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BUKOPUCTAHHS PELIUPKYJIbOBAHUX 3AITOBHIOBAYIB — HIAX 10
CTIMKOI'O BIIHOBJIEHHSI

THumannsa macogo2o GUKOPUCMAHHA PEYUPKYIbOBAHO20 3ANOBHIO6AYA HA OCHOBI
nepepooneHux 3pyuHOBAHUX GEMOHHUX KOHCMPYKYIli NOCMAE 20CMPO 3 PI3HUX MOYOK
30py: 3 MOuKU 30py HeoOXiOHoCcmi ymunizayii 6eIUKOMOHHANCHUX 8i0X00i8 K
pe3ynvmamy 6edeHHs 6otiosux Oill, 3 0210y HA HeoOXIOHICMb Maco8oi 8i00y0osu i
nompebu y 3anyueHHs eeauuesHoi KilbKOCmi cuposutu O Ybo2o, d MAKodiC 3 MOUKU
30py eKOHOMIKU, eKoN02ii Ma payioHarbHO20 NPUPOOOKOPUCHTYBAHHSL.

Boououac, maxi mexuoeenni peyupkynvo8ani npoOykmu MoACymb MaAmu 6UCOKY
Odeghekmuicmes CmpyKmypu 3a paxyHoK iX nOX0OJiceHHs ma nompebyloms pemenbHo20
BUKOPUCIANHA CIMAaHe NOMEeHYIHa HAABHICMb 3ANUWIKIE Op2AHIYHUX pPevosUH ma
npooyKmie 20piHHA AK pe3yIbmamie 6eO0eHHs GilicbKOGUX Olll, W0 3HAYHO YCKIAAOHIOE
PO36UMOK  CIMPYKMYPOYMGOpenHs. — 6emonié Ha  OCHOBI  MaKko2o  mamepiany.
Tlomenyitinumu memooamu 3menuenHs 0eeKmHocmi cmpykmypu Oemony € 68e0eHHs
MOoOuQiKylouux 006a8oK, Wjo CHpUAIOMb CAMO3ANIKO8YBAHMIO elleMeHmi8 CMpyKmypu
bemony, a maKodc BUKOPUCMAHHA ANLIMEPHAMUBHUX —YeMeHmi8, Wo 30amHi
sUMPUMYaAMY  NIOBUWEH] KOTUBAHHA CMPYKMYPU, WO YMEOPIOIOMbCA  6HACTIOOK
HasGHOCMI  OpeaHiuHux Oomiwok. Kpim mozo, euxopucmanus anbmepHamueHUx
YeMeHmie MaKoHc 00380UMb POUUPUIMU CUPOSUHHY 6a3y 015 6i00yoosu Yrpainu,
OCKIbKU HAABHO20 pecypcy Hagsimb y nepcnekmueni 20 man moun yemenmy 6Oyoe
Hedocmammubo.

Peanizayis pezynomamie 0ano2co 00CHiONCeHHA 003601UMb He MINbKU GUPIUUMU
NUMAHHA YMUAI3AYIT 6eTUKOMOHANCHUX NPOMUCTOBUX 8I0X00i6, A 1i SHAYHO HAPOCMUMU
memnu  OyOigHuymea ma  GIOHOGNEHHsI  IHPACMPYKMYPU,  NOUKOONCEHO20 |
3PYIHOBANH020 HCUMIL08020 (POHOY 34 PAXYHOK OMPUMAHHA BENUKO20 CUPOBUHHOZ0
pecypey y 8ueisidi 6MOPUHHOZ0 PEYUPKYIbOBAHO20 3AN0EHIOBAYA SK MICYe80T CUpOUH.
Taxooic  @0acmbcsa  po3uupumu  3aCMOCYBAHHA  JIYJICHUX — 6 AJICYUUX — PEYOBUH Y
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6y0igenbHOMY BUPOOHUYMGI MA 30LTbUUMU GUKOPUCIAHH MEXHOSEHHUX 6i0X00i8,
npeocmasnenux GemoHHuMU OyOiensimMu i cnopyoamu, wo nompedyoms He2aiHol ma
NnoeHOoI ymunizayii.

3a pezymemamamu pobomu 6yde po3pobieHo peyenmypu OemOHHUX cymiwiel 3
BUKOPDUCIAHHAM — DEYUPKYIbOBAHUX — 3ANOGHIOBAYIE  MA  MemOOO0A02iYHI  OCHOBU
Pe2yniosanHs NPoYecié Camo3aniko8y8anHs CMpyKmypu mako2o mamepiany.

Knrouoei cnosa: peuupkynvoeani 3anoenrosaui, cmiilkuil po3eumox, Gemonu,
BGIOHO6ICHH A, UeMEHN.

Beryn.  AKTyanbHICTH TIPOBEICHHS JOCHIIKEHb IIATBEPIKYETHCS 3HAUHHM
CBITOBHM HayKOBHM IHTEPECOM Ta HasBHICTIO ITIJIOTHHX IPOEKTIB JAaHOTO HANPSIMKY B
VYxpaini. BoxHouac, icHyIo4i poOOTH He BpaxOBYIOTE JOCBIJ B raiy3i po3poOKH JIyKHHX
IIEMCHTIB 1 OCTOHIB, a TAaKOX MaTepialiB, IO MAIOTh 3ATHICTh JO CaMO3aTiKOBYBaHHSI
CcTpyKTypH. KpiM TOro, He BpaxoBYeThCS HMHUTAHHS MOXKJIMBOI HasBHOCTI 3aJIMIIKIB
OpraHiYHUX MaTepiajiB Ta NMPOXYKTIB TOPIHHS, IO YTBOPHJINCH BHACIIIOK BEICHHS
6oifoBHX mili.

Peamizamiss mpoekTy BUTOTOBICHHA OCTOHIB HAa OCHOBI PEHUPKYIHOBAHHX
KOHCTPYKIIH JO3BOJHUTH MiABHIIUTH €()EKTHBHICTP BUKOPUCTAHHA TAaKUX MarepiajiB
Uil OyHIBHUITBA Ta BiJHOBJICHHS IMPOMHCIOBHX KOMIUICKCIB XiMi4HOI, O0OOpPOHHOI,
CLIBCHKOTOCTIOAAPCHKOI Ta Xap4oBOi Taixy3eidl eKOHOMIKH, a TaKOX IpPH CIOPYIKEHHI
1HQPACTPYKTYPHUX Ta CHEUiATbHUX 00’ €KTIB.

IIpioputetHicTs poOIT B LBOMY HAmpPsAMKY IITBEPIKCHA CBITOBHM KOMITETOM
RILEM, Ta CTBOpPEHHSM TPOTpaMH €BPOIEHCHKOTO CHIBpOOITHUITBA B Haymi 1
texHosnorii SARCOS COST Action CA 15202 “Self Healing concrete: the path to
sustainable construction”, sika crpsiMOBaHA Ha BIPOBAKCHHS iHHOBAIIMHUX pPIIICHb
IUTS TIOAOBXKEHHS CTPOKY CITY)KOM OETOHHMX KOHCTPYKLiH B pamkax mpoektry HORIZON
2020. BukoHaHHS TPOEKTY CIPUATHME MMOIMINPEHHIO BIPOBA/KCHHS JTY)KHUX IIEMEHTIB,
3aKPITUTIOI0YH PIOPUTET BITYM3HAHOI HAYKOBOT MIKOJIH.

IlpuknamHoto mpobneMoro € po3poOka OETOHIB  3aranbHO  OYIiBENFHOTO
TpU3HAYEHHs HA OCHOBI PENUPKYJIHOBAaHUX 3aJUINKIB OCTOHHHX KOHCTPYKIIH Ta
CIOpPY[, 1[0 YTBOPWJIMCH BHACIIZOK BeJCHHS OOHOBUX Miif. BpaxoByroum Opi€HTOBHI
oGcsrn pyiiHyBaHHS SKHTIOBOTO (oHAY Ha choromui Gimsmre 100 MuH. M2 xuTia, a
TakoXX O00’€KTiB INPOMHUCIOBHX KOMIUIEKCIB OyIiBENbHOTO BHPOOHMITBA, XIMiYHOT,
000poHHOI, CLTBCBKOTOCIIOAPCEKOT  Ta  XapuoBOi  ramysei €KOHOMIKH,
iHQpacTPYKTYpHUX O0’€KTiB, a TakoX HEOOXiAHICTh iX BIIHOBIICHHS, O3HAa4YeHa
TeMaTHKa Ha TenepiliHii yac HaOyBae aKkTyaJbHOCTI 1 MPIOPUTETHOCTI y OyAiBenbHIi
iHxycTpii Ta cdepi HarioHATBEHOT Oe3eKH.

Ananiz nociaimkens i my6aikaumiii. [IpioputeTHiCTh i aKTyanbHICTH 3aaHOTO
HaIpsIMKy JOCIIDKeHb OOyMOBJIEHa HEOOXITHICTIO yTWili3auii BENINYE3HOTO IIIacTy
NPOJYKTIB JKUTTEMISIBHOCTI JIFOAUHN — BiAXOJIB, 10 YTBOPIOIOTHCS HPH pyHHYBaHHI
OETOHHUX Ta 3ai300€TOHHMX cHOpy.] Ta OyaiBenb. Bimomo, 1o Marepianu Ha OCHOBI
MOPTIAHAUCMEHTHUX CUCTEM € HeO60pOTHI/lMI/I nOpoaAyKTaMH, IO HE l'li)lﬂflra}OTb
XIMIiYHOMY PO3KJIaJaHHIO Ta MOXYTh OyTH YTHJIi30BaHi TUIbKH IUIIXOM MEXaHi4HOT
nepepoOku [1]. Y cBiToBiit npakTuui aenani Oinbie 3°sBISETHCS POOIT HAYKOBIIB, 110
CTIpsIMOBaHI Ha po3B’si3aHHs wi€l mpobnemu [2]. BogHouac, BUKOpPHCTaHHS MOAIOHHX
MaTepiayiB Takok OOYMOBJIOE TMOSBY HEAOJIKIB, II0 HENPUTAMaHHI TPaJWIIHHAM
OeToHHUM KOHCTpyKHisiM [3, 4]. Hacammepen, muTaHHS OOYyMOBIEHO IiJBUIICHOIO
Ne(eKTHICTIO CTPYKTYpU MaTepialy caMOro pelupKyJIbOBAHOTO 3allOBHIOBaYa, KU B
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nporeci nepepoOku i kiaacudikanii HaOyBae 1eeKTHOCTI CTPYKTYpH (MIKpOTpIIINH) Ta,
BiJITIOBITHO, TIOTIPIIy€ BIACTUBOCTI KIHIIEBOTO MPOIYKTY.

Jnst Ykpainu nuTaHHS BUKOPUCTaHHS TaKHX MaTepiajiB MOCTae Ie OUIBII TocTpo,
OCKIUIBKH 3a CTaTHUCTHKOIO KoHdeneparii OymiBensHHKIB YkpaiHm Ta MiHicTepcTBa
BIZTHOBJICHHS iIHQPACTPYKTYPHU Ta PETIOHATEHOTO PO3BUTKY HA CHOTOJIHI ITOIIKOKEHUM
Ta 3pyitHOBaHUM € Ginbme 100 MIH. M® KHTIOBOTO (HOHAIY, HE PAXyIOUH HPOMUCIOBHX
OyniBenb Ta IHOPACTPYKTypHHUX 00’€KTiB. Bimblla yacTHHA TakWX CTPYKTYp Hiumirae
JNEMOHTa)XXy Ta yTHJIi3amlii, 0 OOYMOBIIIOE CTBOPEHHS BEIMUYE3HHX JEMO3UTapiiB Ha
3eMJISIX arpapHOTO Ta TNpoMucioBoro ¢oHxy. Kpim Toro, nwme ais BiJHOBICHHS
BTpadeHoro (GoHmy OyIiBelb i CHOpy/ 3HAJOONTHCS BeJMUE3HA KiIbKICTh OyIiBEIbHIX
MarepiaiiB, 1 Bke cporogHi Criika BHpOOHHKIB OyIiBEeNEHHX MatepialliB MPOTHO3YE
cTpamHi nedinuTH OyAiBENPHHX MarepiayliB 10 BCIX NO3MNiAX. BixnosixHo,
BUPIIICHHSIM IPOOJIEMH Ma€ CTaTH BUKOPHUCTAHHS NPOLYKTIB MepepoOKH 3pyHHOBaHUX
KOHCTPYKILIH $K CHPOBMHHM IJIsi BHUTOTOBJIEHHS HOBHX [5-6]. Takox, B yMmoBax
MaCIITA0OHOTO  BIJHOBJCHHS  TependavyaeTbCcs  3HAYHUN — AeiIUT  LEMEHTIB
(ONTHMICTHYHUI TPOTHO3 BUIIYCKY BHITYCKY TPaAUIIHHOTO IIeMeHTY 10 20 MJIH TOH IpH
MpoTHO30BaHii moTpebi Bix 30 MIH TOH/pIK), IO MOKE OYTH YaCTKOBO 3allOBHEHHH 3a
pPaxyHOK BHKOPHCTaHHS Jy’KHHX IIEMEHTIB, AJSI 4OTO B YKpaiHi € MOBHa HOPMaTHUBHA
6aza.

[IuTanHs BUKOPHCTaHHS MaTepialliB Ha OCHOBI PEIMPKY/IbOBAHUX 3aIIOBHIOBAYiB Ta
JIY’)KHUX IIEMEHTIB aKTHBHO JIOCIIUKYIOTBCS Ha CBITOBOMY HayKOBOMY pPHHKY [7-8],
BUBYAIOUM [IOBEJIiHKY TaKMX MaTepialiB B pI3HHUX yMoBax ekciuryararii [9-10].
JlocnigHUKY BiA3HAYAIOTh NEPCIEKTUBHICTS BUKOPUCTAHHSA MOTIOHUX CUCTEM Ta BHCOKI
eKCIUTyaTaliiHi TOKa3HUKH, B TOH caMuil 4ac BiI3HAYAIOUYM MiIBUIIEHY BapTiCTh TAKUX
TEXHOJIOTIH Ta CKIAgHICTh TEXHOJIOTii OTPUMaHHS MaTepially TOpIBHAHO 13
TPaAWIIMHIMH LEMEHTHHMH CHCTeMaMH. BoJHouac, ykpalHChKa IIKONA JIyXHHX
LIEMEHTIB, fKa € POJAOHAYaJIHPHUKOM TAKHX MaTepiaiiB Ta Mae OunbiIe 65 poKiB AOCBIILY
po3po0OK MartepialiB Ha iX OCHOBI, 3HaYHO BHIIEPEIKA€ CBITOBI aHAIOTH y IUIAHI
PpOo3po0KH pecypcoeeKTUBHIX Ta €KOHOMIUYHHX MaTepialliB, MPOIOHYIOYH BiTHOCHO
JIETIIEeB] Ta TEXHOJIOTIYHI CIOCOOM opraHi3auii BAPOOHHUITBA y HAKKOPOTII TEPMiHH.

IpencraBunkn HaykoBoi mkomun HJIBM im. B.JI. I'myxoBchkoro 3aiimanichk
BHUBUCHHSIM IHTaHb CHPSIMOBAHOTO CTPYKTYPOYTBOPEHHS LIEMEHTIB Ta OETOHIB Pi3HOTO
MPU3HAYEHHs Y PaMKax IOIIYKOBHX TEMaTHK, NEP)KOIOKETHUX Ta TOCIIOTOBIPHUX
po3pobok, a Takok MikHapomauux mnpoektiB (Intas, COST Action Ta iH.), 30kpema,
BUBYQJIM IIHTaHHS BIJMIHHOCTEH CTPYKTYpOYTBOPEHHS MaTepialiB Ha OCHOBI
TPAAMIIIHHHUX Ta JIy)KHUX LIEMEHTIB.

HITyyHnii KaMiHb Ha OCHOBI JIy’)KHHMX B’SDKYYMX PEUOBHH, Ha BiIMIiHY BiJ IiHIIUX
LEMEHTHUX  CHCTEM, XapaKTepU3YeETbCs BHCOKOIO  CTIMKICTIO CTPYKTypH Ta
JIOBTOBIYHICTIO TIPH BIUIMBI (haKTOPIB, 0 BUKIMKAIOTh «PO3XUTYBaHHM) CTPYKTYPH, 10
OB SI3aHO 31 3HIKEHOIO OCHOBHICTIO (ha30BOrO CKJIAJy TipaTHUX HOBOYTBOPEHb Ta
foro BIOMIHHICTIO BiJ TpaAMIIHHUX cUcTeM. [IMTaHHS CHPSIMOBAHOTO KEpyBaHHS
HpolecaMy CTPYKTYPOYTBOPEHHSI IIEMEHTIB Ta OSTOHIB IIMPOKO BHBYAJIOCH HAYKOBOIO
IIKOJIO0, 30KkpeMa y pobotax JK.B. Ckypuuncekoi, K.K. Ilymkapsosoi, P.®. Pynosoi,
O.A. Bponko, O.M. Ilerponasnoscekoro, B.I. T'oua, I1.B. Kpusenko, B.B. I'paboBuak,
0.10. KoBanpuyka Ta iH., i CTOCYBaInCh 30KpeMa BHBYEHHS IIPOLECIB CHPSMOBAHOTO
(opMyBaHHS CTPYKTYpH MaTepiaiiB pi3HOTO MpH3HAYEHHS Ha OCHOBI TEXHOT'CHHOL
cuposunu [11-15].
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Pesynbraté mocmimpKeHb MiITBEpIIH e(eKTUBHICTh HaykoBux minxoxais HJIIBM,
BOJHOYAC, IUTaHHS CIIPSIMOBAHOTO YIIPABIIHHSA IPOLIECAMH CTPYKTYpPOYTBOPEHHS
JY)KHHX [EMEHTIB 3 METOI0 OTPHMaHHS ManojedekTHoi CTpyKTypH MarepiaiiB Ha
OCHOBI PELUPKYJILOBAaHNX 3allOBHIOBAYiB IOTPEOYye IMPOBEIECHHS HMOAAIBIINX POOIT, SIKi
€ IHHOBAI[IITHUMH JJIS1 BITYM3HSHOI Ta CBITOBOI HAYKH.

IMocTanoBka 3aBaaHHS. AHANI3 JiTEpaTypHUX JUKEpEN IOKa3ye, IO OTPUMAaHHS
0eTOHHHUX cyMilIeii Ta OETOHIB Ha OCHOBI PEIUPKYILOBAaHUX OyIIBETbHUX KOHCTPYKIIiit
€ MHUTaHHAM IIJIKOM MOXKJIMBHM, TIPOTE iCHYIOUI TOZATKOBI BUKINKHU IO MPOEKTYBAHHSI
CKJIaNy, SIKi HakJIaJae BIMCHKOBHH XapakTep yTBOPEHHS TaKUX BIIXOMIB i, BIIIOBIIHO,
1eOHI0 HaKJIa[ae JIy)Ke crenudidai BUMOTH.

B pamkax mpencraBieHOrO MOCITIDKEHHs, OKpIM BJIacHE aHaNli3y JiTepaTypHUX
JoKepen, Oylno BHPINICHO TOCTITUTH TOTCHIIHY MOXIHBICTh OTPUMAaHHS OCTOHIB Ha
OCHOBI PEIMPKYJIbOBAHUX OyHiBENbHUX (OETOHHHMX) KOHCTPYKIIH i3 BHKOPHUCTAHHSIM
nuiakonykHoro uementy tumy JIIJEM-I, a Ttakoxx BuBYMTH (hi3HKO-MeEXaHiIuHI
BJIACTHBOCTI MaTepiaiB, 1o 0yJI0O OTPHUMAHO.

3micT i pe3yabTaTHm JochaigKeHb. B SKOCTI CHpOBHHHHMX MaTepiamiB aist
OTPUMaHHS IIUIAKONY)KHOTO LEMEHTy Oyl10 BHKOPHUCTAaHO IOMEHHUH TpaHyJIbOBaHUH
ummak BupobHuuTBa ITAT «JM3» 3 mHTOMOKO TMOBepxHeto 450 M%/Kr 3a BieitHom sk
OCHOBHHUI aIFOMOCHITIKATHIH KOMITOHEHT.

JIy>kxHuUi1 KOMIIOHEHT OYJI0 MPENCTAaBICHO METACHIIKATOM HATPIIO 11" ITHBOJAHUM.

Oi3uKo-MexaHiuHi BHOpPOOYBAaHHS JIy)KHOTO IEMEHTY HPOBOAWIA  3TiTHO
ACTY b B.2.7-185:2009, sxi OXOIUIIOIOTP BU3HAYCHHS HOPMAJBbHOI TyCTOTH
LIEMEHTHOTO TiCTa, CTPOKH TY’>KaBICHHS, TPaHULI MIIHOCTI Ha CTHUCK LIEMEHTHOTO
KaMEHIO Ta TOHKOCTI TIOMEITy IIEMEHTY.

Busnauenns BnacTuBOCTeH OCTOHIB 3  BHUKOPHUCTAHHSAM  PELHPKYJIOBAHUX
3alIOBHIOBAYiB IMPOBOAWIIM y BIAMOBIZHOCTI [0 BHMOT MiFOYMX HOPMATHBHUX
JIOKYMEHTIB.

B sixocTi KpymHOTO 3aM0BHIOBaYa BUKOPHCTOBYBAJIH MPOAYKT APOOJICHHS OETOHHUX
KOHCTPYKIi, IpOCITHUIA 10 OTpuMaHHA (pakmii 5-20 Mm.

Sk npiOHMI 3amOBHIOBaY BHKOPHCTOBYBAIHM WICOK piYKOBUI JIHITPOBCHKHI i3
MoayieM kpynHocti Mx=1,1, BuCymIeHnit 1o mocTiiHOT Macy.

Ha manomy erami JqocnijpkeHb OyJI0O BH3HA4€HO BIUIMB KOMIIOHEHTHOTO CKIaIy
OCTOHY 13 BUKOPHCTAHHSIM PEIUPKYIHLOBAHOTO 3aMOBHIOBAYA HA PEOJIOTiuHi Ta (Hi3uKO-
MeXaHiuHi BiacTHBOCTI cucTeM. CKIaa MOCHTIKYBaHMX KOMITO3HUINH HaBEJACHO Y
Tabn. 1.

Tabnuys 1
CkJ1aj Ta BJIACTHBOCTI 0€TOHIB HA OCHOBI pelMPKY/JIbOBAHHUX 3alI0BHIOBaYiB

KoMro3uiiiiauii ckiaz Miunicrs npu crucky,
Ocanxka Mila
Ne Kpynmuit KOHYycCa 1 7 28
Lement 3anoBHIOBaY ITicox
®p.5-10 noba no6a no6a
1 330 1180 780 10 7 13 27
2 330 1230 750 8 5 11 24
3 330 1130 830 12 7 12 28
4 350 1180 760 12 10 15 28
5 370 1180 780 13 12 16 32
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AHami3 OTpUMAaHMX pe3yNbTATIB 3aCBiIUMB, IO 3MiHa KOMIIOHEHTHOTO CKJIaIy
OETOHHOI CyMillli HEKPUTHYHUM YMHOM, ajie BIUTMBAE Ha BIACTHBOCTI OeToHiB. Tak, mpu
3MiHI CIHIBBIIHOIIEHHS KPYNHHWH 3alOBHIOBAY/ApiOHMII 3amoOBHIOBAY y cHCTeMi i3
HE3MIHHUM BMICTOM IIEMEHTHOI CKJIaJioBoi (kommo3mmii 1-3) ocagka KoHyca
MABUIYEThCS TpH 30UIbIIEHHI BMicTy nApiOHOI (pakmii, moO TakoX MO3UTHBHO
BiIOMBA€ETHCS Ha MINHICHUX TOKa3HUKax OeToHIB. Marepian i3 HaiMEHIIOK OCaIKOI0
XapaKTepHU3y€eThCs TaKOXK HAHIDKYNMH TTOKa3HUKaMH MIIHOCTI.

BonHouac, mifBUIIEHHS BMICTYy IIEMEHTHOI CKJIaJ0BOI IPH HE3MIHHOMY BMICTi
KPYITHOTO 3aIIOBHIOBaYa JIO3BOJISIE CYTTEBO MIIBUIIUTH MII[HICTh CHCTEMHU MOPIBHIHO i3
6azoBoro kommozumiero kommosumiss Ne2). Ilpu YoMy WiABHINEHHS MiI[HOCTI
CIIOCTEpIraeThesl K Yy PaHHBOMY, Tak 1 y Mi3HBOMY TepMiHax TBepaHeHHs. OTpumaHi
MinHicHI noka3Huky (32 MIla y Bimi 28 n1i0) BiIIOBiIaf0Th NOKa3HUKaM KOHTPOJIBHOTO
cknany (aHaior ckiamy Ne2) 3 BHKOPHCTAHHSIM TPaJUIiIfHOTO TI'PaHITHOTO IIeOEeHI0
¢paxmii 5-20 MM.

BomHouac, 3amumaroThcss NUTAHHSA BIUIMBY ApiOHMX —dpakuiii y  ckmani
PELMPKYJILOBAHOTO 3allOBHIOBAaYa 1 IMJIOBHIHUX YacTHH Ha Tpouecu (OopMyBaHHS
CTPYKTYpH 1 BIACTUBOCTI OETOHIB HAa OCHOBI TakWX 3amoBHIOBauiB. Lle Oyme BHBYEHO
NP BUKOHAHHI HACTYIMHHX JOCIiKEHb.

BucnHoBku. [IpoBenenuii aHaii3 JiTepaTypHHUX HKEPET Ta PE3yNbTaTH MPOBEACHUX
JOCHIKEHb JI03BOJISAIOTH CTBEP/KYBATH, 110 BUKOPHCTAHHS PELMPKY/ILOBAHOTO OETOHY
SIK 3alIOBHIOBaya A OCTOHHHX KOHCTPYKIIH Pi3HOTO MPU3HAYEHHS JUIS BiTHOBJICHHS
YkpaiHu € He TIIBKH MOXIIUBHIM, ajie i 000B’I3KOBHUM 13 TOUKH 30pYy CTIHIKOTO PO3BUTKY.

Taki wmarepiasm OyayTe  XapakTepu3yBaTHCh  MiJBUIICHNMH  BapTiICHUMH
MMOKAa3HUKAaMH 1 Jem0 YCKJIAJHEHOI TEXHOJOTI€0 BHPOOHHUITBA, 3a0e3Neuyroud,
BOJHOYAC, PO3IIMPEHHS CHPOBHMHHOI 0a3W JIOKAIPHHX MaTepialiB, sSKi MOXHa
3aCTOCOBYBATH, & TaKOXX pPO3B’SA3YIOYM TJ00aNbHI EKOJIOTiYHI MUTAaHHS YTHIIi3amii
BEIWYE3HUX O00’€MiB OyAiBEeNbHUX BIIXOMIB, IO YTBOPWJINCH BHACIIIOK BEICHHS
OotioBux miit. KpiM TOro, po3poOka Ta BHKOPUCTAaHHS TaKMX OETOHIB BiAINIOBimaTuMme
peamizamii crTpaTerii cTanmoro PO3BUTKY Ta CTPATETiYHUM HampsMKaM [isUTbHOCTL
€BPOTIEHCHKOTO Ta CBITOBOTO PHHKIB, MOJETIIYIOYH, B TOMY YHCIi, BHKOHAHHSA
VYkpalHOIO CBOIX €KOJIOTIYHUX 3000B’sI3aHb.

IMoasika. ABTOpH BHCIIOBIIOIOTH MOJSIKY MIiHICTEPCTBY OCBITH i Hayku YKpaiHU 3a
¢inaHcoBY miaTpUMKy npoekty (peectpauiiinuii Ne 0124U001128) sikuii BUKOHYETBCS
3a paxyHoK OrojpkeTHOro inancyBanus B 2024-2025 pp.

Cnucok nimepamypu:

1. Ferronato, N., Fuentes Sirpa, R. C., Guisbert Lizarazu, E. G., Conti, F., &
Torretta, V. (2023). Construction and demolition waste recycling in developing cities:
management and cost analysis. Environmental Science and Pollution Research, 30(9),
24377-24397. DOI: 10. 1007/s11356-022-23502-x

2. Salgado, Fernanda de Andrade, & Silva, Flavio de Andrade (2022). Recycled
aggregates from construction and demolition waste towards an application on structural
concrete: a review. Journal of Building Engineering, 52, 104452. DOI:
10.1016/j.jobe.2022.104452

3. Bu, C, Liu, L., Lu, X,, Zhu, D., Sun, Y., Yu, L., ... & Wei, Q. (2022). The
durability of recycled fine aggregate concrete: a review. Materials, 15(3), 1110. DOI:
10.3390/mal15031110

168



. Gz

4. Soomro, F. A., Memon, B. A., Oad, M., Buller, A. H., & Tunio, Z. A. (2019).
Shrinkage of concrete panels made with recyclable concrete aggregates. Engineering,
Technology & Applied Science Research, 9(2), 4027-4029. DOI: 10.48084/etasr.2595

5. Iwnmkin, E., Taiiko, 0., & UYepnonocosa, T. (2024). Ilmaxu pemukiIiHTy
OyImiBeIBHOTO CMITTSA IiJ dYac MWICIIBOEHHOI BiIOyZOBHM 3pyWHOBaHUX MICT.
Micmobyoyeanns ma mepumopianvie nianyeannsi, (85), 679-697. DOI: 10.32347/2076-
815x.2024.85.679-697

6. Troian, V., Gots, V., Keita, E., Roussel, N., Angst, U., & Flatt, R. J. (2022).
Challenges in material recycling for postwar reconstruction. RILEM Technical Letters,
7, 139-149. DOI:10.21809/rilemtechlett.2022.171

7. Alhawat, M., Ashour, A,, Yildirim, G., Aldemir, A., & Sahmaran, M. (2022).
Properties of geopolymers sourced from construction and demolition waste: a review.
Journal of Building Engineering, 50, 104104. DOI: 10.1016/j.jobe.2022.104104

8. Yang, L., Zhu, Z., Sun, H., Huo, W., Zhang, J., Wan, Y., & Zhang, C. (2023).
Durability of waste concrete powder-based geopolymer reclaimed concrete under
carbonization and freeze-thaw cycles. Construction and Building Materials, 403,
133155. DOI: 10.1016/j.conbuildmat.2023.133155

9. Giannopoulou, 1., Robert, P. M., Sakkas, K. M., Petrou, M. F., & Nicolaides, D.
(2023). High temperature performance of geopolymers based on construction and
demolition waste. Journal of Building Engineering, 72, 106575.
DOI: 10.1016/j.jobe.2023.106575

10. Kul, A., Ozcelikci, E., Yildirim, G., Alhawat, M., & Ashour, A. (2024).
Sustainable alkali-activated construction materials from construction and demolition
waste. Sustainable Concrete Materials and Structures, 93-125. DOI: 10.1016/B978-0-
443-15672-4.00005-X

11. Kryvenko, P., Rudenko, I., Sikora, P., Sanytsky, M., Konstantynovskyi, O., &
Kropyvnytska, T. (2024). Alkali-activated cements as sustainable materials for repairing
building construction: a review. Journal of Building Engineering, 109399. DOI:
10.1016/j.jobe.2024.109399

12. Krivenko, P., Kovalchuk, O., & Boiko, O. (2019). Practical experience of
construction of concrete pavement using non-conditional aggregates. IOP Conference
Series: Materials Science and Engineering, Vol. 708, No. 1, 012089.
DOI: 10.1088/1757-899X/708/1/012089

13. Krivenko, P., Petropavlovskyi, O., Kovalchuk, O., Lapovska, S., Pasko, A.
(2018). Design of the composition of alkali activated portland cement using mineral
additives of technogenic origin. Eastern-European Journal of Enterprise Technologies,
Ne 4(6), 6-15. DOI: 10.15587/1729-4061.2018.140324

14. Kovalchuk, O., Gelevera, O., & Ivanychko, V. (2019). Studying the influence of
metakaolin on self-healing processes in the contact-zone structure of concretes based on
the alkali-activated Portland cement. Eastern-European Journal of Enterprise
Technologies, Vol. 5, No. 6 (101), 33-40. DOI: 10.15587/1729-4061.2019.181501

15. Krivenko, P., Petropavlovskyi, O., & Kovalchuk, O. (2018). A comparative
study on the influence of metakaolin and kaolin additives on properties and structure of
the alkali-activated slag cement and concrete. Eastern-European Journal of Enterprise
Technologies, Vol. 1, No. 6 (91), 33-39. DOI: 10.15587/1729-4061.2018.119624

169



" . Gz

References:

1. Ferronato, N., Fuentes Sirpa, R. C., Guisbert Lizarazu, E. G., Conti, F., &
Torretta, V. (2023). Construction and demolition waste recycling in developing cities:
management and cost analysis. Environmental Science and Pollution Research, 30(9),
24377-24397. DOI: 10. 1007/s11356-022-23502-x

2. Salgado, Fernanda de Andrade, & Silva, Flavio de Andrade (2022). Recycled
aggregates from construction and demolition waste towards an application on structural
concrete: a review. Journal of Building Engineering, 52, 104452. DOI:
10.1016/j.jobe.2022.104452

3. Bu, C, Liu, L., Lu, X,, Zhu, D., Sun, Y., Yu, L., ... & Wei, Q. (2022). The
durability of recycled fine aggregate concrete: a review. Materials, 15(3), 1110. DOI:
10.3390/mal15031110

4. Soomro, F.A.,, Memon, B.A., Oad, M., Buller, AH., & Tunio, Z.A. (2019).
Shrinkage of concrete panels made with recyclable concrete aggregates. Engineering,
Technology & Applied Science Research, 9(2), 4027-4029. DOI: 10.48084/etasr.2595

5. Shyshkin, E., Haiko, Yu., & Chernonosova, T. (2024). Shliakhy retsyklinhu
budivelnoho smittia pid chas pisliavoiennoi vidbudovy zruinovanykh mist.
Mistobuduvannia ta terytorialne planuvannia, (85), 679-697. DOI: 10.32347/2076-
815x.2024.85.679-697

6. Troian, V., Gots, V., Keita, E., Roussel, N., Angst, U., & Flatt, R. J. (2022).
Challenges in material recycling for postwar reconstruction. RILEM Technical Letters,
7, 139-149. DOI:10.21809/rilemtechlett.2022.171

7. Alhawat, M., Ashour, A., Yildirim, G., Aldemir, A., & Sahmaran, M. (2022).
Properties of geopolymers sourced from construction and demolition waste: a review.
Journal of Building Engineering, 50, 104104. DOI: 10.1016/j.jobe.2022.104104

8. Yang, L., Zhu, Z., Sun, H., Huo, W., Zhang, J., Wan, Y., & Zhang, C. (2023).
Durability of waste concrete powder-based geopolymer reclaimed concrete under
carbonization and freeze-thaw cycles. Construction and Building Materials, 403,
133155. DOI: 10.1016/j.conbuildmat.2023.133155

9. Giannopoulou, I., Robert, P. M., Sakkas, K. M., Petrou, M. F., & Nicolaides, D.
(2023). High temperature performance of geopolymers based on construction and
demolition waste. Journal of Building Engineering, 72, 106575.
DOI: 10.1016/j.jobe.2023.106575

10. Kul, A., Ozcelikci, E., Yildirim, G., Alhawat, M., & Ashour, A. (2024).
Sustainable alkali-activated construction materials from construction and demolition
waste. Sustainable Concrete Materials and Structures,. 93-125. DOI: 10.1016/B978-0-
443-15672-4.00005-X

11. Kryvenko, P., Rudenko, I., Sikora, P., Sanytsky, M., Konstantynovskyi, O., &
Kropyvnytska, T. (2024). Alkali-activated cements as sustainable materials for repairing
building construction: a review. Journal of Building Engineering, 109399. DOI:
10.1016/j.jobe.2024.109399

12. Krivenko, P., Kovalchuk, O., & Boiko, O. (2019). Practical experience of
construction of concrete pavement using non-conditional aggregates. IOP Conference
Series: Materials Science and Engineering, Vol. 708, No. 1, 012089.
DOI: 10.1088/1757-899X/708/1/012089

13. Krivenko, P., Petropavlovskyi, O., Kovalchuk, O., Lapovska, S., Pasko, A.
(2018). Design of the composition of alkali activated portland cement using mineral

170



. Gz

additives of technogenic origin. Eastern-European Journal of Enterprise Technologies,
4(6), 6-15. DOI: 10.15587/1729-4061.2018.140324

14. Kovalchuk, O., Gelevera, O., & Ivanychko, V. (2019). Studying the influence of
metakaolin on self-healing processes in the contact-zone structure of concretes based on
the alkali-activated Portland cement. Eastern-European Journal of Enterprise
Technologies, Vol. 5, No. 6 (101), 33-40. DOI: 10.15587/1729-4061.2019.181501

15. Krivenko, P., Petropavlovskyi, O., & Kovalchuk, O. (2018). A comparative
study on the influence of metakaolin and kaolin additives on properties and structure of
the alkali-activated slag cement and concrete. Eastern-European Journal of Enterprise
Technologies, Vol. 1, No. 6 (91), 33-39. DOI: 10.15587/1729-4061.2018.119624

Oleksandr KOVALCHUK, Viktoriia ZOZULYNETS, Vasyl IVANYCHKO,
Ruslan KOPOTUN

Use of the recycled aggregates — a way to the sustainable rebuild

The question of wide use of recycled aggregate on the basis of demolition wastes
rises sharp due to the different points of view: from the point of view of necessarity to
utilize multitoned wastes appeared because of war influence, from the point of view of
strong will to rebuild the country and also because of the need to have economical,
ecological and natural sources rational consumption.

In the same time, such recycled products could also have high defective structure
because of their origin and demanding to implement the special technology of their
treatment and use. Peculiarities of Ukrainian national experience for such systems if
their composition. Namely possible presence of organic compounds and products of war
activities, that leads to some difficulties in structure formation in concretes on their
basis.

As a potential method to decrease defective structure appearance in concrete is
introduction of modifying admixtures, promoting self-healing of the structure elements
in concrete, and also use of alternative cements, able to resist against high structure
movement, appeared due to the presence of organic additives. Also, use of alternative
cements makes it possible to widen raw materials base for rebuilding of Ukraine, so far
as present source even taking into account perspective production of 20 million tons of
the cement with the need more than 30 million tons per year is not enough.

The implementation of the results of this study will not only solve the issue of
recycling large-scale industrial waste, but also significantly increase the pace of
construction and restoration of infrastructure, damaged and destroyed housing stock by
obtaining a large raw material resource in the form of secondary recycled aggregate as
a local raw material. It will also be possible to expand the use of alkaline binders in
construction production and increase the use of technogenic waste, represented by
concrete buildings and structures that require immediate and complete recycling.

Based on the results of the work, recipes for concrete mixtures using recycled
aggregates and methodological foundations for regulating the self-healing processes of
the structure of such material will be developed.

Key words: recycled concretes, sustainable development, concrete, rebuilding,
cement.
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