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BOCCTAHOBTIEHHAL.
BBEJIEHHE

C  mepexomoM  YKpPaWHEI K  PHHOYHOM

SKOHOMWKH WAET T[OCTOSHHOE —pedopMUpoBaHHS

WENHITHO-KOMMYHATBHOTO XoastituTrra (JKKX), koTopoe
NpeIycMaTpHBaeT TEXHHIECKoe IePEOCHAIEHHE 3TOH
OTpaciy X03AHCTRA M ¢ NPHOMIDKeHNe K TpeDOBaHIAM
Epporelickoro como3a OTHOCHTENBHO HCIONB30BAHNA
EHEePreTHIECKMX M MaTepHalbHHX pecypcoB. B sTom
acrieKTe ClIeyeT BBIEMNTH TOPOACKYIO CHCTEMY
BOJIOCHAGKEHNS M BOZIOpACTIpE/IENeHrs T. XaphKopa, B
KOTOpOH ~ KIHOUEBEIMH  5IeMEHTaMH  ABIAETCH
BOZONPOBOAHEIE  CeTH  PasIHIHOIO  JHaMeTpa.
3@aunTenEHAS  TAcTh BeTOK BOJIOTIPOROTHEIX
marucTpaned OplIa yiuokeHa B IEPHOJ MACCOBOH
HacTpoiikn B 60-Ix M T0-BIX XX cronerHs.
BopgonpoposHele ceT B XapbKOBe, M3 KOTOPEIX 65%
SKCIIIYyaTHpYIOTCA Oomee 30 IeT, HMEOT BHCOKHH
VPOBEHE aMOpPTH3aIMH. HXKETOZHO IPOTIESHHOCTE
TEXHIIECKH W3HOMICHHLIX BOIOIPOBONHEIX ceTeH
BozpacTaeT Ha 1,5-2% ©  UeM CEHOETENECTBYET
IVHAMHUKa CTapeHHsI HMHXKEHEepHHIX ceTeil. B cBM3m ¢
STHM ~ BOTIPOC — TIOBBITIEHHS  DKCIUTYAaTallmoOHHOH
JONTOBETHOCTH TPYOOTIPOBOZIOB BOMOCHAGKEHHS CTOUT
KaK HHKOT/a aKTyanLHO,

AHAJIM3 ITVBJIUK AITHH, MATEPHAJIOB,
METOAOB

Baxnol cropoHOH HeclenyeMoro BOIpoca
SBIARTCSA TO, UTO ¢ pedopMIPORaHIEM BOTOIIPOBOIHO-

KaHAIH3aIIHOHHOTO Xo3aicTBa TpadUITIOHHEIC
TIOAXOAEI, METOABI W TEXHOIOTHHM BOCCTAHOBICHMA
BOAOIPOBOJHBIX cereit SHAYHUTCIIEHO CHMKAIOT

3hheKTUBHOCTL MPOM3BOIMMEIX paboT, KaK ClEJCTRHE
BO3HHMKAET 0CTpas HeoOXOOMMOCTh B HHHOBAIIMOHHOM
TIOAXOME TIOMCKA PEIMeHni. B CBIA3H ¢ STHM, ¢ TIO3HITNH
HAYIHEIX TIOAXOIOB OTHOCHTENBHO 3(PekTHBHOCTH
DYHKITHOHUPOBAHMS CHCTEM BOJIOCHAGKEHMSL, CIIEAyeT
OTMETHTB, YTO WCCIEOBAHNUE JAHHOM MpOBIeMATHKH
OCYIIECTRISIETCS TTOCTOSTHHO. [po 3TO
CBHOETENECTBYIOT paboTw [3-6, 14, 19-21, 12,13, 15,
22, 11].

B  mocnegmme Tomel  Gonmplioe  BHAMAHWE
BOTIPOCAM BOCCTAHOBIEHHS TpyGOTIPOBOAOR
BONOCHAGKEHNS  yIENeHO YEPAHMHCKAMH  YIeHBIMY,
BeAyIIINe HCCIeNOBa A B TaHHOH 00macTH.

SHAYHTEIbHBIH aHAIIN3 TIPOTPECCHRHOTO
OTEUeCTBEHHOTO " 3apyHeIKHOTO OIIBITA
BOCCTAHOBIIEHHS, caHaIa " TIPOKTAIKH
BOAOIPOBOTHBIX ceTelt ¢ HCHOIB30BAHNHEM
fecTpaHIIeiHEIX TeXHOIIOTHI BHITIONIHEH
J.®. Tomuapenko[3-6], B  paforax  KOTOPOTO,

MOCBANMIEHHEIX 3aIIHTE TPYGOTIPOBOIOB OT KOPPOZHH H
COBPEMEHHEIM ~ METOIAM  HAHGCEHHS  BHYTPEHHHX
SANUTHLIX  TTOKPBITHH, TPHBEICHLl XAPAKTEPHCTHKH
MATEPHAIOR W 00OPYIOBAHI [T MX PEATH3AITIL

B.A Tlerpocor [14] »HaunTensHOE BHUMAHINE
yOeNmAeT KOPPOIMM M BHYIpeHHeH HHKPYCTAI[H
CTANBHEIX TPyOOIPOBOROE. PesylbTaThl MHOTOILETHEIO
HaOMIOMeHMsT W MCCISHOBAHMA aBTOpa TIORBONHIH
OIPGIETHTs TEHOEHINIO PASBUTHA STOT0 HPOIecca 1
BIIMSTHHE WHKPYCTAIMH HA TPOIYCKHYIO CIIOCOOHOCTE

TpYBOIIpOBOAA.
Becombili  Bruag B pazpaborke  nytel
TIOBHIMEHHA  3KCIUIYATAllHOHHON  DONTOBEYHOCTH

TpyOOIPOBONOE BOAOCHAOKEHMA cHETal pPOCCHcKmit
yuensrit C.B. Xpamenkor [19-21], 8 paorax xoToporo,
PaccMOTPEHB! M TIPECTABIEHB MHOKECTBO TEXHOIOTHA
PEHOBAITHH TPyOOTIPOBOIOR.

CoppemMeHHBIM ~ OecTpaHIIeHHEIM — MeTOAaM
IIPOM3BONCTRBA PEMOHTHO-BOCCTAHOBHTEIBHEIX padoT
ocoboe BHHMAHHE VAENAT B CBOMX IIyONHKAITHAX
B.A. Opnos [12, 13] BcsgeckH CBS3IHIBAS BOIPOCH
OKCIUIYATAIMH, PEKOHCTPYKIMH W CTPOMTENLCTBA
BOJIOTIPOBOAHHIX  ceTell ¢ y9eToM HSKONOTHIECKOTO
dhaxropa.

HEJIb H IIOCTAHOBKA 3AJIAYH
HCCJIENOBAHHMH

TTOBBICHTE AKCTITYATAIIMOHHYIO JONTORBETHOCTh
TpYGOMPOBOIOB  BOMOCHAGMKEHHS MOM¥HO 3@  CcUer
pazpaboTKH OPTAHM3AIHOHHO-TEXHOTOTHISCKHX
pelmeHHif,  HampaRIEHHLHIX HA  CBOGBPEMeHHYIO
PEHOBAINID  TeXHITIECKH  J3HOMNIEHHHIX  YIACTKOB
BOJOIPOBOAHEIX ceTeil.
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Puc. 1. Texumieckoe cOCTOSHNE OCHOBHEIX (POHIOR MPSATIPIATHI BOMOCHADKEHIA Y KPAMHE
Fig. 1. The technical condition of the fixed assets of water supply Ukraine

]_[BJ'ILIO JAHHOTO  HCCHEJOBAHMA  SIBIISIETCHA
O630p COCTOAHIA BOOOTIPOBOAHBIX CeTeii I XapBKOBB. u
HCCIEeIOBAHNE OCHOBHEIX HYTCﬁ TIOBBIINIEHWA X
3KC]'LJ'Iy8.T8.L[HOHHOﬁ JOITOBECIHOCTH.

OCHOBHOH PA3JIET

B cymectByionnx ycnoBHAX AeHCTBYIOTIHME
TPEATIPHATHS ~ CHCTeM  BOJOCHAOWKEHHS  TOPOOR
Y KpanHH OCYIIECTRIIOT CBOH COIHAIIBHO-
SKOHOMITIECKHE 00g3aTenbeTBa B 00MIecTBE Ha IpaHH
TEXHMIECKHX W OPTaHM3aIlMOHHBIX BO3MOKHOCTEH, Ipo
UTO CBHACTENBCTRYIOT!

— ycTaperInas cHCTeMa
(opraHE3aIia Ta YIPAaBTIeHHE).
M>HomeHHOCTE OCHOBHEIX (DOHIOB O3HAUAeT He
TOTBKO ABAPWHHBEIE OTKTIOUEHHS, HO W TIOCTOSHHEIE
notepd BoABI npH nepedaue [14]. Tlo odunmanbHbimM
JaHHBIM MHHPETHOHPA3BUTHS Y KPaWHBL, eclii Opath
BCE THIE BOZOCHADKEHHS (BKIIOUAS HEMHIIMIIHELX
noTpefuTeneil), To BHEIUIAHOBEIE TNMOTEPH COCTABIIOT
28% BOIEL, TIOOAHHOI B ¢eTh, MNIH okono 1,2 mupx M2
WHEIMHA cToBaM#, TIOUTH TPETH MOIHOCTH CHCTEMBI
BOZTOCHAOKEHHS PACXOIYETCS BXONOCTYIO,
XapbKOBCKWA  BOAOTPOBOA  BKCIIIYATHPYET
Kovmyransroe [Ipennpuatie «XapbKORBOZOKAHATY.

MCHEHAXKMECHT A

—W3HOC  OCHOBHHIX  Qomjor  (Texmmueckas OO0IMasd MPOTCKEHHOCT: BOAOBOLNCOB M BOZOIPO-
CTOPOHA), ponHbx cetell KII «XaphKoOBBOMOKAHAM? COCTABISIET
— JOTAIIOHHOCTE ~ OTpacmH  (skoHoMimeckas 20996 kM (tabm. 1) OCHOBHBIMM MaTepHamamin
CTOpOHA): BOZIOTIPOBOAHHIX  TPYOOTIPOBOZIOBR B I XaphKoBe
SBISTOTCS UYTYH, CTamb, TIDTACTHE, acOecTOIeMEHT,
wenezoberon (puc. 2).
Tabnuia 1. XapakTepHcTHEA BOIONPOBOAHBIX ceTel I. XapbKoBa 110 AMAMETPY
Table 1. Characteristics of water supply systems in Kharkov in diameter
TTpoTsiskeHHOCTE 10 AUAMETPY TPY0 (MM), KM
Martepuan tpyd Zo 100 100-300 | 300-500 | 500-700 |700-1000 | 1000-1500 | >1500 | Beero
Cranp 2288 170.68 93.87 114.87 47.74 104.79 0 554.9
Uyryn 333 1018.02 383.92 40.08 26.65 0 0 1501.9
KenesobeTon 0 0 0 0 0.4 0.5 0 0.9
AcbecTolleMeHT 0 1.6 0 0 0 0 0 1.6
[TnacTrk 2.44 25.68 6.16 6.01 0 0 0 40.29
Beero 58.66 1215.98 483.95 16.96 74.79 105.29 0 2099.6
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Puc. 2. Marepuan tpyGonpoBoaoB BopocHA0KeHUS I. XapbKoBa
Fig. 2. Material of Kharkov water supply pipelines
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Puc. 3. XapaxTepHcTHka BOTOIPOBOIHELX ceTell I XapbhKoBRa 110 AHAMETPY
Fig. 3. Characteristics of water supply systems in Kharkov in diameter
Tabnuia 2. XapakTepucTHKA BOJOITPOBOAHBIX CETEH I. XapbhKORa 110 CTENeHH H3HOCA
Table 2. Characteristics of water supply systems in Kharkiv on the wear
IIpoTsKeHHOCTE TPYOOIPOBOLOB 110 CTEMEHH H2HOCA, KM
Logmexnr
Matepuan Tpy® <25% 25-50% | 50-75% | 75-90% | > 90 % Beero 3aMeHe
Cramb 4.5 29.3 136.1 161.36 223.7 554.9 2237
Uyryn 26.6 139.1 364.8 449 56 521.9 1501.9 521.9
Kenesoberon - - - - - 0.9 .
AcbecTolleMeHT - - - - - 1.6 =
ITnacTuk 40.28 - - - - 40.28 =
Beero 71.38 168.4 500.9 610.92 745.6 2099.58 | 745.6

CnegyeT OTMeTHTE, 9TO CTANLHEIE W YYTYHHLIE
TpyOOIPORONEL COCTARILUOT Okono 95 %o
ceTell BOAOCHAONKEHII,

oT obIIell
CTAIILHBIE

—HGCO6J’[IOI[GHI/IB TEXHOIOIHH  TIPOHU3ROJACTBA

padoT 1o yKIanke ¥ MOHTAKY TPYOOIIPOBOLOE,

TIPOTSKEHHOCTH
TpyBoIpoBoasl — 26,4% oT o0Ied TpOTAKEHHOCTH.
[TpyurHbl HU3KOH HafeKHOCTH TPYOOTPOBOAOR

TOPOIOE YKpaHHEL [5] HEOIHOKPAaTHO YIIOMMHAIHCEH B
HCCIeIOBaHIAX JaHHOH IpodneMaTHKy, 8 HMEHHO!

—H3HOC TPpyOOIIPOBOIOE;

—HeNpaBUILHEIH BEIOOp MaTepuana Tpyd u
Kmacca WX TPOYHOCTH, OTBEUARONEro (haKTHIeCKHM
BHEIITHAM M BHYTPEHHHM HAIPY3KaM, BO3ACHCTBYIOMIAM
Ha TpyOOIPOBOT,

—OTCYTCTBHE HeOOXOAMMEIX MEp TIO 3amfHTe
TpyOONPOBOIOB ~ OT  arpeccHBHOTO  BOIEHCTBHS
BHEIIHEH W BHYTPEHHEH CpeJibl;

—paspylmalolife  JaBleHHs,  Bo3zelicTeue
THAPaRIHIECKHX YOapoB, IIafieHHe IONTOBPEMEHHOMH
TIPOTHOCTH, HECOOTBETCTEHE KaTecTea TpyH
Tpeboanmam 'OCTor 1 T.11.

Crenens  w3HOCA  TPYSONPOBOAOB  BOJOCHAO-
JKEHII I. XapbKoBa IIpefcTaBleHa Ha PHCYHKE 4.



6 JIMHTPHUH TOHYAPEHKO, AJIEBTHHA AJTEHHHKOBA

Cremests neH TPy vIpoBOL

BT pes
L S hies

[ 2 3
B Ecers

0 1o e EALD

& Ry (S s SO

T o TAReHESCTE, B

Puc. 4. Crenenb M3HOCA BOAOMPOBOJAHBIX ceTel I. XapsKoBa
Fig. 4. The degree of deterioration of water supply systems in Kharkov

UyryHHEIE TPYOH OTIHYAIOTCSA TIOBHIINEHHEIMH
XapaKTepHCTHKAMHA TIPOTHOCTH, HaIe:KHOCTH,
VCTOMUMBOCTH K  CHABHEIM pPE3KHM  IIepelagam
TeMTiepatyp. Takue TpyoH 0GHagaroT HAWOONBITHM
CPOKOM SKCTIIYaTAIlHH, KOTOPHH BO MHOTHX CIy9asx
Moxker  gocturate 80 mer.  HemanoBakHBIM
MPeNMYIIECTBOM IyTYHHEIX TPYO ABIAETCA TO, YTO OHH
CTIOCOOHEL ~ YCMEIIHO  NPOTHBOCTOATH — KOPPO3HI
[lpeumMymiecTa ®  HEOOCTATKH UYTYHHHIX  Tpyo
onpeaemnsmoTes cdepoil X ncnonk3oBannd. OmHIM 13
CYITECTBEHHBIX ~ HEOCTATKOR  SIBJISETCS  CHOMKHOCTH
MoHTaka Takux Tpyd. CoeAuMHEeHHS UYYTYHHBIX TpyO
TIPOM3BONAT TIH 33UeKaHKOH CTEIKOB KabONKOIi,
KOTOpas MPOIHTHERASTCA PACTBOPOM PAacIIMPsIONIErocs
TIeMeHTa, WITH ke 3aTHBKoH WX pacTnapleHHoH cepoil.
Oba criocoba ABIIOTCH AOCTATOUHO TPYACEMKUMH, 4 ¢
ygeTOM HeManoro Beca Tpyd W HCTIOMBIOBAHHS
pacIaBlieHHEIX MaTepHanop IpH pabore — eme H
HebezonacHeiMi. B To ke Bpems paboTa ¢ TpybaMH M3
TONVBHHUIXIOPHIA 3aHAMAeT MHHFMYM BpPEMEHH H
CHI, B CBS3H C UeM UYIVHHEIE TPYOH IOCTEIIEHHO
VTPaIHBalOT CBOIO aKTyalbHOCTE.

[lo omeHKaM CIENHAaNHCTOB, B  YKpamHe
npumepHo 70% Moa3eMHBIX TPYSONPOBOAOB cobpaHo

i

Puc. 5. Tlanenarmia MakpoIIepoxXoRaToc

M2 CTampHEIX TpyG [14]. B cmcTeMax XOIOTHOTO
BOIOCHAO:KEHHA M OTOIUIGHHWA MOKazaTelb JOCTHIaeT
95%. ' maBHEIe XapakTepHCTUKH CTATEHEIX TPYO:

— CpoK cayxOH — 10 meT;

— HHU3KAas [IeHA;

- HEBHICOKAS CTOHKOCTL K KOPPORHI,

- crnocob COSMIHEHI: CBapKa,
Pe3EOOBEIE COENMHEHIA,

= TIPH TIOBEIIEHNH TeMIIEpaTypH cnabo
AeopMUpPYIOTCST,

— BOZMOMKEH
HIOBBIIICHHH JaBICHH.

Canrrit GoNbIIol HeZOCTATOK CTANBHEIX TPYO —
9TO CHIBHAS IIONBEPHKEHHOCTE KOPPOZHH (XapakTep
KOppo3um - puc.5, puc.6) Uro 0o0YCIOBIHMBACTCH
NPSMBEIM KOHTAKTOM HHWYEM HE ITOKPEITOH CTald M
BoAbl. Kopposust smisieTcd TPHYMHON PiKaBOH BOJBL
3APACTAHNA BHYTPEHHETO JHaMeTpa TpYOHI,
CroOcOBCTBYET CHIGKEHHIO TMPONYCKHOH ¢HocoOHOCTH
[3] B GonbmiMHcTBE CcnyyacR JaHHas Tpodnema
MOABTAGTCA VK€ Ha INPOTDKEHMH IIePBEIX 6-7 JeT
SKCIITyaTallMH, HecMOTpd Ha  To, 49TO0  Bce
TIPOM3BOINTENN TAPaHTHPYIOT HoNee AMHTENBHBIH CPOK.

Pa3pLB

TPH Pe3koM

TH ¢ aHA3POOHEIMH DaKTePHAMHI

Fig. 5. Palpation macroroughness with anaerobic bacteria
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Puc.6. Makpycranma Ha BHYTpEHHEH MOBEPXHOCTH BOAOBOAA AraMeTpoM 1400 MM
{(BpeMs AKCIUTYaTallii BOLoRoIa 34 eT).
Fig. 6. Inlay on the inner surface of the conduit diameter of 1400 mm
(water pipe during operation 34 years).
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Puc.7. Hons ceteit BogocHaGkeHHA B Y KparHe, HAXOAANIMXCS B aBapHitHOM COCTOSHHN
Fig. 7. The share of water supply in Ukraine that are in poor condition
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BOIOMPOBOAHEIX ceTeil I. XapbkoBa — TEXHHIECKH
WM3HOMIEHE W MOANEKAT CaHallid W TIepeKIaaKe (OKoma
355 % or ofmeil oporsbkeHHOCTH).  JlaHHbIH
TOKazaTeNnh ABITSIETCA OFAMHAM M3 CAMBIX BHICOKMX B
Yxpanue (puc.7). B xomie 90-X romoB MHHYBIIETO
CTONETHS CpeHee YHCIO ABAPHIHLIX TOBPEXACHUH
TpyOOIIPOBOMOB HA EOMHWIY X AJMHHLI B YKpauHe
TIPHMEPHO BABOE IIPEBEINIANO 3TOT TIOKazaTelb B
CTpaHax 3alanHod M IeHTpanbHOM EBpOIEI, yaeTrHOe
KONMYecTRO aBapWii  3a  TIOCTEOHee JIeCATHICTHE
BO3POCITO NPHMEPHO B TTATH pa3. Ha ceropHananii 1eHn
3TOT [IOKA3ATENDb cocTaBisieT — 2,15 mr/km.

B HacrosAmee BpeMsA Bce OOMNBINGe BHHMAHNES
yrensercs pazpaborke 3G ekTHBHRIX OpraHH3aITHOHHO-
TEXHONOTHIECKWX MEPOIPHATHH, HAPARIEHHBIX Ha
PEMOHT BOLOIPOBOLHEIX ceTel, 0b30p COCTOMHMA ceTel
BOOOCHADKeHIA I. XappKoBa TOMY HAIATHEIN IpHMep.
IIpu pemoHTe TpyS BO3MOKHEL B4 OCHOBHEIX CII0cO0a
TIPOU3BOICTRA PABOT - OTKPHITEIM M 3aKPHITEIH.

TpapmmonHbe METOJTEL peMonTa
TpYOOIPOBOIOB /10 HETABHETO BPEMEHH, HE3aBHCHMO OT
HX HA3HAYeHHd, [POBONMIHCE TaK Ha3bBaeMEBIM
«OTKPEITEIM» CTIOCODOM. 3rot CIIocob
TpelycMaTPHBAET BCKPHITHE TPYHTOR (PHITHE TPaHIIeH)
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Ha 3afaHHYI0 IIyOHHY, TpOBeIeHHe TeXHHI&CKIX
MEPOTIPIATHH [0 MOATOTORKE TPaHINeH INA MPOKIafky
TPYGOTpoBOa (Kak TIPAaBHUIO, 5TC BHIpABHHMBAHHE JHA
TPAHIIEH), CO3IAaHHAEe TecUaHol TOCcTenH, TPOKIaaKa
TpyGonpoBofia WK Kalensd, 3achllKa TPOIOKeHHBIX
KOMMYHHKAITHH HHEPTHEIM MATEPHATIOM,
OKOHUATENLHAA ZacHIKa TpaHIleH M, HaKOHeI,
BOCCTAHOENEHHE PACTHTEIEHOIO CIIOA HIH LOPOKHOTO
nonoTHa. CyImecTRYIOT CIeNyIoNIHe 0cO0SHHOCTIH
 [Ipu npoRemeHMH PaGoT B TOPOLE HEOOXOIHMO
ofecTeunTs GesoMacHble YCTOBMA WX TIPOBeMeHMA Ha
AOCTATOTHO JTHTEITHHBIN TIepHO, YTO BileueT 33 cofoi
COTJIACOBAHNE ¢ PA3THIHBIMH JIOPOKHBIMH CIYKGAMH.
sllpm paboTe B 30He IKEINE3HEIX JOPOT
IPHXOANICA MPOBOAWIL PA3NHIHEIE CIEIMATLHEIE
MEPOIPHATHA II0 YKPEIUIeHIIO Kele3HOZOPOKHOTO
MOJIOTHA, OTPAHHYNBATE CKOPOCTh JIBMAKEHHS COCTABOB.

o [[py  TpOROMJIEHMN KOMMYHHKAIMH —depes
BOZIOEMBEl  Tpe(yeTcs MpUMEHEeHHe CIelHaTbHOTO
BOZONAZHOTO OOOPYIOBAHNA, CIIEIHANBHOH TeXHHKH
N8 PHIbBA TpaHmed Io IOHy, CHeNHAalbHEIX
MePOTIPHATHI TIO TIPOKTAAKe JIOKepa W CHeIHaTbHOTO
e KOHTPOISA eT0 COCTOSHHUA B Tpoliecce TalbHeinrei
SKCTITYATAITHH.

Henrza 3aEBaTh IIpo 3aTpaThl Ha BpeMeHHER
COOPYHEHHS, HeoOXOMHMMBIE BO BpeMS MPOBEACHHS
paGor. He mommaeTcsi SKOHOMHUYECKOMY —aHATH3Y
yiIeps, KOTOPHI HAHOCWTCA OKpYKafoImel cpeme IIpH
IpOBeNeHNH pafoT IO TPOKNAmKH W PeMOHTY
KOMMYHHKAITHH OTKPBITEIM criocoBom. Heobxommmo
OTMETHTh, YTO B HBpolle TOCTOSHHO PpacTeT YHCIO

OOBEKTOB, T[[€ HaxomAT TPHMEHEHHE  METOXE
GecTpaHmeiHON TeXHOMIOTHH PEMOHTA, PEKOHCTPYKITHH
¥ TPOKNAAKN KOMMYHWKAITHI. DTOT POCT HOCHT fomnee
CTpeMHUTENbHEIH Xapaktep, dyem B CIIA, MOCKONbKY
KpyMHeHNTHe eBponeiickie ropoaa OBIIH 3al0kKeHb, B
OCHOBHOM, HECKONEKO CTONETHIT Ha3am,
BecTpaHimelinEle TeXHONOTHH XapaKTepHyIOTC
BHICOKHM YPOBHEM MeXaH3aIHI, TIOYTH
CTAIlMOHAPHEIM pPEXHMOM paboTEl M, B OTINYHE OT
TpaHmelHoro crnocofa, MEHBOIMM O0BEMOM PYIHEIX
paGor [19]. KoHTakT ¢ TOBepXHOCTBIO TPYHTA §
acharkTOGETOHHEIM — TTOKPHITHEM THOO — TIOTHOCTHIO
HCKIoueH (mpu pafoTe TIO MeToAy «H3 KONOAIA B
KOIOoZeIl»), THOe TIPOHCKOLHT TONBKO Ha HAUAIBEHOM H
KOHEUHOM sTanax pador. Kpome Toro, GecTpaHmeiiHas
TEXHONIOTHA IO3BONAET OTKA3ATHCA OT TPAHCIOPTHHIX

ormepari.  JIpyruME  TIpeMMyTIecTBAMA  SBISIOTCS
TEeTKOCTE TepecedeHms  yiKe CYITIECTBYIONTHX
KOMMYHHMKAIMH W BOZMOXKHOCTH  OTKaza  OT

BOAOCOTIMRHEIX MeponmpHATIiL. ORHMM W3 peleHH
SBIAETCS MPOKIaIka TpyD METOLOM IIPOKONA.

B  HactoAmee BpemMs  OOIMENpPHIHAHHBIMH
SABIMOTCA  TMeCcTh  TeXHONOTHH  (MmH  crocofoB)
GecTpaHileiHOTO — PEMOHTA  WHMKEHEPHBIX  CeTeH,
Ka3IOBIH 13 KOTOPBIX MMEET Psifi METONOB AT PeIleHIA
KakoH-nubo 3a7a9M 10 PEMOHTY KOHKPETHOTO 00beKTa
umkenepnn  (tabnuna 2). Bee oHM  OCHOB4HBL Ha
HCTIONE30BAHNH TPYO, H3TOTOBIEHHEIX M3 MOIHMEPHEIX
MAaTepHanoB:  MOTHSTHIEHa, TONHIPOIMIeHa, IX
KOMMO3HTOB | ap [20].

TaGnuua 3. becrpaHinelinsie ¢locobEl peMOHTA TPYBOIPOBOLOE

Table 3. Trenchless pipe repair methods

No
Crocob Omnicanne
I/
«TovEa B TEXHONOTHA IPOTACKHBAHNA BO BHYTPSHHIOK TIOTOCTE PEMOHTHPYEMOTO YIacTKa (TIoce
1 1%?6@» THAPOAMHAMIIECKOH OUUCTKH) HOBOH (TIpeABapHTeIbHO CRAPSHHOMN) IeTH

TIOJIMATHIEHOBEIX TPYD ¢ MAKCHMANEHO GIH3KIM [0 THAMETPY PazMepoM

2 4B3JIaMBIBAHHE »

TEXHOIOTHA HpI/IHy,I[I/ITeJ'IBHOIL/'I TIPOTAEKN TONHATHISHOROH TIIETH pr6 C TTOMOIITEEO
TTHEBMATHHYCCKHX WITH THAPABITHYECKHX MCXAHW3IMOB, IIPEABAPHTEIILHO PaspyIHarOII X

crapyio Tpyby

TEXHOIOTWA MPOTACKHUBAHKA BO BHYTPCHHION IMOJIOCTH PEMOHTHPYEMOTC YUACTKA CETH
(HOCHB I"I/I,[[pO,[[I/IHaMI/F-ICCKOI‘/JI OqHCTKH) CIeIHANTBHOTO CHHTETHYCCKOTO UYIIKA C eT0

3 YOI TOCTE/IYIOMIMM TEXHOTOTHUECKHM BOCCTAHOBICHWEM 10 BHYTPEHHEMY NEPHMETPY
PEMOHTHPYEMOTC TPYOOIIPOBOA
«IEMEHTHO-
4 e——— TEXHOIOTHS IEHTPOOEIKHOTO HAHECEHHA Ha BHYTPEHHION, TpEBAPHTENLHO OHMIIEHHYIO,
o M. TOBEPXHOCTE TPYG HeMeHTHO-TIeCUaHOTO ¢Ios GHKCHPOBAHHOH BeIHIIHE (prc.7)
TEXHOIOTHS TPOTACKMBAHS BO BHYTPEHHIOO TTOIOCTH PEMOHTHPYEMOT0 YIACTKa CETH
5 «nakEepy {noce FHHEOHHHaMHLIGCKoﬁ OYHUCTKH) CISLHAIBHON I1acTMAaccoBoit retn Tpy6 U-
ofpasHol GOpPMEL ¢ X IOCISIYIONINM TEXHOIOTHIECKIM BOCCTAHOBISHHEM T10
BHYTPEHHEMY TIepHMETPY PEMOHTHPYEMOTO TPYOOIIPOBOIA
" TEXHOJIOTHS TOKAITEHOTO YCTPAHEHHS OTAETBEHEIX AeheKToB Tpyo (Tmocte
6 «H;;{;g;?:m npereapuTensHOH TV-0LIeHKH ¢ IPHMEHEHHEM CIIeIIHATH HPOBAHHEIX TeIEBH3HOHHEIX

KaMep) C TTIOMOINBIO CIICITHAIIBHEBIX CaMOXOIHBIX p060TOB
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Puc.8. Texnonorus npouseoacTBa paboT GecTpaHIIeHHbIM CIIOCOBOM «IIEMEHTHO-TIECUAHO H OONHUIIOBKI»
BoZIoBOA «KoueTok-XapLKop»
Fig. 8. Technology of production of works trenchless method «of cement-sand wall» water line
«Kochetok-Kharkovy

B Y kpauHe H3-3a OTCYTCTBHS
COOTBETCTBYIOIMETO OO0OPYZIOBAaHHA W MATepHAIOB
PEeMOHT W TPOKIAAKa KOMMYHHKAI[MH B ITOCTHeTHIS
TOAE TIPOMBOAMINCE IIPEHMYIIECTEEHHO OTKPBITEIM
CIOCO00M, TUTO MPHBOOHIO K PE3KOMY VBEIMUSHIIO
CTOMMOCTH padoT H CPOKOB CTPOHTENLCTBA 0OLEKTOR, a
Takme K HeoOXOMMMOCTH pPaspymiecHUS TOPOMKHBIX
TIOKPHITHH W TIEPEKPHITHIO JBIDKEHHS aBTOMOOHILHOTO
H JKeIe3HOZOPOXKHOTO TpaHcmopra. ClIenoBaTelhHO,
HCCIeAOBAHIE OTHOCHTEIILHO 3(hbeKTHBHOCTH
TIpHMeHeHHA OecTpaHIMeHHEX TeXHOIOTHH ARIAeTcA

AKTYATHHLIM B YCIOBMSX OTPAHMYEHHEIX (DHHAHCOBHIX
pecypcos.

BEIBOJIEL

CocTosHIe BONOIPOBONHEIX ceTel T. XaphKoBa
HAXOAWUTCS B COCTOSHHH BLICOKOTO TEXHHYECKOTO
u3Hoca. Takum 06pazoM, Kak OTKPBITBIH, TaKk u
SAKPEITEI  CIOCODEI PEeMOHTa H  BOCCTAHOBIEHHA
BOOOIPOBOOHEIX  ceTefl MOBOIMOT  2HAUUTENLHO



10 JIMHTPHUH TOHYAPEHKO, AJIEBTHHA AJTEHHHKOBA

TIOBHICUTE pecypc X OezapapHifHON SKCIITyaTallim
BecTpaHimeiiHeie TEXHONOTHH TO3BOISIOT!

» PE3KO  TIOBHICHTEL TeMIH  padoT TI0
HOBOMY CTPOWTENECTBY ¥ PEMOHTY F3HONIEHHBIX
KOMMYHHKAITHH,

> coOMIONAaTh >KONOTHIECKHE HOPMEL
MIpaKTHYIECKH HCKIIOUNTE BeAeHHE 3eMIIHEIX padoT,

» obecIeunRaTE GecnepedoliHoe
IBILKEHNe TPAHCIIOPTa B paifoHe IMpoBeieHN paboT;

» CHM3WTE zaTpaThl Ha 30-35%  mo
CPABHEHHIO C OTKPEITHM CITOCOBOM.
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WATER SUPPLIES IN KHARKIV AND WAYS TO
INPROVE THEIR OPERATIONAL LIFE

Summary. The data on the technical condition of the water
supply svstems of Kharkov and the basic ways to increase
their useful life.

Key words: water mains, depreciation, operational durability,
indoor and recovery method



