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Annomayusn. leab: 000011eHNE PACUETHBIX 3aBUCUMOCTEH JJIsl ONPEeJICHUs JI0MyC-
KaeMoro ko3¢ ¢unuenta GpuabTpauy 0OJUIIOBKH KaHalla ¢ 3alaHHONM HaJEKHOCTHIO M BEPO-
ATHOCTbIO 0€30TKa3HOU paboThl, a TaKkKe O0OOCHOBAaHME KOHCTPYKTUBHO-TEXHOJIOTHYECKOTO
pelIeHus i1 PEMOHTA TPEIIMH OSTOHHBIX OOJIHMIIOBOK MOJMMEPHBIMU MaTepuaiamu. Marte-
pHAaJIbI M MeTObl. MaTepuanamMu K UCCIEOBAHUIO MOCITYKUIH TPYAbl POCCHMCKUX YUEHBIX
B 00JaCTH TEOPUM HAIS)KHOCTH, PEMOHTA M PEKOHCTPYKIIMH COOPYKEHUH METHOPATHBHBIX
cucteMm. Pe3yabrarsl. [IpencraBiensl pacyeTHbIe 3aBUCUMOCTH IS ONPEICICHUS 3HAUYCHUS
OCpEeTHEHHOTO KOod(duImeHTa (UIbTpaluu, a TaKKe OTKa3a OOMMIIOBKM KaHana. Hapsmy
C OTUM TMPUBEJCHBI 3aBUCUMOCTH, MO3BOJISIIOIINE OMPEEIUTh XapaKTEPUCTUKU HAJIEKHOCTU
00sn110BKH. [IpeioskeHbl 3aBUCUMOCTH IS ONIPEICTICHUS IUPUHBI U TI1yOWHBI Pa3IesIKH Ta-
3a, HCIOJIb3yeMble IMPU BOCCTAHOBJICHHHM BOJIOHETIPOHUIIAEMOCTH OETOHHBIX OOJIMIIOBOK,
a TaK)K€ UX CXEMBbI JJIsI BOCCTAHOBJICHUS BOJIOHEITPOHUIIAEMOCTH MOJIUMEPHBIMH MaTepuraa-
Mu. BbiBoabl. O000IIIEHBI pacyeTHBIE 3aBUCUMOCTHU IS OMPECIICHUs OCPEAHEHHBIX 3Haue-
HUH KodpdunmenTa GpuiabTpanuy OETOHHBIX, OETOHOIUICHOYHBIX U )KEI€300€TOHHBIX MPOTH-
BOMMIBTPAIIMOHHBIX OOJIMIIOBOK KAaHAJIOB C 33/IaHHOM HA/IEKHOCTBIO U BEPOSITHOCTHIO OE30T-
Ka3HOW palboThI MpHU ONPEAETICHHOM CPOKE AKCIUTyaTaluu KaHaya. [IpuBeneHsl 3aBUCUMOCTH
JUISL OTIpEIeNICHUs IIUPHUHBI U TIIYOHHBI pa3[IelKi PEMOHTHOTO Ta3a JJsi BOCCTAHOBIIEHUS BO-
JOHEIPOHHUIIAEMOCTH TPEIIUH B OOJIMIIOBKaX KAaHAJIOB, a TAKXKe CXeMbI NPOQHIICH pa3aenku
rasa o TpeuHaM Jyisi BOCCTAHOBIIEHUS X BOJIOHEIPOHUIIAEMOCTH MOJIUMEPHBIMUA T€PMETH-
3UPYIOIIMMH MaTepraIaMu.
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On issue of reliability and repair of concrete lining of irrigation canals
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Abstract. Purpose: to generalize the calculated dependencies for determining the al-
lowable filtration coefficient of canal lining with a given reliability and probability of failure-
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free operation, as well as to substantiate the design and technological solution for repairing
cracks in concrete linings with polymeric materials. Materials and methods. The materials
for the study were the works of Russian scientists in the field of theory of reliability, repair
and reconstruction of reclamation systems structures. Results. Calculated dependencies to de-
termine the value of the average filtration coefficient, as well as the failure of the canal lining
are presented. Along with this, the dependencies allowing determining the characteristics of lin-
ing reliability are given. Dependences for determining the width and depth of the groove cutting
used in restoring the water impermeability of concrete linings, as well as their schemes for re-
storing the impermeability of polymeric materials are proposed. Conclusions. The calculated
dependences for determining the average values of the filtration coefficient of concrete, con-
crete-film and reinforced concrete impervious linings of canals with a given reliability and
probability of failure-free operation for a certain period of canal operation are generalized.
The dependences for determining the width and depth of the repair groove to restore the water
impermeability of cracks in canal linings, as well as the schemes of groove cutting profiles
along cracks to restore their water impermeability with polymeric sealing materials are given.

Keywords: reliability, filtration coefficient, reconstruction, concrete lining, expansion
joint, impervious protection, water impermeability, canal
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BBenenne. B mporecce anuTenbHON SKCIUTyaTalud OETOHHBIE U KeIe300€TOHHbBIE
MOKPBITHS, U B YACTHOCTU OOJUIIOBKH KAaHAJIOB MEJIMOPATUBHBIX CUCTEM, MOJIBEPKEHBI BITHUSI-
HUIO MHOTOYHUCJICHHBIX ()aKTOPOB, KOTOPHIE B 3HAYUTENILHON CTENEHU HEraTMBHO CKa3bIBa-
IOTCSI HA UX TTPOTUBO(PMIBTPAIIMOHHBIX CBOMCTBAX [1].

Tor ¢akt, 4yTO PKCIUTyaTaI[Usi OPOCUTENBHBIX KaHAJIOB U THAPOTEXHUYECKUX COOPY-
JKEHUW Ha HUX OCYIIECTBISIETCS B JJOCTATOYHO arpeCCUBHOM CpeJie, CKa3hIBaeTCA Ha XapakTe-
PUCTUKAX BOJIOHENPOHUIIAEMOCTH, MOPO30CTOMKOCTH, XUMUUYECKOW CTOMKOCTH MX MPOTUBO-
(GUIbTPAIMOHHBIX AJIEMEHTOB [2].

HccnenoBaHusIMU TaKHX 3JIEMEHTOB MEIMOPATUBHBIX COOPYKEHHUM 3aHUMAJICS LeIbIi
PAIl OTEYECTBEHHBIX yUeHbIX, a UMeHHO: A. I'. Amumos [3], A. B. Umenxko [1], FO. M. Kocu-
yeHko [4—6], C. B. Conbckuii [7], O. A. baes [8] u ap. [9].

CHmkeHre oTephb BOJIbI Ha KaHaJlaX ¥ BOJOEMax IMOJpa3yMeBaeT MPOBEACHUE MOJIEP-
HU3AlUU CUCTEM BOJIOTIO]a4M, BOCCTAHOBIIEHHE M YCTPONUCTBO MPOTUBO(PHUIBTPALIMOHHBIX 00-
JUIIOBOK, BBIMOJHEHUE PEKOHCTPYKIIMU OPOCUTEIILHOW CETH M PACIIOJIOKEHHBIX Ha HEHl Co-
OpYKEHUH C MPUMEHEHUEM COBPEMEHHBIX MaTEpPHAIOB U TexHoJorui [ 10].

B 370l CBsI3M 11€71B10 HACTOSAIINUX UCCIIEAOBAHUH SBISIIOCH 0000IIEHHE PACUETHBIX 3a-
BHUCHUMOCTEH sl OTpeieNIeHus omyckaemMoro koddduienta GpuapTpanun oOIUIIOBKY KaHa-
Ja C 33JJaHHON HA/JEKHOCTHIO M BEPOSATHOCTHIO 0€30TKa3HOM paboThI, a Takke 0OOCHOBAHHE
KOHCTPYKTUBHO-TEXHOJOTHYECKOTO PEIICHHs IS PEMOHTa TPEUIMH OETOHHBIX OOIUIIOBOK
MOJIMMEPHBIMU MaTepHaIaMHu.

Marepuanbl u MeTObl. MaTepuanamMu K UCCIICTOBAHHUIO TTOCTYKUIIH TPY bl POCCHIA-
CKHX YYEHBIX B 00JIaCTH TEOPHH HAJCKHOCTH, PEMOHTA U PEKOHCTPYKIIUU COOPYKEHHU Me-
JTUOPATHUBHBIX CHCTEM.
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Pe3yabTaThl U 06cy:kaeHHe. OCHOBHBIM M ONTHUMAJIbHBIM KPUTEPUEM OOECHeUeHUs
IPOTUBOGMIBTPALIMOHHON 3aIllIUTHI PYCENl OTKPBITHIX OPOCHUTENBHBIX KaHAJOB SIBISETCS
Ha/IeXKHOCTb, KOTOpasi rapaHTUPYyeT MOJIHOLEHHYIO (YHKLUHOHAJIbHYI PabOTy COOpYXKEHUs
IpU €ro MOCTOSHHOHM »Kcrutyaranuu [2]. IIpu BeIOOpe NMpOTHBOGMIBTPALMOHHON 3aIIUTHI
Ha OPOCHUTENbHBIX KaHaJax UMeeT 3HaueHue 00ocHoBaHUE ee Haubosee 3(pPeKTUBHOM U KO-
HOMMYHOM KOHCTPYKLIMU MPUMEHUTEIBHO K KOHKPETHOMY Y4acTKy C y4€TOM I'MJIpOreoJoru-
YECKHMX U KJIMMAaTUYECKUX YCIOBUIl MECTHOCTH, UTO 00ycaBiIMBaeT Oe3aBapuilHoe QyHKINO-
HUpPOBaHUE Bcel cucteMbl. OCHOBHBIM IapaMeTPOM, KOTOPBIM 00ecrieunBaeT MaKCHUMaJIbHYIO
HaJIeXKHOCTh TPUMEHAEMON KOHCTPYKLIUH OOJIMIIOBKH, SIBJIAETCS KOA(P(UIMEHT PHIBTPALIUH.

[Ipu omnpeneneHun 3Ha4eHust Kodpduurenra GpuibTpanun ooauoBkd Kis, , M/CyT,

CJIEyeT UCIOJIb30BaTh CIAEAYIONTYIO 3aBUCUMOCTS [11]:
o bogn O
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Ly
MJICHOYHOM 3KpaHe, M;

K — ko3 dunmenT GuibTpamyy MoACTUIA0IIET0 OCHOBAHHUS, M/CYT;
H — xanwsipHblil BaKyyM TPYHTA, M;
0L — MmapameTp, onpeaesaeMbli U3 ypaBHeHus Buaa [12]:

F(o) =
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e — CpCAHAA BbICOTA BBICTYIIA IEPOXOBATOCTH, M,

61‘10 — IIMPUHA PACKPBITUS NOBPEXKACHUS (TPELIUHBI), M.
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(K5, ) MOAUHMHSETCS HOPMAIBHOMY 3aKOHY ['aycca, Uist OlpeiesieHus ero 3HAuCHHs HaijieM

CpPEeIHMI YPOBEHb JAOMYCKAEMOW BEJIMYUHBI V 1O 3aBUCUMOCTH [11]:
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H
[IpencraBiennble GOpMyIbl JAIOT BO3MOXHOCTH ONPEAETUTh TOMyCcKaeMblil koahdu-
UEeHT (QUIbTpAl OOJIMIIOBKM KaHalla C 33/JIaHHON HAJEKHOCTHIO M BEPOATHOCTHIO 0€30T-

Ka3HOW paboThl P Npu CPOKe IKCILIyaTallly KaHaua T M YUCIe BEIOPOCOB Vi . IlpuHnmas
oon

JIOCTaTOYHO BBICOKOE 3HAUCHUE BEPOSATHOCTH Oe30Tka3zHOW paboTel o0immoBku P = 0,99,
MO’KHO ONPEIENIUTh JA0IMyCKaeMbli KO3 PUIMEHT QuiIbTpanuu, Npyu KOTOPOM (PpUIbTpaliMoH-
HbIe TOTEepH (BCIIEACTBUE BOAONPOHMIIAEMOCTH) COKPATATCS N0 MHHHMMAJBbHBIX 3HAYCHHH.
C yueTom 3TOro 00ecreunBaeTcs COXpaHEHHWE BBICOKMX MPOTHBOQMIBTPAMOHHBIX CBOWCTB
3alIUTHOTO MOKPHITHS HA BECh TIEPUO/T SKCILTyaTalluy KaHaIa.

OmnpeneneHre pacyeTHBIX JOMYCKAEMBbIX 3HAYEHUH OCpeAHEHHBIX K03(duIueHTOoB
¢GuibTpauy OETOHHBIX, KeJIe300€TOHHBIX, OETOHOIICHOYHBIX OOJIMIIOBOK CHOCOOCTBYET
00€CTIeueHNUI0 KOHTPOJISI UX MPOTHBOGUIbTpaiioHHON 3¢ dektuBHocTH [13]. [dns Gesara-
PUIHOTO (PYHKIIMOHUPOBAHHSI OPOCUTENbHBIX KAaHAJIOB METHOPATUBHBIX CHCTEM B TEUCHHE
IPOJIOJDKUTEIBHOIO MEpPHOAa IKCIUTyaTallul CJelyeT CBOEBPEMEHHO IPOBOJAUThH TEKYIIHe
VI KalUTaJIbHBIE PEMOHTHI MPOTUBOPHIBTPAIIMIOHHBIX OOJUIIOBOK, TaK KaK OHH CO BpeMe-
HEM pa3pylIaloTCs, HA WX TOBEPXHOCTH OOPA3yIOTCS paziMYHbIC Ne(PEKTHl B BHIE TPEIIHH,
CKOJIOB, BBIOOMH, KOPPO3UU M UIETYIIEHHs OETOHA, YTO 3HAYMTENbHO CHUXaeT 3(pdexTus-
HOCTh UX paboThI [14].

lInpuna peMOHTHOrO masa B, M, B O0IMIOBKE ONPEACISCTCS MO CICAYIOLICH 3aBH-

CHUMOCTH.
B - Ab-100
P K-¢
rae Ab — mMpuHA PaCKPHITHS TPEIIUHBL, M;

b
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K — xoodduuueHT, yIuTHIBAIOINN YMEHbIICHUE TOKa3aTenell (U3NKO-MEXaHUIECKUX
XapaKTEPUCTHK T€PMETHKOB B nepuo ux padorer, K =0,1;
€ — BeIMUYMHA 1e(OPMHUPOBAHUS T€PMETUKOB, Yo.
I'nybuna pemonTHOro masa H,, M, IPHHUMACTCs C y4ETOM COXPAHHOCTH IOIUMEp-
HBIX MaTepUasoB OT BHELIHUX BO3/IECHCTBUNA U YCIOBUH UX YKJIAJKHU B 1a3 110 BBIPAKEHUIO:
H, ~ 0,7Bp.
Ha ocHoBanun anaimza pab0TOCIIOCOOHOCTH MOJMMEPHBIX PEMOHTHBIX KOMIIO3MLIUI
(ITPK) ycraHaBiauBaeTCsi BO3MOKHOCTb MX IPUMEHEHMS AJIs1 YCIIOBUH AKCIUTyaTallMM KaHAJIOB
U TUAPOMEIHOPATUBHBIX 00BEKTOB. [Ipy 3TOM BBINOJIIHEH aHAIM3 CIEAYIOUIMX XapaKTepH-
CTUK: IMKIMYHOCTb M3MEHEHUS LIMPUHBI TPEUIMH M IIBOB, MAaKCUMalbHas BEJIMYMHA €
IPU HU3KUX TeMIIepaTypax, HOCTOSIHHOE BO3JACHCTBUE BOABI U YMEHBIIEHUE OTHOCUTEIbHBIX
nedopmaruii (Ha 50—100 %) B 30HE 00pa30BaHUS TPEIIUH U MIOBPEKICHUH.
Jl1s IacCUBHOM TPEIMHBI IIMPHHY PEMOHTHOTO 1a3a B yCTaHABIMBAIOT MO (HaKTH-

YecKoi IIUPUHE PACKPBITUA U y,HO6CTBy IMPOBCACHUA pa60T, a BbICOTA IIa3a Hp JO0JDDKHA ITpH-

HUMAaTbCs MO LMpuHe nasza. s peMoHTa OETOHHOM OOJMIIOBKM HEOOXOIUMO IPOM3BECTU
3a[eNIKy Tas3a 1o TpeuiuHe. Mcxons W3 BBIMIECKAa3aHHOTO IMPEICTAaBICHO YeThIpe MpPOQuIIs
pa3zenKy 1asa 1no TpeumHe (pUcCyHok 1).
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a — TpeyroiibHas; O — MPAMOYTOoJbHAs (C TPOTHBOAATE3UOHHBIM CIIOEM); 8 — IPSIMOYTOJIbHAS
(6€3 IpOTHBOAATE3NOHHOTO CJIOs); 2 — TpaleleuaaIbHAs C TTPOTUBOAATC3NOHHBIM CIIOEM;
1 — xene300eToHHAs! KOHCTPYKIHS, 2 — TEPMETH3UPYIOIINH MaTepralr;

3 — TpemuHa B Ke1e300€TOHHOW KOHCTPYKIINH, 4 — IPOTHBOAATE€3NOHHBIN CIIOU

Pucynok 1 — Cxemsl npoduJiei pa3iejiku nasa no TpemjmHam
Figure 1 — Schemes of groove cutting profiles along cracks
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POJIb MEJH/IOPAHE/H/I 1M BOJAHOI'O XO3SMCTBA
B OBECITEYHEHUU YCTOMYNBOI'O PA3BUTUA 3EMJIEJEJINA
THE ROLE OF LAND RECLAMATION AND WATER MANAGEMENT
IN ENSURING THE SUSTAINABLE DEVELOPMENT OF AGRICULTURE
YcnoBus npuMeHeHHsl MPeAsIaraéMbIX CXeM Pa3/eiKy MOBPEXKICHUIM B BUAE TPEILUH
BAPBUPYIOTCS B 3aBUCHUMOCTH OT YCJIOBHMM SKCIUTyaTallMyd KaHajla ¥ MOJApa3AeIstoTCs 1o cie-
JYIOIIUM TTOKa3aTelIsIM:
- pa3zenka Masza MO CXEME « BBINOJHSETCS Ha ydyacTkaXx ¢ HauOoliee BBICOKUMU
HANPSDKEHUSIMU KOHCTPYKITUH;
- pa3ernka rmasa 1o cxeMe 6 MpUHUMAaeTcs 3a 0a30BbIA poduib, Kak Hanboee mpo-
CTOU B UCIOJIHEHUH;
- pa3jenKa rasa o CXeMe g BBINOJIHSACTCS [0 TPEOOBAHUAM KacaTeIbHbIX HANPSKSHUN;
- pa3zenka masza e XapaKTepusyercs HauOosiee HU3KMMH HANPSKCHHUSIMA B CCUCHUU
KOHCTPYKIIUH.
B kadectBe 6a3oBoro mpoduiis pa3aenkd TPEIIMH BO3bMEM CXeMy O Kak Haubosee
MPOCTYIO B BBIMOJHEHUU. [Ipu 3amojgHEHUN MOJMMEpPHBIM MaTepHalioM (F€pMETUKOM) pas-
JICTIKU Ta3a B YCIOBHSIX HU3KUX TEMIICPAaTyp BO3JyXa 3Ha4eHHE B, OyaeT MaKCHMAIbHBIM,

YTO CKAXKETCS MOJIOXKUTEIIBHO Ha HAITPSHKEHHOM COCTOSTHUU.
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2 IlpuBeneHbl 3aBUCMMOCTH JJIS OIPEACIICHUS] IIUPUHBI M TIYyOWHBI PA3ICIIKU pe-
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