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Pedepar:

1. Po3po6Kka KOHCTPYKTHBHO-TEXHOJIOT{YHYX PillleHb 3 PEMOHTY Ta BilHOBJIEHHS KaHAIi3al[iHNX KOJIEKTOPIB i3
BMKOPHCTaHHSM KJIiHKEpHOI Lieryiu — KBasigikaliiiHa HayKoBa IIpalis Ha IIpaBax pykonucy. Jluceprallis Ha 3100yTTs
HAyKOBOTO CTYIEHs ToKTopa ¢inocodii 3a crienianbHicTio 192 - «ByAiBHULITBO Ta LMBiJIbHA iHKEHEPis» —
XapKiBCbKMI1 HalliOHAZIbHUI YHIBEPCUTET OyIiBHULTBA Ta apXiTeKTypu, MiHicTepCcTBa OCBiTH i HayKu YKpaiHuy,
XapkiB, 2021. 3Bakaro4u Ha Te, 10 3HAYHA YaCTHHA MEPEXK BOJOBIABEIEHHS [IPOXOIUTh Y€PE3 TEPUTOPII [1e BiICyTHI
TPaHCIIOPTHi apTepii, uepes CiNbCbKOroCnofapcChKi yrifgs i Mae He3HaYHy IVIMOMHY 3aJIsITaHHS, @ TAKOX T€ 110, K
[IPaBUJIO, iX JIOTKOBA YaCTUHA 3HAXOAUTHCS y CTaHi IpUAATHOMY JJ15 TOJAJIBbIIOI €KCITyaTallii, TOLiIbHAM €
BHMKOHAaHHSI PEMOHTHO-BiZTHOBJIIOBAJIbHUX POOIT HA HUX BiTKPUTHM CII0COO0M. BUxonsuu 3 TOrO 110 JIOTKOBA
YacTHHA KOJIEKTOPiB 36eperkeHa, y JucepTaliliHiil poboTi 3aKk/1afieHo iielo BiJHOBIEHHS CKJIENiHYaCcTol YaCTHHU
IIJIIXOM CTBOPEHHS KOHCTPYKIi i3 3aCTOCYBaHHSIM KJIIHKEPHOI LIeTJIM, PEMOHTHO-BiIHOBJIIOBAJIbHI pOOOTH B
IAHOMY BUIIATIKy BUKOHYIOTHCS 3 TOIIOMOTOIO THEBMAaTUYHOI onaybKu. Y aucepTauiiiHiil po60Ti IpeacTaBlIeHo
HOB€ KOHCTPYKTMBHO-TEXHOJIOTIYHE PillIEHHS] PEMOHTY Ta BiJHOBJIEHHS KOJIEKTOPiB. CTBOPEHHS HOBOI CKJIEIIOBOI
YaCTUHY BilOYBa€ThCS B [EKijIbKa €TalliB: BUKOHAHHS POOIT 3 BiJIBeIEHHS CTiUHUX BOJ, [103a JiJISTHKY, sIKa
PEMOHTYETBCSI; pO3pOOKa TpaHIlei; JEMOHTaK KOHCTPYKLiN 3pyHHOBAHOTO CKJIEMIHHS; PO34YUILEHHS JIOTKOBOI
YAaCTUHU KOJIEKTOPA Ta LiJISHOK, SIKi 1O Hel IPUJI[raloTh; LerJisiHa KIaaKa B JJOTKOBIiM YaCTHHI KOJIEKTOPA Ha
BUIIANOK ii He3HAUHOI pylHalii; yKiIaZaHHs Ha IHO JIOTKOBOI YaCTMHU ITHEBMATUYHOI ONanyoKH, 3aMiCTb CKJIaIHOTO
yJIalITyBaHHS ONAyOK! i3 A€PEBSIHUX KOHCTPYKIiM; KJlagKa CKJIENiHYaToi YaCTUHY 3 BUKOPUCTAHHSIM KJIiHKEPHOI
LIerJIM; YCTaHOBKA 30BHIIIHBOI iHBEHTAPHOI ONanyoKy 17151 6ETOHYBAHHSI CKJIEIIHHS [T0BEPX KJIAJKW; apMYBaHHS
[IOBEPX CKJIEIIiHHS 3 000BS13KOBOIO YCTAaHOBKOIO (piKCaTOPiB; 6€TOHYBAHHSI [10BEPX KJIAJKU; TEXHOJIOTTYHA ITepepBa
17151 HabOopy MILIHOCTI KJIaKy Ta TOBEPXHEBOTO APy 3a/1i300€TOHY; JE€MOHTaX [IHEBMAaTUYHOI Ta 30BHILIHbOI
iHBeHTapHOI onany6ok. TeopeTnyHa Bepudikallis MIPOIOHOBAHUX KOHCTPYKTUBHUX PillleHb 0 TpaHc(popmaii-
peabisiTaliii KosieKTOpiB BUKOHaHA MIIIXOM 3D-CKiHYEHO e/IeMeHTHOTO MOJIEJTIOBaHHS HGieJleMeHTa «CKJIaioBa
000JI0HKA KOJIEKTOPY-TPYHTOBUI1 MacuB 3 Hallepe], 3aJJaHMMU BJIaCTUBOCTIMU». [Ipu LiboMy, OLIiHKa HOT0
IIpaLe3faTHOCTI IPOTATOM alpiopi 06yMOBJIEHOTO JKUTTEBOTO LIMKJY Peasli30BaHa IIJISIXOM BUKOPUCTAHHS HOBOTO
€HepPreTUYHOro KPUTEepisi TPAaHUYHOTO CTaHy, 10 c(pOPMOBAHUI 1151 MaTepialiB, sIKi 10 PiI3HOMY YAHSTD OIIIp
nedopmaliisiMm CTUCKY, PO3TATy Ta 3CyBYy. BaXkyinBUM esleMeHTOM IIPY BUKOHAHHI 3a[IPOTIOHOBAHOI'O KOHCTPYKTUBHO
TEXHOJIOTIYHOrO PillleHHS € BUKOPUCTaHHSI THEBMATUYHOI onanyoKu. JIj1s1 DOCaiIpKeHHs MaTepiasiB, 3 IKUX
IIJIAaHYETbCS] CTBOPUTHY THEBMATUUHY OMNaJIyOKy 6YJIO OTPUMaHO 3pa3KH i3 NiANpueMCTB XapKiBCbKOi 0671aCTi, 1ie
BUTOTOBJISIETHCS [10Ai6HA IPONyKLis. Y nucepTauifiHiil po6oTi IpoBeeH] eKcriepruMeHTalbHi JOCTiIKEHHSI METOIO
SKUX OYyJI0 OCTIiI>KEeHHsI 3pa3Ka LierJIM Ha [IpeMeT JOLiIbHOCTI ii BAKOPUCTaHHS TPX PEMOHTHO-BiJJHOBJIIOBAJIbHUX
po60Tax Ha KaHasi3alilHUX KOJIEKTOPax BiTKPUTUM CIIOCOOG0M. [IJ1s MPOBEAEHHS NOCi)KeHb BUKOHAHO aHasli3
PUHKY KJIiHKepHOI Liersiv YKpainu Ta BigiopaHo 18 3paskis, cepep, akux 11 BITYN3HSIHOrO BUPOOHULTBA Ta 7
3aKOP/IOHHI aHaJIoryu. 3pa3Ky LieryIu POoMIIY BUIIpOOyBaHHS Ha CTiMKICTh Bif Aii arpecuBHOTO cepenoBuILa, 11sl
4yoro BoHU NepebyBau npotsirom 90 11i6 B 6iokamepi (orssgmoBa maxra KaHasi3alillHOro TyHeJo I1160Koro
3aJISITAaHHS), B SIKill KOHLIEHTpaLisl CIPKOBOJHIO Ta iHIINX XiMIYHUX CIIOJIy4€Hb Y IeKijlbKa pa3 epeBuIlyBaa
IPaHUYHO JONIYCTUMY KOHLIEHTPALlil0, yCTAaHOBJIEHY ep>KaBHUMU HOpMaMmu. [1in yac nepebyBaHHS 3pa3KiB B
arpeCUBHOMY CEPELIOBUILi BUKOHYBAJIMCh IPOMIXKHI 3aMipH KOHILIEHTpaLii CipkoBOAH!IO. [Ticis 3aKkiHYeHHS
BUIIpOOYBaHb OyJU BifjibpaHi 3pa3ku LerJIy, sIKi pPEKOMEHI0BaHi /171 MOAAJbLUIOr0 BUKOPHUCTAHHS IPY PEMOHTHO
BiZIHOBJIIOBaJIbHMX POOOTax Ha KaHali3allilHUX KoJleKTopax. Y aboparopii kagenpu 6yniBebHUX MaTepiaiB 6yau
IIPOBeJeHi NOCIiIPKeHHS 110 Mi6opy CKIamy PO3YMHY /J1s1 NOTO IOCIiy090ro BUKOPHUCTAaHHS IPY PEMOHTHO

BiﬂHOBJIIOBaJII)HI/IX pO6OTaX. ,HO CKJIaZly 3aIlIpOIIOHOBAaHOTI'O PO3YMNHY KpiM HeO6XiﬂHI/IX CKJIaIOBUX PEKOMEHOOBAHO



BBEJI€HHSI KEPAaM3UTOBOTO TIOPOXY, MiHepasIbHOI O6ABKU Ta 3alIOBHIOBAYA B KisibKOCTi 20% Biz Macu LieMeHTa Ta
XiMiqHOi akTUBHOI o6aBku XA]l 7 B KinibKoCTi -12% Bim macu nemeHTy. [IJis niATBepAKeHHS NOLiIbHOCTI
BHMKOPHUCTaHHS BiIKDUTOIO CIIOCOOY PEMOHTY Ta BiJHOBJIEHHS KaHasli3allilHUX KOJIEKTOPIiB 3 BUKOPUCTAaHHSIM
KJIIHKEPHOI LIeTJId B pOOOTi PO3IJISIHYTO [1Ba KOHCTPYKTUBHO-TEXHOJIOTIYHI BAPiaHTU BiJHOBJIEHHS KOJIEKTOPA: 3
BUKOPUCTAHHSM KJIIHKEPHOI LIeTJIM Ta 3aMiHM 3pyIIHOBAaHMX KOJIEKTOPIB Ha HOBI [10J1i€TUJIEHOBI 200 CKJIOIIIACTUKOBI
TpyOou. EKOHOMIYHUI PO3paxyHOK BapiaHTIB BifJHOBJIEHHS [T0OKa3aB, 1J0 3aCTOCYBaHHS pO3p006JI€HOr0
KOHCTPYKTUBHO-TEXHOJIOTIYHOTO PillleHHS Mae Maibke B 4 pa3y MEHILY BapTiCThb Y IIOPIiBHSHHI 3 BapTICTIO pOGIT Ipu

BI/IKOpI/ICTaHHi TIOJIieTUJIEHOBUX Ta CKJIOIJIACTUKOBUX TPY6

2. Developing the structural and technological solutions for repair and restoration of sewer collector using clinker
brick. Thesis in support of candidature for the degree of Doctor of Philosophy in specialty "192 - Construction and
Civil Engineering" - Kharkiv National University of Civil Engineering and Architecture, Ministry of Education and
Science of Ukraine, Kharkiv, 2021. Taking into account that a significant part of them passes through areas where
there are not any feeder roads, through agricultural lands and has a small depth, as well as the fact that, as a rule,
their flume parts in a condition suitable for further operation, it is efficient to restore them by open cut trenching
method. The thesis promotes the idea of restoring the vault part using the remaining flume parts of the collectors
for erecting a structure made with the use of clinker bricks, which is connected with the structures of the existing
flume. In this process the vault part is constructed by means of a pneumatic shuttering. During work performance
the remaining flume parts of the collectors was used where a reinforced ribbed polyethylene pipe was placed.
After that, clamps and ready made forms were installed and concrete was poured to build a new vault. At the same
time, a significant number of technological operations were performed at a factory. The open cut trenching
method for repair and restoration of the sewer involved using pipes lined with slag casting, polyethylene and
fiberglass pipes, which are placed in the remaining flume elements which reduces the capacity of the rebuilt
collector. Theoretical verification of the proposed design solutions for transformation and rehabilitation of
collectors is performed by 3D-finite-element modeling of the bi element called "component shell of the collector -
plot of soil with predetermined properties.” In this case, the assessment of its performance during the a priori
defined life cycle is performed by using a new energy criterion of the limit state, which is formulated for materials
that differently resist compression, tension and shear strains. An important part in implementation of the
proposed technology is use of pneumatic shuttering. To investigate pneumatic shuttering materials production
samples used in Kharkiv region where similar products are manufactured, were selected. The thesis describes
experimental research whose purpose was to choose a brick sample in terms of its use for repair and restoration of
sewer collectors by the open cut trenching method. For the research, the analysis of the clinker brick market of
Ukraine was carried out and 18 samples were selected, including 11 domestic samples and 7 foreign analogues. The
resistance of the brick samples to aggressive environment was tested by keeping them for 90 days in a biochamber
in the form of an inspection shaft of a deep sewer tunnel where the concentration of hydrogen sulfide and other
chemical compounds several times exceeded the maximum concentration allowed by the state regulations. When
keeping the samples in the aggressive environment, intermediate values of concentration of the substances were
determined. At the end of the tests, brick samples were selected and they were recommended for prospective use
for repair and restoration of sewage collectors. At the laboratory of the Department of Building Materials the
experiments on proportioning of mortar were conducted for its prospective use for repair and restoration. Besides
the core ingredients of the mix of the mortar it was recommended to add expanded clay powder as a mineral
additive and aggregate in the amount of 20% by weight of cement and chemically active additive XAJ] 7 in the
amount of 7 -12% by weight of cement. The cubes made of such mortar were tested in an aggressive environment
being kept in one of the inspection shafts where the concentration of hydrogen sulfide was several times higher
than the maximum allowable. The tests showed positive results. To confirm efficiency of the open cut trenching
method for repair and restoration of sewage collectors using clinker brick, the thesis considers two options for
restoration of the collector: using clinker brick and replacement of ruined collectors with new polyethylene or
fiberglass pipes. The economic calculation of restoration options showed that the use of clinker brick costs almost
4 times less compared to the cost of work using polyethylene pipes.
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