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PACYET INOTEPH HA ®NJIBTPALIUIO U3 MATNCTPAJIBHOI'O KAHAJIA

Lenvto uccredosanuil s8semcs pazpabomka Memoouky pacuiema nomepsb npu Quib-
mpayuu u3 KaHauios, GbINOJIHEHHLIX 6 3eMISAHOM pycie, Ha npumepe bBypaunckozo macu-
cmpanvroeo kanwana (MK) e Anmaiickom kpae. B kauecmee ucxoOHbIX OAGHHLIX UCHONb308A-
JIUCH NPOOOIbHBIE NPOPDUIU HA NEPBOM — YemeepmoM Obeghax u guzuko-mexaHuieckue ceoli-
cmea epynmos no mpacce bypaunckoeo MK. Pacuemuvr nomepv npogoounuce no gopmynam
€80000HOU U noonepmoii gurvbmpayuu. Pe3yrbmamsl pacyema noKa3vl8aom, umo cymmap-
Hble nomepu Ha QUILMPayuIo npu NPoeKmHoM pacxooe 6 kanare Q = 36,5 m’/c cocmaensiom

0,474 M’/c, unu 1,3 %, u npu pacxooe Q = 10 ym’/c — 0,228 m’/c, unu 2,3 %. Ionyuennvie pe-
3YIbmMamyvl C8UOEMeNbCMBYION O HE3HAYUMENbHbIX DUIbMPAYUOHHBIX NOMEPAX U3 KAHAA,
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Ymo 00YCI061eHO MANol CMeneHvio 8000NPOHUYAEMOCU 2PYHMO8 OCHO8AHUs. B ceasu
¢ omum 8 OAHHOM clydae HeyenecooopasHo npumenenue va bypaunckom MK npomusoghuns-
MPAYUOHHBIX 0ONUYOBOK.

Knrouesvie cnosa: pacuem nomepo na unbmpayuro, c60600HaAs1 U noonepmas uio-
mMpayust, Ma2UCMpaibHblll KAHAL.
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Yu. M. Kosichenko, A. V. Kolganov, V. F. Sil’chenko, E. A. Kozarezova
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

THE MAIN CANAL SEEPAGE LOSSES CALCULATION

The aim of the research is to develop a methodology for calculating canal seepage
losses done in the earthen canal as illustrated by the Burlinskiy Main Canal (MK) in Altai
Territory. The longitudinal profiles on the first and fourth pools and the physical-mechanical
properties of soils along the Burlinskiy MK highway were used as the initial data. The losses
calculations were done using the gravity and backwater filter equations. The calculation re-
sults show that the total filtration losses at a design flow rate in the canal of 36.5 m’/s is
0.474 m’/s, or 1.3 %, and at a flow rate of 10 m’/s is 0.228 m’/s, or 2.3 %. The results ob-
tained suggest slight filtration losses from the canal, which is due to the low degree of soil
permeability of foundations. So, to use seepage control lining on Burlinskiy Main Canal in
this case is inappropriate.

Key words: canal seepage losses calculation, free and backwater filtration, main canal.

BBenenne. QOunbTpanus BOAbI W3 KaHala B 3€MIIIHOM pyCi€ YacTO MPUBOJIUT
K 00JpIIMM TOTEpsIM BObI, AocTuraromuM 20—40 % ot Bogo3adbopa, a TakKe BbI3bIBAET MOJI-
TOIJIEHHUE TEPPUTOPUI U MOJABEM YPOBHS IPYHTOBBIX BOJ. PasnnyaroT cBOOOAHYIO U MOIEp-
Ty QUIBTPAIMIO U3 KAHAIOB, YCTAHOBHUBILIYIOCS X HEYCTAHOBUBIIIYIOCS.

Pacueram ¢QubTpaniuu u3 kaHanoB mnocssmeHbl padotel H. H. IlaBiorckoro [1],
C. ®. Aseprsnona [2], B. B. Benepuuxona [3], H. H. Bepuruna [4], }O. M. Kocuuenko [5, 6]
U JApYTUX aBTOPOB. BOIpoCH! 3KcIUTyaTalluu MaruCTpajbHbIX KaHAJIOB U UX JKCIUTyaTalMOH-
HOM HaJISKHOCTH paccMaTpuBayiuch B padotax B. H. lllenpuna u ap. [7, 8].

CBobonHas unbTpanys HaOMOIaeTCA B TOM ciyyae, Korjaa (puibTpaloHHbIH MOTOK
U3 KaHaJla He CBS3aH C MOTOKOM I'PYHTOBBIX BOJ. [Ipu 3TOM Ha HEKOTOPOH IIyOMHE 3aj1eraeT
CWJIBHO TIPOHUILIAEMBIH CIIOM IPYHTA, UTPAIOIIUN POJIb IPEHAXKA.

[ToanepTrast puibTpanyst UMeeT MECTO IPpH OJIM3KOM 3ajJeTaHUU TPYHTOBBIX BOJI, KOTa
(GWIBTPALMOHHBINA MOTOK B3aMMOJIEHCTBYET C TPYHTOBBIM.

YcranoBuBIIascs QuIbTpanUs MPOUCXOIUT NMPHU UIMTEIbHOW paboTe KaHama, Korja
CKOpOCTh U JApYyrHe napaMmeTpbl GHIbTPALMOHHOTO MOTOKA OCTAIOTCS MOCTOsSsHHBIMU. Heycra-
HOBUBHIAsiCS (GUIBTpaLus 0OBIYHO HAOIIOJaeTCs B HaYalbHBIN NEPUOJ pabOThI KaHAa U Xa-
paKTEpU3yeTCcss U3MEHEHUEM IIapaMETPOB BO BPEMEHH.

Marepuaabsl u Meroabl. /[ pacyera cBoOOAHON (UIBTpallUM U3 KaHAJIOB HC-
MoJIB3YIOTCS clenytomue Gopmynbl corinacHo pexkomenpanusMm C. @. ABepbsiHOBa [2] U
CII 100.13330.2012 [9]:

- popmyna b. K. Pusenkamriia (111 KaHanoB TpaneneniaabHou (popMsl) mpu b <4:
pMy. P p p
be =0,0116ki(B +2h);
- popmyna B. B. Benepuukosa (111 KaHAJIOB TpaneneugaibHon popmsl) npu b/ hy > 4 :
pMy. p p p p
be =0,0116k(B+Ahy);
- popmyma H. H. ITaBnoBckoro (s kKaHAJIOB MOJUTOHAIBHON HIIA MapaOoIMuecKon
bopmbI):
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Op =0,0116k(B+2h)) ,

rae O, — pacxol QpUIBTPALMOHHBIX IIOTEpB, M>/c Ha 1 KM JUTHHBI KaHANa;

k — ko3 ¢unment puibTpanKy rpyHTa JI0XKa KaHaja, M/CyT;
B — mmpuna xaHana 1o Bepxy, M;
h, — HOpMasbHas IJ1yOMHa BOJbl B KaHAJIE, M;

A, 1 — k03 PULHEHTHI, OnpeesieMble IO CIIPAaBOYHBIM Ta0JIMIIAM B 3aBUCUMOCTHU OT M

u bl hy [9].

B kauecTBe MCXOAHBIX NAHHBIX MPU oONpeieseHuu Kodpduirenta GuabTpaluu Mc-
MOJIL30BATTUCH MPOJIOJIbHBIC TPO(UIN C TEOJOTHYSCKUM CTPOSHUEM Ha TIEPBOM — YETBEPTOM
Obedax u pU3NKO-MEXaHUYECKUE CBOIMCTBA IPYHTOB 10 Tpacce bypnmunckoro MK, mpencras-
nennsie B padote E. JI. Komeneroit, K. b. Komenesa [10] (Tabnuua 1).

Tabauna 1 — ®u3uKo-MeXxaHuYeCKHe CBOMCTBA IPYHTOB re0JIOTHYeCKUX CJI0eB TPACChl

Bypimnckoro MK
Tun rpyura | OGo- | YAemb- | O0b- O6nem- n Koaddu- Koo -
Closi Ipo- | 3Haue- | HBIM | eMHBIA | HbIA Bec OP1 | et CHT (uib-
JOJIBHOT'O HUE BeC Yy, | BEC Y,, | CKEICTA CTOC(;L IIOPUCTO- | Tpaluu kq, ,
npodus cI10s1 /n3 /M3 Voo, TM | 7070 CTH € M/CyT
CyrinuHku
JIETKUE U 10a 2,72 1,90 1,57 41,4 0,723 0,1
cpeaHue
Cynecu
JICTKHUE U 100 2,69 1,73 1,64 39,0 0,64 0,3
TSDKEJIbIC
Cynecu
JICTKHE, 60 2,75 1,62 1,34 51,0 1,05 0,2
IbLICBATHIC
Heermmet- | 450 | 267 | 207 | 170 | - | 0571 15
JICBaThIC
CyrnuHku
FICTIRHE, 108 | 273 | 1,99 1,60 | 412 | 070 0,05
CpeIHUE u
TSDKEIIbIC
I'munEI 1er-
KUe, Iblje- 11a 2,74 2,00 1,62 40,6 0,686 0,001
BaThIC

g ompeneneHus OCPEJHEHHOro KO3(pQuIMeHTa (UIbTpali CIOUCTONW TOJNILU
TPYHTOBOTO OCHOBAHHS IO/ KaHAJIOM HCIOJIb3YEM pacueTHYI (HOpMyIy, pEKOMEHI0OBAaHHYIO
B crnpaBouynoMm nocoburn BHUM BOJT'EO [11] ans CIOUCTBHIX MJIACTOB MpU (PHIBTPALUU
HOPMAJIBHO CJIOSIM:

k — _i=l . ,
Sm. Ik,

i=1
r7e M; — MOIIHOCTH [ -X CJIOEB, M;
k; — k03 puIHEeRTH GUIBTPALIMH OTAENBHBIX i -X CJIOEB WM y4aCTKOB, M/CYT;

B cnyuae mommeproit ¢duiabTpanmuu W3 KaHajga pacdyeT MPOBOJMM IO METOIUKE
FO. M. Kocuuenko u E. T'. YrpoaroBoii [12] ¢ ucnonp3oBanuem cienyomux GopMmyi:
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ZE°LI¢

Q,=T—"*__,
T'Z*
o, +
\' &u

rae Oy — MOTepH HpPH MOAEPTOi GHIbTparuy, M3/eyT;

T — cpenHsist MPOBOAMMOCTD BOJIOHOCHOM TOJIIIIH, Mz/cyT:
I
T = k(h. +?’<) :

rane k — ocpemHeHHBIH KO3(D(HIMEHT (GHUIBTPAIMM CIOUCTOM TOJINKM TIPYyHTa OCHOBa-
HUS, M/CYT;

h. — riy6uHa ypoBHS IPYHTOBBIX BOJ 10 BOJOYIIOPA, M;
E — Pa3HOCTh YPOBHEW BOJBI B KaHAJIEC U YPOBHS TPYHTOBBIX BOJ, M, OIIpeesieMast Kak:
h, =h, —h,

rne h, — paccTosiHUE OT YPOBHS BOBI B KaHAJIE IO YCIOBHOTO BOJIOYIIOPA;

L, — nyinna ydacTka (Obeda) kaHana, M;

®, — ¢wIbTpAIIMOHHOE CONMPOTUBIICHUE HA TUAPOJAWHAMUYECKOE HECOBEPIICHCTBO KaHa-
7a, M, orpeaensieMoe mo Gopmysie:

o, =P, 29", ,

rae O, u @', — puIbTpaMOHHBIE COMPOTUBIIEHUS COOTBETCTBEHHO NPU Oe3pa3MepHBIX CO-

npoTtuBieHusx [, u f:

O =hfs
"), = hkf”k s
B B
fo="k _1466lgch ok
2h, 4h,

B
. =0,733lgcth =k
4h,

rae B, — mmpuna kanana o Bepxy, Mm;
Z+ — [IIyOWHA 3aJIeTaHusl YPOBHS IPYHTOBBIX BOJI OT TIOBEPXHOCTH 3EMITH, M;

§,, — MHTEHCUBHOCTb MCIIapPEHUS C TOBEPXHOCTH TIOYBBI, M/CYT.

PesyabTaTsl u o0cyskaenune. Pacuersl noteps Ha GuibTparuio u3 bypiunckoro MK
IPOBOAMIINCE 71l TpeX ObeoB MpU CBOOOIHON (DUIBTpALlMU M OTAEIBHO IS YETBEPTOTO
Oneda nmpu cBOOOAHON PMIbTpaLUU (711 CPABHEHHUS) — B YUCIUTENE U ISl TIOANIEPTON (UIh-
Tpauuu (Ipu rTyOMHe 3ajJeraHusi TPyHTOBBIX BOA Z., = 3,0...5,0 M) — B 3HaMeHaTere.

B Ttabmune 2 npuBeneHbl pe3yiabTaThl PacyeToOB JJI JBYX HPOEKTHBIX PacXo/0B
0, =365 M>/c u 0, =100 M/c.

AHanu3 pe3yibTaToOB PAcCYeToOB MOKa3bIBaeT, uTo npu pacxoae Q. =365 m>/c obmme
norepu Ha ¢unbTpanuio u3 bBypnunckoro MK Bo Bcex uerbipex Obedax mpu cBOOOJHOM
(GuIBbTpauy COCTaBIAIOT Beero 2,3 % oT pacxoja B rojoBe KaHaja, a pH NOANEepTOl (Huib-
Tpaluuy oTepu cHKarTesa 10 1,3 % oT pacxona B KaHale.
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Tabuauna 2 — Pe3yabrarsl pacyera norepb Ha ¢puiabTpanuio u3 bypaunckoro MK npu npoekTHbIX peskuMax padoThbl KaHaja

1o yyacrkam (0bepam)

VYyacrok kaHana (0bed)

3a/ilaBaeMblil mapameTp 10 MPOEKTY

PacueTHbIN rHIpaBInYeCKUN TapaMeTp

bom | m | Bwm | kwvleyr hom | Lim | zw | Toveyr | Qpumie | %
0, =36,5m'/c

T6wed (ITK 2 + 40 — [IK 13 + 50) 50 | 25 | 230 0232 | 3,60 | 1100 | 17,0 _ 0.055 | 0,15
11 6bedp (ITK 13 + 50 — 1K 82) 50 | 30 | 268 0.102 | 3.63 | 6850 | 150 - 0171 | 047
111 Gred (TIK 82 — TIK 130) 50 | 30 | 268 0,10 363 | 4300 | 15,0 _ 0,190 | 048
0.077 | 021
IV 6bedy (TTK 130 — TIK 210) 50 | 30 | 268 0057 | 363 | 5500 | 30 165 | oots | oo
0360 | 038
IV 6bedy (TTK 210 — TTK 304 + 30) 100 | 40 | 33,12 0,108 | 2.89 | 11930 | 3,050 | 275 i

0853 23

C — b ~ b
yMMapHble noTepy Ha Guibtpaumo ) O, 0474~ 13
0. = 10,0 mc

T6ned (TTK 2 1 40 — TIK 13 + 50) 50 | 25 | 15,00 0232 | 1,09 | 1100 | 17,0 _ 0,035 | 035
1 6bedy (TTK 13 + 50 — 1K 82) 50 | 30 | 178 0102 | 213 | 6850 | 150 ~ 0111 | L1l
T Geedh (ITK 82 — TTK 130) 50 | 30 | 19,04 0,10 234 | 4300 | 15,0 _ 0082 | 0,82
IV 6bedy (TTK 130 — TIK 210) 50 | 30 | 200 0057 | 250 | 5500 | 3,0 1,51 | D
IV 6bedh (ITK 210 — TTK 304 + 30) 100 | 40 | 255 0,108 | 194 | 11930 | 3.0 2,58 0272\ 2.72
9 b 9 b b b 9 0,020 0’20

0556 5.6

C — b ~ b
yMMapHble noTepy Ha Guibtpaunio ) Oy 0228~ 23

HpI/IMe‘-IaHI/IC — B uncnurene MPUBCACHLI 3HAYCHUS TOTCPb ITPU CBO60,Z[HOI>1 (I)I/IJ'IBTpaI_[I/II/I, B BHAMCHATCJIC — IIPU HOHHCpTOﬁ (I)I/IJ'ILTpaL[I/II/I.

snHadcAdood anxoannuxauodon |

6102/(€L)T N ‘BULATAINAS OIOWAVIIIOdO NLOOHAUINADDE BMHATIIIII0N LA
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B ciydae npoektHoro pacxoma Q, = 10,0 MP/c cymMmapHBIe MOTEpH TpH CBOOOIHOM
(unbTpanuy U3 KaHana 1o abCoIOTHOM BenmuuuHe cHuskaotes 10 0,556 m%/c npotus 0,853 M*/c
nipu pacxone Q, = 36,5 m/c, ¢ yueToM mosnepToil GUIBTPAUK B YETBEPTOM Obede yMEHb-
nrarotes 10 0,228 m>/c npotus 0,473 m>/c a1 GoMbIIEro MPOEKTHOrO pacxoaa. OIHAKO CyM-
MapHble otepH Ha QuibTpanuio u3 bypnunckoro MK no oTHOIIEHHIO K TPOEKTHOMY pacxo-
Iy yBEIWYMBAIOTCSA 110 5,6 % mpu cBoOomHO# (uubTpanmnu npotuB 2,3 % mpu pacxone
Q. =36,5 m*/c u npu moaneproit GpunbTparmu 10 2,3 % nportus 1,3 % npu Q, = 36,5 m’/c.

Takum 00pa3oM, Ha OCHOBAaHUU MOJYYEHHBIX PE3yIbTAaTOB pacueTa MOXHO CHAeaTh
BBIBOJ O TOM, YTO MOTEpU Ha QMIBTPALMUIO U3 KaHaIa HEe3HAUMTENbHBl M MEHBIIE JOMyCcKae-
MOT0 MPeAETbHOT0 3HAYCHUS JUIsl KATETOPUU MarucTpajbHBIX KaHaloB, cocTapistomero 10 %
OT pacxo/a B KaHale.

BroiBojabl. [IpoBeneHHbIC pacueTsl MOTEph Ha GruibTpanuto u3 bypmuackoro MK cBu-
JeTEeIbCTBYIOT O HE3HAYUTEIbHONH BEIMYMHE CYMMAapHBIX MOTEPb, HE IPEBBIIIAIONINX
1,3-2,3 % B 3aBUCUMOCTH OT IIPUHATOTO IMPOEKTHOI'O pacxojaa B KaHane. B cBs3u ¢ 3TUM He-
1esecoo0pa3Ho NpUMEHEHNE Ha KaHale IPOTUBO(MMIBTPALMOHHBIX OOIUIIOBOK.
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