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Pedepar:

1. lucepTaniiina po6oTa MpucBsYeHa BUPilIeHHIO 3aBIaHHs OTPUMAaHHS KOMITO3UIINHUX CUCTEM 3 BUKOPUCTAHHSIM
T€PMOAKTUBOBAHUX BiJIXOJiB N1allepPOBOrO BUPOOHUILITBA [J1s1 JOPOKHBOTO OYIiBHUITBA i BCTAHOBJIEHHS
0Cc06IMBOCTEN (POPMYBAHHS KOMILTIEKCY (Pi3UKO-MEXaHIYHUX Ta €KCIUTyaTaliliHUX BJIaCTUBOCTEN LIeMEHTHUX
DIOPOJKHIX 6€TOHIB Ta YKpPiIlJIeHUX 'PYHTIB 3 IOKPAllleHUMU BJIaCTUBOCTIMU. BuBueHo disuKko-xiMmiuHi Ta rigpaBmiivHi
BJIACTMBOCTI TepMOaKTUBOBaHi Bifgxoau (TAB). [TokasaHo, 1110 [Ipy iX TepMOOOPOOL BiOYBaIOTHCS TPOLIECH,
XapaKTepHi 17151 KApOOHATHO-TJIMHUCTOI CUPOBUHY 3 yTBOpeHHIM 0-C2S, C12A7, C3A, C2AS. BCcTaHOBIIEHO, O
rizpartanig TAB xapakTepu3yeTbCsl aKTUBHOIO B3a€EMOJIIEIO 3 BOJIOIO, 110 CYIIPOBOIKYETHCSI 3HAYHUM
TEIJIOBUJJIEHHSM i BUAKMUM Ty>XaBiHHSIM. [TokazaHo, 1110 HEOOXiJHOI0 YMOBOIO IJ1s TFiipaTalifiHOro TBEpAHEHHS
TEPMOAKTUBOBAHUX BiJIXOJiB € PEryJI0BaHHS IIPOLIECIiB PAHHBOIO CTPYKTYPOYTBOPEHHS LIJIIXOM BUKOPHUCTaHHS
CIIOBiJIbHIOBAYIB TY>KaBiHHS, 30Kpema 106asku 7,0 mac% CaS04-2H20 Ta 1,0 Mac. % BUHHOI KUCJIOTH, BUKOPUCTAHHS

SIKUX 3a0e3Ieyye MifiBUIlleH] TOKa3HUKY MIITHOCTI 3 Oflep>KaHHs HeOOXiHUX TePMIHIB TyKaBiHHS, Ta JO3BOJISIE



OTpUMaTH PETryJIbOBaHi TepMOaKTUBOBaHi Bigxonu (PTAB). BcTaHOBIEHO, 1O rigpaTHOO (Pa3olo, siKa 3abesnevye
CIIOBIJILHEHHS TY>KaBiHHS Ta paHHIO MilHICTb PTAB € eTpuHriT. [Ipu nopansmiomy TBEpAHEHHI YTBOPIOIOTHCS
ripOCUJIIKATU KaJIblilo, SIKi YIIIJIPHIOIOTh CTPYKTYPY, CIIPUSIIOUYM 30iIbII€HHIO MIIHOCTI B'SKy4oro. Po3po6sieHo
CKJIa[IY TPYHTIB, yKpinneHux PTAB, Ta nociinxkeHo ix Oy/iBeJIbHO-TE€XHiYHi BIACTUBOCTI. BCTaHOBJIEHO, IO
HaOyxaHH$ YKPilJIEHUX IPYHTIB 3MEHIIYETbCSI HE3AJIEXKHO BiJ] BUy B'SDKY4Oro, B TOH 4ac SK Hecy4a 37aTHICTb,
BM3HAUY€HAa Ha OCHOBI KasidopHiiicbkoro koedinieHTy CBR, 1J1s1 yKpinyieHuX IpyHTIB IOPIBHSHO 3 HEYKPIIlJIEeHUMU
3pocTae i3 36iNbLIIEHHSIM BMICTYy B'SDKY4MX, 0c0611BO PTAB. SIK 110Ka3anu NpoBeeHi JOCiIKeHHSs, BAKOPUCTaHHS
PTAB B kisnibkocTi 14 Mac.% 3amicTb 10 mac.% 111 ciipusie NpoLecy HalpaBI€HOrO CTPYKTYPOYTBOPEHHS, SIKE
3abe3rnevye yKpiljleHHs apy 3eMJISIHOTO I10JIOTHA Ta AOCSITHEHHS BUCOKUX [T0Ka3HUKIB MOPO30CTIMKOCTI Ta
MILIHOCTi 3 OTpMaHHSIM MapOK yKpinzeHoro rpyHTy M10, M20 ta M40. [JocigpKeHO BIaCTUBOCTI KOMITO3ULIITHUAX
CHCTEM 3 Pi3HUM CIIiBBiJHOLUIEHHSIM JJOMEHHOIO TpaHy iboBaHoro uuiaky (A1) Ta perysipboBaHuX
TE€PMOAKTUBOBAHUX BiJIXO/iB, @ TAKOX PO3PO0JIEHO i BUBHAYEHO BJIACTUBOCTI JOPOXKHIX LIeMEHTOOETOHIB.
BcraHoBsneHa eekTuBHicTh BukopuctanHst PTAB niis akrusauii AT, sika BifnOyBaeTbCst 3a CyIbDATHUM Ta
YaCTKOBO JIY)KHUM MexaHi3Mamu. Pe3ysnbraty (isnKko-MexaHiYHMX BUIIPOOYBaHb 3Pa3KiB KOMIIO3ULIMHOI CUCTEMU
«[IT'I-PTAB» rokasanu, 10 HaBUILly paHHIO MilHiCTb — 2,23 MIla Ha 3ruH Ta 7,6 MIla Ha CTUCK JOCSTa0Th 3pa3Ku
i3 MakcuManbHUM BMicToM PTAB - 70 mac.%. [IpoTe HallBUIIMMU ITOKa3HUKAMU MIITHOCTI SIK Ha cTHUCK (38,3 MIla),
TaK i Ha 3ruH (4,6 MIla) y nisHi TepmiHy rigpaTtaliii, Kouu nepeBakae rifpoCuiKaTHUIN TUIl TBEPIHEHHS,
XapaKTepU3yIThCs 3pa3ku 3 cniBeigHomeHHsaM JATT:PTAB=70:30. JocaigxkeHHs Pa3oBOro ckiaagy po3pobseHoi
KOMIIO3ULIiIIIHOI CUCTEMU CBi4aThb IIPO YTBOPEHHS IiIPOCUIIIKATIB, IiApoanioMiHaTIB KaJbLilo, SKi B3AEMOLI04U 3
rincoM, rpucyTHiM B ckiagni PTAB, yTBOpPIOIOTH ripocysbdoanioMiHaT Kasbllilo B I0YaTKOBUH nepiof, rizpararii.
BukopucranHs 5 mac. % PTAB Ta 0,8 mac.% cynepnnactudikaropa Stachement 2570 3a6e31e4yyoTb aKTUBHY
KiHETUKY HabOpy paHHbOI MILJHOCTI Ta HaBUILy MIiLJHICTb OETOHY Ha PO3TAT [1pY 3TMHi, IO Bifnosinae kuacy Btb 6,4,
Ta OCSTHEHHS Kiacy 6eToHy 3a MilHicTio Ha ctuck C 40,/50. Po3po6sieHo KOopCTKi 6 TOHHI CyMillli HOMiHAJILHOTO
cxiany 1:1,9:3,8 3 BmicToMm 0,8 mac.% cynepmnactudikaropa, 0,2 Mac.% NOBITPOBTArYBaabHOI f06aBKU Microporan.
JocnipxeHo BB PTAB Ha cuiloBi Ta eHepreTUyHi XapaKTepUCTUKY TPILIMHOCTIMKOCTI PO3POOIEHMXK JOPOXKHIX
0eTOHiB. AHaJIi3 OTPMMaHUX [IOBHUX JliarpaM CTaHy O€TOHIB CBiIYMTb IIPO MO3UTUBHUI €(EKT Bif, OAABAaHHS 5
Mmac.% PTAB Ha po60oTy 6€TOHY K B JOKPUTHYHIMN, TaK i 3aKpUTUYHIN CTaflisX, a TAKOX XapaKTepU3YIOThCs
HaMBUIIMMU CTaTUYHUMU KPUTMYHUMU KoeQillieHTaMU iHTEHCUBHOCTI Hallpy>kKeHb. BCTaHOBJIEHO, 1110 6€TOHU 3
onTUMaabHUM BMicTOM PTAB xapaKTepu3yloTbCsl MApKOIO 32 Mopo3ocTiiikicTio F300 Ta crupanictio G=0,29 r/cm2.
HaBegneHo pe3ysbTaTy AOCIITHO-TIPOMUCIIOBOI anpobanii KOMIO3ULIHHNX CUCTEM 3 BUKOPUCTAaHHSIM PTAB
[1arepoBOro BUpPOOHULTBA. Po3po6seHi PTAB BUKOPUCTAHO SIK B'SDKyYi [IpY BIAIITYBaHHI 1IapiB OCHOBU
IOPOXHBOTO onsry Ha o6'ekti «Hose 6yniBHuuTBO LIIC 35 /110 KB «SBOpiBCchKa BEC /CEC» Ha TepuTopii
SIBopiBcbKOro paiiony JIbBiBCbKOI 0671acTi. [TokazaHa eKOHOMiYHa e(eKTUBHICTb BUKOpUCTaHHS PTAB B OpoXKHix
1leMeHTo6eTOHaX. BcTaHOBIIEHO, 110 o4yiKyBaHUM edeKT Bif BuUKopucTtaHHs PTAB sk 0#aTKOBOIO LIEMEHTYIOU0r0
Marepiany CTaHOBUTb 94 THC. [PH. IPU CIIOPYIPKEHHi 1 KM LIeMEHTOOETOHHOIO IIOKPUTTS aBTOMOOIJIBHOI JOPOTU 0
KaTeropii.

2. The dissertation is devoted to solving the problem of obtaining composite systems using thermally activated
waste of paper production for road construction and establishing the features of the formation of a complex of
physical, mechanical and operational properties of cement road concretes and reinforced soils with improved
properties. The physicochemical and hydraulic properties of thermally activated waste (TAW) were studied. It was
shown that during their heat treatment, processes characteristic of carbonate-clay raw materials occur with the
formation of o-C2S, C12A7, C3A, C2AS. It was established that the hydration of TWA is characterized by active
interaction with water, which is accompanied by significant heat release and rapid hardening. It was shown that a
necessary condition for the hydration hardening of thermally activated waste is the regulation of early structure
formation processes by using hardening retarders, in particular, additives of 7.0 wt% CaS04-2H20 and 1.0 wt. %
tartaric acid, the use of which provides increased strength indicators for obtaining the required hardening times,
and allows you to obtain regulated thermally activated waste (RTAV). It has been established that the hydrated
phase, which provides retardation of hardening and early strength of RTAV, is ettringite. Upon further hardening,



calcium hydrosilicates are formed, which densify the structure, contributing to an increase in the strength of the
binder. The compositions of soils reinforced with RTAV have been developed, and their construction and technical
properties have been studied. It has been established that the swelling of reinforced soils decreases regardless of
the type of binder, while the bearing capacity, determined on the basis of the California CBR coefficient, for
reinforced soils compared to unreinforced ones increases with an increase in the content of binders, especially
RTAV. As the conducted studies have shown, the use of RTAV in the amount of 14 wt.% instead of 10 wt.% PC
promotes the process of directional structure formation, which ensures the strengthening of the subgrade layer
and the achievement of high frost resistance and strength indicators with the obtaining of reinforced soil grades
M10, M20 and M40. The properties of composite systems with different ratios of blast furnace granulated slag
(BGS) and regulated thermally activated waste were investigated, and the properties of road cement concretes
were developed and determined. The effectiveness of using RTAV for activating BGS, which occurs by sulfate and
partially alkaline mechanisms, was established. The results of physical and mechanical tests of samples of the
composite system "BGS-RTAV" showed that the highest early strength - 2.23 MPa in bending and 7.6 MPa in
compression are achieved by samples with the maximum BGS content - 70 wt.%. However, the highest indicators
of both compression (38.3 MPa) and bending (4.6 MPa) strength in late hydration, when the hydrosilicate type of
hardening prevails, are characterized by samples with a ratio of BGS:RTAV = 70:30. Studies of the phase
composition of the developed composite system indicate the formation of hydrosilicates, calcium
hydroaluminates, which, interacting with gypsum present in the composition of the RTAV, form calcium
hydrosulfoaluminate in the initial period of hydration. The use of 5 wt. % RTAV and 0.8 wt. % superplasticizer
Stachement 2570 ensure active kinetics of early strength gain and the highest tensile strength of concrete in
bending, which corresponds to the class Btb 6.4, and achieving the class of concrete in terms of compressive
strength C 40 /50. Rigid concrete mixtures of nominal composition 1:1.9:3.8 with a content of 0.8 wt. %
superplasticizer, 0.2 wt. % air-entraining additive Microporan were developed. The influence of RTAV on the
strength and energy characteristics of crack resistance of the developed road concretes was investigated. Analysis
of the obtained complete state diagrams of concretes indicates a positive effect of adding 5 wt.% of RTAV on the
performance of concrete in both the pre-critical and post-critical stages, and are also characterized by the highest
static critical stress intensity coefficients. It was established that concretes with the optimal RTAV content are
characterized by a frost resistance grade of F300 and abrasion resistance G=0.29 g/cm2. The results of
experimental and industrial testing of composite systems using RTAV of paper production are presented. The
developed RTAV were used as binders when arranging the base layers of the road surface at the facility “New
construction of the 35/110 kV TPP “Yavorivskaya WPP /SES” in the territory of Yavoriv district of Lviv region. The
economic efficiency of using RTAV in road cement concretes is shown. It was established that the expected effect
of using RTAV as an additional cementing material is 94 thousand UAH. when constructing 1 km of cement
concrete pavement of a category o highway.
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