ctBa 1o H/Lr = 1,5, TpaguLIMOHHBIE METObl OTPAHUYMBAIOT BEPXHIOIO IPAHHUILY JMANa30Ha
3HaueHueM H/L1=0,7 B cBsI3u ¢ HEBO3MOXXHOCTBIO yu€Ta CTPYKTYpPbl KPUBOJIMHEHHOTO OTO-
Ka[1].
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VIIK 626.1
3®PEKTUBHBIE CIIOCOBBI BOPbEBI CO CHETO3AHOCUMOCTBIO
KAHAJIOB KPYIJIOTOJIMYHOTO JIEVICTBUS

M. Masukraiiyasl, M. 7Kakanos, A.H. A0aynaeBa
Tapasckuiil rocynapctBeHHblid yHuBepcureT uM. M. X. [lynatu, r. Tapa3s, Kasaxcran

Ha  xanamax  Kpyrjaorogu4yHoro  JEWCTBUSL ~ MOIIHBIE  CHEXHBIE  3aHOCHI,
COCPEIOTOYEHHBIE HA IIOBEPXHOCTH JIEIOBOIO IIOKPOBA, OJHOBPEMEHHO ACHCTBYIOT HA HEE
KaK TepMHUYECKasi, TaK U cTaTudeckas Harpyska. [lo Mepe MHTEHCUBHOIO CTauBaHUs JIbJIA C
HIDKHEW ITOBEPXHOCTH HA YYaCTKaX CKOIUIEHUS CHEXHBIX Macc, a TaKXKe 3a CYeT
YBEJIMYEHHUS CTATUYECKON HAarpy3Ku OT CHera, o0pa3yroTcs MPOJI0JIbHbIE TPEIUHBI BO JIbIY.
CHer HacpllaeTcss BOJOW, MOAHUMAIOUIEICA BBEPX IO TpPEUIMHAM, U IPOUCXOIUT
IIOCTENIEHHOE TIOTPYKEHHE CHEXHO-JIETOBOM Macchl. Bce 3TO MPHUBOAMT K yMEHBUIEHUIO
MPOITYCKHOM CIOCOOHOCTH KaHala, a B OTAENbHBIX CIydasx U K MOJHOM 3aKyNOpKe KUBOIO
CEUCHHMS CHEXKHO-JIeTOBOM Maccow [1].

Ha Takmx yuacTkax oOpa3zyeTcs MOIIHOE 3a)KOpPHOE IO0Je, KOTOPOE MpPENsITCTBYET
MIPOMYCKY BOJBI 0 BOJOMNPOBOIALIEMY TPAKTy HWXKE OTOrO CTBOpa. BbImie 3a:K0pHOro
y4acTKa ypOBEHb BOJbI PE3KO IMOBBIIIAECTCS, YTO NPUBOAUT K aBapUUHBIM cuTyanusM. Ha
kanane Mpreim-Kaparanma 3a mepuoji ero SKCIUTyaTallud Takue SBICHUS HaOII0JaIHCh
HeogHokpaTHO. Hampumep, 3umoii 1971-72 rr. Ha xaname Ne38 (146-155 kM Tpaccel) B
pe3yapTaTe 3aKylmoOpKM JKMBOIO CEYEHHUS KaHaja CHEXKHO-JIEAOBBIMM CKOIUICHHUSIMU
0o0pa3zoBaJicsl MOIIHBIA 3aKOPHBIM y4acTOK OOIIEH MpPOTSHIKEHOCThIO OKoJio 5 kM. B
pe3ynbTare 3TOro SBJIEHUS BOJOMNOJaYa MO KaHaly Oblia MpeKpalieHa g0 KOHIA ampeds.
ITonbITKM TUKBUAMPOBATH 3aKOPHBIM Y4aCTOK B3PBIBOM WJIM MEXAHUYECKOM IPOUYMCTKOU
AKCKaBaTOpaMu He Aayiu oxxujaemoro s¢¢dexra. Bo-nepBbix, NOABE3IHbIE MYTH K KaHATY
OBLITM 3aHECEHBbI CHETOM, BO-BTOPBIX, JUIMHA CTPEJbl SKCKABATOPa HE TIO3BOJISLIIA MTOJHOCTHIO
PACUUCTUThH PYCIO U, B-TPEThUX, 3KOPHBIM Yy4acCTOK ObLI AOCTaTOYHO NIUHHBIN (3830 Mm).
JIMKBUAMPOBATH 3AKOPHBIM y4YacCTOK YyNAJIOCh CEpUEH NMHAMUYECKHX IIPOKAYEK JIMIIb
MOCJIe HACTYIJICHUS OTTEMeNeH epe/] MOJ0BOIbeM (TPEThs JIeKaia anpers).

B 1974-1978 rr. wuccnemoBaHueM NpoOJeMbl W pa3pabOTKONW CHETO3AIUTHBIX
MeponpusaTui Ha kanane Mpreim-Kaparanaa 3annmancs BHUUI umenu b.E. Beneneesa. B
uxX paboTe maercs JCTaNbHBIM aHANM3 NPUYMH BO3HUKHOBEHHS CHEXHO-JIEOBBIX
3aTpYJHEHUN Ha KaHajax KpYIVIOTOAWYHOIO JEWCTBUS W MpeIaraercs KOMIUIEKC
WHXEHEPHBIX MEpONpUATUHA 10 MX npenoTBpamieHrnto. CyThb 3TUX MEpPONPUATHH
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3aKJII0YAETCd B YCTPOWCTBE KOHTYPHBIX CHETO3alIUTHBIX JIMHUW B BHUAE 3a00pOB H
necomnonoc. UMy Takke MpeuiokeH Crnocod yCTpoicTBa CeUeHMsl KaHaia HE3aHOCHMMOTO
CHETOM, BKJIIOYAIOLIETO COOPYXEHUE B HAJBOJHOM CKIIOHE KaHaja, MPOXOJAIIEro B
TIIyOOKOU BBIEMKE, JOMTOJIHUTEILHOW €MKOCTH ISl aKKYMYJISIIIUA METEJIeBOro cHera [2].

BompocaMu cHero3amurthbl THAPOTEXHUYECKUX COOPYKEHUH, B TOM YMCIie M KaHAJOB,
B TMOCJEIHHE TOJbl 3aHMMANUCh YydeHble Ka3zaxckoro Hay4dyHO-HCCIEI0BATEIBCKOIO
MHCTUTYTa BOJHOTO XO35IMCTBA M Tapa3cKoro rocylapCTBEHHOTO YHHUBEPCHUTETAa HWMEHHU
M.X. [Jynatu. Ha ocHOe MHOTOJIETHMX HATypHBIX W Ja0OpaTOPHBIX HCCIIEOBaHU,
BBIIIOJIHEHHBIX Ha JCHCTBYIOIIMX KaHajaX, a TakKe aHaiu3a U 000OILEeHUs OnbITa PabOThI
CHETO3aIUTHBIX CPEACTB Ha JAPYruX OOBEKTaX HAPOIHOIO XO3SHCTBA, MNPEATIOKEHBI
CTHOCOOBI 3aIIUTHI OT CHEKHBIX 3aHOCOB TUAPOTEXHUUECKUX 00BEKTOB [3-5].

OauH W3 BBIAAIOUIMXCS CHEHNAIMCTOB B 00JacTH Croco0OB OOpbObI CO CHEKHBIMHU
3aHOCAaMHU Ha KaHajiax KpyrioroauyHoro newctsus, npodeccop C.M. KoiibakoB B cBoeit
MoHorpadum «IIpobiempl 3KCILTyaTalud THAPOTECXHHYECKUX OOBEKTOB B  CIOXKHBIX
MPUPOAHO-KIMMATHYECKUX YCIOBHSIX» IMPHUBOJUT HA OCHOBE HATYPHBIX U J1a0OPAaTOPHBIX
UCCJIEIOBAaHUN OCHOBBI TEOPHUHM CHETONEPEHOCa, pacueThbl CHEr03aHOCMMOCTH KaHaJoB,
JUHAMUKY CHEXHOTO 3aHOCa B pyclie KaHAJIOB M PacyeThl MapaMeTPOB CHET03aHOCUMOCTH
Ka”aJos [1].

Huxe npuBoaMM HECKONBKO CIIOCOOOB 3alllUThI KAHAJIOB OT CHEXHBIX 3aHOCOB. /3Be-
CTEH CIOCO0 3alllUThl KaHAJIOB OT CHEXKHBIX 3aHOCOB IyTEM 3aJI€p:KaHUs METEJIEBOIO CHera
B EMKOCTH, YCTPOCHHOU B HAJIBOPHOM CKJIOHE IOJBETPEHHHOI'0 OTKOCa KaHana [6].

Henocratkamu gaHHoOro crnoco0a sIBISIFOTCS OrpaHUYEHHAas: BMECTUMOCTh €MKOCTH, a
TaK)K€ BO3SHUKHOBEHHUE BOJIHOM 3PO3UHU OTKOCOB U, KaK CJIEICTBUE, 3aUJICHUE pyciia KaHala
BO BpEMsI TassHUSI CHEXKHOTO 3aHOCA.

Eme ectb crmoco0 3ammuThl KaHalla MyTeM CPE3KH TPyHTa OPOBKH C HABETPEHHOMH
CTOPOHBI 0] YKIIOHOM, PaBHBIM €CTECTBEHHOMY OTKOCY CHEKHOI'O 3aHOCA.

Onnako naHHBIA coco0 Takke 00afaeT HEeJOCTaTKaMH, B YaCTHOCTU, Ha y4acTKax
KaHaja, MPOXOMSAIIMX B TIyOOKOW BbIEMKe, OH TpeOyeT yBeIWYeHHs MOJOCHl OTBOAA U
o0BemMa 3eMJIISTHBIX PaboT.

Mpbl HIKE NpejJiaraéM COBEPILIEHHO HOBBIM CIOCOO 3allUThl KAHAJIOB OT CHEXHBIX
3aHOCOB, KOTOPBIM TOJNBKO pa3pabaThiBaeTcs. 3afadeid ero sBISETCS  CO3/aHHE
HE3aHOCUMOT0 MPOQUIIS KaHAJIa HA y4aCTKaX, CUJIBHO 3aHOCHUMBIX CHETOM.

OTiokeHne CHera B pycie KaHaia MPOWCXOAMT MOCTETICHHO, HAaUMHAs ¢ ONrbKaliein
CO CTOPOHBI CHETOCOOpHOTO OacceiiHa OpOBKM KaHAJIa C MOCIEAYIONIMM HapacTaHHEM Bala
CHEXXHOTO 3aHOCa I10 HAIIPaBJICHUIO BETPa MO MEPE MOCTYIUICHUS] K KaHally METEJIEBOrO
cHera. Takasi KapTHHA TMOCJIEAOBATEIBLHOCTH 3alOJIHEHUS pycCla KaHalla CHEroM Mpu
METENsAX TMOJIHOCThIO  TMOATBEPXKAACTCS  pe3yibTaTaMU HATYpPHBIX  HUCCJEJIOBaHUM,
BBITIOJIHEHHBIX Ha JIEUCTBYIOIINX KaHANAX.

[lepennuii Kpail He3aBEpUIEHHOI'O CHEKHOI'O 3aHOCa MPEACTaBISIET COO0OM KpyToi
CKJIOH C KO3BIPhKOOOpa3HBIM BBICTYIIOM B BepxHell yacTu [1]. He3aBepieHHbIe CHEXHBIC
3aHOCBI OI'PAHUYEHBI IPU METENSX CBEPXY MPSAMOIMHEHHBIM MOTOKOM, B IIEPEAHEM Kpae —
UUPKYJIALUOHHBIM TOTOKOM. K03bIpbKk0OOpa3HbIil BBICTYIT CHEKHOTO 3aHOCa 00pa3yeTcs Ha
CTBIKE 3THX JIBYX IIOTOKOB.

bosbiioe npakTHyeckoe 3Ha4eHHE UMEET MPHU OLICHKE NPEIEIbHON CHEr03aHOCUMOCTH
KaHaJIOB TOYHOE YCTAaHOBJICHHE MPEEIbHOIO MOJOKEHUS MOBEPXHOCTH CHEKHOI'O 3aHOCa
(caexxHoro otkoca). CHeXXHbIE 3aHOCHI B pycjaxX KaHaJOB CO BCEX CTOPOH, KpOME BepXHen
MOBEPXHOCTH, OIKCHIBAIOT CEUCHHE KaHaia U npuHumaeT ee (opmy. Ilpu mocrarouHoi
IIMpUHE KaHajla CEYEHHUE MPEeNIeNbHOIO CHEXHOIO 3aHOca B PyClie MPEACTaBIsieT COOOM
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TpeyronbHUK. COOKY M CHU3Y CHEXHBIE 3aHOCHI COOTBETCTBEHHO OTPAaHUYEHBI OTKOCOM H
JTHOM (JIEOBBIM ITOKPOBOM) KaHaia. JIMIIb CBEpXy MpeAebHbIA CHeXXHBIA 3aHOC TPAHUYHT
c atmocgepoit. U Tak, onpenenuB NOJ0KEHHE CHEKHOTO OTKOCA U PacIoiorast JAHHBIMH O
KOHCTPYKTHBHBIX TapaMeTpax MOMEePEeYHETro CEYCHHs KaHalla, C JIOCTATOYHOW TOYHOCTHIO
MOJKEM OIPEACTUTh IUIOMAAb IMMONEPEYHET0 CEYCHHS WM O0BEM CHEXHOTO 3aHOoca Ha
eIMHUITY JJUHBI KaHalla, U OIEHUTh BETMUYMHY HArpy3KH OT CHEKHOTO 3aHOCA Ha JICTOBBIN
nokpoB. Kak mokasanu HaOJIIOICHUS, YKIOHBI CHEXXHBIX 3aHOCOB KOJICONIIOTCSI B JIOBOJIBHO
OoNBIIMX TpeaeNnax B 3aBUCHMOCTH OT pa3inuyHbIX (aktopoB. Ilpexme Bcero, yKiIoH
MOBEPXHOCTH CHEXKHOTO 3aHOCA 3aBUCHUT OT CKOPOCTH HAOETaroIiero moToka, Mpu KOTOPOu
dbopMupoBasics 3aHOC, U OT (UBUKO-MEXAHUYECKUX CBOWCTB CHEXHBIX YACTHII,
YYacCTBYIOIIMX B CHETOIIEPEHOCE.

[TocraBnenHas 3amada JOJDKHA PEIIATHCS 3a CUET TOTO, YTO M3MEHSIOT MOTEPEUHBIH
npoduns kaHaina, J00aBMB K HEMYy OepMy CO CTOPOHBI TOJBETPEHHOrO0 OTKOCa, B
3aBHCHMOCTH OT TOYHOTO YCTaHOBJICHHSI MPECIEHOTO MOJIO0XKEHHSI TOBEPXHOCTH CHEKHOTO
3aHOCa (CHEKHOT'O OTKOCA) B pycliax CUIBHO 3aHOCUMBIX CHETOM.

DTO JO0CTUTAETCS TEM, YTO B CIIOCOOE 3aIIUTHI KAHAJIOB OT CHEKHBIX 3aHOCOB MyTEM
M3MEHEHHMsI MonepeyHero npoduis KaHaaa, COrJIacHO IMPEANoIaraeMoMy HOBOMY CIOCO0Y,
M3MEHSIIOT TOMEpeYHbli mnpoduib KaHala, J00aBUB K HeMy OepMy CO CTOpPOHBI
MOJIBETPEHHOTO OTKOCa, B 3aBUCUMOCTH OT TOYHOTO YCTAHOBJCHHS TPEACTHHOTO
MIOJIO’KEHUS TIOBEPXHOCTH CHEXHOTO 3aHOCa (CHEXHOTO OTKOCA), B 3aBHCHMOCTH OT yIJia
aTak¥ MMpeo0JIaIaroIIero BeTpa Ha CHIIbHO 3aHOCHMBIX CHETOM y4acTKax.

Croco® 3ammThl KaHANOB OT CHEXHBIX 3aHOCOB pealn3yeTcs TeM, 4YTO Ha
CHJIFHO3aHOCHUMBIX YYacTKax KaHalla IyTeM HM3MEHEHHs MOIMEpPeYHero mpoduiis KaHaia,
COTJIACHO TIPEAIOIaracMoMy HOBOMY CHOCOOY, U3MEHSIOT MOTNEPEYHBIN Mpoduib KaHaia,
n00aBUB K HeMmy OepMy KO3(G(OHUIIMEHTOM OTKOCa PaBHBIM KOIPOUIMEHTY 3aI0KESHUS
MOJIBETPEHHOTO OTKOCAa mH BBICOTOH pPaBHOM TIyOMHE KaHaima h CO CTOPOHBI
MOJIBETPEHHOTO OTKOCa, B 3aBUCUMOCTH OT TOYHOTO YCTAHOBJICHHS IPEACITHLHOTO
MOJIOKEHUSI TTOBEPXHOCTH CHEKHOTO 3aHOCA, MPH KOTOPOM JOCTUTAETCs MPOAYBaeMOCTb
pycia 6e3 CHETOOTJIOKEHNU, HE3aBUCHMO OT BEIMYUHBI 00BheMa CHETOIepeHoca.

[Ipemmaraemplii  cmoco0 MOXKET TPHUMEHSATHCS B paliOHaX paclpOCTPaHCHUS
CHEromepeHoca Ha OOBOJHUTEILHO-OPOCHTEIBHBIX KaHallaX, MpeIHa3HAYCHHBIX IS
KPYIJIOCYTOUYHOM OKCIUTyaTalMu. TeXHHUYECKOe COCTOSHUE, HaJIMYhue B JOCTaTOYHOM
KOJIMYECTBE CTPOUTEIHHBIX MATEPUATIOB M TEXHHUKH JIa€T BO3MOXXHOCTh OCYIIECTBIICHUS
npeIaraeMoro crnoco0a B pailoHax pacpOCTPaHEHHS CHEKHBIX 3aHOCOB.
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