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1. Inceprauiiina po60Ta IpUCBSIY€HA BUPIIEHHIO BaKJIMBOI HAYKOBO-TEXHIYHOI TPO6GJIEMHU OflE€P>KaHHS OETOHIB
kiaciB mingHocTi C12 /15, C16 /20, C20 /25 3 KpyIHUM 3aMIOBHIOBaYEM PELMKJIIHTOBOTO IIOXOPKEHHS. B yMoBax
BEJIMKO] KiJIbKOCTi pylHYBaHb, CIPUYMHEHNUX BiliICbKOBUMM JisIMU, iCHy€e HEOOXiTHICTb B IOBTOPHOMY 3aCTOCYBaHHi
3HAYHUX 00CATiB Oy[iBeJIbHMX BiIXOiB MicJIs BifnoBigHOI nepepodku. Ceper, 3arajlbHOr0 MacUBY BiixXo[liB
Il€MOHTaXy CYTTEBY YaCTKy CKJIaae 6€TOHHUI OPYXT, SKUI MicJIs nofpibHeHHs Ta PpaKLiOHyBaHHS MOXXJIABO
3aCTOCOBYBATH $SIK 3aII0BHIOBAY /17151 6€TOHY. TaKMM YMHOM, I0CTA€ MUTAHHS BPaxXyBaHHS 10r0 0COOIMBOCTEN MPU
PO3paxyHKYy i BU6opi ckany 6eTOHIB 3 33JaHMMU BJIACTUBOCTSIMU. B nepuomy posnisii BUKOHaHO aHajli3 IpKeped
YTBOPEHHSI 6€TOHHUX Ta 3aJ1i300€TOHHHUX BiZIXOZiB. 32 pe3yJbTaTaMyu BUBUEHHS iCHYI0UUX B YKpaiHi HOpMaTUBHO-
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KOHCTPYKIi#l, BHECEHHS OYyJiBeJb i CIOPYZ, HOBOrO OYAiBHULITBA IIPOEKTHI Ta OYZiBE€IbHO-MOHTAXHi KOMIIaHii
MaloTh 3[iiICHIOBATY 3aX0[Y, HAIIPaBJIeHi Ha MaKCUMaJibHe [TOBTOPHE 3aCTOCYBaHHS OyZiBeJbHUX BiIXOLiB, 32
HeOOXiJIHOCTI MicJis BifI0OBiHOI Nepepo6Ky. PO3IJISIHYTO CBITOBUI AOCBI AOCIiI)KEHHS BJIaCTUBOCTE Ta
3aCTOCYBaHHS PELMKIIHIOBUX 3aMl0BHIOBAYIB 3 1970-x pokiB XX cTosiTTa. Ha OCHOBI aHasi3y JaHuX 3 JIiTepaTypHUX
IpKepeJl BU3HA4eHi 0COOJIMBOCTI PELUKIIIHIOBUX KPYITHUX 3a0oBHIOBauiB (PK3), a TakoX XapaKTepHi BJ1aCTUBOCTI
6etoHiB 3 PK3. BcTaHoBisieHo, 1110 B oMy (i3vKo-MexaHiuHi Ta ekciyaTauiiiHi Bnactusocti PK3 Ta 6etony 3 PK3
€ JIe10 HIDKYMMU B IIOPiBHSIHHI 3 HaTypasibHMMU 3anoBHIoBaYamu (H3) Ta 6eTonamu Ha H3. Aje B 3a71€5XKHOCTI Bif
BMicTy PK3, MeToAIiB NOAPIOHEHHS, SIKOCTi COPTYBAaHHS i (PPaKLiOHYBAaHHS MOKJIMBO JOCAITH 3a7aHi abo 3
HE3HAYHMMU TOTipLIeHHSIMU BJIacTUBOCTI 6eToHY 3 PK3. B TOI1 >ke 4ac BapTiCTh TAKOro GETOHY CYTTEBO HUKYA
IIOPiBHSIHO 3 6€TOHAMM Ha HaTypaJIbHUX 3all0BHIOBaYax. PK3 oTpumyeThCs MIIXOM [OAPIOGHEHHS Ta IIepepodKU
BMKOPHMCTaHOro 6etony. BinnosinHo, PK3 cknagaeTbes 3 BOX FOJIOBHUX (Pa3 — HATypaJbHOTO 3alIOBHIOBAYaA Ta
3aJIMIIKOBOTO PO3YMHY. TakuM 4nHOM, 6eToH 3 PK3 € 6inbul ck1aiHOI0 CUCTEMOIO Yepe3 HasBHICTh J0JaTKOBUX (a3
— 3JIMLIKOBOTO PO3YMHY Ta Mixk(a3HOI KOHTAKTHOI 30HM (MK3) MK HUM i HaTypasbHUM 3alIOBHIOBaYEM, — SIKi i
BU3HAa4aloTh ocobsmBocTi PK3 i 6eronis 3 PK3. [IpoanasnizoBaHi iCHyI04i METOIM PO3PaxXyHKy CKJa/liB 6eToHy 3 PK3.
BussineHo, 0 Taki METOY Ha JAHWI MOMEHT HOCSThH Oijbllle TEOPETUYHUIN XapaKTep i € JOCUTb TPYLOMICTKUMU Ta
noTpebyIoTh 3HAYHUX BUTPAT Yacy. Po3ryisHyTo TpaguLiiiHuil B YKpaiHi po3paxyHKOBO-€KCIIepUMEHTaIbHUI METO
nifgbopy ckilamy BaKKOTro 6€TOHY, MOKJIa[EeHU B OCHOBY HallioOHAJIbHUX CTaHJAPTIB. BcTaHOBI/IEHO, 1110 icHYIOU]
IiAX0[M He 4O03BOJISIIOTh BpaxyBaTu ocobunBocTi PK3 Ta 3akoHOMIpHOCTI (pOpMyBaHHS CTPYKTypu 6eTony 3 PK3. Ha
mizcTaBi LbOrO BUCYHYTA HAYKOBA TiNoTe3a PO MOKJIMBICTb BpaxyBaHHs 0cob6auBocTeil PK3 npu po3paxyHKy i
BUOOPI CKIay 6€TOHY LIJISIXOM BBEJEHHSI eKCIIepUMEHTAIbHO BU3HAUEHUX IIONIPABOK Ha NTOXOKEHHS i (i3uKOo-
MexaHiyHi BaactuocTi PK3. Takox B po3zini BCTaHOBJIEHi 00MeXeHHs, IPUMHSATI B AaHiil poOOTi, 1070 OTPUMAaHHS
BaXKUX O6eTOHIB 3 PK3 1715 neBHOTO BUy KOHCTPYKLii, 110 IPAIjOI0Th HAa CTUCK Ta 3TUH. B gpyromy po3zini
HaBe[l€Hi XapaKTE€PUCTUKY 3aCTOCOBAHUX IIifl YacC NOCJiI>)KEHHS MiCLIeBUX MaTepiaiB, a TAKOX ONMCAaHi METOOUKHU
eKCIIEpMMEHTaJIbHUX JlocikeHb Binactuoctell PK3 ta 6eTony 3 PK3. HaBeneHo 3epHOBUI CKJlaf, HATypalbHUX
3alI0BHIOBAYiB, BU3HAYEHO XiMiYHUI Ta MiHepasIoriyHui ckiagu nopriaanguementy I11 11 /B-111-400 (CEM 11 /B-S
32,5 N) Bupo6uunrsa Heidelbergcement, m. Kpusuii Pir Ta HopMmasbHa rycToTa LieMeHTHOTO TicTa. BcTaHOBIIEHO,
1110 3€pHOBUI ckilan H3 B fioro nprupoAHOMY CTaHi He BiilIOBijae BUMOraM HallioOHaJIbHUX CTaHZAPTIB, 110 NOTpedye
fioro kopekuii. Po3paxoBaHi ckyany 6€TOHIB, 3pa3Ky 3 IKUX MiJJIsraayu HaCTyIIHOMY NOJpi6HEHHIOo, Ta ONMCaHi
METO]I, 3ac0o6u, 06J1aTHaHHS, 1[0 3aCTOCOBYBAJIMCS JJ1s1 IOpiOHEeHHS. B TpeThOoMy PO31Iiji rmpejicTaBieHi
pe3ynbpTaT PisnKo-MexaHiuHuxX BUnpobyBaHs PK3, oTpumaHux micss nonpibHeHHs 3pa3kiB 6eToHy y Bini 28 ni6, 90
16 Ta 180 ni6. BcTaHOBEHO, 1110 3€PHOBUI CKJIA], yTBOPEHUX IicJIsl O pibHEeHHs cyMilneil ppakiiiil He BifnoBinae
Bumoram [ICTY B B.2.7-75-98 yepes nagmipHuii o6csar ¢pakuiii 10...20 mm ta 0...5 MM. B Toi1 ke yac 3epHOBUIA
ckiag KpynHux ¢ppakuin, mo i € PK3, B ijinomy Bifnosizae BuMoram HOpMaTUBHOI JOKyMeHTalii. [Ipy BMmicTi
KpynHux ¢pakuil (>5 MM) B cymimmax 82,9...84,9% BmicT koxkHoi ppaxuii B PK3 cknagae: 0,8...5,7% (20...25 MMm),
63,3...70,1% (10...20 mm), 28,9...31,2% (5...10 Mm).

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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