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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BigHOB/IeHHS Ta 3aXMCT KaHasli3allilHUX MEPEX i ClIOpy/; KOMOIHOBaHUMM KOMIIO3UTHUMU CUCTEMaMU 3

i BUIIEHOIO CTiMKICTIO O arPECUBHUX CEPENOBUIL]

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Rehabilitation and protection of sewer networks and structures using combined composite systems with enhanced

resistance to aggressive environments

Pedepar yKpaiHCBKOIO:

BUKOHaHO KOMIIJIEKCHI €KCIIEPUMEHTAJIbHI JOCiI)KEHHSI KOPO3iliHOi TOBEiHKYU MOJIIMEPHUX KOMITO3UTIB Pi3HOI
XiMiYHOI IPUPOAM, BUTOTOBJIEHUX 13 3aCTOCYBAHHAM Pi3HUX THUIIIB [IOJIIMEPHMX MaTPULLb, aDMYBAJILHMX MaTepiais i
TEXHOJIOrii (opmyBaHHs. OLiHEHO 3MiHy MIlJHICHUX, 1e(pOPMATUBHUX i (Pi3MKO-XiMIYHUX XapaKTEPUCTUK
KOMIIO3UTIB Mif Ii€l0 MOJEbHUX KUCJIOTHUX CEPEOBULI, XapaKTEPHUX IJIs KaHATi3alilHUX MEPEK, a TAKOX
MOJI€JIBHOTO JIY>KHOTO CEPEeJIOBUILEA, 110 iMiTye BIJIUB IOPOBOTO PO3YMHY LIEMEHTHOI'O KaMEHI0. BCTaHOBJIEHO, 1110
JIaMiHaTHi KOMIIO3UTH HA OCHOBI NOIIMPEHUX €NIOKCUIHUX i Mosie(ipHUX CMOJI 3arajIbHOTO IIPU3HAYEHHS He
3a6e311e4yI0Th HeOOXiJHOI KOPO3iliHOI CTIIKOCTi B yMOBaxX KMCJIOTHOTO BILJIMBY Ta TPMBAJIOTO KOHTAKTY 3 JIyTAMMU.
[TokazaHo, MO Jerpaganis TaKUuxX CUCTEM BM3HAYAETHCS HAaCaMIlepe], IPOHUKHICTIO MOJIiMepHOi MaTpulli Ta
IOPYLIEHHSM a/ire3ifHoi B3aeMo/Iii Ha MeXi «BOJIOKHO-MaTpuusa». OTpUMaHi pe3ysbTaTi OOIPYHTOBYIOTh
IOLiNbHICTh AU EepeHiHOBaHOTO MiAX0AY O 3aCTOCYBaHHS KOMIIO3UTHUX MaTepiaJiB, IKUM [IO€THYE JlaMiHaTHI
crucremy, mo GopMyIoThCs 6e3rocepenHbo Ha OETOHHIN [IOBEPXHi Ha OCHOBI, Ta CAMOHECYy4i KOMIIO3UTHI €JIeMEHTH
3aBOJCBKOI'O BUTOTOBJIEHHS 3 KOHTPOJILOBAHOIO CTPYKTYPOIO Marepiamny. Iy laMiHaTHUX CUCTEM JIOLIJIBHAM €
BUKOPUCTaHHS BiHiJIECTEDHUX CMOJI i3 TOHMXEHOIO IPOHUKHICTIO SIK 6ap’€pHOI MaTpulli, 3TATHOI 3a6e31edyBaTu
XiMiUHY CTifKiCTb i MiHiMi3yBaTu AUQY3il0 arpeCUBHUX KOMIIOHEHTIB. [I7151 CAMOHECY4YMX 3aBOJICbKUX €JIEMEHTIB
[IEPCIEKTUBHUM € 3aCTOCYBAHHS €IIOKCUIHUX CMOJI Tapsi90ro OTBEPHiHHS Y IOENHAHHI 3i Crieliani3oBaHNUMU
CHACTEMaMU 3aTBEPJKEHHS, 30KpeMa aHTiAPUIHOrO TUILY 3 IPUCKOPIOBAYaMU TUIY 2-METUIIIMiZIa30J1y.
OnTHMIi30BaHO CKIaAu O6ETOHIB i 3HKEHO iX IPOHUKHICTD Ta MiABUIIEHO TPIIMHOCTINKOCTD SIK YUHHUKA, 110
00Me>Ky€e TPaH3UT JIYXKHOI pizfKoi ¢pa3u 10 30HM KOHTAKTY 3 KOMIIO3UTOM, 3HI)XYE PiBeHb MiXKIIAPOBUX HAIIPY>KEHD i
CIIpYsi€ JOBrOBIiYHOCTI ri6pUAHNX KOMIIO3UTHO-0€TOHHUX cucTeM. OTpUMaHi pe3ysbTaTy GOPMYIOTh HAYKOBO

OOI'PYHTOBaHy OCHOBY JIJ14 [IOAAJIbIIOI ONTUMI3aLil CKIafly MaTepiaiB i TEXHOJIOTIN (POPMYBaHHS.

Pedepar aHIJIiHCBKOIO:

Comprehensive experimental studies were carried out to evaluate the corrosion behaviour of polymer composites
of different chemical nature, manufactured using various polymer matrices, reinforcing materials, and forming
technologies. Changes in strength, deformation, and physico-chemical characteristics were assessed under the
action of model acidic media representative of sewer environments, as well as a model alkaline medium simulating
the influence of the pore solution of cement paste. It was established that laminate composites based on
commonly used general-purpose epoxy and polyester resins do not provide adequate corrosion resistance under
acidic exposure or prolonged contact with alkaline environments. The degradation of such systems is primarily
governed by the permeability of the polymer matrix and the disruption of interfacial adhesion at the “fiber-matrix”
boundary. The obtained results substantiate the feasibility of a differentiated approach to the use of composite
materials, combining laminate systems formed directly on the concrete substrate and self-supporting factory-
made composite elements with controlled material structure. For laminate systems, the use of vinyl ester resins
with reduced permeability is considered appropriate as a barrier matrix capable of ensuring chemical resistance
and minimising the diffusion of aggressive components. For self-supporting factory-made elements, the use of
hot-cured epoxy resins in combination with specialised curing systems, in particular anhydride systems with
accelerators such as 2-methylimidazole, is seen as a promising direction. Concrete mixes were optimised to



reduce permeability and improve crack resistance as a factor that limits the transit of the alkaline liquid phase to
the composite interface, reduces interlayer stresses, and contributes to the long-term durability of hybrid
concrete-composite systems.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII ykpaiHCBKOIO: Meropuka nif6opy Ckiazis MoardikoBaHUX GETOHIB i3 IEMEHTY HOPMOBAHOTO
CKJIaAy 3 3aJlaHUMU Pi3MKO-MEXaHIYHUMU BIACTUBOCTSIMU, TOHIKEHOIO YCaNIKOIO Ta CTIMKICTIO [0 i cynbdaTHOTO

cepeioBHUIIA.

Hassa HTII aHr1ificbKO¥0: Methodology for selecting compositions of modified concretes based on
standardized-composition cement with specified physical and mechanical properties, reduced shrinkage, and
resistance to sulfate exposure.

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO

IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:

OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3aCTOCYBaHHS: By iBHUIITBO KOMYHIKaLii, (6y4iBHULITBO TPyGOIIPOBOIIB)
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Pospo6ieno meroauky min6opy ckiaiB MogudikoBaHUX 6€TOHIB HA OCHOBI [IEMEHTIB HOPMOBAHOTO
MiHepasIoTiYHOro CKJIany, CIIpSIMOBaHy Ha 3abe3eyeHHs KepoBaHUX (i3MKO-MeXaHiYHUX XapaKTepUCTUK,
3HIDKEHHS YCaJIKOBUX feopmaliiil Ta mifiBULLEHHS XiMi4HOI CTiFIKOCTi MaTepiasny B yMoBax CyJb(aTHOI arpecii.
MeTonuka nepenbayae NoeTanHuil BUGIp KOMIIOHEHTIB i pe>KMMIB IPUTOTYBaHHS 6ETOHHUX CyMillet i3
BHUKOPHCTaHHIM KOMIIJIEKCHUX OpraHO-MiHepasbHUX N0OABOK (BUCOKOAMCIIEPCHI iHepTHI MiKpOHaIIOBHIOBaYi,
Mmopu@dikaTopy CTPYKTYpH, I1acTUQiKyoui Ta OBITPOBTATYBaJIbHI JO0ABKY) Y IO€IHAHHI 3 JUCIIEPCHUM
apMyBaHHSIM MIKpO(iOPOIO [J151 OOMEXXEHHSI PO3BUTKY YCAIKOBUX HAIIPY>KEHb i TPIlIMHOYTBOPEHHS. 3alIPOIIOHOBaHI
IPUHLUNU (POPMYBAHHS CTPYKTYpPH LIEMEHTHOTO KaMEHIO 3a0€311e4yI0Th MiJiBULEHHS PiBHS BOJOHEITPOHUKHOCTI,
3MEHIIEHHS IOPUCTOCTI Ta IPOHUKHOCTI, ONITUMI3allif0 KiJIbKOCTi IeMEHTHOTO B'S>Ky4Ooro 6e3 BTpaTU MillHOCTI, a
TaKOX CTabiizallilo peosIoriyHMX BJIAaCTMBOCTEN OETOHHOI cyMii. Peasizalliss MeToguKy 003BOJIsIE OTPUMYBATH
6etoHu kiyacy He Hukde C30 /35 3 ycankoro, 3HmKeHo10 10 40 % MOopiBHSAHO 3i CTAHAAPTHUMU CKJIaaMHU, Ta 3i
30epesKeHHSIM MIITHOCTI 1 1Iiy1iCHOCTI B yMOBax TPMBAJIOTO BILUIMBY CyJbpaTHUX cepenoBul. MeTonyuka Moxe
3aCTOCOBYBATHMCS IIPY IIPOEKTYBaHHI Ta BUKOHAHHI POOIT i3 BiHOBJIEHHS Ta HOBOTO OYZiBHUITBA iH)KEHEPHUX
CIIOpY[I, 30KpEMa KaHai3aliiH1UX KOJIEKTOPiB, OUUCHUX CIIOPYH, PE€3€PByapiB i KOHCTPYKLi, 1O IIPALOIOTh B
yYMOBax BUCOKOI XiMi4HOI Ta BOJIOTiCHOI arpecii, a TaKO>XX IPU CTBOPEHHI TiOPUAHUX KOMIIO3UTHO-GETOHHUX CUCTEM

3aXUCTY.
ComniasibHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmuenns crany HaBKOJMIIHBOTO CEPELOBUIA

Bnsiue HTII Ha moBKiJjLIs1: HaykoBo-TexHiunMil mporpec y cdhepi MoaudikoBaHUX GETOHIB MO3UTUBHO
BIUIMBAE HA JOBKIJUIS 3aBISIKY MiIBUIIEHHIO JOBIOBIYHOCTI Ta BOJOHENPOHMUKHOCTI KOHCTPYKLiN, 3HUKEHHIO
ycaaKoBuX AedopMalliil i pusuKy yTBOPEHHs TPIllyH, 10 3MEHIIYye HMOBIPHICTb IPOHUKHEHHS arpeCUBHUX
PEYOBMH y OETOH Ta IOJAJIBIIOr0 PyHHYBAaHHS KOHCTPYKLiN. ONTUMi3alis cKIagy 3 BAKOPUCTAHHSM LIEMEHTIB
HOPMOBAHOTO CKJIa[ly, OPTaHO-MiHEPaJIbHUX NOOABOK i JUCIIEPCHOTO apMyBaHHS LO3BOJISIE CKODOTUTU BUTPATH
LIEMEHTY Ta €HepPreTUYHi BUTPATH Ha OT0 BUPOOHULTBO, 3MEHILYIOUH BYIJIEL,EBUI CJlifl. 3pOCTaHHS CTiKOCTI
mopudikoBaHMX 6€TOHIB 110 cyabdaTHOI KOpo3ii Ta Aii Ty>KHUX cepeloBUIL 3HIKYE I10TPedy y 4aCTUX PEMOHTAX i
PEKOHCTPYKIisX, 10, Y CBOIO Yepry, MiHimi3ye obcar 6yziBeIbHUX BiIXOIiB i CIIOXKUBAHHS IPUPOIHUX PECYPCIB
IIPOTSITOM SKUTTEBOTO LMKIY criopyan. CTabiNbHICT pOOOTH TAaKUX GETOHIB y CKJIaAi Ti6PUAHAX KOMIIO3UTHO-
OETOHHUX CUCTEM CIIpHUsIE €KOJIOTIYHO CTasioMy QYHKIIOHYBaHHIO iH)KeHepHOi iIHpPaCcTPYKTypHy Ta 3MEHIIEHHIO

TEXHOT'€HHOI'O HaBaHTA>KE€HH4 Ha HpHpOILHi E€KOCUCTEMU.
BnpoBagskeHHs HTII: Briposamkeno

ITpakTuyHa peasnizanis HTTI
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