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1. Inceprariiina po60Ta IPUCBIY€HA BUPIIEHHIO BaKIMBOI HAYKOBO-TEXHIYHOI IPO6GIEeMHU Ofiep>KaHHS OGETOHIB
kiacis MinHocTi C12 /15, C16 /20, C20/25 3 KpyNIHUM 3aMIOBHIOBAYEM PELMKIIIHIOBOTO OXOKEHHs. B ymoBax
BEJIUKOI KiJIbKOCTI PyliHyBaHb, CIPUYMHEHUX BiliICBKOBUMU [IisSIMY, iCHy€ HEOOXiTHICTh B MOBTOPHOMY 3aCTOCYBaHHI
3HAYHUX 00CATiB OyIiBesIbHUX BiIX0iB Micss BinoBigHoi nepepobku. Cepen, 3araJlbHOTO MAaCUBY BiIxoIiB
IleMOHTaXXy CYTTEBY YaCTKy CKJafilae 66 TOHHUM OPYXT, SKUH Miciis nofpibHeHHs Ta GpakiioHyBaHHS MOXKIJIMNBO
3aCTOCOBYBATH SIK 3allI0BHIOBAY 1151 6€TOHY. TakMM YMHOM, IIOCTa€ MUTAHHS BPaxXyBaHHS 0r0 0COOJIMBOCTEN IIPU
PO3PaxyHKYy i BUOOpi CKJany 6€TOHIB 3 3aaHMMU BJIACTMBOCTSIMU. B epimomy po3nisi BUKOHaHO aHali3 IpKepe
YTBOPEHHSI 6ETOHHUX Ta 3aJ1i300€ TOHHUX BiXOAiB. 3a pe3ybTaTaMy BUBUYEHHS iCHYI0UMX B YKpaiHi HOpMaTUBHO-
TEeXHIYHUX Ta [eKJapaTUBHUX JOKYMEHTIB BCTAHOBJIEHO, 11O MiJ, YaC JEMOHTaXy OKpeMUX Oy[iBeJIbHUX
KOHCTPYKIIiii, 3HeCEHHS Oy/iBeJIb i CIOpyY[l, HOBOTO OYyZiBHULTBA IPOEKTHI Ta OyAiBeJIbHO-MOHTaXXHI KOMITaHii
MalOTh 37ilICHIOBAaTHU 3aXO!, HAIPaBJIeHi Ha MAaKCUMaJIbHE IIOBTOPHE 3aCTOCYBAHHS OYAiBEJIbHUX BiIXO/iB, 32

HeOOXiJIHOCTI MicJis BifIIOBiHOI 1epepo6Ky. PO3IJISIHYTO CBITOBUI JOCBIL AOCIiIyKEHHs BJIACTUBOCTE Ta



3aCTOCYBaHHS PELMKIIHIOBUX 3aMl0BHIOBAaYiB 3 1970-x pokiB XX cTosiTTa. Ha OCHOBI aHasi3y JaHuX 3 JliTepaTypHUX
IKepeJsl BU3HayeHi 0COOIMBOCTI PELMKIIIHIOBUX KPYITHUX 3aMoBHIOBaviB (PK3), a TakoX xapakTepHi BJIaCTUBOCTI
6eToHiB 3 PK3. BcraHoBsieHO, 110 B 1jiioMy (Pi3MKO-MexaHiuHi Ta ekciyaTauiiiti Bnactusocti PK3 Ta 6etony 3 PK3
€ €10 HIDKYMMU B IIOPiBHSIHHI 3 HaTypajibHMMU 3anoBHIoBaYamu (H3) Ta 6eTonamu Ha H3. Ajie B 3a71€5XKHOCTI Bif
BMmicTy PK3, meToziB nospi6HEHHS, SKOCTi COPTyBaHHSI i GpaKL[iOHyBaHHS MOKJIMBO AOCIITU 3a[aHi abo 3
HE3HAYHMMU IOTipLIIeHHSIMU BJ1acTUBOCTI 6eToHY 3 PK3. B ToI1 >ke yac BapTiCTh TaKOro 6ETOHY CYTTEBO HUXKYA
IIOPiBHSIHO 3 6€TOHAMM Ha HaTypaJIbHUX 3all0BHIOBaYax. PK3 oTpumyeThcs MIIIXOM OAPIOGHEHHS Ta IIEpepOoOKU
BUKOpHCTaHOro 6eToHy. BinnosinHo, PK3 cknagaeThcs 3 ABOX rojIoBHUX (Pa3 — HATypasibHOTO 3aMIOBHIOBAYA Ta
3aJIMIIKOBOTO pO3YnHYy. TakuM 4nHOM, 6eToH 3 PK3 € 6inbll CKIaiHOK CHCTEMOIO Yepe3 HasBHICTb JOJaTKOBUX (a3
- 3JIMLIKOBOrO PO3YMHY Ta MiXk()a3HOI KOHTAKTHOI 30HM (MK3) MK HUM i HaTypasbHUM 3alI0OBHIOBAYEM, — SIKi i
BU3HA4alTh 0cobsmBocTi PK3 i 6eronis 3 PK3. [IpoanasnizoBaHi iCHy04i METOIM PO3PaxXyHKy CKJa/liB 6eToHy 3 PK3.
BusiBieHo, 0 Taki METOAM HAa JaHWUII MOMEHT HOCSTD Oijbllle TEOPETUYHUM XapaKTep i € LOCUTh TPYLOMICTKUMHU Ta
NOTpebyI0Th 3HAYHUX BUTPAT yacy. Po3rysiHyTo TpaguLiiiHuil B YKpaiHi po3paxyHKOBO-€KCIIepUMEHTaIbHUI METO
nifgbopy ckiIamy BaXKKOTo 6€TOHY, MOKJIAAEHU B OCHOBY HalliOHAJIbHUX CTaHIAPTIB. BcTaHOB/IEHO, 1110 icHYIOU]
niAxonu He JO3BOJISIIOTH BpaxyBaTh ocobnnBocti PK3 Ta 3akoHOMipHOCTI hopMyBaHHS CTPYKTypu 6eToHy 3 PK3. Ha
ifCcTaBi bOTO BUCYHYTa HAyKOBa TiloTe3a IIpo MOXKJIMBICTh BpaxyBaHHS ocobuBocTell PK3 npu po3paxyHKy i
BUOOPI CKIafy 6€TOHY LIJISIXOM BBEJEHHS €KCIIEpUMEHTAIbHO BU3HAUEHUX IIONPABOK HA NTOXOKEHHS i (i3uKOo-
MexaHiuHi BjaacTuBocTi PK3. TakoxX B po3zii BCTAaHOBJIEHI OOMEXEHHS, IPUMHSITI B JaHill po6OTi, 00 OTPUMaHHS
BaXXKUX 6eToHiB 3 PK3 1151 neBHOro By KOHCTPYKLIH, 1[0 MPALlO0Th HA CTUCK Ta 3TUH. B gpyromy posaini
HaBe[l€Hi XapaKTE€PUCTUKY 3aCTOCOBAHMX IIifl 4YaC NOCJIiI>)KEHHS MiCLIEeBUX MaTepiaiB, a TAKOX ONMCAaHi METOOUKYU
€KCIIEPUMEHTAJIbHUX JOCTiKeHb BacTuBocTeil PK3 Ta 6eTony 3 PK3. HaBenieHO 3€pHOBHMIA CKJ1a/, HATYPaJIbHUX
3aMIOBHIOBAYiB, BU3HAYEHO XiMIYHUI Ta MiHepasoriyHuil cknany nopriaadpuementy 11 11 /B-111-400 (CEM 11 /B-S
32,5 N) Bupo6uuursa Heidelbergcement, M. Kpusuii Pir Ta HopMmasbHa rycToTa LieMeHTHOTO TicTa. BcTaHOBIIEHO,
1110 3epHOBUI ckian H3 B fioro npupoAHOMY CTaHi He BiiIOBiJae BUMOraM HallioOHaJIbHUX CTAHIAPTIB, 110 NOTpedye
iioro kopexkuii. Po3paxoBaHi ckyaiy 6€TOHIB, 3pa3Ky 3 IKUX HiJJIsIrajay HaCTyIIHOMY NOIpi6HEHHIO, Ta OIMCaHi
MeTO[I, 3ac0o6H, 06J1aTHaHHS, 1[0 3aCTOCOBYBAJIMCS JJ1s1 IOLIpiOHEeHHS. B TpeTbOoMy pO31isi peicTaBieHi
pe3ynbTaT PisuKo-MexaHiuHUX BUNpoOyBaHb PK3, oTpuMaHux mnicss nonpioHeHHs 3pa3kiB 6eToHy y Bili 28 n1i6, 90
Ii6 Ta 180 n1i6. BcTaHOBEHO, 1110 3€PHOBUI CKJIA], yTBOPEHUX MicJIsl O pi6HEHHs cyMilneil ppakiiil He BifgnoBinae
Bumoram JICTY B B.2.7-75-98 yepes nagmipHuii o6csar ¢pakuiii 10...20 mm ta 0...5 MM. B TOI1 Xe yac 3epHOBUIA
ckiag KpynHux ¢pakuin, mo i € PK3, B ijinomy Bifmnosizae BuMoram HOpMaTuBHOI foKyMeHTauii. [Ipy BmicTi
KpynHUX ¢pakuiil (>5 MM) B cymimmax 82,9...84,9% BmicT koxxHoi ppaxuii B PK3 cknapae: 0,8...5,7% (20...25 MM),
63,3...70,1% (10...20 mm), 28,9...31,2% (5...10 Mmm).

2. This dissertation work is devoted to solving the important scientific and technical problem of obtaining concrete
of strength classes C12 /15, C16 /20, C20 /25 with coarse aggregates of recycling origin. In the conditions of a large
amount of destruction caused by military actions there is a need to reuse significant volumes of construction
waste after appropriate processing. Among the total mass of demolition waste a significant share is concrete scrap,
which after grinding and fractionation can be used as coarse aggregate for concrete. Thus the question arises of
taking into account the features of that aggregate when mix designing and choosing the composition of concrete
with given properties. In the first chapter the sources of concrete and reinforced concrete waste have been
analyzed. Based on the study of existing regulatory and technical and declarative documents in Ukraine it has been
established that during the dismantling of individual building structures, demolition of buildings and structures,
new construction design and construction companies are required to implement measures aimed at maximizing
the reuse of construction waste, after appropriate processing if necessary. The global experience of researching
the properties and applications of recycled aggregates since the 1970s has been considered. Based on the analysis
of data from literary sources the peculiarities of recycled concrete aggregates (RCA) and the characteristic
properties of concrete with RCA have been determined. It has been established that overall, the physical,
mechanical, and operational properties of RCA and concrete with RCA are somewhat inferior compared to natural
aggregates (NA) and concrete with NA. However, depending on the content of RCA, grinding methods, quality and



thoroughness of sorting and fractionation of RCA, it is possible to achieve the specified properties of concrete with
RCA, sometimes with slight deterioration. At the same time the cost of such concrete is significantly lower
compared to concrete with NA. RCA is obtained by crushing and processing of used concrete. Accordingly, RCA
consists of two main phases - natural aggregate and residual mortar. Therefore, concrete with RCA is a more
complex system due to the presence of additional phases - residual mortar and the interfacial transition zone (ITZ)
between it and the NA. These phases define the characteristics of RCA and concrete with RCA. Existing methods of
mix design of concrete with RCA have been analyzed. It has been found that these methods currently tend to be
more theoretical and are quite time-consuming. The common in Ukraine calculation-experimental method of mix
design of heavy concrete, which is the basis of national standards, has been reviewed. It has been determined that
existing approaches do not adequately account for the peculiarities of RCA and the regularities of the formation of
concrete structure with RCA. Based on this, a scientific hypothesis has been proposed regarding the possibility of
incorporating the features of RCA when mix designing and choosing the composition of concrete by introducing
some experimentally determined adjustments that account for the origin and physical and mechanical properties
of RCA. Also, the limitations adopted in this work have been established in the chapter regarding the production of
heavy concrete with RCA for some types of structures operating in compression and bending. In the second
chapter, characteristics of the local materials used during the research are given, along with a description of
methods for experimental investigations into the properties of RCA and concrete containing RCA. The grain
composition of natural aggregates is given, the chemical and mineralogical composition of Portland cement PC
11/B-Sh-400 (CEM II/B-S 32.5 N) produced by Heidelbergcement, Kryvyi Rih, and the normal density of cement
dough are determined. It has been determined that the grain composition of NA in its natural state does not meet
the requirements of national standards, necessitating corrections. The compositions of the concretes, the samples
of which were to be crushed, were designed, and the method, tools and equipment used for crushing were
described. The third chapter presents the results of physical and mechanical tests of RCA obtained after crushing
concrete samples aged 28 days, 90 days and 180 days. It has been established that the grain composition of
fractions (fine and coarse) formed after grinding does not meet the requirements of DSTU B V.2.7-75-98 due to the
excessive volume of fractions 10...20 mm and 0...5 mm. At the same time the grain composition of coarse fractions,
which is actually RCA, generally meets the requirements of regulatory documentation.
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