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Summary
The article presents the results of the natural installation of complex threads of the tunnel of the Don
main canal in the Rostov region. For the area under consideration, an analysis of the landscape, geo-
morphological, climatic conditions, factors, the most likely potentia objects affecting the safety of the
object was carried out. It is recommended to develop and implement observations on the management
and maintenance of facilities, which can lead to self-established regular schedules for inspections,
maintenance and repair work, as well as the establishment of a monitoring system for the condition of
the three sensor strings to check for verification and application problems.

Abstract
Introduction. The paper analyzes the natural conditions and the results of field surveys of the construc-
tion of the northern portal of the tunnel at PK 306+60 and the construction of the southern portal of the
tunnel at PK 367+40. It has been established that the supply of water to the Don main canal during the
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irrigation period increases the level of groundwater in the survey area and causes processes that increase
the secondary salinization of the adjacent territory. Object. The tunnel islocated on the section from PK
306 + 60 to PK 367 + 40 of the Don main cana on the watershed of the Don and Salarivers, consists of
three lines and is designed to pass the main canal flow into its tunnel part. The inner diameter of each
thread of the tunnedl is5.2m. At the entrance to the tunnd is the North portal, at the exit — the South. M a-
terials and methods. The conditions for the location of the research site are considered. The analysis of
geomorphological conditions is carried out, the factors determining the climate of the region are consid-
ered. The geological conditions that affect the behavior of groundwater in the survey area during filtra-
tion of water from an irrigation source are described in detail. Dangerous exogenous processes are indi-
cated, the most probable are wind, rain, ice, which can reach dangerous values. Results and conclu-
sions. As a result of the analysis of the survey, the categories of the technical condition of hydraulic
structures and the level of their safety were specified. In the process of long-term operation, the rein-
forced concrete surfaces of the structure and metal structures have undergone significant wear and corro-
sion, some of the lifting equipment is missing, physically and morally obsolete, and their further opera-
tion can lead to an emergency. The inoperability of expansion joints was revealed. These defects make it
possible to assess the condition of the structures as limited operable.
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YK 627.8.064.3 .
AHAJIU3 ITPUPOJHBIX YCJIOBUU U COBPEMEHHOE COCTOSHHE
IMOPTAJIOB TOHHEJISA JOHCKOI'O MATUCTPAJIBHOI'O KAHAJIA

A. A. TkaueB, 00Kkmop mexHu4eckux Hayx
H. A. lllenecToBa, kanouoam mexHuuecKkux HayK
C. 10. lla3zbiany, macucmp
K. U. Knrouenko, acnupanm

Hoesouepraccruii unscenepno-menuopamusnoiti uncmumym um. A. K. Kopmynosa —
Qunuan JJonckozo 20cyo0apcmeeHHo20 azpapHo2o yrusepcumema
2. Hogouepracck, Poccutickaa @edepayus

AKTYaJIbHOCTB. B pa0oTe BBINOIHEH aHAIN3 MPUPOIHBIX YCIOBHH U PE3YJIbTATOB HATYPHBIX
oOcnenoBanuii coopyskeHus ceBepHoro mnoptaia ToHHens Ha [IK 306+60 u coopykeHHS HOKHOTO
noptana ToHHens Ha [1IK 367+40. YcranoBieHo, 4To nojaya BoAbl B JIOHCKON MarucTpaabHbIN KaHat
B OPOCHUTENBHBIN MEPHOJ MOBBIIIAET YPOBEHb IPYHTOBBIX BOJ B pailoHe 00CIeIOBAaHHUI M BBHI3BIBAET
MPOIIECCHI, KOTOPBIE YCHJIMBAIOT BTOPHYHOE 3acojieHHe mpuJeraromieil Teppuropun. CocTosHue co-
OpYKEHUH OIIEHWBAETCs KaK OrpaHUYEeHO paboTocmocoOHoe u Tpedyromiee pemonTa. O0bekT. ToH-
Heb pacmonoxed Ha ydacTke oT [IK 306+60 go IIK 367+40 JloHCKOr0 MarucTpailbHOTO KaHajia Ha
Bojiopasnene pek [lona n Cana, COCTOUT U3 TpeX HUTOK W MPEAHA3HAYEH AJIS MIPOMYCKa pacXoJ0B Ma-
THUCTPAJIbHOTO KaHaJla B €r0 3aTOHHENIBHYIO 4acTb. BHyTpeHHUI nuaMeTp KakKJOoW HUTKU TOHHENS —
5.2m. Ilpu BXxoze B TOHHENb pacnonoked CeBepHBIN opTal, mpu Bbixoje — KOxkueiid. Obuias Makcu-
MaJbHas TPOIYCKHAs CIOCOOHOCT 165M%/c. MaTepHaabl M MeTOAbI. PaccMaTpuBarOTCS yCIOBHS
pacroyioxKeHusl TUIOMAJIKA UccieoBaHus. BBITIONHEH aHanu3 reoMop@oIOrHYecKU3 yCIOBUH, pac-
CMOTpEHBI (aKTOPBI, OMpeAesaiomue KiuMar paidoHa. [logpoOHO OmUCaHbl T€OIOTHYECKUE YCIOBUS,
BIIMANINE HA TIOBEJICHUE TPYHTOBBIX BOJ B PaliOHE M3BICKAHHWU MPH QUIBTPAIIMH BOJIBI U3 MUCTOYHHKA
opoIeHus. YKa3bIBaeTCs Ha OMAcHbIE PK30T€HHBIE MPOIIECCH], Hanboiee BEPOSTHHIMU SIBIISIFOTCS Be-
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Tep, OXIb, TOJONEA, KOTOPbIE MOTYT JOCTUraTh ONACHBIX 3HaueHUU. Pe3yabTaThl M BBIBOABLI. B
pe3yabTaTe aHaIM3a MPOBEJACHHOTO 00CICIOBaHMS ObUIM YTOYHEHBI KATETOPHH TEXHUYECKOTO COCTO-
SHUAS THAPOTEXHUYECKUX COOPYXEHHH M YpOBEHb WX O€30MacHOCTH. B mporecce mimmTenbHON SKC-
TUTyaTalluy KeJle300€TOHHbIE TOBEPXHOCTH COOPY)KEHHUS M METaJUIMYeCKHe KOHCTPYKIIUH TOABEpT-
JIUCh 3HAYUTEIBHOMY U3HOCY U KOPPO3HUH, YaCTh IPY30M0bEMHOT0 000PYIOBaHUS OTCYTCTBYET, 000-
pynoBaHue (pU3MUECKH W MOPAIBHO yCTapelo W €ro JalbHEHIIas SKCIDTyaTallisi MOXET MPUBECTH K
aBapwifHON cuTyanud. BrisBiena Hepa®OTOCIOCOOHOCTH eOPMAIIOHHBIX IIBOB. YKa3aHHBIE Je-
(EeKTBI MO3BOJISIOT OLIGHUTH COCTOSIHUE COOPY>KEHHI KaK OrpaHMYEHHO PabOTOCHOCOOHOE.

Knrouesvle cnosa: Jjonckoi macucmpanvhblil KAHAl, peKOHCMPYKYUs cUOPOmMexHuye-
CKUX COOPYIHCEHUll, 2UOPOMeXHUYecKue MoHHeaU, NOPMAibl MOHHEeNs, YPOBeHb 2PYHMOBLIX
800.

Hutupoanme. TkaueB A. A., lllenecroBa H. A., I1azemanu C. FO., Kimouenko K. Y. Ananus npupon-
HBIX YCIIOBHUI U COBPEMEHHOE COCTOSIHHE MOPTAIOB TOHHENS /JOHCKOro MarucTpalbHOTO KaHaia. M3-
secmust HB AVK. 2023. 4(72). 449-460. DOI: 10.32786/2071-9485-2023-04-45.

ABTOpCKMii BKiIaA. Bce aBTOpbI HACTOSIIIEr0 MCCIIENOBaHHS MPUHUMATIH HEMOCPEACTBEHHOE YYacTHE B
[UIAHWPOBAHKH, BBITOIHEHHN WIIM aHAIN3e JaHHOTO HUCCIIeA0BaHus. Bce aBTOpbI HACTOSIIEH CTaThU O3HA-
KOMMJIHCH C MIPEACTaBICHHBIM OKOHYATEIbHBIM BAPHAHTOM H OJJOOPHUIIH €ro.

KoHpaukT HHTEpPECOB. ABTOPHI 3asBIISIOT 00 OTCYTCTBUH KOH(IIUKTA HHTEPECOB.

Beenenne. Jlonckoil maructpanbhbiii kanan (JJMK) npennaznaueH st opolieHus u
OOBOJJHEHUs TOHCKOW BOJOM 3acyLUIMBBIX pailoHOB PocTtoBckoil o6smactu. O6mias riomanb
opomenus u3 JIMK cocramisier mopsinka 229,6 ra, turomaab ooBoaaenus — 300 teic. Ta [1, 2].

JIMK naumnaetcst oT L{luMistHCKOro BOAOXpaHWIHINA Yy JieBoOepexHon vactu Llum-
nsHCcKo# rotuHsl (ITK 0) 1 mpoxoauT no Mexaypeusto JloH — MaHbI4 Ha TEPPUTOPUU TPEX
aMMHHUCTPATUBHBIX pailoHOB: BoarogoHckoro. MapteiHOBckoro n CeMukapakopckoro, 3a-
kaHuuBaetcs yctbeM Ha [IK 1122 B BepxoBbsx Oanku CangkoBckoil BecenoBckoro Bonoxpa-
HUIMIIA, uMmes oburyro nnuHy 112,2 kM. Ha JIMK Bo3BeneHbl THAPOTEXHUYECKHE COOPYKe-
Hus (I'TC) nns perynupoBaHusi pacxo10B U TOPU30HTOB BOABI B KaHaie [3].

Tonnens pacnonoxen Ha ydactke oT IIK 306+60 no IIK 367+40 JloHckoro maru-
CTpaJIbHOTO KaHasa Ha Bojopasnene pek Jlona n Cana, COCTOUT U3 TpeX HUTOK U MpeJHa3Ha-
YeH JJI MPOIYCKa pacX0J0B MaruCTPaJIbHOIO KaHajla B €ro 3aTOHHEIbHYIO 4acTb. BHyTpeH-
HUW TUaMETp KaXJ0W HUTKU ToHHENS — 5.2M. [Ipu Bxozae B ToHHENb pacnoyioxkeH CeBepHBIMA
nopTai, npu Bbixoze — FOxHbIi. O01as MakcuManbHas IPOIyCKHas ClIocOOHOCTh 165M™/c.

B pamkax naHHOH ouepeay peKOHCTPYKLMU PEMOHT TOHHENS HE MpelycMaTpHBaeTCs,
T.K. TI0 pe3yJbTaTtaM OOCIIE€A0BaHUS TEXHUYECKOTO COCTOSHMS TOHHENeW KaTeropus paboTo-
ciocoonoctu cornacHo CIT 13-102-2003 «IIpaBuna oOciieoBaHNsI HECYIIHX CTPOHTEIHHBIX
KOHCTPYKIMH 3/aHUH M COOpY)KEHHiD» olleHeHa Kak paborocnocobHoe. B coorBercTBHU €
IITTP® Ne 986 coopyxenns otHocATes K I kaccy — ruapoTeXHHYECKHE COOPYKEHHS BBICOKON
onacHocTH. B coorBerctBHe co cT. 48.1 I'KP® runporexHudeckue COOpYX EHHsI MEPBOrO U
BTOPOIO KJIACCOB OTHOCSTCS K OCO0O OIMACHBIM, TEXHUYECKU CJIOKHBIM M YHUKAJIbHBIM OOBEK-
taM. B cootBerctBUUM C (denepanbHbM 3akoHOM OT 30.12.2009 Ne 384-D3 ypoBeHb OTBET-
cTBeHHOCTH pekoHCcTpynupyembix ['TC noBsieHHsli [4].

ITopransl npegHa3Ha4YeHb! AJIs IUIABHOTO COMNPSKEHUS TOHHENS C IMPEATOHHEIbHBIMU
KOBILIAMH MarucTpajibHOTO KaHajla, pa3MeIlleHUs Ha HUX 3aTBOPOB M MOJBEMHBIX MEXaHM3-
MOB, HEOOXOJUMBIX Ul PErYIUPOBAHUS MOCTYIUIEHUS BOJBI B TOHHEIb U TOPU30HTOB BOJIBI
Ha MPEJTOHHEIHHOM y4acTKe MarucTpajibHOTO KaHaia, a TakXe JJIsl BO3MOYKHOTO OTKJIIOUe-
HUS TOHHENS Ha CIy4ai ero peMOHTa.

Cesepublii 1 FOXHBIN mopranbl pacrmoynokensl B rirybokoi BeieMke (h =m0 30m),
0(OPMIICHHOH B BUJI€ KOBIIICH.
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B KOHCTpYKTHBHOM OTHOLIEHUH 00a MOpTajga OAHOTHUITHBI — OTOJIOBKH, BBITIOJTHEHHBIE
13 MOHOJIUTHOTO K€JIe300€TOHA, HEpa3pe3HON KOHCTPYKLUHU JOKOBOro Tuna. s pazmerieHus
MOIBEMHBIX MEXaHMU3MOB U y100CTBa UX KCIUTyaTaluy Ha nopraie (CeBepHOM) pacroararT-
Csl 3/1aHUs YIIPaBIICHUs 3aTBOpaMu (TpH). 3MaHUS TPOU3BOJICTBEHHOTO THIA OJTHOTAXHBIC C 2-
X CKAaTHBIM IOKPBITHEM Ha JABYX HUTKAX M OJHOCKATHBIM IUIOCKUM Ha TPEThEH HUTKE TOHHEJIS.
3/1aHus HE OTAIUIMBAIOTCS, HE 00E€CIICUMBAIOTCS BOJIOM U HE KaHATU3YIOTCS [5].

B CeBepHom mnoptaiie pacrnonaratoTcsi paboune M aBapuUilHO-PEMOHTHBIE 3aTBOPHI, B
IOxxHOM — ux HeT. Ha Becex Tpex HUTKax 3aTBOPbI OIMHAKOBBIE.

3aTBOpBI 0OCTY>KUBAIOTCS CIIELUATIBHBIMU 3JIEKTPUYECKUMU MOCTOBBIMH KpaHaMmH T.II.
2x15 1.c. KpaHbl u3rotoBieHsl Ha 60a3e cepuitHOro MocToBoro kpasa r.im. 20.5 T.c. mpoyieTom
10,5 M., Ha MOCTY KOTOPOT'0 YCTaHOBJIEH CIIEMAIbHBIN MEXaHU3M NoAbeMa I.1. 2x15 T.c.

Martepuanbl u Mmeroabl. CeBepHbIN MOpTal T'MIPOTEXHUYECKOTO TOHHENS pacmojio-
JKeH K 3amany ot 1. Kpacnoapmeiickuid. ToHHenb npoxoaut noj Canbcko-J{oHCKUM BoAopas-
nenoM. B reoMopdoiornueckoM OTHOIIEHHH HCCIIEAyeMasl IJIOUIaIKa TaKKe OTHOCHTCS K
Canbcko-/lonckomy Bomo3abopy. Penbed mmomaaku OTHOCUTENBHO POBHBIM, CIITaHUPOBAH-
HBII, A0COTFOTHBIC OTMETKH MOBEpXHOCTH M3MeHstoTes ot 34,00 no 34,39 wm.

B reomopdonornyeckom oTHOIIEHUH Iom@aaka KOxHoro moprana OTHOCUTCS K BO-
nopazzaeny pek Jlon u Can. Tepputopun yka3zaHHBIX pailoHOB POCTOBCKO# oOjacTu mpej-
CTaBJISIET COOOM MOJIOTYI0O MECTHOCTH C OTMETKaMu BhICOT OT 10 M (monuua p. on) g0 110 m
(EprennHckasi BO3BbIIIEHHOCTb). bosbiias yacte BosirogoHckoro paiioHa pacroioxeHa B
Homune Huxuero JloHa ¢ abcomoTHbIME BhicoTamMu MeHee 100 m. ['1aBHOW BOAHOW apTepH-
eil sBnsercs p. JloH, mpeAcTaBieHHas B IpaHUIAX pailoHOB HWKHUM TedeHneM. Hambonee
KPYIHBIMH OporpadudecKUMH SJIeMEHTaMU TEPPUTOPUU SIBISIFOTCS EpreHuHCKas BO3BBIIICH-
HOCTb, [Jonnna Huwxkuero [Jona.

Penbed MapTbIHOBCKOTO paifOHa OHOPOJIEH U MPEJCTABISAET COOON BOJHUCTYIO paB-
HUHY, KOTOpasi Ha I0re HECKOJIbKO IMPUITOAHUMAaETCsl XonMucToil Canbeko-MaHblueckoi rps-
noi. PalloH JeXUT B 30HE FOXKHOM CTENH, KOTOpasi B OCOOEHHO CyXHe€ CE30HbI HallOMUHAET
MOJIYITYCTBIHIO.

N3y4aeMblil y4acTOK MMEET MPOTSIKEHHOCTh 3,92 KM M PACIONIOKEH MEXKIY MECTOM
nepecedeHus JJoHCKOTO MaructpaibHOro kaHama ¢ p. Can (ygactok pacnoyioxkeHus J[rokepa)
¢ tora u FOKHBIM ITOpTajoM TOHHENS — C CEBEpa.

Penved ywactka pabOT OTHOCHTEIIBHO POBHBIM, CIIAHMPOBAHHBIN, OCIOXHEH HAChI-
IMH M 1laM0aMu: abCOJIIOTHBIE OTMETKU MOBEPXHOCTU M3MEHSIOTCS Ha IJIOIIAJKE FOXKHOIO
noprana ToHHens ot 30,62 1o 31,00 M (10 yCThsIM CKBa)KHH). AOCOIIOTHBIE OTMETKH JTHA Ka-
HaJla B palioHe I0HOTO IopTajia cocTaBysoT 23,10 M.

Kimmar B paiione u3bickaHuii (popMupyeTcs 1Mo BIUSHUEM KPYITHBIX ITUPKYJISIIHOH-
HBIX TPOIIECCOB U MECTHBIX (DaKTOpOB. UepThl CyXOCTH M KOHTHHEHTAILHOCTH KJIMMaTa, Xa-
paKkTepHbIE I 0KHOM 4acTu Poccumn, NMpOSBISAIOTCS Ha pacCMaTpUBAeMOM TEPPUTOPUU
Haubozee spko. ATMochepHass HUPKYISIUS HAXOAUTCS MOJA HEMOCPEACTBEHHBIM BIUSHUEM
cuctemsbl bonbioro Kaskaza. HaBeTpeHHbIE 0 OTHOIIEHUIO K BOCTOYHBIM BETpaM MpPEArop-
HbI€ HAKJIIOHHBIE PAaBHUHBI OTJIMYAIOTCS B XOJIOAHBIA MEPHUO/] MOBBIIIEHHON MacMypPHOCTHIO,
00JIBIION MMOBTOPSEMOCTHIO TYMAaHOB, T'OJIOJIEJIOB, U3MOPO3U. JleToM BiMsHHE Hpuiexalei
IIyCTBIHY CKa3bIBA€TCS B PE3KOM IIEPErPEBE IPU3EMHBIX CIIOEB BO3yXa.

KnuMaT HOCUT KOHTUHEHTAJIbHBIA XapakTep C YMEPEHHO KapKUM JIETOM U C YMEpEeH-
HO XOJIOAHOM 3UMOH. XapakTep KiIuMaTa MpOsBISIETCS TaKKe U B PE3KUX KOJICOAHUSIX TeMIIe-
paTyp ¥ HU3KON OTHOCUTEIBHOM BIIAXKHOCTH Bo3ayxa. Ha Teppuropun paiioHa temmneparypa
BO3JIyXa OMPEIEISIETCS 0COOCHHOCTSIMH CE30HHOW IUPKYJSAIUH aTMocdepsl, perabeda u pa-
JIUAIMOHHOTO pekuma. 3uMa yMepeHHO-Msrkas. [[pogomKuTeIbHOCTh 3UMBbI COCTaBISIET 98
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nHell. MuHuManbHas cpeiHsisi TeMIepaTrypa B pailoHe OTMedaeTcsi B SHBApEe U JIOCTHraeT -
5°C. MakcumanbHasi U3MEHUMBOCTh TEMIIEpaTyphl BO3Jyxa OOycioBiieHa 0ojee YacTHIMH
CMEHaMH BO3AYIIHBIX Macc. Teruiblii Ce30H OTIMYaeTCsl He TOJIbKO MOHOTOHHBIM paclipejie-
JICHHEeM TeMIIepaTypbl Bo3AyXa, HO U OoJyiee CTaOUIILHBIM €€ PEeKUMOM I10 CPABHEHHUIO C XO-
JOIHBIM ce30HOM. JleTo ymepeHHo xapkoe. K nroio temneparypa IOCTEIIEHHO YBEIUYUBa-
eTcsl, MaKCUMaJlbHasi cpeaHsisi Temmneparypa paBHa 23.8°C. BecHoll mepexoj Temmeparypsbl
Bo3nyxa 4epe3 0°C ¢ukcupyercs BO BTOpoit aekajne maprta (12 mapra), OCeHbIO Mepexo ye-
pe3 0°C nabmromaercst B KoHIe HOs0ps (29 HosOps). Ilepuoa ¢ ycTOMYMBBIMEH MOpO3aMu
HAuYMHAETCs BO BTOPOM JeKaie 1eKadps U MpeKpaaeTcs K cepenune Gpepas.

[Ipu cymme Temneparyp Bbiiie ~ 10°C MOXXHO BBIJCIUTh B pailoHE M3BICKAHUI yme-
PEHHO-KapKOe JIETO.

JlaHHasi TeppUTOPHUST OTHOCUTCS K CPEIIHE 3aCHEKCHHBIM TEPPUTOPHUSAM, 3UMa 3/1E€Ch
YMEpEHHO MSTKas: CpelHss TemrepaTypa ssHBaps -5°C. cpenHuil u3 abCONMIOTHBIX MUHUMY-
MOB TeMIIepaTypbl Bo3ayxa 3a 3umy cocrtaBisier (-)20° — (-)25°C. Bouabimoe 3HaueHUe st
HYXK]| CEJIbCKOTO XO3sIMICTBA MPEJCTABIISAET pacueT BOJbl B CHEXKHOM IOKPOBE, €€ KOJIUYECTBO
cocrtaBisieT 32 cM.

Cymma ocanakoB 3a Temiblii mepuon coctabisger 270-300 mm. AtmocdepHas UpPKyY-
JSIUMAS HAXOIUTCS MO/ HEMOCPEJACTBEHHBIM BiMsgHHEeM cucteMbl bonbioro Kaskaza. Haset-
PEHHBIE 110 OTHOIICHHUIO K BOCTOYHBIM BETpaM MPEATrOpHbIC HAKJIOHHBIE PABHUHBI OTJINYAIOT-
Csl B XOJIOAHBIN MEPHO/] MOBBIIIEHHON MaCMypHOCTHIO, OONBIION MOBTOPSIEMOCTHIO TYMAHOB,
rOJI0NIeI0B, U3MOPO3U. JIeTOM BiMsIHHE MpHIIeXKAallel MYCThIHU CKa3bIBAETCS B PE3KOM Iepe-
IpeBe MPU3EMHBIX CIIOEB BO3yXa.

Ananu3 kaumarooOpa3yromux (akToOpoB U JaHHBIX CPEeIHEMHOTOJIETHUX HaOroe-
HUW 32 METE03JIEMEHTAMHU MO3BOJIIET OXapaKTEPU30BaTh KIMMAT HCCIEIyeMOro pailoHa Kak
YMEpPEHHO KOHTUHEHTAJIbHBIN [6].

CpenHerooBoe KOJIMYECTBO OCAAKOB B paiioHe — 391 MM, MakCUMaIbHOE KOJIMYECTBO
BBINA/IaeT B HIOHE — 43 MM, MUHMUMAaJbHOE — B CEHTAOpE — 23 MM.

[IpeobGanatomiee HarpaBiIeHUE BETpa 3MMOI — BOCTOYHOE U 3ama/iHOE, JIETOM I'OCIO/-
CTBYIOT CEBEPO-BOCTOUYHBIE BETPHI.

JInst naHHBIX pallOHOB XapaKTEpHbI IHMPOTHBIM MEPEHOC BO3AYIIHBIX MacC ATIAHTH-
YECKOT0 OKE€aHa, MEpUIMOHAIbHBIE CEBEPHBINM U FOKHBIM MEPEHOCHI, a TAKXKE MPOLECCHl Bbl-
XOJIQXKMBAHUSI UJTU MPOTPEBAHMS HAJl IOJICTHIIAIOIEN TOBEPXHOCTBIO.

B 3aBuCcHUMOCTH OT IPOMCXOXK/IEHHS BO3AYIIIHOW Macchl HaJl TEppUTOpUEil obiacTu ycra-
HABJIMBAETCS ONPEIEICHHBIN TUI CHHONTHYECKOTO MPOLEcca, KOTOPbIA ONpeAeNnsieT MOroJHbIe
ycnoBwst. JIJist MicclienyeMoi TeppUTOPHH XapaKTEPHO MPeo0iiaaHne aHTUITMKIOHOB (64.1%), ¢
KOTOPBIMH CBSI3aHA TIPEUMYIIECTBEHHO SICHAsI, COJTHEUHAsI TIOT0/1a U peXxe (B 3UMHHM TIEpUO.) —
nacMypHasi C MOPOCSIIIIMME OCaJKaMH, TyMaHaMH, TOJIOJIEIOM U HU3KOM 00JIaYHOCTBIO.

IToBTOpsieMOCTh LIMKIOHOB B cpeaHeM cocrtaBiusgeT 131 aens, wiu 35.9 %. Haubonee
YacThl OHU B sIHBape, MiOHE W utosie — A0 13-14 nuel B Mecsil. B Teruslii mepruoa MUKIOHBI
COTPOBOXKAAIOTCS JIMBHSIMH M TPO3aMH, & B XOJIOJHOE BpeMs GopMHUpyeTcsl OoOIIMpHas 30Ha
00JI0)KHBIX 0CcaJIKOB. boree pe3krie u3MEHEHHs! TIOTO/IbI CBSI3aHBI C BHIXOJAMH FOXKHBIX ITHKIIO-
HOB. 3UMOM OHHU COMPOBOXKJIAIOTCS MHTCHCUBHBIMH MOTEIUICHUSMH, 3HAYUTEIIbHBIMUA OCaJIKa-
MU, METEJSIMU, HEpeAKO royioyne oM. JIeToM ¢ HUMM CBSI3aHBI JIUBHU U TPO3bI, a B MEPEX0.I-
HBIE C€30HBI — OOMIIbHBIE 00JIOKHBIE TOKTH.

B reonoruueckoM CTpo€HUU U3y4yaeMoOW TEPPUTOPUU IPUHUMAIOT YYACTHE OCAI0YHbIE
o0pa3oBaHHs KailHO305, HEOT€HOBas M IaJeoreHOBasl CUCTEMbI (OJHMrOIeHa), MpeACTaBIeH-
HbI€ TJIMHAMH, PAaKylIIEYHUKAMH, IECKAMU M CJIararolliie BOJOPa3Jea U CKIOHBI Mexay [lo-
HOoM U Canom, IpeBHUE YETBEPTUUHbBIC OTJIOKEHUS (TIECKU, TJIMHBI, PAKYILICYHUKH) U COBpE-
MEHHBIE OTJIOKECHHUS (TIECKH, TJIUHBI) [5].
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OTI10)k€HMSI HEOTeHa IMPEACTABICHbl HIDKHUM U BEPXHUM OTJelNaMHU. MHOLEH — HUX-
HU HEOTeH BbIpake€H BEPXHUM MaiKomoM, TOPTOHCKUM sipycoM. BepxHeMallKomcKkue OTiIo-
JKEHUS TIPEJICTABICHbI OYPBIMU TJIMHAMH C HE3HAUUTEIbHBIMU MTPOCIOSAMHU MIECKOB U MECYaHH-
KoB. K TOpTOHCKOMY sIpyCy B Ipefenax ONMCbIBAEMOW TEPPUTOPUHU OTHOCSTCS OCAaIKH Kapa-
TaHCKOTO0 ropu3oHTa. Kaparanckue OTJIOKEHHUS paclpocTpaHeHbl IMUPOKo. B i1eBobepexHoit
YacTHU K 10Ty OT p. [IoH OHM BCKPBIBAIOTCSI CKBAKMHAMU Ha ITyOMHAX, BO3PACTAIOIINX B H0XK-
HOM H IOT0-3amajiHoM HampaBieHusx oT 50-80 mo 450 u Gonee M. JIuTomoruveckue ocajaku
KaparaHa MpeJCTaBJIE€Hbl B OCHOBHOM CEpPBIMHU TJIMHAMH C IPOCIOSIMU MECKOB, MEpreieil u
aJIeBPOJIUTOB. MOIIHOCTh KaparaHCKUX OTJIOXKEHHI nocturaet 70 m.

ANmoBHATIBHBIE OTJIOKEHHUS ClararoT HaJAlOWMEHHBIE TEPPACH U MOUMY B JOJIMHAX
pek. Ha neBobGepexne JloHa B pa3zpe3ax Teppac oTMedaercs npeodianannue neckoB. Bepx-
HSS 9acTh NPEJCTaBIsAET cO00W OOBIYHO MECYaHO-TIMHUCTYIO TONIY MOIIHOCTHI0 20-30
M, HUXKHSS CJIOKEHA MeCKaMu MOIIHOCTBI0 10 60 M. HagnoliMeHHbIe Teppachkl MEIKUX PEK
CJI0’KE€HBI TIeCYAHO-TJIMHUCTHIMU O0pPa30BaHUSMH C BKJIIOUYEHUSIMH TallbKu OOIIeH MOIIHO-
ctbio 10 30-40 M. IloitmenHas Teppaca 6anok clokeHa CyrJIUHKAaMU U CYIEeCsIMU MOIIHO-
CThIO 2-5 M.

JlenoBHalIbHbIE OTJIOKEHUS MIPEJICTABIEHBI 30JI0BO-/IE€I0BUAIbHBIMU U JIIOBUATIBHO-
JIEJTIOBUAIbHBIMU HAKOTJICHUSIMHU.

D0J0BO-/IeNI0OBUANIbHBIE (ITOKPOBHBIE) OTJIOXEHUS MOYTH MOBCEMECTHO pPacHpo-
cTpaHeHbl. OHM MEPEKPBHIBAIOT OTIOXKEHHS BOJOPA3JAEIOB, UX CKJIOHOB U HAAIOMMEHHBIX
teppac. IlokpoBHBIE OTIOXKEHUSI NPEACTABICHBI JE€CCOBUIHBIMH, MAaKpPONOPHUCTBIMU CY-
IJIMHKaMH, 00JIa/alolIMMU NPOCAJOYHBIMU CBOMCTBAMHU U COJIEPKALUIUMU TOPU30HTHI U C-
KOITa€MBIX MOYB.

Ha Bogopasaenax cyrfiMHKH HECIIOMCThIE, B BEPXHEH 4acTu pa3pesa JIeTKue, HUXKe 1o
pas3pe3y OHU CTaHOBATCS 0oJiee YIUIOTHEHHBIMU. MOIIIHOCTh BOAOPA3/1EIbHBIX CYIIIMHKOB J10-
cturaet 40-60 m.

JlenoBHaNbHble CYIJIMHKH CKJIOHOB U Teppac 00JIaJjaloT CIOUCTOCThIO, Oojee Ipy-
OBIM CIIO’KEHHEM U MEHbIIEH OJTHOPOJHOCTHIO (€CTh MPOCIOU U JIMH3BI CYIIECUaHOI'0 MaTe-
puana), 4eM CYIJIMHKHM BOAOpa3/iesoB. MOUIHOCTh JETIOBHANbHBIX CYTJIMHKOB CKJIOHOB U
teppac 30-40 m.

ITo ceiicMuueckoil OacHOCTH TEPPUTOPHs PAOHOB KIacCUPHUIUPYETCsS KaK ceiicMu-
4YeCKH HeonacHas. B mpezenax uccienryeMoi TEppUTOPUN Pa3BUTBI BETPOBAsk dpO3Hs, Ipoca-
JIOUHBIE U OMNOJI3HEBBIE MPOLIECCHl. THUIl TPYHTOBBIX YCIOBHM IO IPOCaAOYHOCTH — IEPBBIN U
BTOpOU. [IpocasnKy nar0T MaKpOIOPUCTHIE CYTIMHKH.

Pacuernas ceiicMudeckass MHTEHCHBHOCTh B Oaytax mkaimbel MSK-64 mns cpeaHux
TPYHTOBBIX YCIOBUH U TpEX CTENEHEH CEMCMMUYECKOHN ONAacHOCTH, ONpEAEIEHHas 10 KapTaM
OCP-2015, cocrapnsietr: A (10%) — 5 6amnos. B (5%) — 5 6amnos. C (1%) — 6 6amnos.

Ha ydacTke ceBepHOro M FO)KHOTO MOpTaja K OMACHBIM HMHYKEHEPHO-TE€O0JIOIMYECKUM
MpoIrieccaM OTHOCUTCS TTOATOIICHUE UCCIIeyeMoi TeppuTopuu [7].

C y4eTroM r1yOMHBI 3aJI0)KEHUS CYIIECTBYIOLIUX 3[JaHUI U COOPYXKEHHI uccienyemas
IUIONIA/IKa OTHOCUTCS K MOCTOSIHHO IMOJATOIUIEHHBIM B T€XHOT'€HHO-U3MEHEHHBIX YCIOBHSIX.
VYyacTok mo BpeMeHu pa3BUTHs mporecca 1-b-2 — perynsipHo noAramninBaeMble B pe3yabTare
CUCTEMATUUYECKUX TEXHOICHHBIX BO3JEHCTBHM (IEpHOAMYECKas MOjada BOJbI B OPOCHUTEIb-
HbIE€ CUCTEMBI) B OpOCHTENIbHBIN nepuo. [logaua opocuTebHOM BOBI B KaHAT B OPOCUTEINb-
HBII EPHUOJ] BBI3BIBAET IPOLIECCHI, KOTOPBIE YCUIIMBAIOT BTOPUYHOE 3aCOJIEHUE MTPUIIETAIOIIEH
Teppurtopuu [35, 7].
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[Noaroruienne 00yCIOBICHO BIMSHIEM KOMIUIEKCA PHUPOIHBIX M TEXHOTEHHBIX (haKTOPOB
U pa3BUBAETCS BCIE/ICTBUE MOIEMa YPOBHS IIEPBOTO OT MOBEPXHOCTH OE3HAIIOPHOTO BOJJOHOCHO-
IO TOPU30HTA, KOTOPBI HCIBITHIBAET CYILECTBEHHbIE CE30HHBIE M MHOTOJICTHUE KOJIEOaHHUS:
HaOJII0IaeTCs MPEUMYIIECTBEHHO €CTECTBEHHO-TEXHOTCHHBIN THIT PeXKMMa ITOJI3EMHBIX BOJ [8].

N3 omacHBIX 3K30T€HHBIX MPOLECCOB HA M3y4a€MOM YYAacTKE CJIEAYET BbIACIUTh HH-
TEHCHUBHBIH MTOJIMBIB OEpEToB, MOATOIIISIEMOCTh TEPPUTOPUH, IPHIIETAIONICH K KaHAIY.

3a00JI04€HHOCTh YYaCTKOB, MPUJIETAIONINX K KaHAly, BbI3BaHa reoMOP(OIOTUYECKUM
pacIoIoKEHUEM COOpYKeHUs (palloH HU3MEHHBIN, OTHOCUTCA K IUJIaBHAM Tepeka), a Takxke
OJIM3KUM 3aJleraHleM I'PYHTOBBIX BOJ K MOBEPXHOCTH, BO MHOI'OM OOYCIIOBJICHHBIM pabOTOM
KaHaJja.

[Tpu mpoBeaeHNU PEKOTHOCIMPOBOYHOTO 00CIIEIOBAHUS y4acTKa MPOSBICHUN KapcTo-
BBIX IIPOILIECCOB HA JHEBHOM MOBEPXHOCTH HE OOHapykeHo. [Ipu OypeHun cCKBaXMH IPOBaIbI
WHCTPYMEHTAa HE OTMEYAJIMCh, OCJIA0JIEHHBbIE 30HBl U KApPCTOBBIC IMOJIOCTU HE BCKPHIBAIKCH.
Y4acTok U3bICKaHUN OTHOCUTCSI K HEOMTACHBIM B KApCTOBO-CY(P(PO3MOHHOM OTHOIIEHUH [9].

OnacHbIX KPUTEPUEB HA TAHHOW TEPPUTOPUHU MOTYT JOCTUTAThH CIEIYIOLIUE ITPOLIECCHI:

1. Berep. PacuetHast makcuMaibHasi CKOPOCTh BETpa MOBTOpsieMOcThiO 1 pa3 B 25 ner
cocraBmsieT 32 m/c.

2. Jloxap (MHTEHCUBHOCTB 0caaKoB). BeposTHO BbinaseHue ocankos Oosiee 100 mm 3a
2 cyrok u MmeHee. Ilepexon apyrux KpUTEpUEB MHTEHCHUBHOCTU OCAJKOB MAaJIOBEPOSTEH.
HaGmonennblil cyrounblii MakcuMyM ocaakoB coctaBwi: 72 MM ((bonbiiass MapTsiHOBKa.
03.09.1993 r.). 100 mm (PoctoB-na-Zlony, 20.06.1929 r.)). PacueTHblii CyTOUHBII MaKCUMyM
ocankoB 1%-Hoi1 obecrieueHHOCTH [T paccMaTpuBaeMoro paiiona Hig= 100 Mm.

3. Tomonen. MakcumalnbsHasi BETMUMHA OTJIOXKEHHUS Ha MpoBojax (OONbIION Iuamerp,
MM. C YYETOM JHaMETpa rojIoJIEHOrO CTaHKa) COCTaBWIA: 62 MM (KPUCTALTUYECKAs U3MOPO3b).
PacuerHas TONIIMHA CTEHKH TOJI0J€/1a TOBTOPAEMOCThIO 1 pa3 B 25 net coctabisieT 20 MM.

BeposTHOCTh pa3BUTHS OCTAIBHBIX BBIIEYKa3aHHBIX MPOLIECCOB U SIBJICHUN B pailoHE
M3bICKaHUH KpaifHe Masa. PaliloH U3bICKaHUIl HE OTHOCHUTCS K ceneBomy. CMepuu He oTMeua-
Juch. J71 BOSHUKHOBEHMSI CHEXKHBIX JIABUH TAaK)KE HET YCIOBHUM. 3aTOMJIEHUE y4acTKy padoT
HE YIpOKaer.

PesyabTarel U 00cy:kaenue. B pe3ynbraTe aHanm3a npoOCTPaHCTBEHHOW W3MEHYUBOCTU
CBOICTB I'PYHTOB, C Y4E€TOM JIaHHBIX O I'€OJIOTMYECKOM CTPOEHMH IUIOLIAIU M JIMTOJIOTMYECKUX
0CcOOEHHOCTEH MOpoJI, a TaKKe BOAHO-(PU3NYECKUX U MEXAHWYECKUX MApaMETPOB CIIOEB B U3Y-
YEHHOM pa3pe3e BbIJIEIEHbI 6 HHXEHEPHO-TEOJIOTHYECKUX 3JIEMEHTOB (B paboTe HE MPUBOJIATCS).

OneHka arpecCUBHBIX CBOWCTB BOJIbI M3 KaHAaJla BHIIOJHEHA MO XYALIUM MOKAa3aTelsIM
XMMHYECKOT0 cocTaBa. Boja 3 kaHaja HearpecCHBHA MO BCEM MOKA3aTEeNsIM JIJIsi BCEX MapoK
Oerona u xene3oberona [10].

B pesynbrare ananmza mpoBeIeHHOTO 00CIeI0BaHMS ObUTH YTOUYHEHBI KATETOPUH TEX-
HUYECKOTO COCTOSIHMS TMJIPOTEXHUYECKUX COOPYKEHUH M ypoBeHb uX Oe3omacHoctH [11].
BrisiBieHbl 3HauUnTENbHBIE A€(PEKTHI U pa3pylIeHus], TpeOyrolue peKOHCTPYKINH (PUCYHKH 1
U 2), B TOM YHCITIE:

— M3HOC EJIe300€TOHHBIX MOBEPXHOCTEH KOHCTPYKIIMHU OTOJIOBKOB CEBEPHOIO U
F0’KHOTO TTOPTAJIOB.

— OTCJIOEHUE 3aIIUTHOTO CJI0sl 0ETOHA U OTOJIEHUE apMaTypBhl.

— CIelibl KOPPO3UH apMaTypbl C p>KaBbIMU IMOTEKAMH.

— HBIPSIONIME CTEHKU U JIHO CO cliejlaMi a0pa3uBHOTO U3HOCA HAHOCAMU,

— HapyleHue paboTocrocoOHOCTh 1e(OPMALIMOHHBIX IIIBOB.

— JIHO OTOJIOBKOB OOOMX MOPTAJIOB YACTHMYHO 3aHECEHO MYCOpPOM, TPYHTOM HaWJIKa,
KaMEHHOI HaOpPOCKOH.
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Pucynok 1 — BxoznHo# OronoBOK TOHHENS
Figure 1 — Inlet head of the tunnel

PucyHok 2 — BbIX0OIHOM OrOJIOBOK TOHHEIS
Figure 2 — Outlet head of the tunnel

Ha pucynke 3 Ha cxeme MOKa3aHO TEKYIIEe COCTOSHUE JKEI€300€TOHHBIX HJIEMEHTOB
IIPaBOM CTEHBI F0KHOTO noprana Ne 1.

Fllmvyiuenie momppoumas Teora @008
Reronn iec1akiil ¢ orvadiinied

L TR TR R E T EE T Crtea CRAL
A
Paijiimsnin posspRinscin -
e fetoale . F e - - .].‘4'.'.‘.
" ]
Iyetim ¢ arodempies ", 3
AT L El 3
- o -
CHeisenie } - N
I P
NEBPRHOCTHIT G108 \ F L.t # ! v g
A 8 M.
CHTm AN |y 4 b -
[0 E
| —rcf . /
\ | F
| L] =
| —
A —

Paajryinmisd s caon fetois rcanemne Pajidotin gaijyimaass wing deinis
EEe Wi A SRR i A0 aroanu palloal djsisType

Pucynok 3 — CoBpeMeHHOE COCTOSIHHE F0)KHOTO MTopTajia (JieBasi CTeHa)
Figure 3 — The current state of the southern portal (left wall)
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B Ceepnom moprazie pacrosararorcsi pabodue ¥ aBapuitHO-PEMOHTHBIC 3aTBOPHI, HA
BCEX TPEX HUTKAX 3aTBOPHI ojiuHaKkoBbIe. B KOxHOM mopTasie 3aTBOpHI HE MPETyCMOTPEHBI.

B pesynbrare oOcnenoBaHus METAUIMUYECKUX KOHCTPYKIM CeBepHOro rmopTajia BbI-
SIBJICHBI 3HAUUTEIIbHBIE 1e(DEKThI M pa3pylICHHs, TPEOYIOIIUE €r0 PEKOHCTPYKIHH [7, 8]:

- aBapUIHO-PEMOHTHBIC W pabdOYUe 3aTBOPHI HAXOJATCS B aBApPUHHOM COCTOSHUH,
JIOHHBIE U OOKOBBIE YIUIOTHEHUS YaCTHYHO OTCYTCTBYIOT, XOJIOBBIE (OMOPHBIE) KOJeca OTCYT-
CTBYIOT, METAJUVIOKOHCTPYKIIMHU 3aTBOPOB B pe3yJIbTaTe JUIMTEILHON AKCIUTyaTallMy 10 IBEPT-
JMCh TITyOOKOH KOPPO3HUH;

- HaIpaBJISIIOIINE aBApPUITHO-PEMOHTHBIX U Pad0YMX 3aTBOPOB YACTHUHO JepopMHUpOBa-
HBI, TIOJIBEPTIIUCH TIIyOOKOW KOPPO3UH, YTO MPUBOJIUT K HEMOJIHOMY IIEPEKPHITHIO TIPOJICTOB;

- TPY30MOAbEMHOE 00OPYZOBaHHE: MOCTOBBIE KpaHbl I.I.2X15TC, pacmnonoxKeHHbIE B
MIOMEIICHUSAX YIPABJICHUS 3aTBOpaMH B HepabodeM COCTOSHUH, MOPAJIbHO W (U3NYECKU
ycTapenu u TpeOyloT 3aMEHBI.

3aki0ueHue. AHAIN3 COCTOSHUSI TPEX HUTOK TOHHENS [[OHCKOTrO MarucCTpallbHOTO KaHaja
IIoKasall, YTO COOPYKEHHUE UCIIBITAIO 3HAYUTENILHBIA U3HOC U KOPPO3UIO KaK Ha JKe1e300€ TOHHBIX I10-
BEPXHOCTAX, TaK M HA METAJUIMYECKUX KOHCTPYKIHAX. DTO SBISETCS CEPhe3HOW MpoOIeMoi, Io-
CKOJIBKY CTPYKTYpHas IEJIOCTHOCTb TPEX HUTOK TOHHCIIA MOKET 6LITB Hapynai€Ha, 4YTO MOXKET IpUBE-
CTHU K aBapUHHON CUTyaluu.

OHHOﬁ M3 OCHOBHBIX IMPUYMH TAKOIr'0 COCTOAHUA TPEX HUTOK TOHHEIA ABJIACTCA IJIMTCIIbHAS
dKCIUTyaTanus 0e3 MOIHKHOTO TEXHUYECKOTO OOCTYXHBAHHS W PETryIIpHOro peMoHTa. OTCyTCTBHE
PEryJsIpHOrO0 KOHTPOJIA U MPEeAYyNPEKIAOIUX MEpP, TAKUX KaK pecTaBpalus 3allUTHBIX MOKPBITUN U
MEXaHU3MOB, MPUBEJIO K HAKOIJIEHUIO TOBPEXACHUHN U Aerpajlaliii MaTEPUaoB.

Kpowme Toro, gacTs rpy30moapeMHOT0 000PYAOBaHUS OTCYTCTBYET U Ta, KOTOpas BCe eIle Uc-
TIOJIb3YeTCsI, ABTSeTCS (PU3NYECKH U MOPAJIbHO ycTapeBIed. DTO CO3[aeT PUCK HE TOJIBKO JyIs paboT-
HUKOB, HO U JJId CaMOr'o COOPYKCHU. VCTapeBmee O60py]10BaHI/Ie MOXET HE COOTBETCTBOBATH CO-
BPEMCHHBIM CTaHAapTaM 6630HaCHOCTI/I, a €ro I[aJ'IBHefIIHai[ OKCILTyaTalus MOKET ITPUBECTU K CEPLE3-
HBIM aBapUIHBIM CUTYALMSIM.

Juis mpepoTBpamnieHysi HoJ00HBIX TIPodIeM B OyIynieM HEOOXOAUMO YCTAHOBUTH PETrYISIPHOE
TEXHHUYECCKOC OGCJIy)KI/IBaHI/Ie 1 KOHTPOJIb 3a COCTOAHUEM TPEX HUTOK TOHHEIIA. DTO MO3BOJUT CBOE-
BPEMEHHO BBISBIIATH M YCTPAHATH MOBPEXKICHHS, & TaKKe OOHOBIATH yCTapeBlllee 00OpyIOBaHUE.
Takxe ciemyer pa3paboTaTh CTPATETHIO MPOBEIEHUS PETYISPHBIX WHCIEKIIUH U PEMOHTOB, YTOOBI
moAACPKMBATb COOPYKCHUC B 0Oe30macHOMH HaACKHOM COCTOSAHHU Ha HPOTAKCHHUU BCETO CPOKa €ro
SKCIITyaTalluu.

ORHOBpPEMEHHO € MPOBEJCHNEM PadOT MO0 BOCCTAHOBJICHUIO TPEX HUTOK TOHHENSI HEOOXO0IUMO
pa3padoTaTh W BHEAPUTH CTPATETHIO 10 YIPABICHUIO M OOCIYKUBAHUIO COOPYKEHHUS. DTO MOXKET
BKJIFOYATH B Ce0s YCTAHOBJICHUC PETYJIAPHBIX Fpa(I)I/IKOB PIHCH€KLII/II>1, TEXHUYECKOT'O O6CJ’Iy>KI/IBaHI/I$I u
PEMOHTHBIX pa60T, a TaKXE CO3JaHUEC CHUCTEMBI MOHUTOPHUHI'Aa COCTOSAHHA TPEX HUTOK TOHHEIIA IJIA
CBOEBPEMEHHOT'O BBISIBIICHUS U YCTPAaHEHUS MOTEHIMAIbHBIX TipobieM [13, 14].

Baxxno Taxke mpoBOANUTH 00y4YEeHHE TIEpPCOHAa, OTBETCTBEHHOTO 3a IKCIUIyaTaIllio U 00CITy-
KUBAHUC TPEX HUTOK TOHHEIIA, IO COBPEMEHHBIM CTaHAapTaM U METOJaM pa6OTI)I. 9TO IIOMOXKET I10-
BBICUTH 3(1)(1)6KTI/IBHOCTI: 1 0€30I1aCHOCTH IKCIUTyaTalluhl COOPY’KCHUS, a TAKIKC 00€eceYnuTh COOTBET-
CTBHUEC MCKJAYHAPOJHBIM HOpMaM U Tpe6OBaHI/I$[M.

B 3aKJIIOUYCHUEC, aHAJIN3 COCTOAHUA TPEX HUTOK TOHHCIIA I[OHCKOFO MAarucCTpajJbHOIr0O KaHajia
Moa4YCpKUBACT H606X0)_'[I/IMOCTB HEMCIJICHHOI'O BOCCTAHOBJICHUA U MOJACPHU3ALIUN COOPYIKCHUS. HpI/I—
HATHUE COOTBCTCTBYIOIIHUX MEP IMO3BOJIUT oOecrieynuTs 0E€30I1aCHOCTL U HaJCKHOCTh OKCILTyaTallun
TOHHCJIA, COXPAHUTD €ro CTPYKTYPHYIO HEJIOCTHOCTD U MPEAOTBPATUTL BO3MOKHBIC aBapI/If/iHI:IG CUTY-
aluu. 9T0 Tpe6yeT COIIaCOBaHHOI'0 YCHJIMA BCEX 3aMHTCPECCOBAHHLIX CTOPOH M BBIACIICHUA JOCTa-
TOYHBIX PECYPCOB LIS MMPOBEACHHS HEOOXOIUMBIX paboT [12].

Conclusions. An analysis of the condition of the three lines of the tunnel of the Don main ca-
nal showed that the structure experienced significant wear and corrosion both on reinforced concrete
surfaces and on metal structures. This is a serious problem because the structural integrity of the three
lines of the tunnel can be broken, which can lead to an emergency.
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One of the main reasons for this state of the three lines of the tunnel is long-term operation
without proper maintenance and regular repairs. The lack of regular control and preventive measures,
such as the restoration of protective coatings and mechanisms, has led to the accumulation of damage
and degradation of materials.

In addition, part of the lifting equipment is missing and the one that is still in use is physically
and morally obsolete. This creates a risk not only for workers, but also for the structure itself. Outdat-
ed equipment may not meet modern safety standards, and its continued operation may lead to serious
accidents.

To prevent similar problems in the future, it is necessary to establish regular maintenance and
monitoring of the condition of the three lines of the tunnel. This will allow timely detection and repair
of damage, as well as updating outdated equipment. A strategy should also be developed to carry out
regular inspections and repairs to keep the structure in a safe and reliable condition throughout its life.

Simultaneously with the work on the restoration of the three lines of the tunnel, it is necessary
to develop and implement a strategy for the management and maintenance of the structure. This may
include establishing regular schedules for inspections, maintenance and repairs, as well as establishing
a system for monitoring the condition of the three tunnel lines to identify and eliminate potential prob-
lemsin atimely manner [13, 14].

It is also important to train the personnel responsible for the operation and maintenance of the
three lines of the tunnel in modern standards and working methods. This will help improve the effi-
ciency and safety of the operation of the facility, as well as ensure compliance with international
standards and regquirements.

In conclusion, the analysis of the condition of the three lines of the Donskoy Main Cana Tun-
nel highlights the need for immediate restoration and modernization of the structure. The adoption of
appropriate measures will ensure the safety and reliability of the operation of the tunnel, maintain its
structural integrity and prevent possible emergencies. This requires a concerted effort by all stakehol d-
ers and the allocation of sufficient resources to carry out the necessary work [12].
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Abstract
Introduction. Obtaining guaranteed high yields of melon crops is possible with full compliance with
all technological operations of their cultivation. One of such operations is weed control [2, 11]. For
this purpose, as weeds appear, crops are cultivated. But during the third and sometimes the second cul-
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