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Pedepar:

1. Po3po6Ka KOHCTPYKTMBHO-TEXHOJIOTIYHUX PillleHb 3 PEMOHTY Ta BilHOBJIEHHS KaHali3alitHUX KOJIEKTOPIB i3
BUKOPUCTAHHSIM KJIIHKEPHOI LIer/IM — KBasli(ikalliliHa HayKoBa Mpalls Ha [paBax pykomnucy. JlucepTrais Ha 3000yTTs
HAyKOBOTI'O CTyIeHs lokTopa ¢inocodii 3a crienianpHicTio 192 - «By#iBHULITBO Ta LMBiJIbHA iH)KeHepis» -
XapKiBCbKU HalliOHAJIbHUI YHiBEPCUTET OyIiBHULITBA Ta apXiTeKTypH, MiHicTepcTBa ocBiTH i Hayku YKpainy,
Xapkis, 2021. 3Bakarouu Ha Te, 10 3HaYHA YaCTHHA MEPEX BOLOBIABENEHHS [IPOXOIUTh YEPE3 TEPUTOPII i€ BiICyTHI
TPaHCIIOPTHi apTepii, yepes CibChbKOTOCIIOAAPCHKI YTinas i Mae He3HaYHy TIIMOMHY 3aJIsITaHHS], @ TAKOX Te 110, SIK
IIPaBUJIO, X JIOTKOBA YaCTUHA 3HAXOAUTHLCA y CTaHi IPUAATHOMY IS [TOJAJIbIIOL €KCILTyaTallii, TOLiIbHAM €
BMKOHAHHSI PEMOHTHO-BiTHOBJIIOBAJIbBHUX POOIT Ha HUX BiIKPUTHM CIIOCOOOM. BUXO[4M 3 TOTO 110 JIOTKOBA
JacTHHA KOJIEKTOPiB 36epeskeHa, y TucepTaliliHiil po6oTi 3aK1afieHo iielo BifHOBIEHHS CKJIENiHYaCcTol YaCTHHN
IIJISIXOM CTBOPEHHSI KOHCTPYKIii i3 32aCTOCYBaHHSIM KJIIHKEPHOI LIeTJIi, pEMOHTHO-BiIHOBJIIOBaJIbHI pOOOTH B
IQHOMY BUIAJKy BUKOHYIOTbCS 3 IOIIOMOTOI0 THEBMATUYHOI ONalyOKy. Y AucepTaliiiHiil po6oTi IpeACTaBIeHO
HOBE KOHCTPYKTUBHO-TEXHOJIOTIYHE PillIEHHS PEMOHTY Ta BiJHOBJIEHHSA KOJIEKTOPiB. CTBOPEHHS HOBOI CKJIEIOBOI
YaCTHHY BiOyBa€eThCS B [EKijibKa eTalliB: BUKOHAHHS POOIT 3 BiflBeleHHS CTIYHUX BOJ, [103a JiJISTHKY, SIKa
PEMOHTYETbHCSI; PO3pOOKA TpaHIlei; IeMOHTaK KOHCTPYKLi 3pYMHOBAHOIO CKJIEIiHHS; PO3UYUIIEHHS JIOTKOBOI
YaCTMHY KOJIEKTOPA Ta AIJISHOK, SIKi 10 Hel IPUJIAraloTh; ersgHa KJIaJKa B JJOTKOBIM YaCTHHI KOJIEKTOPa Ha
BUIIAIOK ii He3HAYHOI pyHHALl; yKIa4aHHS Ha JHO JIOTKOBOI YaCTMHY ITHEBMATUYHOI ONasyoKu, 3aMiCTh CKJIaIHOTO
yJIalITyBaHHS ONaJyOK! i3 AepeB’sIHUX KOHCTPYKIIiM; KlaaKa CKJIeriH4aToi YaCTUHY 3 BUKOPUCTAHHSIM KJIiHKepHOI
L|eIJIM; YCTAaHOBKA 30BHIIIHbOI iIHBEHTAPHOI ONaylyoKy [1J1s1 6ETOHYBAaHHS CKJIEIIHHS [I0BEPX KJIAIKU; apMYyBaHHS
IIOBEPX CKJIETHHS 3 000B'SI3KOBOIO YCTAHOBKOIO (iKCaTOPiB; 6€TOHYBaHHS I0BEPX KJIAIKW; TEXHOJIOTIYHA [TepepBa
I71s1 HAbOpy MILIHOCTI KJIaJK¥ Ta [TOBEPXHEBOTO LIapy 3a/1i300€TOHY; JE€MOHTaX [IHEBMAaTUYHOI Ta 30BHILIHBO]
iHBeHTapHOI onany6ok. TeopeTnyHa Bepudikallis MPOIOHOBAaHUX KOHCTPYKTUBHUX pillleHb 110 TpaHc(opmariii-
peabiniTalii KoJeKTOpiB BUKOHaHA MIIX0M 3D-CKiHY€HO eIeMEHTHOTO MOJIEJIIOBaHHS bieJleMeHTa «CKJI1a0Ba
000JI0HKa KOJIEKTOPY-T'PYHTOBUI1 MAaCUB 3 Hallepe/ 3aJaHMMU BJIACTUBOCTSIMI». [1py IbOMY, OLIiHKA OTO
IIpaLe3aTHOCTI IPOTAroM arpiopi 06yMOBJIEHOTO JKUTTEBOIO LIMKJTY Peasli3oBaHa IJIsIXOM BUKOPUCTAHHS HOBOTO
€HEepPreTUYHOro KpUTEPisi FPAaHUYHOTO CTaHy, 10 cHOPMOBAHUM 1J1s1 MaTePialiB, sKi [10 pi3HOMY YMHSTb OIip
nedopMaliisiM CTUCKY, PO3TATY Ta 3CYBY. BaXXJIMBUM €JIeMEHTOM ITPU BUKOHAHHI 3alIPOIIOHOBAHOTO KOHCTPYKTUBHO
TEXHOJIOTIYHOrO PillleHHS € BUKOPUCTaHHS THEBMAaTUYHOI onlanyoKuy. [Ijis DOCTiIpKeHHs MaTepiaJiB, 3 IKUX
IJIAHY€EThCS CTBOPUTH ITHEBMATUYHY OIajTyOKy OyJI0 OTPUMAHO 3Pa3KH i3 MigliprueMCTB XapKiBCbKOi 0671aCTi, fe
BUTOTOBJISIETHCA NTOAI6HA NPOAYKLid. Y ucepTaliliHiil po6O0Ti IPOBeAEH] eKCIIepUMEHTAbHI JOCiIKEHHS METOIO
pob60Tax Ha KaHaJi3aliHUX KOJIEKTOPAaX BiTKPUTUM CIIOCO60M. [[J1s1 MpOBEIeHHS NOCiIKeHb BUKOHAHO aHaJli3
PUHKY KJIiIHKEPHOI Ljersii YKpainu Ta BifibpaHo 18 3paskis, cepep axkux 11 BITYN3HIHOrO BUPOOHULITBA Ta 7
3aKOPJOHHI aHaJIOTU. 3pa3Ky Lerau NpOoMIIM BUNIPoOyBaHHS Ha CTiMKIiCTh Bif [ii arpeCMBHOrO CepeoBULIaA, 15
4yoro BOHU nepebyBasu rnpotsirom 90 1i6 B 6iokamepi (orsisgmoBa maxra KaHaji3alifHOro TyHeJo IIM60KOro
3aJISITaHHS), B SIKill KOHIEHTpalisl CIPKOBOJHIO Ta iHIINX XIMIYHUX CIIOJIyYeHb Y IeKijbKa pa3 lepeBullyBasa
TPaHUYHO JONYCTMMY KOHLIEHTPALlil0, yCTaHOBJIEHY I€p>KaBHUMM HOpMaMmU. [1if yac nepebyBaHHS 3pa3KiB B
arpeCUBHOMY CEPELOBUILI BUKOHYBAJIMCh IPOMIKHI 3aMipy KOHLEHTpaLil cipkoBoAH!I0. [Ticis 3akiH4eHHS
BUIIpOOYBaHb OyJIU BifibpaHi 3pa3ku LierJy, sIKi pEKOMEHI0BaHi /115 [0AaJIbLIIOr0 BUKOPUCTaHHS IPY PEMOHTHO
BiZJHOBJIIOBAJILHUX POOOTaxX Ha KaHasi3aliliHUX KoJeKTopax. ¥ jaboparopii kaenpu 6yiBesbHUX MaTepiasis Oyu
IIpOBeeHi NOCiIPKeHHS TI0 MiZ60py CKIamy PO3YUHY [JISI KOTO MOCTiNyl090ro BUKOPHUCTAHHS IPY PEMOHTHO
BiJHOBJIIOBAJILHUX poO0Tax. [Jo CKkyIamy 3alpOIIOHOBAHOTO PO3YMHY KPiM HEOOXiTHUX CKIIalOBUX PEKOMEH/I0BAaHO
BBEJI€HHS KEPaM3UTOBOTO [TIOPOXY, MiHEepaJIbHOI J06aBKU Ta 3all0BHIOBava B KijibKOCTi 20% Bif Macu LieMeHTa Ta
xiMiuHOi akTUBHOI f06aBKU XA]l 7 B KibKOCTi -12% Bim Mmacu 1iemeHTy. [171s miaTBEpIyKeHHS AOLIbHOCTI

BUKOPUCTAHHS BiIKDUTOTO CIIOCOOY PEMOHTY Ta BiJHOBJIEHHSI KaHAJIi3alillHUX KOJIEKTOPIB 3 BUKOPUCTaHHSIM



KJIIHKEPHOI LIeTJI B POOOTi PO3IJISIHYTO ABa KOHCTPYKTUBHO-TEXHOJIOTIUHI BapiaHTU BilHOBJIEHHS KOJIEKTOPA: 3
BHMKOPHCTaHHIM KJIIHKEPHOI LIerJIi Ta 3aMiHU 3pYHHOBAaHMX KOJIEKTOPIiB Ha HOBI [10J1ieTUIEHOBI 260 CKJIOIIACTUKOBI
TpyOou. EKOHOMIYHUMI pO3paxyHOK BapiaHTIB BiZJHOBJIEHHS [T0Ka3aB, 1J0 3aCTOCYBAaHHS pO3p006JI€HOr0
KOHCTPYKTUBHO-TEXHOJIOTIYHOTO PillleHHS Ma€e Malbke B 4 pa3y MEHINY BapTiCThb Y IOPiBHSHHI 3 BapTICTIO pOGIT Ipu

BHUKOPHCTaHHI II0JTieTUJIEHOBUX Ta CKJIOIJIACTUKOBUX TPYO.

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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