISIIOCh KOJIMYECTBO XHUMUYECKH CBSI3aHHOM BOJIBI, CBOOOHOM
u3BecTu Ha obpasuax 1; 3; 7; 28 u 150 cyrounoro Bo3pacta. Ecnu ansa uemenra k 150
cytkam CaO cocraBuna 5,18%, To B 00pa3iiax neMeHTHO30aH0r0 KamHs 0,3%.

UccnenoBanne (a3oBoro cocraBa HCCIEAYyEMbIX 30J1 TMOKa3alu HaJlIWYue
kBapia — d = SiO,d = 4,24; 3,34; 2,44; 1,81; A, mymmura (3Al,03x2xSi0,) d = 5,39;
3,35; 2,86; 2,52; 2,19 A u xap6oHATOB, MPEICTABIECHHBIX OCCIBETHBIM MEJIKHM
obpazoBannem kanbiuTa (CaCOs3) n momomuta (MgCO3xCaCQOs3). JlepuBatorpamMmma
MOATBEPKIAET JaHHbIE PEHTTeHOrPa(UUYECKOro aHajin3a, U JJaeT OCHOBaHUE CYIUTh
00 yCTOMYMBOM COCTaBE€ HEOPraHWYECKOW 4acTh 30Jbl. [10 BelecTBEHHOMY COCTaBY
30Jla COCTOMT U3 CTEKJIOBUIHBIX U KpUCTALIMYECKUX (a3, KoTopas COCTOUT U3
aMop(U3UPOBAHHOIO TJWHUCTOTO BEIECTBA W 3€peH OO0JIOMOYHOTO MaTepuaia
KBapIia, MoJjeBoro mmnara, kapooHaTa KaJblMs U MarHus, a Tak’Ke BBIACIUBIIUXCS U3
pacruiaBa JBYXKaJbIIUEBOTO CHUJIMKATA, aJlOMUHATa Kaiublusg, MyimuTa. [1lnakoBsiii
IpaBUil COCTOMT B OCHOBHOM W3 CTEKJIOBHIHBIX (pa3: CTEKJIO IKEJITOBATOE,
otHocsieecs k cucreme CaO — Fe,03-SiO,; crekio 0ypoe, TeMHO-0ypoe U YepHOE,
¢ conepxkanuem ctekiaodassl (20-30%); oTMeuaeTcss KpUCTAUIMYECKUE 00pa30BaHMs
(xBapm, kampluT, MyJuMT, wMarnetutr, C;S; CA wu gap.). B pesynbrare
MEXaHOAKTUBAIIMK 30JIbI yCHIIUBAECTCS d(PPEKT MyIIoJaHnu3aui TOHKOIUCTIEPCHON
3071bI.

[Ipumenenue 31110 B mMpoM3BOACTBE BSIKYIIUX BEIIECTB BO3MOXKHO IO JBYM
HalpaBJICHUSIM: B Ka4eCTBE aKTUBHOW MUHEpPAIbHOW J00aBKM K KIMHKEPY
HETIOCPEJICTBEHHO Ha IIEMEHTHOM 3aBOjIe, HE CHMYKasi MapKy I[IEMEHTAa U HE U3MEHsIS
€ro HOpPMAaTHUBHBIC XapaKTEPUCTUKU WU B KAYECTBE HAIOJHUTENCH B ILEMEHT C
MpeABapUTENIbHON I COBMECTHOM aKTHBAIMEN (TTIOMOJIOM).

B naHHBIX HCCIIEIOBAHUSX U3YUEHO BIUSHHUE TOIUIMBHBIX O0TX0J0B (3072 I'Y 1
31IC) Ha OCHOBHBIE (PU3UKO-MEXAHUYECKUE XAPAKTEPUCTHKU KOMITO3UIIMOHHBIX
Bsokymux BeriectB (L[3B,; 1I3B,; [[31IB,; 1I3I1IB,) mpu paznu4abix crocodax ux
BBEJICHUS (MEXaHMYECKOE) CMEUIMBAHUE U3MEIBYEHHBIX OTXOJIOB C LIEMEHTOM WU
MX COBMECTHBIN MOMOJ (M3MEJIbUCHHUE).

Ha mpenBaputensHOM 3Tameé H3y4eHBl OCHOBHBIE (DU3UKO-MEXaHUYECKUE
CBOMCTBAa KOMITO3HUIIMOHHBIX BSDKYIIUX, HAMOJHEHHBIX 30JI0M-THAPOYIAICHUS WIIH
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30JI0IIAKOBOM CMECHIO U YCTAHOBIIEHO, YTO 3(pPekTuBHOCTH Hcnonb3oBanus 31O
BO3pacTaeT MpU UX MPEIBAPUTEIHLHON aKTUBALIUU C IEMEHTOM.

Jlnst nanbHEWIero u3y4deHus BIMSHUS KOJUYECTBA W CTENEHU HU3METbUYCHUS
30JIbHOTO HAIOJHUTENS C I[EMEHTOM Ha OCHOBHBIE CBOMCTBA II€MEHTHO30JIBHOIO
Bsoky1ero (L[3B,) Obu1 peanu3oBad ABYX()AKTOPHBIN IKCIIEPUMEHT, T/I€ B KauyeCTBE
BapbUpyeMBIX (PaKTOPOB CIHYKWIU: X1 -KomudecTBO 3056l 20 = 10 % u Xy- Bpems
u3MenbueHus 1+ 1 yac. B kadecTBe BBIXOJHBIX MapamMeTPOB IKCIIEPUMEHTOB ObLIH
BBIOpaHBI: CPOKHM CXBaThIBaHWs, 4dac. (Hadajao -Yi), (KOHeIl - Y2), IUIOTHOCTh ITOCIIC
TBO (Y3) u nocie 28 cytok (Ys) ¥ IpoYHOCTH Ha M3rn0 1 cxkatue, MIla (Y4 - R™0 o ;
Ys - R™; Y7 - R®YT, . MIla; Yg- R®Y.,), Yo - koo dumuent pasmsaraenus Kp.

[To pe3ynbTaTaM SKCIIEpUMEHTA ObLIIN MOJYYEHbI MATEMATUYECKUE MOJIETN
cBoiictB LI3B, u ux rpapuueckue odopasbl

Y1 (sau.cxs.) = 3,88 + 0,39 x; — 0,65x,% — 0,72 X2 + 0,75 X22 — 0,55 X1X2 (1)
Y, (xonem.cxs.) = 9,33 + 0,32 x; + 0,94x;,2— 0,68 X, + 0,05 X2 — 0,28 X1X7 2
Y3 (p™°) = 2,21 — 0,02 x; — 0,001x,% — 0,007 X2 + 0,01 X,2 40,007 X1X» (3)
Y4 (R™ ) = 5,60 +0,41 x; +0,22x,% + 0,07 X2 - 0,03 X2? - 0,03 X1X2 4
Ys (R™%,) = 21,23 —1,3 X1 + 0,1x4® + 3,65 X2 — 1,25 Xo? + 0,53 X1X2 (5)
Ye (p?8) = 2,158 — 0,018 x; — 0,002x:% + 0,01 x, + 0,013 X2 + 0,002 X1X2 (6)
Y7 (R®Y7,,.) = 5,23 + 0,01 x; + 0,13x32 + 0,04 X2 + 0,30 X2 — 0,25 X1X» (7)

Ys (R®Y, ) =31,91-2,79 x; — 0,14x,% + 6,23 X5 - 4,71 X2 — 0,92 x1X; (8)

Yo(Kp)= 1,15-0,02 x; —0,06x;,%2 + 0,0762 X, + 0,04 X% + 0,042 X1X» 9)

Ananu3 ko3 duimentoB mozeneit (1) u (2) mokasai, 4To IIUTENbHBIA TOMOJ

(X2 = +1) 30JBI C IIEMEHTOM CHH)XA€T CPOKH CXBATBIBAHUS, BSDKYIIETO JTMHCHHBIN

apdekr (b, = - 0,72 u b, = 0,68), a MakcUMaJIbHass KOHIICHTpAIUs 30J1bI (X1 = +1)
MIPUBOJIUT K YBEITUYCHHUIO CPOKOB cxBaThiBanus Y1u Yz (01=0,39 u b; = 0,32).

Kak u3BecTHO, IEMEHTHBI KaME€Hb COCTOMT M3 MHUKPO-, MAKPOKPUCTAJIOB U
resieoOpasHoil Maccbl. HauOonblas TMIOTHOCTH CTPYKTYPBI IIEMEHTHO30JBHOTO
KaMHS OOecreuMBaeTCsi TMPU HAWMMEHBIIEM pa3Mepe MEXK3EPHOBBIX ITyCTOT.
VYCTaHOBIEHO, YTO IIOTHOCTH BsbKyliero mnocie TBO cHuxkaercs mo wMepe
HAIOJHEHHUS, BKYIIETO 30110 oT 2,2 10 2,16 r/cM?, a npu 28 CyTOYHOM TBEpPACHUM
(puc.1) or 2,17 no 2,14 r/em?.

T2
|

2 1

[

T2

37,0

%2
o a 28— AR = / RZNC_\’T“(= 33,0 MIla
f,‘f / 72.]6 r/em g ymz 23.0 MM ;
S =] 3
é-"] x1 é-- 1 / ] / x1 é-' I / x1
: / - 210 = |90
g 2.14 8« //// g //
a b & 19,07] % B 25,0~
[ 17,0 | T
L 21,0
1y : P =] <0 ,
710 20 3‘() 10 20 30 10 20 30
: 30ma, % ' I 30ma, % I ' 3013, % '

Pucynok 1 - ITnotHocTs (p?8), mpounocts nocie TBO (R™%,) u nipu 28 cyTkax
(R?8T,) 00pa3LOB LIEMEHTHO30IBHOIO BsiKymiero 138

Hanonuenue Bsxyniero 3050i 10 30% Heckosbko nmoBbimaeT R™ 4, oT 5,0 1o
6,5 MIlla, a mpounocte R™ nHa cxarme [[3B, 0e3 axkTuBanmum CHIKAETCS
10



He3HaunteapHo oT 18,5 mo 16,0 Mlla, nns oOpa3unoB 28 CyTOYHOro TBEpACHMS
Ryt .. ocTaeTcs papHo3HayHOM 21,0...22,0 MIla.

AxtuBarusa 1 yac nementra ¢ 10-20% 3omoit I'Y obecnieunBaer BSKyIIEMY
[13B, IPOYHOCTH PABHO3HAYHYIO C YUCTBIM ieMeHToM R, = 30-33 MlIa.

[Ipu momone 2 yaca nementa ¢ 30101 30% npounocts L[3B pacrer ot 16 10 23
MIIa, T.e. Ha 50%. HanGonbmmuii texuuueckuii ¢ dext no npounoctu 13B, R¥o™,,
= 37 MIlIa obecrieunBaeTcs IpU aKTHBAILIMK 2 Yaca 1ieMeHTa ¢ 30101 10%.

KoaddummenT pasmsrdaenust mis BceX BKYIIMX BO BceX 9 Toukax IuiaHa
DKCIIEPUMEHTA ABJISIICS yIOBIETBOpUTENBHBIM Kp > 1,0.

Ontumumsanus coctaBa Bspkymero L3HIB, ¢ nHanomnutenem wn3 3HIC
MPOBOJMJIACE IO PACCYUTAHHBIM KOX(DOUIIMEHTaM MaTeMaTUYeCKUX MOJIEIeH
cBorictB (10-15) [3IIB, u ux rpaguyeckum odpazam B BUjae HOMOTpaMM (puc.2).

Y1 (Hau.cxB.) = 2,59 + 0,21 x; — 0,08x:% — 0,58 X, + 0,18 X2 — 0,01 X1x> (10)
Y2 (onenexs.) = 5,61 + 0,49 X1 — 0,67x:2— 0,37 X2 + 0,23 X2 + 0,01 X1X; (11)
Y (R™ ) = 4,65 — 0,34 X, + 0,16x:% + 0,56 X, + 0,45 Xz2 — 0,35 XXz (12)
Yy (R™6) = 19,4 — 2,25 3 + 0,05%,2 + 1,99 X, — 1,96 Xz2 — 0,65 XXz (13)
Y (R¥¥7,,) = 7,10 — 0,81 X, — 0,52x,2 + 0,44 X, — 0,92 X2 — 0,17 XXz (14)
Y @ (REY, ) = 29,88 — 4,90 x; + 0,90%:2 + 4,28 X, — 0,38 X22 +2,44 Xy (15)

[Mpounocte o6pazmoB I[BIIB Ys (R™ck) (puc.2) cHmKaeTcs IO Mepe
yBennuenus: konunentpauu 31IC: npu mexanndyeckom nepememuBanuu ot 20,5 10
MIIa 17,5 Mlla; npu nomoJie 1 yac R™¢, magaet ot 22 nol7 Mlla; pu 2 vaca ot 25
no 20 MlIla. Ilpounocte R™ Bskymero c¢ Hamoiaautenrem 3IIC 10-30%

MOBBIIIAETCA MPU U3MeNbueHnH 2 yaca oT 19,5 no 25 Mlla u ot 19,0 no 23 MIlIa.
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Pucynok 2 - IIpounocts nocie TBO (R™,), ipu 28 cyTtkax usru6 (R*%7,,.),

cxarne (RBY, ) 06pasoB HEMEHTHO30I0IUIAKOBOrO BsukyIero L[311IB

[ToBbicuTh mpouYHOCTH BsKywiero npu 10% copepxkanum 3LIC BO3MOXKHO,
YBEJIMYUB BpeMsi moMoja 10 2 yacoB ot 20,5 go 25 MIla. A npu KOHUEHTpauu
3LIC 50% npu COBMECTHOM NOMOJIE 2 Yaca poCT MPOYHOCTH HE3HAYUTEIEH OT 18 10
20 MlIla. AxtuBamms L3IIB yBenmnuuBaeT MpOYHOCTh HA M3rMO W MaKCHUMallbHA
Ryt .. = 7,2 MIla, a ¢ ysenmuenunem 31IC mabmonaercsa cmax g0 5,2...5,6 MIla.
[IpouHocTs Ha ckaTue mocie 28 CYTOK TBEpPACHMS BSDKYIIEro 0Oe3 momMosa ¢
HarnosHeHneM 10 50% cHmxaercs ot 33 go 20 MIla. A nmomoin 2 yaca CHUXKAET 3TOT
saddekt ot 37 go 32 MIla. YcraHoBneHo, 4yTO JJIsl MaKCUMaIbHOTrO HanmosHeHus 50%
3HIC u nonyuyenust Bspkymero L[3IIIB, aktuBHOCThIO 29-32 MIla 00s3aTenbHBIM
TEXHOJIOTHYECKUM IPUEMOM sIBJIsA€TCA oMo 1,5 — 2 yaca.
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Takum oOpa3om, perynupys BpeMs IMOMOJa M KOJWYECTBO HAIMOJHUTENS B
[IEMEHTE MOKHO 00€CTIeUUThb 3aIaHHYI0 MapKy KOMIIO3UIITMOHHOTO BSIKYIIETO.

[{enecooOpa3HOCTh HKCIONIB30BAHUS HANOJHUTEICH 30JIbI TUAPOYAAJNCHUS U
30JI0NIUIAKOBOM CMecH oOIlleHMBasach 10 kodpduuuenty sddexkruHocTH (Kog)
UCIIOJIb30BaHUsl LIEMEHTa B paccMaTpuBaeMblX BsDKymux. [ pacueta Kiyg
MCIIOJIb30BaHbl Pe3ysibTaThl MpouHOoCcTH mocie TBO u 28cyrouHoro Bo3pacta aiis
nemMeHToB, coaepxkamux 10-50 % 3ompHbIXx oTX0n0B (II3B,; L3B,; L3IIB,;
[{III3Bwn).

Io pesynbraram Mccief0OBaHUM (PHC. 3) YCTaHOBJICHO, YTO Hanboubmmi K4
XapaKTEPEeH IS BSDKYIIUX, MOJYYEHHBIX COBMECTHBIM H3MEIhYCHUEM IIEMEHTA H
30JI01LIaK0BOM cMecH. B 3aBncumoctr ot xoHueHrtpauun 3IIC K,g mensercs ot
0,383 no 0,563. [lnst BshKymiero Ha ocHOBE HemeHTa u 306l I'Y K4 xoadduument

s¢ppextuBHOCTH WM3MeHsiercs oT 0,335 go 0,432, Ilpuuem, 3QQPeKTUBHOCTH

HCIIOJIb30BAHMS HAIIOJHUTEICH B HOEMCHTHI IMOBBIIIACTCA IIPU TBEPACHHHN YCIOBHAX
TBO.

- RoadpPprumernt 9P PERTUBHOCTH (28) 0, 563
£ 06
g —
0,5 1 0,432
g O 335 I"'I '2:1:7 a-aaa 0] QQTO 412 .
X | ’ 0,363 U,JUJ
g 0470339335 0,3 0304
= S
® 1 0,261 jmm
£ 03 0,238 0. 203
@ —
5 02 1
3 —
& 01 1
m
2
0
| 3Bm
L3Bm 0,335 0,238 0,261 0,203 4
L3Bu 0,335 0,363 0,304 0,432 = L3Bu
U3LUBM 0,335 0,367 0,397 0,386 = [3LBMm
L3LWBK 0,335 0,383 0,412 0,563 = LSLLBwM

Pucynok 3 - Koadpunuent apdextunoctu (K,g.) ncrnonp3oBanus eMeHTa B
BsDKyIIUX nocie 28 cytok TBepaenus: [[3Bwm, 1[3Bu, L[31IBMm, [[3111Bu

Ogno w3  Hanpasienuid  nepepaborku 3O B cTpouTenbHOM
MaTePUAIIOBEICHUH — IMOJyYCHHE JICTKUX 3aIlOJHUTEICH U OSTOHOB Ha UX OCHOBE.
VY4uTBIBasl, YTO 3amachl MCCIICAYEMBIX TOILIMBHBIX IIJIAKOB BEChMa 3HAYMTEIIHHBI,
U3yYeHbl OCHOBHBIC (DU3MKO-MEXaHUYECKHE XapaKTCPUCTUKH 3aIllOJHUTEIS W3
30JI0IINIAKOBOM  CMeCcH W JApoOJeHOro mulaka. VCheITaHWs TOKa3add, dYTO
samonauTenn u3 3IIO 00magaroT CTOMKOCTBIO K CHIIMKATHOMY U JKEIE3UCTOMY
pacnany. Jlns menkux dpaknuii (0-5mMm) BogonoTpedHOCTH 4,83...12,3 1 TPOYHOCTH
1,64 -0,38 MIla; nns gppakuwmii (5-10mm) BogonorpedHOCTh 9,5-9,0 M pounocTs 1,64
-0,38 MIla y 3anmonauTtens u3 miaka u u3 31O cooTBeTCTBEHHO.
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YerBepTras riaBa «Pa3pa0oTka cOCTABOB MeJIKO3€PHHCTOr0 0eTOHA Ha
KOMIIO3MIMOHHBIX BSIKYIIMX M 3alOJHHUTEIAX C HMCIOJIb30BAHMEM TOILUIMBHBIX
OTXO/I0B» TIOCBSIIIEHA  pa3pabOTKE  MEJKO3EPHUCTHIX OETOHOB Ha  OCHOBE
KOMITO3UIIMOHHBIX BSKYIIMX BEIIECTB U MEJIKOM 3anoHutene u3 31IO.

[IpenaBaputenbHble HUCCIENOBaHUS TMOKa3adul 3(P(GEKTUBHOCTH COBMECTHOTO
MOMOJIa IIEMEHTa W 30JIbHBIX OTXOJOB Ipu pasHoi koHueHTpauuu 10, 30, 50%.
[ToaTOMy nmanbHelue uccienoBaHus Mo pa3padoTke coctaBoB M3b npoBoausoch
Ha aKTUBHPOBAHHBIX KOMIO3UIMOHHBIX BsKyux ¢ 31110.

dusuko-mexannueckue xapakrepuctuku M3b Ha ocHoBe Bspkymux (L[3B,) u
(II3IB,) mnpenBapuTelbHO pacCMaTPUBAIIUCHL HAa 7 CcOCTaBax IMpU Pa3TUYHOM
COOTHOILICHUH K MEIKOMY 3alOJHUTEINIO (MECOK, NUTAK) pa3HbIX ¢pakiuil. Menkuii
3aMOJIHUTENb W3 TOIUIMBHOIO IUIaKa MPEeABAPUTEILHO IMOJBEpPrajics APOOJICHUIO U
pazaensuicss Ha ¢pakinuu 5-10 mm u 0-5 mMm. Bsokyinue B BHaE cMecH IIEMEHTa ¢
HAIIOJIHUTENIEM M3 30JIbl THAPOYAAICHUS WU 30JI0IUIAKOBOM CMECH MOABEPralucCh
IOMOJTy B TeueHue | ydaca.

B uccnenoBanusix moadoupaeM 7 COCTaBOB C Pa3jIUYHBIMU COOTHOIICHUSIMU
KOMIO3UIIMOHHOTO BSKYIIETO U HIIaKa.

Menko3epuucteie 6etonsl Ha I1[3B, m ILIII3B, ucneIThIBaIMCh HA OCEBOE
cxkatue mnocie TBO wu 28 cyrok HOpMalibHOro TBepAeHUS. (COOTBECTBEHHO
(buKcupoBanack MIOTHOCTH, B/1] 1 MoABMAKHOCTH CMECH.

Ha pucynke 4 ykazana 3aBucumocTh npouHocth M3b Ha Bsxkymem L3B,
pa3HOM CTENEeHU HANOJHEHHOCTH M IIJAKOBOM 3aIOJIHUTENE CEMH COCTaBOB. BuHO,
YTO HaAMOOJIBIIEH MPOYHOCTHIO 00JamaloT 00pa3ipl cocTaBoB 1, 2, 6 u 7 ¢
conepxanueM Hanoanurens 10% mnocne 28 cyrok RZE = 20,8; 21,2; 26,2; u 21,6
COOTBETCTBEHHO. BBICOKHII MOKa3aTeNb MPOYHOCTH 26,2 yCTaHOBIIEH y coctaBa M3b
Ne 6, mpu 30, 50% nanomauTens RZ2=23.4 1 18,64 MIIa. Ay coctaBoB Ne 1,2 u 7
RZ%=17,7; 16,8 u 14,4 MIla (30% nanonautens). U RZ2=15,7; 16,2 u 10,2 MIla
(30% HamoyHUTED).

07 26,5 H 10% 30/1bl
g 25 - s 234 216 W30%30mbi
) 208 ‘ B 50% 30:bl
E 20 - 17,7 6,8 ’

% 15,7 8.2 14,4
z 157 10,6 111421
% 10,41_10,2 10,2
S 10 -
2 7.3 6,41
TF
2
= O
0 T T T T T T 1
1 2 3 4 5 6 7
Homepa COoCTaBoOB

Pucynok 4 - [Ipounocts 28 cyrok M3b na [13B,
Y 3aI0JHUTEINS U3 TOIIMBHOIO IIUIaKa
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Crnenyer OTMETHTH, YTO TOCJE TEIJIOBIAXXKHOCTHOW oOpabotrku (TBO) M3b
(LI3B. ¢ 30moit 10%) coctaBa Ne 6 moka3an HauOOJIBIINME TIOKA3aTEIN MPOYHOCTH Y
RIZ° = 243 MIla u musa cocraa Ne 7 RZZ° = 20,3 MIIa. Jlanee cocras Ne 1
obecneunBaer R 2° = 16,2 MIla u nus coctaBa Ne 2 R2Z° = 14,75 MIla, 31ech B
KadeCTBE 3aIllOJIHATEIIST UCTIOIh30BajICs rpyOsiid miak (5-10 mm). [Tnotrocte M3b Ha
[TUTAKOBOM 3aIOJIHUTENIE HIKE TUIOTHOCTH 00PAa3IlOB HAa MPUPOIHBIX MECKaX.

AHanu3 (Qusuko-mexanudyeckux coiictB M3b nHa Bskymem [[3IIB, ¢
coaepxkanrem 3ILIC 10; 30 u 50% MOXXHO OTMETUTh, YTO HAMOOJIbIIIEE 3HAUCHHE
MIPOYHOCTH MO paHxupy Habmomaercs y coctaBoB Nel, Ne6 u Ne 2, oTnuyaromuecs
pa3IMYMEM B COCTABE U KOJMYECTBE MEIKOIO 3arOJTHUTENS.

25 1575 m 10% 30Abl
)8 20,91 B 30% 30/bl
[1+] r
S20 - 18,64 18,43 B 50% 300bl
v 16,1
s 14,42
;15 .
s 1,8 12,49 12
: i 8 /2'71 88T
ilo . : ,6 Y 7’35 8,21 7’84 :
G
[=]
E
© 5 1
(=3
=]
0 1 1 1 T T T 1
1 2 3 Homepa&ocrasos 5 6 7

Pucynok 5 - IIpounocts M3b Ha [[311IB nocine 28 cyrok TBepaeHuUs

Hns cocraBa (6) Ha Bskymmx c couxepxanuem 3IIC 10; 30; 50%
MOJIBIDKHOCTE cMecer coctaBisteT 4; 4; 3 cm u mokasarenu B/I] — 0,62; 0,61 u 0,6
cootBeTcTBEHHO. [Ipounocts 06pasios M3b nocie TBO RZz°cumkaercs ot 19,69 mo
10,49 MlIla, T.e. B 2 pa3za npu MakCUMaJIbHOM coaepxkannu B Bsxkyiem 3LIC 50%.
Takas ke 3aBUCUMOCTb HAOJNIOJAETCS MPHU UCIBITAHUM O0Opa3IoB mociie 28 CYTOK
tBepaerns — RZZ2 o1 20,91 no 12,49, camxaercs Ha 40 % (puc.5).

Ha ocHoBaHuM pe3ynbTaTOB NPEABAPUTEIBHBIX  WCCICIOBAHUM IS
onTUMHU3anMu coctaBoB M3b ObuT peanuszoBaH IBYX(aKTOpHBIM sKciepuMeHT. B
KaueCTBE BapbUpyeMbIX (DaKTOpOB BBIOpaHbI: X1 — KoiaudecTBO 306l 1Y B 1I3B,
(30+£20), %; X3 — cootHomienue mexay 1[3B, u menkum 3anoaHuTeneM u3 nuiaka (0-
5-10), mm. [TapamMeTpaMu KauecTBa CIIYKHJIK: INIOTHOCTH M3bB — p. kr/M3; mpouHOCTH
nocine TBO — R™ ., MITa; mpounocts 28 cytok — R*%T . MITa.

[To pesynpTaTam oskcnepuMmeHTa Obut TONy4eHB DC-MOAENU BTOPOTO
nopsinka (16-18) croiicte M3b u ux rpaduueckue o6pa3bl B BUAE HOMOTPAMM.

p =1838-26,7%; — 6,7 X;>— 46,7 Xo +13,3 X,2 +5,0 X1X, (16)
R™ = 13,85 - 5,02 X1 + 2,93 12— 0,41 Xo — 3,13 X22 —2,31 X1X2 (17)
R?..=22,28 — 4,04 x; +0,86 X12— 1,33 X2 — 6,11 Xo2 — 1,6 X1X> (18)
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ITo monenu (16) MOKHO YTBEpK/1aTh, YTO TNIOTHOCTh M3b CHUXKaeTCst OT KOJIMYEeCTBa
30ib1 ['Y B BsbKymiemM W 3aBUCUT OT cooTHouieHus: LI3B,:II, 3aech JuHEHHBIE
addekThl Ipu X1, X, coctaBistor (b =—26,7 u b, =—46,7).

Ha pucynke 6 BuaHo, uto npounoctb M3b nocne TBO 3aBucut ot kosmuecTsa
HaroauTeNs B BsokymieMm [I3B,. Jdus M3b ¢ coortHomenuem 1:2 (5-10 mm)
npoyHocTh cHikaercss ot 17 MIla (10 % 3I'Y) mo 12 MIla (50 %), npu uem
IPOYHOCTH ocTaeTcs ctabmibHOU 1pu 30-50 % nanonaurtens B L[3Bu.

[Tpu cootHomenuu 1:2 (0-5-10 mm) npounocts nocie TBO cumxaerca ot 20
no 14 MIla (zoma I'Y-10-30 %), u maimee MeHseTCsS He3HAYUTEIbHO OT 14 mo 12
MIIA. IIpu cootHomenuu 1:3 (0-5-10 mm) y M3b pe3ko nagaet npoyHocTb R™° ¢ OT
20 MIIa no 6 Mlla, 4ro CBA3aHO C MEHBILIUM COJIECPKAHUEM B HEM BSIKYIIETO.

Ha pucynke 6 mokazaHo, 4To npoyHocTb M3b mocie 28CcyToK TBEp/IeHUS B
nepBoM ciaydae cHmwkaercs or 20 MIla mo 15 MIla. Bo BTropom cnydae, npu
cootHomennu 1:2 (0-5-10 mm) mamaer or 26 MIla no 18 MIla. B cayuae, koraa
cootnomrenue 1:3 (0-5-10 mm) R?® . pesko cHWKaeTca MO Mepe yBEIMYECHHS
HanoyiHuTeNA B [[3Bu ¢ 22 MIIa no 12 MllIa, 1.e. noutu B 2 pasa.

s S
_ lf:\ %2 1 llli w2 1
=) \ TS
= S 14
=] \ \ ~ =l 16
o 10 P 18 \
- ~| 2
o —~ g —~
= < o
[ = |20 = | 26 24
s HH —fa 1L+
51 2 X S - %1
5| S 8 } R™80=12 MIT3 | 2 S / 7
g 16 - gl ™ R =20 MIla
S 14 / \ 3
~ / ©
1L e |
! 10 30 50 a0 30 50
I ] 1 - : : :
Hamomaurens 3I'Y, % Hamomaurens 3I'Y, %

Pucynok 6 - Homorpamma nipounoctu nociie TBO u 28 cyrok M3b Ha [[3Bu

VYcraHoBieHO, YTO IUIOTHOCTH U TIpouyHocTh M3bB cHukaercss mo mepe
YBEJIMYECHUS] HAMOJHUTENS U3 30JIbl TUAPOYAATICHUS B KOMIIO3UIIMOHHOM BSDKYILEM
[13B, ¥ HamGombIKMe MoKa3aTenu npouHocTH R? ., = 26MIla ycTaHOBIEHBI 1S
coctasa M3b 1:2(0-5-10 mMm), rae mioTHOCTH cocTasiseT 1860 kr/m3, a Konu4ecTBO
HAIOJIHUTENIS B BSDKYILIEM MOXKET HaXoAuThes B mpenenax 10 — 15.

Ontumuzaiust coctaBa M3b nHa Bsxymem [3IIB, 3C-momenmu (19-21)
cBoiicTB M3b u ux rpadguyeckrue o0pasbl B BUJI€ HOMOTPaAMM.

p= 1823 -50,0x;—-0,0 X12— 8,3x,—35 X22 +42, 5 X1X2 (19)
R™, = 13,92 -2, 83 x; + 0,853 12— 0, 48 X» — 3, 44 X,> — 0, 99 X1X» (20)
R?..=17,15 -3, 46 X1 -0,98xX12— 2, 26 Xo — 2, 47 X2? — 0, 33 X1X» (21)

AHanm3 BIMSHUS KaXI0T0 (akTopa Ha IUIOTHOCTh W MPOYHOCTHBIE CBOWCTBA
M3b noxkazan, 4ro 06a ¢akTopa CHUXKAIOT IJIOTHOCTh OETOHA MPH BEPXHUX YPOBHSIX
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(X1, Xo= 1). JIuneiitaple kodpdunmentsr coctaBisaoT (b1 = — 50,0 u b, = — 83) u
HauOOJbIIIEe BIUSHUE OKA3bIBAET BTOPOi (pakTop.

Ha pucynke 7 BumgHo, yto M3b mpu cootHomennu 1:2 (5-10 mm) Tepser
npouyHocth oT 16 MIla (10 % 3I'Y) no 12 MIla (50 %) u octaercsa cTabWIbLHON MpU
30-50 % namnomaauTens B Bskymem [[31IBwu.

[Tpu coornomenuu 1:2 (0-5-10 mm) mpounocts nocie TBO R™° ., cHuxkaeTcs
oT 20 MIla no 12MlIla Ha Bsbxyuem ¢ HanojgHuteneM 10-30 %, a 3aTeM NpoYHOCTH
n3MeHseTcs: HezHauutenbHo. Jiigs M3b ¢ cootHomenuu 1:3 (0-5-10 mm) R™° o« M3b
pe3ko magaer ¢ 20 MIla go 8 MIla, 4TO CBSI3aHO C MEHBIIMM COAEPKAHUEM
Bspkyniero L3IBu.

s S
s #2 1 B %2 1
= =
E o 8"'- E & 12
o | = 10 - \
& o &
g3 ~ S| — | R®=18MIla
o (=) o (=]
=l 7 = ~
Q:S:)“ v") 7 X 1 g“ IIP i 1
£l 2 N % = ¥
el S |2 / RTP0=]2 MTa 5[ S &
el — 18 g1 =
£ / 16 £ 14
o o
14
S| s ©ls / / 12
4 @'/1 LA ; /
@10 30 50 o 10 30 50

T ] 1
Hanomuaurens 31IC, % Hanonaurens 31IC, %

Pucynok 7 - Homorpamma nipounoctu nocie TBO u 28 cyrok M3b na [[3111Bu

Ha pucynke 7 BuaHO, 4T0 TpouHOCTh M3b R™° o« B IepBOM Cilyyae CHUKAETCS
ot 18 MIla mo 10 MIIa. Bo BropoMm ciydae, npu cootHomerun 1:2 (0-5-10 mm) R%
nanaer ot 18 MIla no 14 MIla. B ciyuae, korga cootnomenue 1:3 (0-5-10 mm) R%
pe3Kko cHuxkaeTca mo mepe yBenunueHus: HanosiHutens B L[3IIBu ¢ 20 MIla no 12
MIIa. Haubonsmue nokaszaremu npounoctu M3B R?., = 20,9 MIla ycraHOBIEHEI
s coctaa ¢ 3IIC 10% u mpu coornomennn 113B,, L31B, k 3amoxauTemto 1:2 (0-
5-10 mMmM), rae WIOTHOCTH Kosebnercs 1820-1850 kr/m®. IIpu TBO nynmonanuyeckuii
adpdexkt mobaBku 10% 3IIC npossisercs cuiabHee B ycioBusix TBO. Ha
OJIMHAKOBBIX cocTaBax R™°., = 22 MIla > R?%_, = 18 MIla.

Pe3ynpTarsl nMcciienoBaHUil OCHOBHBIX CBOMCTB M3b moka3aiu BO3MOXKHOCTh
WCIIOJB30BAaHUsA B KAaueCTBE, BSIKYIIETO Pa3JIMYHBIX KOMIIO3UIIMN IIEMEHTa C
HAIIOJIHUTEAMU U3 30JIbl THAPOYIAICHUS W 30JIOIUIAKOBOM CMeCH. Menkum
3anonHuTeneM s M3b MOXeT ChayXuTh IUIOTHBIA TOIUIMBHBIM NUIAK WJIU
KOMOWHHPOBAHHBIN U3 TJIOTHOTO IIJIAKAa B COYETAHUH C MPUPOTHBIM TIECKOM.

beToH Ha 30J0LIEMEHTHOM BSIKYILIEM B E€CTECTBEHHBIX YCIOBUSIX B MEPBBIE
CPOKH TBEpJeeT MeajieHHee, ueM OeToH Ha mnmeMeHTe. C TedeHuEM BPEeMEHHU MPUPOCT
MPOYHOCTH OETOHA C 100ABKOM 30J1bI HHTEHCU(UIIUPYETCS U TI0 UCTEUEHUU 28CYT MO
MIPOYHOCTH OETOH € 30JI0H B TiepBhIie cpoku nociie TBO HeckonbKko HIKE, 4eM OETOH
Ha nemenTe. OHAaKO B JajbHEHIIEM BO3pacTe MpONapeHHbI O€TOH, U3TOTOBIEHHBIN
C 30J1011, UMeeT OOJNBIIYI0 MPOYHOCTD, YeM 0e3 1o0aBku. [Iponapennslit 6eToH, mocie
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TBO umeer He menee 80% TPOEKTHONW TPOYHOCTH, Yepe3 MecCsI] Mpuoodperaet
IMPOCKTHYIO MPOYHOCTh. TeIIONPOBOAHOCTh TSHKEJIOr0 0€TOHA B BO3AYIIHO — CYXOM
coctossun 1,2 Bt/ MxK, T.e. B 2-4 paza Gonbiie, yeM y M3b, moiydeHHOro Ha
OCHOBE IIJTaKa U 30JI0COICPIKAIIUX IIEMEHTOB.

Takum 00pa3zoMm, 10 pe3ynbTaTaM dKCIIEPUMEHTAIBHBIX HCCIICIOBAHUI
YCTaHOBJIEHO, YTO IJIOTHOCTh M MPOYHOCTh M3bB CHMKaeTCs 1o Mepe YBEIMUYCHHS
HarnoaHuTeNs U3 31C unu 30161 ['Y B KOMITO3UITMOHHBIX BSIKYIIIMX BEIIECTBAX.

B Ttabmume 1 mpencraBieHsl  onTUMalibHBIE cocTaBel  M3b  Ha
KOMNO3UIUOHHBIX BsKyux (1[3B,, [3ILIB,) ¢ nanorautensmu 10, 30 u 50%.
Ta6mna 1 — Coctasl M35 Ha KOMIO3UIMOHHBIX BOKYIIUX HA 1 M1

S Mapxka/ [[ImotHocTh | Comep- | ComepikaHue | KOJUYIECTBO
s| Bux KJIacC M3B (p), YKaHue HaIoJI- 3aII0JIHUTEIIA
§ BSDKYILE- | GeroHa Kr/m° I, m® | murens, M°, | - nuiak, M°
S (%)
M3b Ha komno3unuonHoM Bsukyem: I (murak ¢p. 5-10mm) = 1:2
200 (B15) 1820 0,297 0,033(10) 0,67
[R3IIBu | 150 (B10) 1780 0,23 0,10(30) 0,67
2 100 (B7,5) 1730 0,16 0,17(50) 0,67
200 (B15) 1840 0,3 0,03 (10) 0,67
L[3Bu 150 (B10) | 1780 0,2 0,1 (30) 0,67
100 (B7,5)| 1760 0,15 0,15(50) 0,66
M3b na komno3uunoHnom Bsikymem: I (mutak ¢p. 0-5, 5-10mm)- 1:2
200 (B15) 1850 0,3 0,03(10) 0,67
[3IIBu | 150 (B10) 1810 0,23 0,10(30) 0,67
6 100 (B7,5) 1790 0,16 0,17(50) 0,67
250 (B20) 1880 0,30 0,03(10) 0,67
200 (B15) 1840 0,23 0,1(30) 0,67
IB8Bu M50 B10) | 1820 0,20 0,13(40) 0,67
100 (B7,5) 1800 0,16 0,16(50) 0,67
M3b na komno3unuoHuoM Bsekymiem: I (maak ¢p. 0-5, 5-10mm) = 1:3
150 (B10) 1810 0,175 0,075(30) 0,75
H3HIBr =608 7.5 1750 | 0,125 | 0,125(50) 0,75
! 200 (B15) | 1860 0,2 0,05(20) 0,75
I13Bu 150 (B10) 1830 0,163 0,09 (35) 0,75
100(B 7,5) 1820 0,225 0,025 (50) 0,75

B nsaToii rnaBe «Pa3pa0doTka TeXHOJIOTMM MW TEXHHUKO-IKOHOMHYECKHE
XapPaKTEePUCTUKUA INPOM3BOACTBA LEMEHTO30/0IIIAKOBbIX, LEMEHTHO30JbHbIX
BSKYLIMX BelIeCTB W M3JAeJUl HA HUX OCHOBE» IIPUBEIECHBI TEXHOJIOTUYECKHE
CXEMBbI IPOU3BOJACTBA KOMIIO3UIIMOHHBIX BSDKYLIMX BEIIECTB M H3ACIMM HAa HX
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ocHOBBI. Kak ObuTO TOKa3anu ucciaenaoBanwus, (T1.3) KOMIO3UITMOHHBIC BSKYIIHE C
MCIIOJIb30BAaHUEM 30JIbI TUAPOYNAJIEHUS M 30JI0IUIAKOBOM CMECH B ONTHUMAJIBHOM
KOJIMYECTBE II0 OCHOBHBIM CBOWCTBAM HE YCTYNAIOT TPAJAMLMOHHBIM LIEMEHTaM H
MOTYT HCIOJIb30BAaThCA B NMPOU3BOJACTBE OETOHOB M M3JCIUN AJI T'Pa)XJAaHCKOrO U
IPOMBIIUICHHOTO CTPOUTENbCTBA. lIpH MONMy4eHMM KOMIIO3MLMOHHBIX BSDKYIIMX
BELIECTB  30JIOLIJAKOBBIE  OTXOABl B  ONPEACICHHOM  KOJMYECTBE  IIOCIIE
COOTBETCTBYIOIIEH MOJATOTOBKM (IpOOJieHHE, CyIIKa, MPOCEB M T.[I.) MOTYT
CMEIINBAThCA C IEMEHTOM B O€TOHOMeIIANKax JIMOO MpeBapUTEIbHO TOABEPTaThCs
JUCHEPrauuu, T.€. aKTUBALUU B IOMOJIBHBIX arperarax pa3jin4yHoro TUIA.

Jns nmonmyyeHus: koMnozunuoHHoro Bspkymiero [3IIB npu ucnosb3oBaHuun
30JI0LJJAKOBOM CMECH, O0Opa3yrolleicss B TONKAX KOTJIOArperaToB C TBEPAbIM
[UIAKOYJAJICHUEM, MPEAYCMATPUBAECTCS MEXAHUYECKOE OTACJICHHE JpOoOJICHHEM
KPYIHBIX CHEKIIMXCS KYCKOB IUIAKa, WX KJIaCCU(PUKALHUS I OTIEICHUS MEJIKUX
bpakumii meHee 2,5 MM M JaNbHEUIIUH COBMECTHBIM TOMOJI C IIEMEHTOM.
OTnuunTtensHON 0COOEHHOCTBIO TEXHOJIOTHH IIPUTOTOBJICHHUSI
neMeHTo3ojouuiakoporo  Bspkymiero  (L[3IIB)  omimuaercs — oTcyTCTBHEM
HEOOXOJMMOCTHU B IPEBAPUTEIBLHON CYILIKE 30JI01IIAKOBOIO OTX0/1a.

TexHonornueckass cxema COCTOMT M3 Cileaylomux onepauuii (puc. 8).
IlocTaBka 30JIOIINIAKOBOW CMECH MOYKET OCYLIECTBIATHCS aBTOCAMOCBajaMU Ha
POMEXYTOUHBIN cKkJaa celpbsi npeanpusatus (1). Yepez npuemusiii OyHkep (2)
neHTouHbIM TpancnopTepoM (3) 3IC nogaetcs Ha ApoOIeHNE B HIEKOBYIO IPOOUIIKY
(4). Hamee mo JCHTOYHOMY TpaHcHopTepy (5) uepe3 mpuemHblii OyHkep (6) ¢
BCTpoeHHbIM no03aTopoM 3IIIC nocrtymaer Ha TrpoxXOT Il OTHENEHUS KPYIHBIX
dbpakiuu > 5 mM (7).

1

y 3IIC
\ 2 3 4 5

[

[©

Lemenm

[[311IB |[[311IB\[J3LLB\[[3LIB

Pucynok 8 - TexHonorudeckas cxema Impou3BOJICTBA [IEMEHTHO30JIOILIAKOBBIX

BspKymux BemectB: 1-311IC; 2,6 - npuemHbIit OyHKep; 3,5 - ICHTOYHBIN
TpaHcnopTep; 4 - LlllexkoBas npobuika;7 - rpoxot; 8, 10 - OyHKep ¢ mUTaTeNIeM
JUTS LIEMEHTA U 30JI0IIAKOBOM cMecH; 9 - CUITOCHI JyTs lieMeHTa; 1 1 - mapoBas

MeJTbHUIA; 12 - CUIIO0CHI 715 30J101IIaKOIIEMEHTHBIX KOMITO3UIIMOHHBIX BSDKYIITUX
BemectB (L[31IB)
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Menkue ¢pakuuun 3HIC uyepe3 Oynkep mnurtatens (8) B omnpeaeneHHOU
JI03UPOBKE MOCTYIAIOT B IIapoBYI0 MenbHUIly (11) Ay nanpHelero u3MenbueHus ¢
[IEMEHTOM, IOCTYMAIOIIero Takxke uepe3d OyHkep-nutatens (10). W3 maposoi
MEJIBHUIBI KOMIIO3UIIMOHHOE BsDKyIee TMmojaeTcs B cuioc-cian (12) ana
JaNbHENIIEro XpaHEeHUs U YITaKOBKH.

[IpousBoacTBo cTeHOBBIX OJokOB u3 3IIO Moxer ObITH OpPraHU30BaHO
HEMOCPEJICTBEHHO Ha TEPPUTOPHH 30JI000TBAJIIOB WJIM BCTPOCHO B JICHCTBYIOIIUN
KOMIUIEKC TPEANPUITHHA MO BBIMYCKY OCTOHHBIX M3JCIUA U COCTOUT U3 HECKOJIBKHX
9TamoB: l- 3Tam MPUTOTOBJICHUS KOMITO3UIIMOHHOTO BSDKYIIIETO BEIECTBA; 2- ATl
MIPUTOTOBJICHUS OETOHHOM cMecH; 3- ATan (OPMOBAHHSI CTCHOBBIX OJIOKOB.

TexHomornyeckas cxema MIPOU3BOCTBA IIEMEHTHO30JIbHOTO
KOMITO3UIIMOHHOTO BsiKymiero (I[3B), oTnnuaeTcs OT TEXHOJOTHH TPHUTOTOBICHHSI
[3IIIB nanuuuem cymuiibHOTO OapabaHa, MpeAHA3HAYCHHOTO JJIsl TPEABAPUTEIHLHOMN
CYIIIKH 30JIbI-TUIpOYAajieHus 10 BiaxkHoctu 1-0,5 %.

B ycinoBusix 3A0 «Kywm-Illarbupy mnomydeHbl KOMIO3UIMOHHBIE BSIKYILIHE
BEIIECTBA C HAIOJIHUTENIEM W3 30Jbl THAPOYAAJICHHUS M 30JIOILIAKOBOM CMECH H
anpoOupoBanbl Ha OeToHax kiacca B 15 (M200) u B 7,5 (M 100).

SAKVIIOYEHHUE

1. KoMmIeKCHBIN aHamW3 MOKa3ajl, 4TO IO COJEP KaHHI0 OCHOBHBIX OKCHJIOB
30JI0IIJTAKOBasi CMECh W 30J1a THIAPOYIAJICHHS PaBHO3HAYHBI M IO COACPKAHUIO
kpemuezemMa SiO; — 52,09 u 52,0 % wu mMomymo ocHoBHOCTH M,- 0,14 u 0,11
OTHOCSITCS K KHCIIBIM.

2. 3070IUTaKOBasi CMECh TMPEACTABIsAET COOOW TMOJMHIMUCIEPCHYIO CMECh
dbpakmuii: 5-20mm - 49,4 %; 3omnomnakoBoro mecka 0,16-5 mm - 40,6 % u 301bHas
eIk ¢ yacTunaMu < 0,16 mm - 9,9 %.

3. 301a I'Y B OCHOBHOM COCTOMT M3 TOHKOJWCHEpCHbIX dacTull: 0,16-0,63 Mmm
—10,3 %; dpaxmuu 0,08-mm — 53,1 %; dbpakuuu menee 0,05 mm — 55,8 %. OTmeuena
ee Jierkas pasmajblBaeMoCTb, riae mpu momojie 0,5 dgaca 3o0ma 'Y pgocturaer
nucriepcHocTH nementa 310 m?%/kr; B Teuenun 1 yaca 360 m%/kr; 3a 1,5 yaca momona
aucnepcHocTh coctaBuna 380 M%/Kr W uepe3 3 yaca JMCIEPCHOCTh OCTAETCS B
npenenax 390 m%/kr.

4. YcranoBneHo, uro npu aktuBanuu L[3B, ¢ 3omoit T'Y 10 % (1,5...2 u)
npouHocTs gocrturaer RO, = 37,0 MIla, R® . = 59 MIla u npessluacT
MIPOYHOCTh HMCXOJHOTO IIEMEHTHOTO KaMHs. PaBHO3HAYHAas MPOYHOCTH HMCXOJHOMY
nementy R = 33,0 MIla npu comepxanuu 30761 I'Y nomkHO 06T 15...22 % u
Bpems uaMenbuenud 1,0...1,5 gaca.

5. Vcranoneno, yro mnpu nomone 10% pobaBkm 3IIC ¢ memeHTOM
obOecneunBaercs BsoKymeMy L[3IIB, MakcuManbHas mpouHocts RV, = 38 MIla,
MIPEBBINIAONICH MTPOYHOCTH UCXOMHOTO TieMeHTa Ha 13 %. PaBHO3HAYHAst TPOYHOCTH
nementy R?%7 ., =33 MIla oGecnieunBaercs npu nomoie 0,5...2 yaca.
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6. YcraHoBIEHO, YTO  WCMOJH30BAHHE  IIEMEHTOHO3OJBHBIX  WJIH
[IEMEHTHO30JI0NUTAKOBBIX BOKYIUX (10-50%) m TormnmuBHBIX nutakoB ¢pakuuii 0-5 u
5-10 MM 1O3BOJISIET TOJIyYaTh MEJIKO3EPHUCTHIE O€TOHBI Ki1accoB B 7,5-B20.

7. Oxonomuueckuit 3pdext ot Boimycka L[3B, (3oma I'Y 30%) 10000t B rox
coctaBuT 3422300 com; skoHomuueckuit 3¢ ekt Boimycka (3LLIC 20 %) 10000t B
roa coctaBuT 3836970 com; skoHomuueckuil 3¢ ekt mpu Bbimycke 10000 ToHH
oetona B-15 (M200) cocraButr 2490000 com; skoHOMHYECKHH 3PHEKT Tpu
mzrotopieHnd 10000 mTyk yCIOBHOIO CTEHOBOIO OJIOKA M3 MEJIKO3EPHUCTOrO
6etona B-15 (M200) sxonomuaeckast 3pHeKTUBHOCTH cocTaBUT 29600 com.
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05.23.05 - kypyJaym MaTepuajapsbl kaHa OylOMIapbl aJUCTUIH OOHOHYA
TeXHMKAa MJIMMJICPHHMH KaHIMIATHI WIMMMI JapakacblH ajayy Y4yH «Kyu-
IUIAK KAJJBIKTAPbIH NAHAaIaHYy MEHEH aJIbIHIAH Maiaa JaHAyy 0eTOHHOPAYH
JKAHA KOMIIO3UIHUSUIBIK  YaNTAIITHIPYY4YYy 3aTTApAbIH PeleNnTypPachblH KAaHA
KACHETTEPHH ONTHUMANJAIITHIPYY» TemacbiHaarbl Cayne TrosikoaiieBHa
KyabmuKkoBaHbIH JMCCEPTALUSIIBIK IMIeTHHE

KOPYTYHAY

Tyilivaayy ce31ep: LEMEHT, KOMIIO3MT 4YaNTallThIprbld 3aT, YJIYIITYK
TErU3]IMK, THUApaTanus, NynuoiaH (YaHAblK) KACHETTEpH, TUIPABIMKAJIBIK KYJI
yplrapyy, KyJ IIJaK apajamMachl, OT JKaKKaHJaH KajiraH KyJ KaJJabIThl,
THJIPaBIMKAJIBIK aKTUBIYYIYK, Maiia OypTYK O€TOH.

M3nngeeHyH 00BEKTHCH: KOMIIO3UT 4YanTalITBIPIbIY 3aTTap JKaHa Maiina
OYpTYK O€TOH.

N3un1eeHyH mpeaMeTH: MOPTIAHJALIEMEHT, TUIPABIMKAJIBIK KYJ 4YbIrapyy,
KYJI LIUTAK apajiaiiMachkl )KaHa OT JKaKKaHJaH KaJraH KyJl KaJIbIrbl,

M3unneenyn MakcaTbl: KyJ-IUIaK KaJAbIKTApblH INaiiagaHyy MEHEH
KOMITO3UT YaNTaIlITBIPIbI4 3aTTapblH jKaHa Maijga OypTyK OeTOHAOpAY alyyHYH
TEXHOJIOTHSICBIH KaHa KypaMbIH UIITEN YBITYY.

N3unneenyH MeTOII0pY: (PUBHKATBIK-X UMHUSITBIK 1716320 01 (1SN (2] )i ()
ANEKTPOHAYK  MHUKPOCKOIHUSHBI, AHAIM3JO6HYH pEHTreH  (a3anblk  JKaHa
I GepeHIUATBIK-TEPMUKAIBIK bIKMaJapbl KOJJOHYNTy. OTKO KakTaj0araH THIIC
YanTallTBIPrbld MEHEH Maiina OypTykTyy OetoHny (M3b-MBDB) skcrnepuMeHTTHK
M3WIIJ166 SKCIIEPUMEHTTHUK-CTATHUKAIBIK MOJEN106 BIKMachl MEHEH KYPIry3YJIay.

AJIBIHTaH  HATBIIKAJAP KaHA  aJapAblH  KAHBLIBITBI:  KOMIIO3UT
YanTallITBIPTbIl4 3aTTApAbIH CTPYKTYpajblK Maiiia 00Jyy NpOLECCUHE TaaCUpHH
TUWTU3ME€H KYJ-IUIAK KaJABIKTapbl TaHA0O JKaHa CaKTOO bIKMAJApPbIHAH KO3
KapaHJbIChI3 allapJblH XUMMSUIBIK KypaMblHBIH OUpJed MaaHMIyYJIyry KaHa
(hazayibIk KypaMbIHBbIH alibIpMaJIaHbIIIbl AaHBIKTAN/Ibl; HETM3TH (PU3UKO-MEXaHUKAJBIK
KacueTTepre KHUPru3yy bIKMajapbl, aKTHUBACIUTHUPYY YOaKTBICHI, KYJI-LIUIAK
KAJIIBIKTAPbIHBIH TYPY JKaHa CaHbl TaacHp STIOPU AHBIKTAJbl; IKCIEPUMEHTTHUK-
CTAaTUCTUKAJIBIK bIKMa MEHEH aHaJIU3 )KYPry3YyJyl, KOMIO3UT YaNTaIIThIPT b4 3aTThIH
HErM3rd KaCUETTEPHUHE aKTHUBJIECIYY MOOHOTY MEHEH TOJTYPryd 4YaH ChIMaj KYJIAYH
MarbI3bIK YJIYIIYHYH €3 apa OaillaHbllIbl TaacHp 3TE€PU AHBIKTANbl; KOMIIO3HT
YanTalIThIPThIY 3aTKa MOPTIAHALIEMEHTTH KOUIYYHYH HATBIDKaIyylIyry KyJ-IUIaK
KaJIZABIKTaphl MEHEH TOJITYypyyra jKaHa aHblH KaTyy (TBEpACHHMs) LIapTTapblHA KO3
KapaHJbUIbITHl aHBIKTAJBL, ap TYPAYY aKTUBAYYJIYKTOT'Y jKaHa TONTYpYYy TYPYHAOry
KOMIIO3UT YalTaIlIThIPTbIY 3aTTapbIHBIH HErM3WHAETH OETOH YYYH OT >KaKKaHAaH
KaJIraH KYyJ KaJAbITblHAH Maija TOJNTYPry4TapJblH ONTUMAIAYy Kypambl
AHBIKTAJ/Ibl; THAPABIMKAIBIK KYJ YblFapyy jkKaHa KyJ IIJaK apajialiMacbl MEHEH
TOJIYKTQJITaH KOMIIO3UT YalTalITBIPIbld 3aTTapAblH HETU3TH KaCUETTEPHUHHH
AKCIIEPUMEHTTUK-CTATUCTUKAIIBIK Moaenu anblHabl, B7,5 - B20,5 ximacceinaarsi
KEHWIIETWITeH Maiina OypTyKTyy O€TOHIYH ONTUMANAYyY Kypambl aHbIKTaIAbl. By
Kypamra KOMIO3UT ILEMEHT  4YalTallThIprbld  3aTTap MEHEH  KYJ-LUIaK
apaJlaliMachlHaH TYpraH TOJNTYPry4Tap KUp/Iu.

Konnonyy mapaxacbl: «Kym-Ilarsuny xaObIk akIMOHEPIUK KOoOMao Oyl
AMI€KTEPAM JATWIIAETeH aKThUlap KUPTrU3uiad. OHAYPYLITYK IIapTTa Tall KeMypIyH
OOpmOH  KyJdy MEHEH KyJ [UIaK apajaliMachlHaH JKacajiraH  KOMIIO3UT
YaNTaIITHIPTBIYTHIH TAXPHIHOATBIK MAPTUSACH YBITAPBLUIIBL.

Koanonyy tapmarsi: Kypyiyin HHIyCTpPUSCHI.
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PE3IOME
auccepraunu Kyabmmkooir Cayie TrosikO0aiieBHbI HA Temy: «OnruMusanus
peuentypbl ¥  CBOICTB  KOMIO3MUMOHHBIX  BSLKYIIMX  BelIeCTB U
MEJIKO3ePHUCTHIX 0E€TOHOB € HCHOJb30BAHMEM 30JI0ILJIAKOBBIX OTX0J0B» Ha
COMCKAHMEe YYEHOH CTeNeHH KAHAUAATA TEXHHYECKMX HAYK MO0 CIelHAJTbHOCTH
05.23.05 - cTpouTeibHbIE MAaTEPHAJIBLI U U3/1eTUSA

KuroueBble ¢jioBa: [IEMEHT, KOMIIO3UIMOHHOE BSIKYIIEE BEUIECTBO, YIEIbHAS
NOBEPXHOCTh, THIpaTalMsi, MOYLIOJaHOBBIE CBOWCTBA, 30Ja THUAPOYAAICHUS,
30JI0IIUIAKOBasE ~ CMECh, TOIUIMBHBIA  NUIAK, TUAPABIMYECKAs]  aKTUBHOCT,
MEJIKO3EPHHUCTHIN OETOH.

O0beKkTBI HMCCIEI0BAHUS: KOMIO3UIIMOHHBIE BSDKYIIME BEIIECTBA U
MEJIKO3EpHUCTHIN OETOH.

IIpeameTrsl  HMCCAEAOBAHMSA: [OPTJIAHALIEMEHT, 30J1a THAPOYAAICHUS,
30JI0IIUIAKOBAst CMECh Y TOIUIMBHBIN HIIAK.

Hear pabdorbi: pa3paboTka COCTAaBOB U TEXHOJOTHHM  IMOJYyYECHUS
KOMIO3UIIMOHHBIX  BSXKYIIUX  BEHIECTB U MEJKO3EPHUCTHIX  OETOHOB €
HCMOJIb30BaHMUEM 30JIOIUIAKOBBIX OTXOOB.

MeTtoab! ucciienoBanus: GU3NKO-XUMHUUECKUE UCCIIEA0BaHUS POBOIUIINCH C
HCIIOJIb30BaHUEM AIEKTPOHHOM MUKPOCKOIINH, peHTreHo¢ha30BOro u
nudpepeHnanbHO-TEPMUUECKOTO  METOJIOB  aHaiM3a.  JKCIEPUMEHTAJIbHbIC
HCCIICIOBAHUSI ~ KOMITO3UIIMOHHBIX  BSKYIIUX U MEJKO3EPHUCTHIX  OETOHOB
MIPOBOAWINCH METOJOM IKCIIEPUMEHTATBLHO-CTATUCTUYECKOTO MOAEITUPOBAHUS.

IHonyyeHHbIe pe3yJIbTATHI U UX HOBU3HA:

- BBISIBJICHO, YTO HE3aBUCUMO OT MeTojaa otoopa u xpaHeHus: 31110 onu umeroT
PaBHO3HAYHBIN XUMHUYECKUI COCTaB M OTIMYAIOTCS (Pa30BBIM COCTABOM, BIIMSIIOLTUIN
COOTBETCTBEHHO Ha MPOILIECCHl CTPyKTypooOpazoBanus KBB;

- BBISBJICHO BIMSHUE CIOco0a BBEJCHUS, BPEMEHU AaKTUBALUU, BHUAA H
kosinuectBo 31O Ha ocHOBHBIE (PU3UKO-MEXAHUYECKUE CBOMCTBA;

- DKCINEPUMEHTAIbHO-CTATUCTUYECKUM METOJIOM TIPOBEJACH aHalu3 |
YCTAHOBJICHA B3aMMOCBSI3b MEXJY BpPEMEHEM aKTHUBAIlMM U  MPOIECHTHBIM
coaepxanneM HanosHuTeNs U3 306l ['Y nnum 3IIC Ha ocHoBHBIE cBOlicTBa KBB;

- YCTaHOBJIEHA 3aBUCHUMOCTh s¢pexTuBHOCTH WCIIOJIb30BaHUs
noptrianauemMenta B KBB ot nanonnenus u3 31O u ycioBuii TBEpACHUS;

- ONpeesiieH ONTUMAIbHBIM COCTaB MEJIKOTO 3alojHUTENS W3 TOIIMBHOIO
ntaka s 6etoHoB Ha KBB pa3Hoii akTHBHOCTH M BUa HAITOJTHUTEIIS;

- MOJYYEHbl AKCIEPUMEHTAIBHO-CTATUCTUYECKNE MOJEIN OCHOBHBIX CBOMCTB
KBB c nanonnutensmu u3 305s1 ['Y u 3LIC;

- pa3paboTaHbl OoNTHUMaJIbHBIE cocTaBbl obsierdeHHoro M3b kmaccoB B7,5 -
B20,5 Ha KOMIIO3UIIMOHHBIX IIEMEHTHBIX BSKYIIMX BEIIECTBAX WM 3AMOJHUTENISAX W3
3HIO.

Crenenp ucnoab3oBanusi. HMmerorcs aktel BHeapeHuss B 3A0 «Kywm-
[lare». B Opou3BOACTBEHHBIX  YCIOBHSX  BBINYIIEHA OIBITHAs MapTUA
KOMITIO3ULIMOHHBIX BSDKYLIMX W3 30Jbl THIPOYJAJEHUS M 30JO0IIAKOBOM CMECH,
KOTOpasi HWCIIOJIh30BalIach MPU BBIMYCKE MEIKO3EPHUCTOTO OETOHA M CTEHOBBIX
OJIOKOB U3 HETO.

Obaactb npuMeHenusi. CTpouTtenbHasi HUHIYCTPUS.
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SUMMARY
of the thesis of Kulshikova Saule Tuyakbayevna on the theme: «Optimization of
the composition and properties of composite binders and fine-grained concrete
using ash and slag waste» for Candidate of Technical Sciences degree by specialty
05.23.05 — Construction material and products

Key words: cement, composite binder, specific surface area, hydration,
pozzolanic properties, wet ash discharge, ash-slag blender, furnace cinder, hydraulic
activity, fine-grained concrete.

Research object: composite binders and fine-grained concrete

Research subject: Portland-cement, wet ash discharge, ash-slag blender and
furnace cinder

The research purpose: development of compositions and technologies for
obtaining composite binders and fine-grained concrete using ash and slag waste.

Research methods: Physicochemical studies were carried out using electron
microscopy, X-ray phase and differential thermal analysis methods. Experimental
studies of composite binders and fine-grained concrete were carried out using the
method of experimental-statistical modeling.

Obtained research results and their novelty:

- It was revealed that regardless of the selection method and ASW storage, they
have an equivalent chemical composition and differ in phase composition, which
accordingly affects the processes of structure formation of CB,;

- The influence of the method of addition, activation time, type and amount of
ASW on the main physical and mechanical properties was revealed;

- An experimental statistical method was used to analyze and establish the
relationship between the activation time and the percentage content of filler from wet
ash discharge or ash-slag waste on the main properties of CB;

- The dependence of the efficiency of using Portland cement in CB on the
filling from ASW and the curing conditions was established;

- The optimal composition of fine aggregate from furnace cinder for concretes on CB
of different activity and type of filler was determined;

- experimental statistical models of the main properties of CB with fillers from
wet ash discharge and ash-slag waste were obtained:;

- Optimal compositions of lightweight fine-grained concrete of classes B7.5 -
B20.5 have been developed based on composite cement binders and fillers from ash-
slag waste.

Degree of application. There are acts of implementation in Kum-Shagyl
CJSC. In production conditions, a pilot batch of composite binders from hydraulic
ash discharge and ash-slag mixture was produced, which was used in the production
of fine-grained concrete and wall blocks from it.

Field of application. Construction industry.
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