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Annomauusn. lenab: 06001IeHIE PACUCTHBIX 3aBUCUMOCTEH ISl OIIPEIeTICHUS T0ITyC-
KaeMoro ko3¢ ¢uimenta GuiabTpanuy 0OJUIIOBKH KaHAla ¢ 3aJaHHON HAJEKHOCTBIO U BEPO-
ATHOCTBbIO 0€30TKa3HOU paboThI, a TaKkKe 0OOCHOBAaHHE KOHCTPYKTUBHO-TEXHOJIOTHYECKOTO
pelIeHHs Uil PEMOHTA TPEIIMH OETOHHBIX OOJHMIIOBOK IMOJIMMEPHBIMU Matepuaiamu. Mare-
pHAJBI U MeTOAbl. MaTepuanaMu K UCCIEI0BaHUIO TOCITYKUIH TPY/Ibl POCCUHCKUX YUEHBIX
B 00JIACTH TEOpPHH HAJEKHOCTH, PEMOHTA U PEKOHCTPYKIIMH COOPYKEHHH MEINOpPATHBHBIX
cucteMm. Pe3yabrarsl. [IpencTaBieHsl pacyeTHbIE 3aBUCUMOCTH IS ONPEIEIICHUS 3HAUYCHUS
OCpPeIHEHHOTO Kod(dummenTa QribTpamum, a TakXke OTKaza OOJMIIOBKH KaHama. Hapsmy
C OTUM MPUBEICHBI 3aBUCUMOCTH, MO3BOJISIIOIINE OMPEIEITUTh XapaKTEPUCTUKHU HAJIEKHOCTU
00mmoBKy. [IpenoKeHbl 3aBUCUMOCTH ISl ONIPE/IeNICHHSI ITUPUHBI U TITYOMHBI pa3fAesky ma-
3a, HCIOJIb3yeMbIe IMPU BOCCTAHOBJICHHHM BOJIOHETIPOHUIIAEMOCTH OETOHHBIX OOJIMIIOBOK,
a TaK)Ke MX CXEMBI JIJIsl BOCCTAHOBIJIEHUS! BOJOHEIPOHHUIIAEMOCTH TTOJIMMEPHBIMUA MaTepHaa-
Mu. BbiBoabl. O00OIIEHBI pacyeTHBIE 3aBUCUMOCTHU IS OTMPEIEIICHUs OCPEIHEHHBIX 3Haue-
HUH Kod(dumenTa GuiabTpanuyu OETOHHBIX, OETOHOIUIEHOYHBIX U JKEIe300€TOHHBIX MPOTH-
BOMMIBTPAITMOHHBIX OOJIMIIOBOK KaHAJIOB C 33/IaHHOM HAJEKHOCTHIO U BEPOSITHOCTHIO OE30T-
Ka3HOU paOOoTHI MPH ONpENeIEHHOM CPOKE dKCIUTyaTaluu KaHana. [IpuBeneHs! 3aBUCHMOCTH
JUTSL OTIpEZIeNIEHUs IUPHUHBI U TITYOHHBI pa3/IeIKi PEMOHTHOTO Ta3a /il BOCCTAHOBIICHUS BO-
JIOHENPOHHUIIAEMOCTH TPEIIUH B OOJIMIIOBKAX KAaHAJIOB, a TAKXKe CXEMbl NPOQHIIEH pa3aenku
1a3a 1o TPeIIMHaM JJIsl BOCCTAHOBJIEHUS MX BOJOHEIPOHHUIIAEMOCTH TOJIMMEPHBIMU FepMETH-
3UPYIOUIMMH MaTepHaaMH.
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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

Evaluation of the research results: the main provisions of the article were reported at
the All-Russian scientific and practical conference “The role of land reclamation and water
management in ensuring the sustainable development of agriculture” (Novocherkassk, Febru-
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BBenenne. B mporecce miuTenbHON SKCIUTyaTalid OETOHHBIE U JKeIe300€TOHHBIE
MOKPBITUS, U B YACTHOCTU OOJIMLIOBKU KAHAJIOB METMOPATUBHBIX CUCTEM, MOIBEPKEHBI BIIUS-
HUIO MHOTOYHMCIICHHBIX (PaKTOPOB, KOTOpPHIE B 3HAYMTEIbHOH CTEIIEHM HEraTUBHO CKa3bIBa-
IOTCS HA X TPOTUBOPMIBTPAIIMOHHBIX CBOMCTBAX [1].

Tor ¢akr, 4yTO PKCIUTyaTaI[Usi OPOCUTENBHBIX KaHAJIOB U THAPOTEXHUYECKUX COOPY-
JKEHUI Ha HUX OCYILECTBIISETCS B JOCTATOUHO arpEeCCUBHOM Cpejie, CKa3bIBaeTCsl HA XapaKTe-
PUCTHKAX BOJOHENPOHULIAEMOCTH, MOPO30CTOMKOCTH, XUMUYECKON CTOMKOCTH UX MPOTHUBO-
(GUIbTPAIIMOHHBIX AJIEMEHTOB [2].

HccnenoBaHusIMEU TaKHX 3JIEMEHTOB MEIMOPATUBHBIX COOPYKCHHUM 3aHUMAJICS LEbIN
PSZT OTEYECTBEHHBIX yueHbIX, a UMeHHO: A. I'. Anmumos [3], A. B. Umenxo [1], FO. M. Kocu-
yeHko [4—6], C. B. Conbckuii [7], O. A. baes [8] u ap. [9].

CHukeHmne noTepb BOJIbl HA KaHaJIaX M BOJIOEMAaX I0/Ipa3yMeBaeT MPOBEJAECHUE MOJIEp-
HU3AIMK CUCTEM BOJONO/aud, BOCCTAHOBJIEHUE U YCTPOWCTBO MPOTUBO(PUIBTPALIIOHHBIX 00-
JUIIOBOK, BBIIIOJIHEHNE PEKOHCTPYKIUU OPOCUTENLHON CETH M pacHOJIOKEHHBIX Ha HEU Co-
OpYKEHUH C MPUMEHEHUEM COBPEMEHHBIX MaTEPHAIOB U TexHoJorHii [ 10].

B 270l CBsI3M 11€71610 HACTOSAIINX MUCCIIEAOBAHHH SBIISTIOCH 0000IIEHHE PACUETHBIX 3a-
BUCUMOCTEM JUIs ONpeieTieHns JomyckaeMoro ko3 duuuenra puiabTpanun o0IMIIOBKY KaHa-
Ja ¢ 3a/laHHOM HaJeKHOCTBHIO U BEPOSTHOCTHIO 0€30TKa3HOM paboThl, a Takke 00OCHOBaHUE
KOHCTPYKTUBHO-TEXHOJIOTHUECKOTO PEIICHUS Il PEMOHTa TPEIIUH OCTOHHBIX OOJIUIIOBOK
MOJIMMEPHBIMU MaTepUATaMHU.

Martepuanbl 1 MeTObl. MaTepuanamMu K UCCIICTOBAHUIO TTOCTYKUIH TPYIbI POCCHIA-
CKHX YYEHBIX B O0JIACTH TECOPUHU HA/IEKHOCTH, PEMOHTA U PEKOHCTPYKIMH COOPY>KEHUHN Me-
JTUOPATUBHBIX CHCTEM.

180



[Tyt moBsitieHust 3 dekTuBHOCTH Oporaemoro 3emteaerns. 2023, Ne 1(89).
Ways of increasing the efficiency of irrigated agriculture. 2023. Ne 1(89).
POJIb MEJIMOPALIN 1 BOHOI'O XO3AMCTBA
B OBECIIEYEHUU YCTOUYMBOI'O PA3BUTU A 3EMJIEIEJIN S

THE ROLE OF LAND RECLAMATION AND WATER MANAGEMENT
IN ENSURING THE SUSTAINABLE DEVELOPMENT OF AGRICULTURE

PesyabraTsl M 00cy:kaeHnne. OCHOBHBIM U ONTHUMAIbHBIM KpUTEpUEM OOecTeueHUs
NPOTUBOMMIBTPALIMOHHON 3allIUTHI PYCENl OTKPBITHIX OPOCHUTENBHBIX KaHAJOB SIBISETCS
HAJEKHOCTb, KOTOpasi rapaHTUPYET MOJHOLECHHYIO (QYHKIHMOHAIBHYIO PabOTy COOPYXKEHHS
IpU €ro MOCTOSHHOHN »Kcrutyaranuu [2]. IIpu BeIOOpe MpOTHBOGMIBTPALMOHHON 3aIIUTHI
Ha OPOCUTEIBHBIX KaHajJaX UMEeT 3HaueHUEe 000CHOBaHME ee Hanbosee 23 (HEKTUBHON U KO-
HOMUYHON KOHCTPYKIIMU NMPUMEHUTEIFHO K KOHKPETHOMY YYacTKy C YY4€TOM THAPOTEOIOTH-
YECKUX M KIMMATHYECKUX YCIOBHM MECTHOCTH, YTO 00yciaBiIMBaeT Oe3aBapuiiHOe (PyHKIIHO-
HUpOBaHME Bcell cucTeMbl. OCHOBHBIM ITapaMeTPOM, KOTOPBIH 00eCreunBaeT MaKCUMaIbHYIO
HAJISKHOCTh MPUMEHIEMOU KOHCTPYKIIMH OOJIMIIOBKH, SIBISETCS KOA(DPUIIMEHT QUIbTpaIiy.

[Ipu omnpenernenun 3Ha4eHust kodpduimenta Gpuibrpanuu o0auoBku K/ , M/CyT,

cleayeT UCIO0JIb30BaTh CIEAYIONIYIO 3aBUCUMOCTS [11]:
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m — CpeAHsisl JUIMHA ¥ UIMpPUHA MOBPEXJIEHUs (LIen) B IPOTUBOPUIBTPAIIIOHHOM

Lyes
TUIGHOYHOM DKpaHe, M;

K —xoaddunuenT GuibTpaiyy moACTUIAOIIEr0 OCHOBAHHUS, M/CYT;

H — xanuuisipHbliA BaKyyM IPyHTA, M;

0L — IMapameTp, ONpeaesaeMbli u3 ypaBHeHUs Buaa [12]:

m
(o) = ————;
(h + H,)
Y — yZesbHBI Bec BOABI, KI/M>;
. 2

K — k03 QUIMEHT TUHAMUYIECKOHN BSI3KOCTH BOJBI, KT+ C/M”;
O, — CPEHss IIMPUHA PACKPBITUS MOBPEXKICHHUS (TPEILUHBI), M;

lTp — JUIMHA TPEIIUHBI, M;

e — CpCAHAA BbICOTA BBICTYIIA HIEPOXOBATOCTH, M,

STP — IIMPUHA PACKPBITUS NOBPEXKACHUS (TPELIUHBI), M.

Y4uThIBasA, 4TO M3MEHEHHE OCPEAHEHHOro Kod(duuueHTa GuiabTparmy OOIHIIOBKU
(K(s,) MOAUMHSETCS HOPMAIBHOMY 3aKOHY 'aycca, JUist ONpeielieHus €ro 3HAUCHHs HaijieM
CpeHUI YPOBEHb JOIYCKaeMOM BEIMYMHBI V 110 3aBUCHUMOCTH [11]:
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W3 BBIIEN3IIOKEHHOTO CJIICAYCT, YTO 3aBUCUMOCTDL JISI ONIPCACICHUA paCYCTHOTO OO-

nyckaeMoro kKoddduurenta GuibTpanuu OOJUIIOBKU C 33JaHHOH BEpOSATHOCThIO P Oyner
VUMETh CIEAYIOINAN BUA:

Y

!
’ _ obn.mon
Ko6n(P ) - .
H
Hpe,[[CTaBJ'IeHHLIe (bOpMYJ'IBI Oar0T BO3MOXXHOCTH OIPECOCIUTD ZLOHyCKaeMBIﬁ KOS(I)(l)I/I-
OUCHT (1)I/IJII)TpaIII/II/I O0JIMIIOBKM KaHaJla C 3aJaHHOM HaAe)KHOCTBIO U BEPOATHOCTBIO 0e30T-

Ka3HO! pabOoThI P Ipu CPOKe IKCILIyaTallly KaHaua T M YHCIe BEIOPOCOB V. . IIpuHnMas
oo

JIOCTaTOYHO BBICOKOE 3HAUCHUE BEPOSTHOCTH Oe30TKa3HOW paboTel o0immoBku P = 0,99,
MO3KHO ONPEIENIUTh J0IMyCKaeMblil KO3 PpUIMEHT QuiibTpanuu, Npyu KOTOPOM (PpHIIbTpaliMOH-
HbI€ TIOTEpPH (BCJEICTBHE BOJOMPOHHUIIAEMOCTH) COKPATATCS 10 MUHUMAIBHBIX 3HAUYCHUH.
C ydeToM 3TOro 00eCreunBaeTCsi COXPaHEHUE BBICOKHX MPOTHBO(MIBTPAIIMOHHBIX CBOHCTB
3aIIUTHOTO MMOKPBITHS HA BECh MEPUO/T IKCILUTyaTallMK KaHAaJa.

Omnpenenenre pacyeTHBIX JOMYCKAEMBIX 3HAYEHHH OCPEIHEHHBIX K0d()(HUIIMEeHTOB
bunbpTpanu OETOHHBIX, KEIe300€TOHHBIX, OETOHOIICHOYHBIX OOJHUIIOBOK CIIOCOOCTBYET
00eCIeYeHUI0 KOHTPOJISI UX TPOTHBO(PMIBTpAOHHOW 3¢ dextuBHOCTH [13]. Jlnsa Ge3aBa-
puitHOro (QyHKIIMOHUPOBAHUS OPOCHTENHHBIX KaHAJIOB METHOPATHUBHBIX CHUCTEM B TEUCHUE
MPOJOHKUTENFHOTO TEPHOJa JKCIUTyaTallud CJIEAYyeT CBOEBPEMEHHO IMPOBOIUTH TEKYIIHE
WM KaUTAIbHBIC PEMOHTHI MTPOTUBOPMIBTPAIIMOHHBIX OOJUIIOBOK, TaK KaKk OHU CO BpeMe-
HEM pa3pylIaroTCs, Ha WX MOBEPXHOCTH OOpa3yrOTCsl pa3iudHbIe Ae(PEeKTHl B BHIE TPCIIUH,
CKOJIOB, BBIOOMH, KOPPO3UU U IIETyHIeHHs OEeTOHA, YTO 3HAYUTENHHO CHUXAaeT d()QeKTuBs-
HOCTB UX padoTHI [14].

[IupuHa peMOHTHOTO Ta3a Bp , M, B OOJIMIIOBKE OMpeAeNsieTcs Mo CIeAYIoel 3aBu-

CHUMOCTH:
B, = Ab -100
K-
rae Ab — mupuHa pacKphITHS TPELIMHEL, M;

b
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K — xo3ddunment, yduThIBalOMUi YMEHBIICHHE TTOKa3aTeleld (HU3HKO-MEXaHUIeCKIX
XapaKTEPUCTHK T€PMETHKOB B nepuoa ux padorer, K =0,1;
€ — BeIM4YMHa 1e(OPMHUPOBAHUS TE€PMETUKOB, %o.
I'mybuna pemoHTHOrO masa [,, M, IPHHUMACTCS C YIETOM COXPAHHOCTH MOJIHMEp-
HBIX MaTepUaIoB OT BHELIHUX BO3ECHCTBUIA U YCIOBHUH UX YKJIQJKHU B Ia3 110 BBIPAKECHUIO:
H, ~0,7B,.
Ha ocHoBanun ananmza pab0TOCIIOCOOHOCTH MOJMMEPHBIX PEMOHTHBIX KOMIIO3MLIUI
(ITPK) ycranaBianBaeTCsi BO3MOKHOCTh MX IIPUMEHEHMS AJIs1 YCIOBUM AKCIUTyaTallii KaHAJIOB
U TUAPOMEIHOPATUBHBIX 00BEKTOB. [Ipy 3TOM BBINOJIHEH aHAIM3 CIEAYIOUIMX XapaKTepH-
CTUK: IMKIMYHOCTh M3MEHEHUS LIMPUHBI TPEUIMH M IIBOB, MAKCUMAalbHas BEJIMYUHA €
IPU HU3KUX TeMIIepaTypax, HOCTOSIHHOE BO3JCHCTBUE BOABI U YMEHBIIEHUE OTHOCUTEIbHBIX
nedopmaruii (Ha 50—100 %) B 30HE 00pa30BaHUS TPEIIUH U MIOBPEKICHUH.
Jist TacCHBHOM TPCLIMHEI IMPHHY PEMOHTHOTO I1a3a B, yCTaHABIMBAIOT 1O (haKTu-

YCCKOU HIMPUHE PACKPBITHUA U y,HOﬁCTBy IMPOBCACHUSA pa60T, a BbBICOTA I1a3a Hp AO0JIKHA IIpu-

HUMAThCs MO MMpuHe naza. i peMoHTa GETOHHON OOJMIIOBKM HEOOXOIUMO IPOHM3BECTU
3aJIeNIKy Mas3a 1o TpeuruHe. Vcxoas u3 BBIIIECKAa3aHHOTO NPEICTABIEHO YEThIpEe MPOQHIIL
pa3iesKy 1asa 1o TpeumHe (pUcyHok 1).

a — TpeyTrolbHas; O — MPSMOYTONBHAS (C TPOTHBOAATE3NOHHBIM CIIOEM); 8 — TIPSIMOYTOJTbHAS
(63 MpOTHBOAATre3MOHHOTO CII0s); & — TpaNeleH JAIbHAS C IPOTHBOAATE3HOHHBIM CIIOEM;
1 — xxene300eTOHHAS KOHCTPYKIIHS; 2 — TEPMETU3UPYIOIINI MaTepra;

3 — TpemuHa B KeIe300€TOHHOW KOHCTPYKIINH; 4 — IPOTUBOAATE3NOHHBIN CIIOU

Pucynok 1 — Cxembl npoduieii pa3aejakn na3a no TpemmHam
Figure 1 — Schemes of groove cutting profiles along cracks
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VYcnoBus NpuMEHEeHHsI TPEeAJIaraéMbIX CXEM Pa3/eiKy MOBPEKICHUM B BUAE TPEIIUH
BaphUPYIOTCS B 3aBUCHMOCTH OT YCJIIOBHH JKCIUTyaTallMH KaHaIa U MOAPA3IEISIFOTCS 10 Clie-
JYFOIIAM TTOKA3aTeNsIM:

- paszenka masa MO CXEMe a BBINOJHSETCS Ha y4yacTkax ¢ HauOoliee BBICOKUMU
HaIPSOKEHUSIMHA KOHCTPYKLIHH;

- pa3zernka Imasa 1o cxeMe 6 MpUHUMAaeTCs 3a 0a30BBIA Mpoduih, Kak Hanboiee mpo-
CTO# B MCIIOJTHEHUM;

- pa3zenKa rnasa o CXeMe g BBINOJIHSAETCS 10 TPEOOBAHUAM KacaTeIbHbIX HAMPSKEHUHN;

- pa3zenka masza e XapaKTepusyeTcss HauOoliee HU3KMMH HAINPSHKCHUSIMH B CEUCHUU
KOHCTPYKIUH.

B kauectBe 6a30Boro mpoduiis pasaenKkd TPEIIMH BO3bMEM CXeMy O Kak Hauboiee
MPOCTYI0 B BBIMOJIHEHUU. [IpH 3armoHEHUH TOJUMEPHBIM MaTepUaIOM (T€pPMETUKOM) pas-

JICTIKY Ta3a B YCIOBHSX HH3KHX TEMIICPATyp BO3JyXa 3HadCHHC B, OyneT MaKCHMAlbHBIM,

YTO CKAXETCS TOJIOXKUTEIIBHO Ha HAITPSKEHHOM COCTOSTHUU.
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