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BBEOEHUE

[naBHas 3ajaua Bojgo3abopa M3 pek — obeclieyeHue IJIaHOBOI BOJO-
10/Iau¥ B KaHAJbl IPU MUHUMAJBHOM IOCTYTIJIEHUN B HUX HAHOCOB. BbI-
HOJTHEHUE 3TON 3a/lauyd CYIEeCTBEHHO 3aBUCUT OT YCJOBHUN INPOTEKAHUS
pPEeKM Ha ydacTKe BOa03a00pa M YCJOBWH MOJAXO0/a TOTOKA K BO03a60p-
HOMY COOPY>KEHHIO.

B mpakTuke ruJipoTeXHMYECKOrO CTPOUTEIbCTBA HAILIM IIpUMEHeHUue
JIBa OCHOBHBIX THUIIA BOJOIPUEMHUKOB: BOJOIPUEMHUKNA C OTKPBITBIM BO-
71032a60POM U BOJIOTIPEMHUKH C TJIyOMHHBIM BOJI03a60POM.

BoaonpueMHUKHN ¢ OTKPBITBIM BOJ03a00pOM dYallle BCETO BXOJSAT B CO-
CTaB HU3KOHAIIOPHBIX TUAPOY3JIOB Pa3/IMYHOro HasHaueHus: (roJioBHbIE
COOPY:KEHUS TUAPOIJIEKTPOCTAHINI, OPOCUTEJNbHBIX KaHAJOB, PbIOOIPO-
IIyCKHBIX KaHAJOB U JIP.) B TOM YHCJIe Ha PeKaX, HeCyHHX GOJbIIoe KO-
JINYECTBO HAHOCOB.

OTKpbITbIE BOJAONPHEMHUKN IOAPA3/IENSI0TCSI HA JBa OCHOBHBIX TH-
ma: O6eCIJIOTUHHbBIE U IIJIOTHHHBIE.

Becriotnauble BO03a60pHI MOTYT OBITH MOCTOSTHHBIMU JIUOO TIEPHO-
JIMYECKU BOCCTaHaBMBaeMbiMu (I10C/Ie TPOXOKJAEHUS GOJBHIMX MaBOJ-
KOB) B 3aBUCHMOCTH OT nepedOpMUPOBaHUsS pycja y Bomosabopa U Ti/-
POJIOTUYECKOTO PEXKMMa BOJOTOKA.

BopornpueMHUKE ¢ OTKPBITBIM BOA03a00POM JOJLKHBI YIOBJIETBOPSTD
CJIeYIOIIUM OCHOBHBIM TPEeOOBAHUSIM:

— MPOITYCKHAag CIMOCOOHOCTh BOA03abopa MOJKHA 06ecredynTb 3a00p
BOJIbI B COOTBETCTBUU € TpaUKOM pabOThl CUCTEMDI;



— B0/103a60p JIOJDKEH OBITh OOOPYAOBAH 3arPsKACHUSMU [IJIST TIpe-
KpalleHus B cjydae HeoOXOJAMMOCTH ITOJAa4d BOIbI B OTBOJAAIIUN KaHAJ
(3aTBOpaMu MM GAJIOYHBIMU 3arPAsKICHUSIMN);

— pacroJiokenne Bo1o3abopa u KOH(UTYpaIus ero moABOAAIIeH Jac-
TH B TLJIaHe JIOJDKHBI 06ecIiedrBaTh IJIaBHBIN BXO/ B HETO;

— BOJIOTIPUEMHUK JIOJKeH OBITh CHAOKEH YCTpPOUCTBAMM s 60PBHOBI
C HAaHOCAMHM W ILJIABAIOIUM COPOM U OOeCIieurBaTh ONTHUMAJBHBIN PEKUM
pa6oThl cucteMbl 3uMOil (6opb6a ¢ WIyroi u JIbIOM).

BroinosiHeHne yKazaHHBIX TPeOOBAaHUN JIOJIKHO ObITh OGeCIedeHO Kak
IpU HOPMAJIBHBIX, HamboJjiee YacTO IOBTOPSIONMIMXCS YCJIOBHSAX, TaK |
IIPU UCKJIOYUTETbHBIX TEPUOIaX BOMIHOTO PeKMMa BOOTOKA.

[Tomumo »sTUxX cnenudwndeckux TpebGOBaHWi, BOA03a00P [JOKEH
Y/IOBJIETBOPSITh TPeOGOBAaHUSIM, OOIIUM [IJIsI BCEX TUAPOTEXHUYECKUX CO-
OpY’KeHUIl, T.e. TpeOOBAaHUSIM IMPOYHOCTH, YCTOHYMBOCTH, KOHCTPYKTHB-
HO¥ IIPOCTOTHI, YI00CTBA SKCILIyaTallul U SKOHOMUYHOCTH.

Boi6op tuma Bomozabopa MPOM3BOIUTCS B COOTBETCTBUU C TPUHATON
CXeMOW TH/JIpOy3Jjia B 3aBUCUMOCTH OT BEJMYMHBI OTHOCHUTEJBHOTO pac-
XO/Ia, aMILIUTY/IbI KOJeOaHUsI YPOBHS BOJbI B PEKe, TUIIA BOOIPOBOJIS-
Iero KaHaja, XapakTepa M KOJUYeCTBAa HAHOCOB BOJOTOKA M OT 3UMHUX
YCJIOBUA.



1. KOMINOHOBKA BOOO3ABOPA

BecnioTuHHBIM BOJ03000pPOM HAa3bIBAIOT UCKYCCTBEHHOE pyciao (Ka-
HaJI) OTXOJIee OT PEKH II0J HEKOTOPHIM YIJIOM U 3abupalollee 4yacTb
pacxojla peyHoil BOJbI B JaHHOM CTBOpe. becioTuHHBIE BO03a00pbI
yCTPauBaIOT B TeX CJy4adx, KOT/Ja yPOBEHb W PACXO/l PEKU TO3BOJISIOT
CaMOTEKOM 3a6UpaTh BOAY B MaruCTPAJIbHBIN KaHAJI.

O6branoil cxeMoli 6e3IJIOTHHHOTO BOJOIIPHEMa SBJISIETCS B003a60D
MPU TIOMOIIHK IILJII03a-PEryJIsiTopa, pacioJaraeMoro Ha Oepery peku. Pas-
MellleHre B Havajie KaHaja TOJIOBHOTO COOPY:KEHUS CO3/aeT /st Gepero-
BOTO BOj103a60pa 6oJjiee Ha/leKHbIE YCJIOBUS PabOThI, TaK KaK OHO TI03BO-
JIIeT PeryJiMpoBaTh pacxXoj BO/bI, ocrynamomeil B kanaa (puc. 1).
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Puc. 1. Cxema 6ecrioTHHHOTO BO03a60pa

JlyisT BO3MOKHOCTH TIPUMEHEHMSI 9TOW CXeMbl HeOOXOIUMBI CJIeTYIO-
11e YCJIOBUA:

— HaJle’KHOe obecliedeHne YPOBHEH M pacxXo/ioB BOJbI B PeKe, B MecTe
pacnoJio;KeHus1 BOJIONIPUEMHUKA;

— JIETKO JIOCTYITHBbIE, ITPOYHbIE U YCTONYMBbBIE Oepera;

S5



— YCTOWYUBOE PYCJIO PEKU;

— KOPOTKasl XO0JIOCTas 4YacTb KaHaja, ITPOXOJSINEro B HETJTYOOKHUX
BbIEMKaX, ¥ HEIO/[TOILISIEMbIII CAMOTEUHbIII cOPOC BO/IbI M3 HETO B PEKY.

Beskuit oT60p BOJIbI U3 PEKU M3MEHSIET €€ TUIPOJOTUIECKUI PErKUM:
pacipezie/ieHe CKOPOCTeil TedeHus, MX HallpaBJieHHe, [BM)KEHHE Ha-
HOCOB, JibJla. 3ajladya NMPOEKTHPOBAHUS BOJ03a00pa 3aKJII0YaeTcsl B CO-
3/IaHUN TAKOTO pesKMMa BX0Jia BOJbI B BO/03a00p, IPH KOTOPOM B BOJIO-
BOJI HE JIOTIYCKAIOTCSI HAHOCHI, JieJl, TTyTa, IJIaBaonuil cop u obecrevn-
BaeTcs TOCTYIJIEHWE BOJBI B OTBOJSNIMI KaHaJ B COOTBETCTBUU C Tpe-
60BaHUAMHU BOAOTOTpeOuTeNell — HEeOOXOAMMBIMHU pacXoJaMH IIPH BCeX
U3MEHEHUSX yPOBHEH BOJBI B peKe M TIPU BO3MOKHBIX JedopMaliusx
pycJa.

BecrioTunuble BO/1032a60PHI TPUMEHSIOTCS B TOM CJIydae, eCJi TOpU-
30HTBI BOJIbI B pPeKe 00ecTeunBaloT HeOOXOMMOEe KOMaH/IOBaHUE IS
OTBOJISIIETO KaHaja M eCJI IPOIEeHT Bogo3abopa He mpesbimaer 20 % ot
COOTBETCTBYIOIINX PACXO/I0B BOJIBI B peKe Mpu OJATONPUATHBIX TOMOTPa-
(puyecknx, rUAPOTOTUIECKUX U TEOJOTHUECKUX YCJIOBUSIX.

Eciu peka Hecer NOHHBbIE HAHOCHI, MECTO JJIsI BOAo3abopa cCJeayer
BBIOMpATh Ha BOTHYTOM Oepery peKH. YUuTbiBas, 4TO Takue Gepera ToOj-
BepP>KEHBI TTOJIMBIBY, 9TO MECTO HEOOXOAMMO YKPETLISTh.

Hau6osiee mpocTbiM B0O/103a60POM, TPUMEHSIEMBIM TTPEUMYIIECTBEHHO
IUIS UPPUTAINU, SBJSIETCS YYacTOK OTKPBITOTO KaHasa, OTXOJSIIMH OT
PEKU 110/ HEKOTOPLIM yIJIoM K ee ocu (puc. 2).

) Peka

Puc. 2. Cxema K OIIpEAECJIEHNIO yIJla OTBOAAa BOAbI U3 PEKU



Pasmelienre roJIOBHOTO COOPY’KEHHSI B Hauyajie KaHasa, CO3/aeT JIJIs
6eperoBoro Bojio3abopa 6oJiee HaJeXKHBbIE YCJOBUSA pabOThl, TaK KaK OHO
MIO3BOJISET PETYJIMPOBATH PACXObI, MMOCTYIAIONINE B KaHAJI.

Vroa orBoga  (yros Meskay OCbio BOAONPHEMHMKA M HalpaBJeHUEM
[BYKEHUSI PEYHOrO IOTOKA) ompejessieTcs 1mo (opmy.ie

6:arccosﬁ, (1.1)
0

rae v, — CKOPOCTb PEYHOIO IIOTOKa 1IIpu 1IoAXoA€ K COOPYREHUIO

MMaBO/IKA;
75 — 85 % obecnieueHHOCTH; M/ C;
0, — CKOpPOCTb B Boji03abope, M /¢, BbruucJsgercs mo dhopmy.ie
o =— (1.2)
B-(H-Z,)

3ech B — mmmpuHa OTBEPCTHUST BO/03ab60pa, M;
H — mnamop Ha nopore, M;
Q,— MaKCHMaJbHbI pacueTHbI pacxo/ Bojgoszabopa, M3 /¢c;
|~ Tepemaj MeX/y BepXHUM ObedoM 1 ypOBHEM BOBI HA MOPO-
re Bojo3abopa, M.
CxopocTh v; MPUHUMAIOT 110 TEXHUKO-3KOHOMHYECKOMY pacyeTy, a B
npe/IBapuTebHbIX pacuerax 1,5—2,5 M/ c.
Yros oTBOA 8 MOXKHO MPUHUMATH TIO JJAHHBIM TalJI. 1.

Ta6auma 1
3HavyeHre yrja oTBOa O B Tpajaycax

0
0—0 0,05 0,1 0,2 0,3 0,4 0,5 0,7
1

d, rpax 87 84 78,5 72,5 66,5 60 45,5

IIpu v,, 6iu3KOIl K ©,, YyroJ OTBOjJA NPUHUMaeTCcs B mpejenax 15—
30°.

Ecim HaHOCHI MPaKTUYECKW OTCYTCTBYIOT, TP MAaJIbIX CKOPOCTSIX Te-
YeHusT BOJbI B BepXHeM Obede cIeluaabHbIX TpeOOBaHUII K PacCIioJio-
JKeHUI0 BOJI03a60pa, KpoMe obecTieueHus TJIaBHOTO MOAX0/a K HeMy, He
IPEBSBIISIOT.




2. PACHET OTKPbITOI'O BEPEFOBOI'O BOOAO3ABOPA

[Ipu mpoekTmpoBaHUM BOJ03a60OpPa TPOU3BOMIATCS TUIPABINIECKHE,
(pusbTpamoHHbIe W CTaTHYECKUE pacueTbl. B JaHHBIX YKa3aHHUSAX MPHUBe-
JIeH TIOPSJIOK TH/IpaBandeckoro pacuera. MDuabTpaimoHHble W CTaTHYeC-
K€ pacueTbl BO03a00pPOB IPUHIMIIMAJBHO HUYEM HE OTJUYAIOTCS OT
pacdera MPOYMX HATOPHBIX THIPOTEXHUYECKUX COOPYIKEHUN U B JaHHBIX
yKa3aHUSIX He PacCMaTpPUBAIOTCS.

Jlyisg THpaBINYEcKOro pacdyeTa HYKHO MMETb CJIeYIOININEe MCXO/IHbIe
JaHHbIE:

— cevyeHne HAYaJbHOTO yYacTKa KaHasa;

— KPUBYIO IPONYCKHOI croco6HocTH (3aBUCHMMOCTH yPOBHEil OT pac-
XO/I0B) KaHaJa y BOJOIPUEMHUKA;

— YTOJI OTBOJIa B BO/I03a00p OTHOCUTEJHHO PyCJa PEKU;

— rujiporpad pacxo/ioB PeKH;

— rpaduk BoaoNOTPeOIeHNUS;

— OBITOBYIO KPUBYIO CBSI3M YPOBHEI C pacxojaMu B PEKE;

— KOHCTPYKIIMIO BO/103a60pa M KOH(UTYPAIUIO TOABOJALIIX W CO-
pATAOINX YacTell Bozo3abopa.

Bomoszabop mnpeacraBiser co6oit B CYIIHOCTH BOJIOCJUBHYIO TLJIOTHHY
C HU3KUM IIMPOKHUM IIOPOTOM, YCTpawBaeMylo IpH BXoje B KaHaja. Kak
BO BCSIKOU TIJIOTWHE, B BOj03abope mumeioTcss GaoTbeT uiam mopor, Gepe-
roBble yCTOU, OBIYKH, CJIyKeOHbBIII MOCT M 3aTBOPBI, TTO3BOJISAIONINE PETy-
JIMPOBATh PacXo/bl BOJbI, HallpaBjeHHbie B Kanaa (puc. 3).

2
cos & g% Mo I-I

Puc. 3. Cxema K ruipaBJndecKoMy pacueTy OecTJIOTHHHOTO BO/I03a60pa:
a — paspes 1o 1-1; 6 — mran
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PacuyeTHBIM pacxXo/IOM SIBJSETCS MaKCUMAJbHO JOMYCTUMBIN B KaHaJe
pacxo/1 BOJBI.

[Inomanap BXOAHOTO OTBEPCTHUS Bogo3abopa OepeTcs B 3aBHCUMOCTHU
OT TPUHATON CKOpPOCTH BXoja, oO6braro 1,0—2,5 M /¢, 4TO 3aBUCHT OT
o6beMa U pa3Mepa HaHOCOB, JIOMYCKAEMBIX B KaHAJI.

OTtBepcTtiie Boj03a60pa OOBIYHO [JEJUTCS Ha IPOJETbI HeOOJBITNX
pasMepoB, MO 3—5 M, 4TOOBI OOJIETYNTH yIpaBJeHUE MIUTAMUA WU IMaH-
NOpaMu, TePEKPBIBAIOIIMME TTPOJIETHI.

PacueTr mpousBOAUTCA KaK pacyeT 3aTOIJIEHHOTO BOJOCJHMBA C IIHPO-
KUM TIOPOTOM TIO cJeAyionum GpopMyJiam:

Q=0¢-B-h-\2-g-(Hy—-h); (2.1)

O’ 1 1
B T T [T WYy 0 Yy, (2.2)
g \B-h o,
rae Q — pacyeTHbIN pacxoj Bojo3abopa, M3/ c;
¢ — ko03ddUIMEHT CKOPOCTH;
B — mupuna oTBepcTHs BOAo3ab0pa, paBHas CYyMMe IPOJIETOB,
B=n-b (3mecp b — mmpuHa mpoJieta; 17 — YUCJIO MPOJIETOB);
h — ray6uHa BOJBI HA TTOPOTE, M;
H, — wmamop, M, UCIIpaBJIEHHBIH Ha CKOPOCTDb Mojaxoza 1o dhopmy.ie
J1.41. CoxkouioBa:

2
Qo

H,=H (2.3)

L —
2-g-cosd
rae H — cratudeckuii HAop, M;
d — yroJ oTBOJA; TPaf;
Uy~ CKOPOCTb I0/[X0/1a K BO/103a60py, M/ C;
W,— JKWBOE CeYeHWe KaHaja TIPW HANOJHEHUW Ha TJyOUHYy h,
COOTBETCTBYIONIEE IPUHATOMY B PacyeTe PEeKUMy KaHasa, M2,
Y, — TAyOmHaA TOTPYKEHUS IEHTPA TSKECTH CEYEHUS (,, M;
0, — JKMBOE ceueHUe KaHaJia Tpu TJayOowHe /4, TO €cTb MPHU COBIA-
JIEHUM YPOBHS BOJABI B KaHaJE C yPOBHEM BOJBI Ha IOPOre, M
y,— TayOuHa MOTPYKeHUs IeHTPa TSKECTH CeYeHUus o, M.
Besvunnamu, ompeaessionuMU  TPOMYCKHYIO CITOCOOHOCTH OTBEp-
crust, apasores VX, — orMeTka nopora u b — muprHa OTBEPCTHSL.

[Ipu omnpenenenuun b 10 3aJaHHOMY VXp (Hambosiee yacTbIi CIIy-

4aii) B BbILIENPUBEAECHHBIX YPAaBHEHUSIX HEU3BECTHBI b 1 A.
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[Tpu ompenenennn VX, 10 3aganHOMY b B 3TUX ypaBHEHHUSX HEU3-
BecTHbl VX, 1 h, Tak Kak

2
—0 . cos?d, (2.4)
2-qg

rae VX, — OTMETKH TOPU30HTA BOJBI BepXHero 6beda;

B o6oux caydasx pernrerne HaXoAdT TpadoaHaIUTHIECKUM METOOM.

[Tomumo BbIOIHEHNST OOBIYHBIX (pyHKINN (QoTbeTa TJIOTHH, BXO/I-
HOI TIOPOT JIOJIKEH 3allUIaTh OTBEPCTHE BOA03ab0pa OT 3aBaJia HaHOCA-
MU, a B HEKOTOPBIX THIaX BO/[03a00POB C JOHHBIMU TTPOMBIBHBIMH TaJie-
pessMu obecriedyuBaThb M MMPOMBIB HaHOCOB. [Ipm GecrmoTmHHOM BO/103260-
pe TIpUMeHeHre MMPOMBIBHBIX YCTPOUCTB OOBIYHO MCKJIOUAETCS W TJIABHOM
Mepoii 1o 60pb0e ¢ JIOHHBIMU HAaHOCAMU SBJISIETCS TPABUJIbHOE PACIIOJIO-
’KeHre BoJ103a00pa 10 OTHOIIEHNI0 K PEYHOMY ITOTOKY W BBICOTA MOpPOTa.
[Ipu 6ecnitoTuHHOM BOmO3a6ope BbicoTa mopora npunnmaetrcs 0,5—0,8 M
U eCJIM PYCJIO YCTOMYMBO M HAHOCOB MaJio; 1—2 M mpu rajedHbIX HaHO-
cax; 2—4 M u 6oJiee — TIPU MECYAHBIX HAHOCAX, a MPpHU OOJBINX YKJIOHAX
peKN TPEeATNOUTUTEHbHO TIPUMeHeHne Boj103a00pa ¢ TOABOISIINM KaHa-
JIOM ¥ TIPOMBIBHMKOM B KOHIIE KaHaJa.
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3. OTCTOVHWKM

3.1. HasHayeHne OTCTOMHUKOB

OCHOBHBIM Ha3HAUeHUEM OTCTOWHUKOB TIPU MCIIOJIb30BAHUU BOJHOMU
SHEPTUM SIBJSETCS MpeJoXPaHeHne THAPOTYPOUH MaJIbIX JePUBAIMOHHBIX
TUPO3JEKTPOCTAHIIUM OT WCTUPAHUS B3BEIIEHHBIMU B BOJ/Ie HaHOCAMU
KpynHbIX (pakmuit. B opocuTesbHBIX cHUCTeMaxX IPHU IMTOMOIIH OTCTOM-
HUKOB TIPE/IOTBPAIlaeTCs 3aujeHre KaHaJloB.

OTCTONHUK B YCJOBHSIX HOPMAJbHOW PAGOTHI JOJIKEH BBITTOJHATD
caeayiomue GyHKINN:

— oCaXXJaTh TOCTYIAIONe Yepe3 BOA03ab60p HAHOCHI, BPeIHbIE /IS
TUAPOTYPOUH WJIM OIacHble C TOYKM 3PEHUS 3auJeHUs OPOCHUTETbHBIX
CUCTEM.

— PEryJIIPHO YIaJsATbhb OCEBIIME B OTCTOWHWKE HAHOCHI C MUHUMAJb-
HOW 3aTpaToi JJIs 3TOU IeJiu BO/IbI.

— 06ecITeynTh TIOCTYIJIEHWe BOJABI B KaHAJ C JIOMyCKAeMbIMH CKOPOC-
TSMU U B KOJUYECTBE, OTBEYAIOINIEM 33/[aHHOMY rpaduky paboThl KaHAa.

Coopy:keHue OTCTOMHMKOB He 00s3aTeJbHO B TeX cCJydasx, Korja
o01iasi MyTHOCTDb TIOTOKa He mpesbiniaer 0,5 r,/J1 IpW yCJIOBUU, YTO KO-
JINYECTBO B3BEIIEHHBIX HAHOCOB KPYIHBIX (Dpakiuii, KOTOpble He JI0JIXK-
HBI JIOMyCKATbCA B TUAPOTYpOUHDI, MeHbIre 0,2 /1.

OTcTOMHUK [OJDKEH o6ecriednBaTh OCaK/JeHWe HAHOCOB B KOJMYECT-
Be, OIpeesseMOM IPOIEHTOM 00€eCIIeueHHOCTH OCaXK/IeHUs HAHOCOB B
OTCTOMHWKE. YKa3aHHBIN IMPOIEHT 00eCIeYeHHOCTH OTHOCUTCS KO BCEMY
CyMMapHOMY KOJIMYECTBY HAHOCOB BcexX (ppakmnmii pazmepamu GOJIbIIE
PUHATON MaKCUMAJIbHOW KPYITHOCTH.

[Tporent oGecmeuernHoctr Buibupaercs B mpegeax 80—90 %, npuuem
HIDKHUI TIpejie/l 3HAUeHUi IPOIeHTa MPUHUMAETCS TPU MajioM KOJu-
YecTBE HAHOCOB, a BEPXHUN TIpejiesl — Mpu OOJIBIIIOM UX KOJUYECTBE.

Jlyisi o60cHOBaHUS TIPOEKTa OTCTOWHWKA, KPOMe OOBIYHBIX MCXOMIHBIX
MaTepuaioB, HeOOXOIUMO UMETh:

— TUPOJIOTUYECKUE JlaHHbIe, MMOJyUYeHHble B pe3yJbTare CIelnaJbHO
MIOCTABJIEHHBIX M3BICKAHUHN, a WMEHHO: KoJieOaHUS PACXO0/I0B U TOPU30H-
TOB B IePUO/I /IBUKEHUS HAHOCOB;

— KOJIMYECTBO M MeXaHWYECKHUil COCTaB JIOHHBbIX U B3BEIIEHHBIX HAHO-
COB B 3aBUCHUMOCTH OT BPEMEHHU rojla U pacxo/ia BOJOTOKA;

— TUPOJIOTUYECKUE XaPaKTEPUCTUKU BOJOTOKA, HEOOXOMMMbIE IS
YCTAHOBJICHUS BEJTMYMHBI TTPOMBIBHOTO PACXO/Ia;

— rpaduk noTpebJaeHNs BOJAbI U3 OTCTONHUKA.
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3.2. PacyeT OTCTOMHMKA C Nepmuoanyeckon NnpoMbIBKOM

3.2.1. OnpepeneHne OCHOBHbIX pPa3MepoOB OTCTOMHUKA

Pemrenvie manmoil 3a/1auy BBITIOJTHSAETCS TyTeM TEXHUKO-2KOHOMUYEC-
KOTO CpPaBHEHMS ps/ia BApMAHTOB, PACCUYMTAHHBIX /IS HECKOJbKHUX TIPE/I-
BApUTEJbHO 3aJaHHBIX 3HAYEHWW: ITOJHOW TJyOWHBI OTCTOWHUKA H u
cpe/iHell CKOPOCTH TeYeHMSI BOJbI B HEM 0.

[Tosnyio ryiy6uHy OTCTOWHWKA HAa3HAYAIOT BO3MOKHO MeHbIIIel, OJia-
rojaps ueMmy OOBbIYHO CHIKAETCS CTOMMOCTh OTCTOWHWKA: B CPETHUX YC-
JIOBUSAX 3Ty TJIyOMHY TPUHUMAIOT 4—5 M, TaK KaK BbIOOD MEHbIIEH TJry-
O6WHbBI HelleJecooOpa3eH B THAPABJINIECKOM OTHOIIEHWH W MOKET ITpUBeC-
TH K HEOKOHOMUYHBIM DEIIeHUSIM.

[ny6uny H caemyeT BbIOMpaTh Tak)Ke W3 yCJAOBUS, YTOOBI THO OT-
CTOWHUKA PacIioJiarajoch BbIllle YPOBHS BOJbI HUKHETO Obeda m ObLI
obecIieyeH CMBIB HAHOCOB CO JTHA OTCTOWHHWKA B HWKHUI Obed.

[To ycooBusiM obecrnieueHns TPOMbBIBA, 3ajlaHHas TayomHa H moJ/pkHA
YZIOBJIETBOPSITH YCJIOBUIO

H<z4dm (3.1)

(.
rjie z — Tiepenaji MeKy YPOBHSIMH BepXHero Obeda OTCTOMHUKA M HIK-

Hero 6beda TPsI3ecmycKa;

Gup — Y/EJBHBIN TPOMBIBHOII pPacxo/| (Ha eaMHUIY HMIMPUHBI OTCTOI-
HUKA);
Uyp — TIPOMBIBHASI CKOPOCTD, KOTOPYIO IPMHUMAIOT He MeHee 2,0-2,5 M /¢,

g cayuasi, Korja JIHO KaMepbl UMeeT YKJOH ij, dopmynaa 3.1 npu-
HUMaeT BUJL:

H+i0-SpS2+Z“p, (3.2)
np

rie Sp — JumHa pabodeil 4acTH OTCTOMHUKA,

1, — YKJIOH JiHa OTCTOHUKA.

@opmyanbr (3.1), (3.2) cayxar aas npoBepku BeimuuHbl H, mnpu-
HATOI Ha OCHOBAHUY HUKEIIPUBE/EHHBIX PACUYETOB.
Pacuernas ray6uHa OTCTOWHWKA BbIYMCIsAeTCS 0 hopmyJie

H,=H-h,,

rie h, — BbBICOTA aKKyMYJHUPYIOIIET0 06beMa, 3aroJHIEMOr0 HAaHOCAMU
B IIEPUOJI MEXK/Y MPOMbBIBAME, OPHEHTHPOBOYHO IPUHUMAECTCS
pasnoii 25-30 % H.
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Pa6ouag mupuna orcroitHuKa omnpeesisercs 1o gopmye

B=—2 (3.3)
H, v,
rae Q — pabouunii pacxojl OTCTOMHUKA;
U, — CPEIHss CKOPOCTb TEYEHUs BOJDbI B OTCTOMHUKE, ONPE/e/IsSeTCs
o Tabm. 2.

Ta6auira 2
PekoMentyemMble CKOPOCTU TeYeHUST BOJbI B OTCTOMHUKE

[IpoekTupyembie Besmanna
[Tpumevanug
YCJIOBUSI OTCTOS Ocp M/ c
1. IluameTp ocaxjae- Boi6bop BeqnuuHBI CcpefHeil CKO-
MBbIX (pakuuii B 1pe- POCTU  YB43bIBAIOT C JaHHBIMU
nemax 0,25—0,4 MM MeXaHNYeCKOro aHaJm3a I[oJJe-

0,25-0,50 |’KamyX OCaXKJICHUI0 HAHOCOB U
BbIOUpAIOT  OOJIbIIINE 3HAUYEHUS

Ucp Ipu Hp@OéJIaJIaHI/II/I B IIOTOKE

6oJiee KPYITHBIX (Dpakiuii

2. Inametp dpaknuii,
HOJIJIeKAIMX — OcaxK/ie-
HUIO,  YBEJUYUBAETCS
1o 0,70 mm

0,20-0,80

[Tonmnaga juMHa OTCTOMHMKA S cJlaraeTcd W3 JUIMHBI TEPEXOTHBIX
Y4acTKoB Sy U JUIMHbI paboueil yactu S,

[TpubamkeHHO AAUHY KaMepbl OMPEesSioT Ha OCHOBE BBIUYMCJEHUS
JUIMHDBI OTJieTa L 4acTuIlbl pacueTHOro auameTpa 1o gopmy.Jie

0
L=H -2, (3.5)
Q)
rge L — JJMHa OTJIeTa 4acTHUIIbI HAaHOCOB PACYETHOTO JUAMETPA, M;
0 — CKOPOCTb TeYeHHsI BOAbI B KaMepe OTCTOMHUKA, M;
O — TUApaBINYECKas KPYIIHOCTb HAHOCOB, M,/ C , OIPEJENSAETCs IO

Tabi. 3.
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I'mapaBimyeckass KpyImHOCTb HAHOCOB OT UX JIMaMeTpa

Ta6aunmima 3

, , , ®,
d, Mm M /c d, MM emM/C d, Mm M /c d, MM M/
0,05 0,17 0,50 5,40 0,95 9,06 3,00 19,25
0,15 1,56 0,60 6,48 1,25 11,50 3,50 20,85
0,25 2,70 0,70 7,32 1,75 13,92 4,00 22,25
0,35 3,78 0,80 8,07 2,25 16,62 4,50 23,65
0,45 4,86 0,90 8,75 2,75 18,50 5,00 24,90

Pa6ouyio jnHy Kamepbl S, MOMy4YaioT MyTeM NEePeMHOKEHUS [JIMHbI
OTJIeTa YaCTHIIbI PACUETHOTO JAraMeTpa Ha Koaddurment 3amaca R = 1,2—1,5

S,=k-L. (3.6)

Xoj pacyera 1o moApoOHOMY ompe/eeHnio paboueil nHbI S, TPo-
U3BOJAT B CJIEIYIONIEH TT0C/Ie/IOBATETHHOCTH.

Boei6upaior MUHUMAJbHYIO KPYITHOCTb d,;, dpakimii HaHOCOB, TO/I-
JIeKATUX OCAXK/IEHUI0 B OTCTOWHWKE.

[To TuApOJIOTUYECKWM [aHHBIM YCTAHABJWBAIOT KOJHMYECTBO IOCTY-
MaloNUX B OTCTOWHUK HAHOCOB Py, KT,/ C, KPYMHOCTBIO BBINE dnin, C

pa36uBkoit Ha dpaximn (p,)g, (P, -+, Py -

[l kaxxJoll M3 MoJJexalnuXx oca)jaeHno (pakiuii HAHOCOB 10
TabJ. 3 OMpeAesdioT UX THUAPaBJINYeCKyIio KpymHocTh . IIpm atom, ec-
JIU JJaHHble 110 PpaKIUAM JAI0TCS B BUjle UHTEPBAJIOB ppaKIluii, IPU OII-
pe/leiIecHu TUPABJANYECKON KPYIHOCTU (O TPUHUMAIOT S KaKI0U U3
(ppakmuii MUHIMAJIbHOE 3HAUEHNE KPYITHOCTH.

Hasnavaior 3HaueHue cpejiHeld CKOPOCTHU IOTOKA B OTCTOMHUKE W JIJIST

(5] \s) 0\)‘
Kaxk/10i 13 pakiuii MoICUUTLIBAIOT OTHOIIIEHNEe —.
(0]

H,
Jlna psaja 3HadeHuil oTHomeHus | —2

P Jk

U IS KOKIOU ToJJIesKalien

H
ocaxJieHnto pakmuu omnpexessercs 1o rpapuky p = f (?j obecrre-

YEeHHOCTb OCAKJIEHUSI P IyTeM WHTEPHOJSAIMU 110 KpuBoil (puc. 4) mias

o . O
ONVKANIINX 3HAYCHUN — .
(0]
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P.%
100
935
90
85
80
79

70

65

60

55 SN

50 o=p-10

e ® e O ® O Ny O ® ®

40| 5=002 =005 §=006 {=0.15 (§=020 §=025 {=030 §=035|

35 0.1 0,2 0,3 0,4 0.5 0.6 0,7 0,85
Puc. 4. Onpenenenue p = f (%)

Jlng xaxpoir m3 Qpakiuil MOACYMTBHIBAIOT KOJUYECTBO HAHOCOB,

oce/laloNUX MPU KaxK/I0M U3 3aJjlaHHBbIX OTHOIIEHUM S—p, o popmy.e

p

(p;)
(P =25 (p,),. (3.7)
pl k 100 pl 0
H
JIIs KasKJ0To 3aJaHHOrO OTHOIIEHUS —X IIOACYUTHIBAIOT CyMMAapHOE

P
KOJIMYECTBO OCEJAONINX HAHOCOB Y. (p;), U ompelessior o6uiyo obeciie-

YEeHHOCTD 110 (hopmy.ie

100 * i
g = 100 2.(P), (3.8)
Po
ITo pesyabratam nogacueToB 1o Qopmyse (3.8) cTposaT 3aBUCUMOCTD
H
o61ieli 06ecTieueHHOCTH P OT OTHOIIEHUS —L.
P
S
P=f [—p) (3.9)
H,
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[To aTOli 3aBUCUMOCTHU OIPEAENSIOT MPUEMJIEMbId TPOIEHT obecrie-
YEHHOCTU OCaX/laeMbIX B OTCTOMHMKE HaHOCOB. OpauHaTy p, COOTBETCT-
BYIOIIYIO TTPUEMJIEMOMY 3HAYEHUIO MPOIeHTa 00€CeYeHHOCTH, OTIPe/Ieis-
I0OT TOYKOW Ha KPUBOW Tpaduka, HauymHasi OT KOTOPOU KpuBas CTaHO-

BUTCA O0Jiee TTOJIOTOM.

H

I[JIH BblépaHHOI‘O p U CBA3aHHOI'O ¢ HUM OTHOIICHUA —L 3a1al0TCA

p

p4/ioM 3HayeHuid H ., oTBevalolnX KasK/bIii HEKOTOPbIM 3a/laHHbIM 3Ha-

pi?
YeHUSIM CpeIHENl CKOPOCTH © W pacdyeTHOU Tay6unbl H,, [emaioT MmoacyeT

S

paboueil IMHbI OTCTOHHUKA S, = —p~Hpi n ero pabodeil MUPUHBI b
p
o ¢opmy.e (3.4).

KosmmuecTBO KamMep OTCTOWHUKA NPUHUMAaeTcs He MeHee JAByX. lIpu-
MeHEeHUe OHOW KaMepbl MePUONIECKOro JIeWCTBUS, Tpelytoliee BbIKJIIO-
YeHUsT OTCTONHUKA M3 PabOThl BO BPEMS TPOMbBIBA, BO3MOXKHO TOJBKO
IpU HAJUYUU Ha KaHajge HUXKe OTCTOMHUKA KPYITHOTO PETyJUpPYIONIero
6acceliHa Wau OOJIBIION PeTyJUPYIOIIell eMKOCTA caMOro KaHaJa.

Kamepam oTcTOliHMKA NPUAIOT TIPSAMOYroJbHy0 (opmy B ILJIaHe,;
KaMepbl ¢ KPUBOJMHENHON MPOAOJbHON OChbIo He pomyckaoTcsa. [Hlupuna
OJTHO¥ KaMephl He JI0JKHA ObITh 6ojiee 35 % ee JIJINHBI.

MHorokamMepHble OTCTOMHUKN 3aHUMAIOT OTHOCUTEJbHO OGOJIbIITNeE
MJIOTIA/IA, /IS COOPYKEHUS UX TPeOYIOTCS 3HAYUTEIbHbIE KAlUTATbHBIE
3aTpaThl; 11eJecO00Pa3HO CTPEMUTHCS K YCTPOUCTBY HETIYOOKHUX OTCTOM-
HBIX 6ACCENHOB.

C yBenmyeHueM yucjaa Kamep OTCTOMHUKA NMPOMBIBHOW PacXojl H0JI-
’KeH yMeHbIIUTbCcS. B ¢BsA3M ¢ 3TUM B TexX cJiayuasix, Korja He yJaeTcs
00eCTIeunTh JIOCTATOUYHO OOJIBINON TPOMBIBHON pAcXofl, YUCJIO KaMmep
PUXO/IUTCS YBEJTUYNBATD.

KoHCTpyKIMIO OTCTOMHMKA, KaK M YUCJO €r0 KaMmep, yCTaHaBJIUBAIOT
METOZIOM CPaBHEHHS BapHaHTOB OTCTOHHMKA (C y4YeroM MECTHBIX,
TonorpaduyecKux, THAPABINYECKUX U JPYIUX YCJIOBMIi).

3.2.2. PacueT BpemMeHW 3auneHus Kamepbl OTCTOMHHUKA

Pacuer 3amjeHusi OTCTOMHUKA BBITOJHAIOT TOCJAEI0BATENIbHO IS Psi-
Jla pacYeTHBIX YYaCTKOB, Ha KOTOPbIE JIEJUTCS JJIMHA pabouyell yacTh Ka-
Mepbl. Uncao ydyactkoB 6epyT B mipenenax 6—10 B 3aBucuMoctd OT JIJIH-
HbI Kamepbl. [[JMHY KaK[0ro ydactka S; OTCUMTBIBAIOT OT Hadajia Ka-
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Mepbl U 33/]al0T C TI0CJIe/I0BATeIbHbIM BO3PACTaHUEM BILJIOTHb IO TOCJE/-
HEero yyacTKa, paBHOro /iinHe paboueil YacTu KaMephbl.
[To dopmy.ie
hy +1 - S;
2

IIOACHYUTDBIBAECTCA CpeAHAA 3a BPEMA 3aUJICHUA TJIY6I/IHa B KOHIIE JaHHOI'O

H;=H,+ , (3.10)

H
y4acTKa W BBIUUCJISIETCS OTHOIIEHnEe | — | .
S
[To dpopmy.ie:

_ 2-0Q
vf_(H].+HH)-b’ (3.11)

rane H, — cpennss 3a BpeMsi 3aujieHus: riyOnHa B HA4aJbHOM CTBODE,
H,=H,+0,5h,,

OIIPpEAETAI0T CPEAHIOKO CKOPOCTb MU IIO tabs. 3 rmaApaBJAYECKYIO KDPVYII-
HOCTb OCE€AAI0IINX HAHOCOB.

o 0
3areM 75 K0 (ppakiium onpeesssioT OTHOIIeHne (—) )
J

v
[To dpopmy.ie:
()t
(i) =52 (3.12)
riae (4)), — YKJIOH [HA TpH 3alOJHEHUW HAHOCAMHU BCETO AKKyMY-

qupyioniero oobema, 06buHO (i), = 0, BBIUKCJSAIOT Cpejl-
HUH YKJIOH W 1T KK10i u3 (ppakiuii mo rpaduxam puc. 5
OIIPEIEJISIIOT MPOIEHT OCaKIeHUsT HaHOCOB (p);) ;-

[ToacunThiBaeTcss KOJIMUECTBO HAHOCOB, KI/C, OCeJalolUX B €Iu-
HUIly BPEMEHU B TIpejiesiaX paccMaTpuBaeMoro ydactka mno dopmy.ie:

(pl)] = (fol)oj . (pi)(), (313)

rie (p,), — KOJIMYECTBO HAHOCOB J[aHHOW (DpaKinu, MTPOXOASIMX B
e/IMHUIlY BPEMEHU Yepe3 HavaJbHbI CTBOP.
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P.%

o | - Yxnonw awo
=020\ ¥ 030 §,=0,03

30

H
0 1 =3 3 4 2 S
P.% P.%
4 4
N Menons w1 ] S no o
sl HHH -t HHPHH 303 0.0 @020 | =005 |

y =] I I\l ] :.=U'_50_H|<nou nua. =]
KAOH AHO | N\ |1 i0=0100

30......8=0'3ﬂlu=u'02.........__ 75

y T
T z 3 7 5T 0 T z 3 ) .
Puc. 5. IIporieHT ocaskieHns HAHOCOB B 3aBUCUMOCTH
OT ITapaMeTpPOB OTCTOMHUKA TU/IPABINYECKON KPYITHOCTU
OCaK/J]aeMbIX 4acTHI[ U YKJoHa JHa (Havyaso)

vl
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P.% P.%
100 _ 100

YUk noH aHa
iu=0,01

YxnoH agHa

Bl e i0=0,02
L _(}..S{} ] _{}.,50 . 0 .

...... AN INCNE N ol glad |
_________ AV . i

....... w_ S
NN KBRS T
ﬁ’l-)):_(}_za

: H
2,05
P.%
10
%
100 ~= N
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75 | ig=0.05
RORNYTIRREN!
e 50
EE! 0=0:30 _
| .53:0..20.
ed 29,
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0 0.5 T,0 5 2.0° 0 DS

Puc. 5. IlporneHT ocak/ieHnsi HAHOCOB B 3aBUCUMOCTHU
OT TapaMeTPOB OTCTOMHUKA TU/IPABJINYECKON KPYITHOCTU
OCayk/laeMbIX 4acTHIl U yKJoHa aHa (OKoH4aHue)

Omnpenensiior 06beM OTJOKEHUNW B eIWHUIYy BPEMEHW B TIpeaesax
paccMaTpuBaeMoro yvyactka 1o dpopmy.e:

W, :_Z(p)]-’ (3.14)
Y
rie Z(pi) j — CYMMapHOe KOJIMYeCTBO HAHOCOB BCeX (PPaKIMil, BbIa/a-

IOIUX B TIpejiesiaX JaHHOTO YYacTKa B €IMHUILY BPEMEHU;
Y — OOBEMHbII BeC OTJIOXKHMBIIIXCS HaHocoB, ¥ = 1,3...1,6 xr /1.

[TogcunThIBAIOT AaKKYMYJIUPYIONTH O6BbEM JJAaHHOTO PACYeTHOTO yYacTKa:

)
X@::B-[@K+l°2]j-5r (3.15)
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OHpGI[GJIHIOT BpEMA 3anJIEHUA PACHETHOTO YYaCTKa 110 dpopMyﬂe

V.

TakuM myTeM MOJydYalOT PAJ 3HAYEHWH, XaPaKTEPU3YIONINX BpeM:
3aMJIEHUsI OT/I€JIbHBIX YYaCTKOB aKKyMYJIUPYIOIIEro o0 beMa OTCTONHUKA.

Bpemsa zausienus orcroiiHuka T, paBHOe T}, moxcuntanHoe JIs TO-
CJIEJIHEr0 pacueTHOro yyacrka wiau (¢ 3aHOCOM) JIsI y4acTKa, OXBaTbl-
Barorero 50—75 % paboyeil AJTMHBI OTCTOMHUKA, IPOBEPSIOT IO YCJO-
BUSAM dKcILryatanuu (4actora M CpoOKHM IMPOMbIBA, HAJIWYKE TPOMBIBHOIO
pacxoja ¥ T.I.). B TOM ciydae, ecim CPOKH OKa)KyTCSA CJAMIIKOM KOPOT-
KUMU, BEJUUYUHY aKKyMYJHUPYIOMETo oObeMa YBEJUYNBAIOT, a TPU 4pe3-
MEPHOHN MX MPOIOJIKUTENBHOCTH — YMEHBIIAIOT 10 SKOHOMHYECKUM CO00-
pakenusM. IIpum 5TOM MPOM3BOAAT MONOJHUTEJbHYIO TTPOBEPKY IPU HO-
BbIX pa3Mmepax. OrnTuMaJjibHas 4acTOTa NMPOMBIBKH KaMepbl OTCTOWHUKA B
OOBIYHBIX YCJOBUSAX HAXOAWTCS B Tpefesax oTr 1 pasza B CyTKu
no 1 pasa B HejeI0.

3.2.3. lpomMbIB HacOCOB B OTCTOMHUKE

ITo Mepe 3amjIeHUs OTCTOWHUKA CKOPOCTH TEYEHHS B HEM BO3PaCTa-
0T, MHTEHCHMBHOCTb BBINAJEHUS HAHOCOB yYMEHbBIIAETCS U MOYKET HaCTy-
IIMTh TaKOE II0JIOJKEHME, IIPU KOTOPOM B KaHAJ HAYHYT IIOCTYIIATh BPEJ-
Hble HAHOCHI. [[JI IpesoTBpaleHns: 5TOro HeoOXOUMO IIPOMBITh OTCTOM-
HHK, TO €CTb CMBITh BbIIIaBiine HaHocbl (puc. 6).

/A

TN

7/ AT

—

Puc. 6. Cxema Kk pacueTy NpoOMbIBa HAHOCOB:
1 — 3aTBOp BXO/HOTO TIOPOTa; 2 — 3aTBOP IMPOMBIBHBIX TaJiepeii;
3 — 3aTBOP BBIXO/IHOTO ITOPOTa

[IpoMbIB MHOTOKAMEPHBIX OTCTONHUKOB OOBIYHOTO THIIA OCYIIECTBJIS-
eTCd IIyCKOM BO/Ibl M3-TI0J1 3aTBOPA BXO/HOI'O IIOPOTa B IIPEABAPUTEJBHO
OTIOPOKHEHHYIO KaMepy.
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Vickomble BeMYMHbBI IIpn pacdyeTE IMPOMbIBKU OTCTOMHUKA': UHp — IIpO-

MbIBHAs CKOPOCTb; ¢, — Y/AEJbHbII MPOMBIBHOI pacxox; t,, — BpeMs
ITPOMBIBK.

3ajlafHble BEJMYUHBI pU pacuere: S, — pabovas [JIMHAa OTCTOWHU-
ka; b — pabouas mupuna; H — nomHas riaybuna; V — akKKyMyJupyio-
muit 06beM OTCTONHUKA; @, — BBICOTA OTJIOXKEHHI HAHOCOB B Havase OT-
CTOWHWKA, paBHas BBICOTE €ro aKKyMyJUpyollero oobema; y — o0ObeM-

HBIII Bec oTJoxkenuit HanocoB 1,3...1,6 T/ M3; (Q,,), — PKCILTyaTaImOH-

HbIII TIPOMBIBHOW pacXo/l, a TaKXe JaHHble, XapaKTepU3yIOIllhe COCTaB
OTJIOKUBIIUXCA HAHOCOB 10 KPYITHOCTH.
YKkJoH 1HA KamMep OTCTOMHWKA ompezesseTcs 1mo ¢hopmy.ie

i = (3.17)

rie C — koaddunuent Ilesu;
R — ruapasnaumyeckuii paamyc, KOTOPble OTHOCATCSA K CPeHEN TJIy-
OuHe 1pu MpoMbIBe /i, .

[TpoMbIBHYIO CKOPOCTD OlpeieissioT 1o hopmy.ie:

h
Op 20| 7 P, (3.18)

rje d — [MaMeTp YacTWIl, TIO/iJIeXKAINX IPOMBIBY HAHOCOB, MeJbYe
KOTOPBIX B JAHHOW CMECH COAEPKUTCS 75 Yo;

O — UX TUApaBJMYecKas KPYIHOCTb, OIpe/essercss 10 JaHHBbIM
TabJI. 3;

h  — cpemaHssg TayOMHa BOJBI TIPU TPOMbBIBE, IIPUHUMAETCS PaBHOMN
10—30 % oT pacueTHOil rIyOUMHBI OTCTONHIKA;

P — copepsxkanue B TPOIEHTaX II0 BeCy B IPOMbBIBHOM IIOTOKE
HAHOCOB, IIPUHUMaeMoe B npejesax or 75 no 20 M3 Boapl Ha
yaanenue 1 M3 OTJIOKUBIINXCS HAHOCOB.

Y nesibHbIN TPOMBIBHON pacXo/i Ha3HAYAeTCS U3 yCJOBUS

Gy >C=20y, Iy . (3.19)

p
OrHotieHue ?pHpI/IHI/IMaIOT B npenenax 1,10—1,25, npuyem 60.b-

niee 3HaYeHUe OTHOCUTCS K CJIydYalo HAJM4YMS CUJIbHO BBIPAKEHHOW KpHU-
BOH cIajla, a MeHbIllee — K PEXUMY IMPOMBIBHOTO TOTOKA, OJHU3KOMY K
PaBHOMEPHOMY.
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BpeMsa npoMbIBKE OTCTOIHMKA oripejieisgeTcs 1o Gopmyie
_100-vy-V

Hp_P.qp.B- (320)

Pacuerpl 1o omnpenenenuto o, , G, ¥u f, TPOU3BOJATCS B CJIELYIO-
II€ii MOCJIe/I0BATEIBHOCTH: OIPE/IEJISIIOT CKOPOCTh TPOMbIBA U, 10 (op-

mysie (3.18), npuuem ee 3HaueHue He JOJIKHO ObiTh Menee 2,0...2,5 M/¢;
0 NPUHATOMY 3HAYEHWIO f, ¥ BBIYUCJIEHHOMY 3HAYEHUIO O, OIpeje-

JISIOT TIPOMBIBHOM PacxoI.
Boruncssior Bpems npombiBku 1o dopmyie (3.20). Eciu Bbruncien-
HOE BpeMsl IPOMbIBKU [, OKaxkercs Goubiue 0,5 4, cjenyer MOBTOPHUTDH

pacder, 3a/aBIINCh HOBBIM, 6OJbIIUM 3HaueHuem P. Vctunnoe Bpems
IIPOMBIBKY T10 TTPUYMHE HEPABHOMEPHOCTU TTPOMBIBA W TIOTEPH BPEMEHU
Ha MaHeBpupoBaHue sarBopamu o6bryHO Ha 50—100 % GoJiblie BbIYNUC-
JIEHHOTO.

Omnpenendior pacyeTHbIl TPOMBIBHON Pacxo/l OTCTOMHUKA!

an = Q1p -B. (321)
HpOMbIBHOfI pPacxon OJIHOP,I KaM€e€pbI OIIPEAETIAETCA 110 (pOpMy]Ie
Qu
(an)k = Np ’ (322)

rae N — 4ncJo Kamep.
Komuectso kamep N IIPOBEPAIOT 110 HAJUYUIO IIPOMBIBHOIO Pacxo/a
(an)a, MMEIOIErocs. B PACIHOPSKEHUN SKCILIYATAl[MOHHOIO IITara, II0

popmy.e:
an
(Oup),

rae N — 6smkaiiiiee K BbIMMCJIEHHOMY ILE€JI0€ YHNCJIO.

N > , (3.23)
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3.2.4. PacueT npoMmbIBHbIX ranepeu

[IpoMBIBHYIO CKOpPOCTb B HATIOPHBIX TajlepesX OIPeAeNsIioT TI0
dopmy.ie

(vnp)4 -0-YP- %, (3.24)

rae (Q,,), — HPOMBIBHOH pacxoj Tajiepen, PaBHbIif TIPOMBIBHOMY pac-
X0y OJHON KaMephl.
[IpOMBIBHYIO CKOPOCTb B O€3HAIOPHBIX Tajiepesx OIPeAesioT 110
dopmy.ie (3.18).
[1o1a/1b CEYEHUsI rajleper yCTaHABIMBAIOT IO popMy.ie

(Qu),

(@i ),

OTMeTKy ypOBHSI BOJbI B Hauajie TPOMBIBHOU TaJiepen OIpeeisioT
o dopmye

F = (3.25)

(v, )2
VI =VIHB + ) & —2~ (3.26)
2.9
rne VTHB — orMeTka Topu3oHTa BOBI B HIDKHEM Obede;

Z§ — cyMMa KO3(pPUITMEHTOB TUPABINYECKOTO COMPOTUBJIE-
HUS TaJepen.

YpoBeHb BOABI B Hayaje IMPOMBIBHON rajeped He JOJKEH IPEeBbI-
IIaThb YPOBHS BO/Ibl, KOTOPBI YCTAHOBUTCS B OTCTOMHMKE TIEepe/l BXOA0M
B IIPOMBIBHYIO Tajepelo B KOHIle Ipollecca TPOMBbIBKA. B mporuBHOM
cJydae cJeyeT U3MeHUTb BbICOTHYIO KOMIIOHOBKY OTCTOWHHMKA U Tpaccy
IIPOMBIBHOW TaJIepPEeH.
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4. PACYHET OTBOOAWENO KAHANA BOOO3ABOPA

OTcrolfinnKy pacrojaraioT WJaW B caMOM HadaJle KaHaJa, Hermocpes-
CTBEHHO 3a B003a60poM, uin Bjaau or Hero (puc. 7).

3

Puc. 7. Cxema pacrosiokeHus: OTCTOMHUKA Ha OTBOJMIIEM KaHaJle:
1 — roJioBHOI 6eCIJIOTHHHBIN BOA03a60p; 2 — KaHaJ, 3 — OTCTOMHUK;
4 — peka; 5 — cOPOCHOU KaHaJ OT ITPOMBIBHOW rajiepen

Pacrioiarasi OTCTOMHUK BAaJd OT BOJ03a60pa, y4aCTOK OTBO/SIIErO
KaHaJa MeX/Jy BOL03a00pOM ¥ OTCTOMHUKOM IIPOEKTUPYIOT HE3aU/IHIO-
IUMCS, TIPUAaBass €My COOTBETCTBYIONIMI YKJIOH, 00eCIeunBaioOmnili Hal-
JIEKAIIYIO €r0 TPAHCIOPTUPYION[YI0 croco6HOCTh. UTO Kacaercsl ydacTKa
KaHa/a 32 OTCTOMHMKOM, TO €ro TPAaHCIIOPTUPYIONAss CIIOCOOHOCTD IOJIK-
Ha ObITb yBs3aHa CO CTEIEHbIO OCBETJIEHHUS BOJIbI B OTCTOWHUKE.

HauGosee pacrnpocTpaHeHHONH (HOPMOM MONEPEYHOr0 CEeYeHHs KaHa-
JIOB gBJsAeTca Tpanenenganbiasa (puc. 8).

B

7T 77777
by

ra
~ Cal

Puc. 8. Ilonepeunoe ceyeHue KaHaJia
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mapaBianyecku HAUBBLITOJHEUIIUM TIOTIEPEYHBIM CeueHHeM KaHaja
O6yJleT Takoe, B KOTOPOM [IJisl 3aJlaHHON TJIyOWMHBI HATIOJHEHWUS CMOYEH-
HBIIl TepUMeTp UMeeT MUHUMAaJbHOEe 3HAUeHue.

[l aToro He0OXOAMMO B ciIydyae Tparelnen/[aabHoi (hopMbl ToTepey-
HOTO ceyeHus coOJI0/IaTh yCJIOBUE:

’;l_k:z«m_m), (4.1)
k

B cJIydae TPSIMOYTOJIbHOW (popMbl TioniepeyHoro cedennss m = 0, b, = 2k, .
[uapaBandeckuii paguyc mpu 3TOM Bceraa paBeH: R =15, /2.

b .
3HaueHusT OTHOIIEHUS h—k AJIA THAPAaBJINYECKN HAaMBbITO/JHENIINX I10-
k

IIePEYHbIX CEYEHUI KaHala B 3aBUCUMOCTU OT BEJUYMHBI 3aJI0KEHUS OT-
KOCOB (m = ctgol) HpuBeeHbl B Tabu. 4.

Ta6bauma 4

b .
3HaueHus h—kJIJIH rmapaBJIMYECKN HAMBbLITOJHENIINX ITOIMEPEYHDIX
k

ceueHn KaHaJOB B 3aBUCUMOCTH OT BEJIMUYMHBI 3aJI0;KEHUSI OTKOCOB

3ajoxxeHmne 0 0.5 10 |15 2.0 2.5 3,0 4,0

Yroao 90° 163°30" | 45° |33°40" | 26°30" | 21°50” | 18°30” | 14°

= 2 1,24 0,83 | 0,61 0,47 10,38 10,32 0,24

[Ipu ray6wHe HaAMOMHEHUsS KaHajla, IPUMEPHO paBHON TIyOnHe
BBIEMKH I10/] KaHaJI, THAPABJINYECKH HAUBBITOJHEIIIEe TOIEePEeUHOe ceue-
Hue KaHajga O6yJeT U S5KOHOMUYECKH HauBBITOAHeHmmM. B ciaydae Tparme-
1enaJbHON (POPMBI TTONIEPEYHOTO CEYEHMST KAHAJOB, TPOJIOXKEHHBIX B
60Jiee TTyOOKOI BbIEMKE, SKOHOMUYECKH HamboJiee BBITOIHBIM TIOTEepey-
HBIM CEUYeHUEM SIBJISIETCS ceYeHue ¢ MUHUMAJbHOW IIPH JaHHOM PacXo/ie
MUPWHON 10 AHY. [IpakTnyeckn MUHMMAJIbHAS IMUPUHA 10 JHY Ha3Hava-
eTcsI B 3aBUCUMOCTHU OT crtoco6a IMPOM3BOACTBA PAabOT M OT IMPUMEHSIEMbIX
MeXaHN3MOB, HO He MeHee 1,5—3 M. KanamaMm, npoxoasimuM B HaCbIIISAX,
HA060pOT, HEOOXOAUMO TMPHUAABATh OOJBIIYI0 MUPWHY IO JHY 3a CUYeT
yMEHbBIIeHNsT TIyOUHBI BOJIbI B KaHase, B pe3yJbTaTe Yero JTOCTUTAETCS
yMEHbIIIEHNe  BBICOTHI  JaM0, HO yXYAIIAIOTCS 3UMHUE  YCJOBUS
9KCILIyaTalluyd KaHaJa.
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Bbi60p 3a/05KeHHs OTKOCOB IPOM3BOJUTCA M3 YCJIOBHS UX YCTOii-
ypBocty. JJI9 IIpeiBapUTENbHBIX PACueTOB IIPU BBHIOOPE 3aM0KEHHUS
oTrkocoB (Ipu BbICOTE OTKOca He Gojiee S5SM) B Pa3IUUYHBIX TIPYHTaX
MOKHO TIOJTb30BaThCs AAHHBIMH TabJ. S.

Ta6auira S
3aJjioKeHne MOABOHBIX OTKOCOB KaHAJIOB

KoadduitnenTs 3a10KeHNs

I'pyHTBI M OTKOCOB B 3aBUCHMOCTH OT

TPYHTA, CJAralonlero pycJo
[leckn nbLiIeBble 3,0—-3,5

[Tecku Menkue, cpeiHue U KPYIHbIE:

a) PBIXJIbIE U CPeJHEll MJIOTHOCTH; 2,0-2,5
6) TJIOTHDBIE 1,5-2,0
Cynecu 1,5-2,0
CyTJIMHKH, JIeCChl U TJIMHBI 1,25—1,5
['paBuiiHble U raJeyHUKOBbIE TPYHTHI 1,25-1,5
[TosryckasibHble BOJOCTOMKIE TPYHTbI 0,5-1,0
BpiBeTpuBaemas ckaJa 0,25-0,5
He BbiBeTpmBaemasi ckaJjia 0,1-0,25

[MIupuny mamM6 KaHAJIOB TIO BEPXY WM IMUPUHY O6epM HE0OXOIUMO
NPUHUMATH W3 YCJOBUN MTPOU3BOICTBA PAOOT W YCJIOBUN KCILITyaTAIIHH.

[IpeBbienue TpebHel mgamM6 u OGPOBOK OepM KaHAJOB HAJ MaKCH-
MaJIbHBIM YPOBHEM BOJIbI IPUHUMAETCS 10 Tab. 6.

Ta6aumma 6
[TpeBbienue rpebueii aM6 1 6GPOBOK 6epM KaHaJa

[IpeBbienne rpebueir 1aM6 1 6pPOBOK 6epM

Pacxon Bonbl B
KaHaja, CM

KaHaJse, MS /¢

KaHaJ 6e3 OOJIMIIOBKU | KaHaJ ¢ OOJIMIIOBKON

o 1,0 20 15
1,0-10,0 30 20
10,0-30,0 40 30
30,0-50,0 50 35

50,0—100,0 60 40

Pamnyc 3akpyrienus kaHajga HeOOXOAMMO HAa3HAUUTDH C YUYETOM €ro Ta-
pamerpoB (ILIOmAb ceYeHuss, PeKUM PaGOTbl, CKOPOCTh TEUYEHUS U T.JI.).
26




[[JIH KaHaJIOB, IMPpOXOAAIINX B 3€EMJIFAHOM PYCJIE, MUHUMAJIbHOE 3HAYECHUE
paanycCa 3axKpyrJjenudg r, M, CJAE€AYET IIPUHUMATD I10 (I)OpMyJIGZ

r=11-0> S +12, (4.2)

r7e 0, — CpeaHssa CKOPOCTb TeueHHus BOAbI B KaHase, M/ C;

T
S — mromaab JKUBOTO CeueHus, M2.
Jl1s1 KaHAJIOB ¢ MOHOJIUTHBIMU OETOHHBIMH, COOPHBIMH >KeJ1e300eTOH-
HBIMU U achaabTOOETOHHBIMU OOJUIIOBKAMU PANYC 3aKPYTJEHUS CJie-

JIyeT OIPEJENATh 1o (POpMy.Ie
r=5-B, (4.3)

re b — mMMpuHA KaHajaa 1o ype3y BOJIbI.

Ha KpymHbBIX KaHajJaxX € PacxoJoM Boiabl Gonee Sm3 /¢ He06XOAUMO
pelycMaTpuBaTh KOHIEBbIE COPOCHBIE COOPY KeHUs, 4TOOBbI ObLIa 06ec-
1eyeHa BO3MOKHOCTh OIOPOKHEHUS KaHaJsa.

B MecTax mepeceuenus KaHajia ¢ 6aJIKaMHu, OBparaMu, MECTHBIMU II0-
HIDKEHUSIMUA  CJIeJIyeT TIpeyCMaTpPUBaTh aBapuiiHble BOJOCOPOCHBIE CO-
OpPY KEHUSI.

Besmunny aBapuitHOTO pacxojia CJeIyeT ONpeeaTh B 3aBUCHUMOCTHU
OT CXeMbl BOJOpACIIPe/IeIeHNsI, YPOBHS aBTOMATU3AIUUA TEXHOJOTHYEeC-
KUX IIPOIECCOB, aKKYMYJIUPYIOIEH CIIOCOOHOCTU CETH, JOMYyCKAeMOTO
BpeMeHN JIUKBU/IAIUA aBapH.

[mapaBandyeckuii pacyeT KaHaJOB HeOOXOJMMO ITIPOU3BOUTH JIJIsT
YCTaHOBUBIIETOCS PAaBHOMEPHOTO ABMKEHWS. Pacxo/ mpu paBHOMEPHOM
JIBIKEHUW BObI B KaHaJIe OTPeJiessieTcs 1o popMy.Jie

O=w-v=0-c-vR -1, (4.4)

rae Q — pacxoj| BObI B KaHaje, M5/ C;
® — IJIOHIQJb IONEPEYHOTO CCYCHUS, M2,

wo=0bB+m-h)-h; (4.5)

371eChb © — CKOPOCTb TeueHHs BO/bI, M/ C;
R — ruppasanueckuii paguyc, M.
0)
R=—=—; (4.6)
X

371eCb ), — CMOYEHHbII TIEPUMETP;

Y=b+2-h-V1+m*; (4.7)

3nech ¢ — Koaddumment Ilesu, 0,5 m/c;
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1 — TUPABJMYECKUN YKJOH.
Jlyisg kaHaoB ¢ TUApaBandecKuM pagmycoM R <5 M kKoadduimeHt
[le3u caeayeT onpenensaTb, Kak MpaBuJio, mo hopmy.ie:

c=l-Ry, (4.8)
n
re y=2,5-n-0,13-0,75-vR -(n -0,1); (4.9)

n — K0a(pUIMEHT IePOXOBATOCTH.
Jlonryckaercs omnpezenatb koadpduiment [lesn mo dhopmye

c:%+(27,5—300-n)-1gR. (4.10)
JLJist IpUGIKEHHBIX PACYETOB JIOMYCKAETCST UCIOIb30BaHue (hOPMYJIbI
i
c= LN RS
n

Jlis KaHaJoB € THApaBANYECKHM paaumycoM R > 5 koadduimeHt
[Mle3u caexyer ompenensATh MO KaHaJaM, PabOTAONUM B aHAJOTHYHBIX
YCJIOBUSIX.

[Tpu 3amanHOM pacxojie BOAbI HEOOXOaUMas TIIOMAAb CeueHnsT KaHa-
JIa OTIpeiesIIeTCsSI B 3aBUCUMOCTH OT PAaCYETHON CKOPOCTH TeYeHUS BOJIBI.
Kak mpaBuyio, Heo6X0aAUMO BBIOUPATh CKOPOCTh B KaHase, HanOOJIbIIYIO
13 BO3MOXKHBIX TIPHU JIAHHBIX YCJOBUSAX, C yYEeTOM OTPAHWYEHUN, BBI3bI-
BaeMbIX CIIOCOOHOCTBIO pabOThI KaHaaa M 00ecIieunBaioNnX Hepa3MbIBae-
MOCTU eTO pycJja. MuHWMaabHbIE CKOPOCTH TE€YeHWS BOJbI B KaHase Ol-
pelesiioTcsl YCJAOBUSME He3apacTaHUs ero BOJOJIIOOMBON pPacTUTETbHOC-
ThIO, HE3AMJIIEMOCTH pPycJa u paboOThl B 3UMHHI TIEPUO]I.

Cpemnne CKOPOCTH TeUeHMST BOJBI B KaHase JOJIKHBI ObITh COOTBETCT-
BEHHO He OOJIbIIle W HE MEHbIIe MPeAeTbHO JTOTMYCTUMBIX MaKCUMAJIbHBIX
U MUHHUMAJbHBIX cKopocteii. [loatomy yKJIOH KaHama AOJKeH obec-
eYnBaTh CPe/IHIE CKOPOCTU BO/IBI B Mpeiesax:

0 <v, <0y, (4.11)

rape o, — CpeanAada CKOPOCTb BO/Ibl B KaHAJIE, M/C;
O — A01yCTUMaA HE3anJIAwInaiaA CKOPOCTb BOADI, M/C;
Uy — [JOIIyCTHMasl HEPa3MbIBaloIlllad CKOPOCTb BOADI, M/C.

Jloryckaemblie Hepas3MbIBAIOIIHE CKOPOCTHU IS KAHAJIOB B 3€MJISTHOM
pycae npu pacxomax a0 50 M3 /¢ ciaeayer NpUHUMATh B COOTBETCTBHUHU C
TabJu. 7.
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Ta6auima 7
JlomycTrMble Hepa3MbIBAIOIIKME CPe/HIE CKOPOCTU TEUEHUsT

Cpennue TayOUHBI TOTOKA, M
['pyHTBI 0,4 1,0 2,0 3,0
CpenHue CKOPOCTH TeYeHUst M/ C
[lecok Jsierkmit 0,20-0,35 | 0,30-0,45 0,4-0,55 0,45-0,60
Ilecox cpemnmit 0,35-0,50 | 0,45-0,60 | 0,55-0,70 | 0,60-0,75
[Tecok KpymHBIN 0,50-0,65| 0,60-0,75 | 0,70-0,80 | 0,75-0,90
I'paBuit 0,80-0,90 | 0,85-1,05 | 1,00—1,15 | 1,10—1,30
Inmuna 0,50-0,70 | 0,70-0,85 | 0,85-0,95 | 0,95—1,10
CyrmHOK 0,65-0,70 | 0,80-0,85 | 0,90-0,95 | 1,00—1,10
Cymiecu 0,5-0,65 | 0,60-0,75 | 0,70—-0,80 | 0,75—0,90

JlomryckaemMble Hepa3MbIBAIONINE CKOPOCTH [ KAaHAJOB C MOHOJIWT-
HBIMU GETOHHBIMU, COOPHBIMU >Kejie300eTOHHBIMUA M achabTOOETOHHBIMU
OOJINTIOBKAMHU CJIe/lyeT TPUHUMATDH 10 Tab. 8.

Ta6auira 8
Jlommyckaemble cpeHue CKOPOCTH MTOTOKA

[Tpoextnast | Jlomyckaemble cpelHIE CKOPOCTH MTOTOKA JIJIST KAHAJIOB C
MapKa Mare- MOHOJTUTHBIMU OETOHHBIMU, COOPHBIMU
puaja 06Jn- ’Kene300eTOHHBIMU, W acdaabTOOETOHHBIMU

IIOBKHU TI0 oOJIMTIOBKAM#, M/ C, TIpH TJIyOMHE MOTOKA, M

MPOYHOCTH 0,5 1,0 3,0 5,0

50 9,6 10,6 12,3 13,0
75 11,2 12,4 14,3 15,2
100 12,5 13,8 16,0 17,0
150 14,0 15,6 18,0 19,1
200 15,6 17,3 20,0 21,2
300 19,2 21,2 24,6 26,1

[Tpu ckopocTsix TeueHus: Bojbl B KaHajax Gosee 2,0 M/c cuemnyer,
KaK MPaBUJIO, OTPAHUYMBATH JOCTYIl B HUX aOpa3WBHBIX HAHOCOB C JIHa-
MeTpoM dactuil 6ojee 0,25 MM.

[TpoBepka He3aMISIEMOCTU KaHasa J0JKHA OCYINECTBJISATHCS 10 TPaH-
CTIOPTUPYIONIEN CIMOCOOHOCTH KaHada WIW TIO0 HE3aUJSoNEell CKOPOCTH
BO/IbI B KaHaJle.
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MunuMaabHas CpeHsss IONMyCTHMasi CKOPOCTh W3 YCJIOBHS OTCYT-
CTBUS 3aWJIEHUs W 3apacTaHus KaHaja OOBIYHO IPWHUMAETCS HE HUKE
0,5 M/c.

TpancrmopTupyionyo cnocoOHOCTh KaHala CJeAyeT OIpeessaTh IO
dopmyam:

[Ipu 2<w<8 Mm/c

o w

p=700-(%) JR-i. (4.12)

IIpn 0,4 <w<2mMM/c

0=350-0. |22 (4.13)
()]

rje P — TPAHCHOPTUPYIOMA CKOPOCTD KT/ MS;

R — ruppaBmuyeckuit paanyc, M2;
I — YKJOH JiHA KaHAJa;
U — CKOpOCTb TeUeHHus BO/IbI B KaHaJe, M/ C;
® — cpeaHessBenieHHasa (cpegHereoMeTpuyecKas) I'HApPaBINnYecKast
KPYITHOCTb, MM /¢, ompejieisgeTcs Mo hopMmy.ie
0, - P
o = Z—‘b’ (4.14)
100
rie P — TpoIlleHTHOe cojiep:KaHue M0 Becy OTAeJTbHbIX (DpaKiiuii;
M, — CPeIHss THIPABINYECKAsdA KPYIMHOCTh — KayKIOu dpakiu

HAHOCOB.
3HavyeHne He3auJsiolleil CKopocT v, , M,/ ¢, He0OOXOAMMO BbIYUCJIATD
o dopmye
v, =0,3-R™, (4.15)
rae R — rujapaBinueckuil paauyc KaHaja, M.
JlomyckaeTcs ompeiesigTh He3auISIONIyI0 CKOPOCTh o hopMy.ie
v, =A-Q% (4.16)
rae A — smnupudeckuii KoaphuImenr.
A=033ma o <1,5;
A =0,44 nna w=1,5-3,9;
A=0,55 pna w > 3,5,
rjie @ — Cpe/HEB3BelleHHAs TH/IpaBJndecKas KPYIHOCTb HAaHOCOB, MM / C;
Q — pacueTHbIi pacxoj, M3/ cC.
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5. SKCINYATAUMA BOOO3ABO0PA

B TexamueckoM mpoekTe GECIIOTUHHOTO BO/03a60pa JMOJLKHBI ObITh
pa3paboTaHbl yKa3aHWsS M0 TEXHUYECKOU IKCILIyaTallud MPOEKTUPYEMOTO
coopy:xkerud. [log aTuM cjeqyeT MOHUMATh KOMILJIEKC OPraHU3allMOHHO-
XO3SUCTBEHHBIX W WHKEHEPHO-TEXHUYECKUX MepPONPUITHH, HaIlpaBJeH-
HBIX Ha JOCTIIKEHNEe MaKCUMaJIbHO BO3MOXKHOTO addekTa oT paboThl co-
OPYsKeHUsI. DTU MEPONPUSATUS JIOJIKHBI CITOCOOCTBOBATH Y/IJTMHEHUIO CPO-
Ka CJOy:KObI COOpY:KeHHs MW obecreuynBaTh Oe3aBapUitHOCTb WX PabOThI
PN YMEPEHHBIX IHKCILIyaTallMOHHBIX 3arpaTax. Heob6xommmo opranuso-
BaTh CHCTEMAaTHYeCKNe W THIaTeTbHble HAOJIOeHNs 32 paboTOll coopy:Ke-
HUI, HQJEKHYI0O UX OXpaHy, CBOEBPEMEHHO OOHApPYKMBATh U YCTPAHSATH
nedeKTbl U TOBPEXKJACHUS U MTPOBOJIUTH B YCTAaHOBJEHHBbIE CPOKU PEMOHT.

[lng wabmionenus 3a gedopMaliieil COOPY:KeHUN pa3MbIBOM [HA U
6eperoB M MOJyueHUs] HEOOXOAMMbBIX JTAaHHBIX JIJISI COCTABJIEHUS TPOEKTOB
PEMOHTA WJIM PEKOHCTPYKIIUU COOPYKEHUl HeOoOXOAUMO TEPUOINYECKU
IIPOBO/INTh HUBEJUPOBKY BCEX COOPY KEHUI.

Paspyiienue coopy:keHUII MOKeT BO3HUKHYTb BCJIEJICTBHE 3arHUBa-
HUS JIEPEBSHHbBIX YacTeil; p;KaBJeHUS U KOPPO3UU METAJIUYECKUX 3Jie-
MEHTOB; MEXaHUYeCKOIo M3HOCA MO BJIUIHUEM JIeCTBUS BOJbI U HAHO-
COB; TIOJIMBIBA COOPY>KEHUI TIOTOKOM; TIOBPEXK/IEHUS COOPYKEHUS Jie/l0-
xooM u T.1m. OOGHapy’>KeHHbIe TOBPEXKIEHUS COOPYKEHWH cJeayeT He-
MeJIJIEHHO yCTpaHsaATh. Ipu akcrryaranum KaHajaoB HEOOXOAUMO CJIEIUTh
3a peKUMOM WX pabOThI IIPU MaJbIX W GOJIBIINX PacXo/ax.

[Ipu mporycke BOIbI CO CKOPOCTSIMM MeHee He3auJIsiouleid Ipou30i-
JeT 3aujeHne KaHaja, 4To moTpebyeT B JajbHeileM paboT 1O OYUCTKE
KaHaja u ero npodumampoBannio. CKOPOCTU TeUeHUS BBINIE Pa3MbIBHBIX
BbI3OBYT Pa3MbIB JIHA KaHajla U OTKOCOB C IOCJEAYIONUM BO3MOKHBIM
uxX 1popbiBoM. [loaToMy MakcuMaJibHbIe CKOPOCTH TE€YEHUSI He JIOJIKHDI
IPEeBbLINIATh JOMYCTUMble 3HAUEHUS JIJId JIAHHOTO TPYHTA WJIM KPEIJeHUs
JIOKa KaHaJia.

B mepBbiil roj skciuryaTanuu KaHaja He JIOIMYCKAEeTCd ITPOIYCK I10
HeMy ¢opcupoBaHHbIX pacxozioB. Ilpm Heob6xomumoctu mpomycka ¢hop-
CUPOBAHHOTO pacxojila HeoOXOAWMO CJIeUThb, YTOObI YPOBEHb BOMIBI HE
IIPEBbBIIIAJ JOTYCTUMBIIA.

B cBasu ¢ BaumgHMeM CKOpPOCTEW TeYeHUS U COOTBETCTBYIOIIUX WM
yPOBHEIl Ha COCTOSHUE KaHajla PEKOMEH/yeTCsl YCTPONCTBO THUIPOMET-
PUYECKUX IIOCTOB, KOTOPbIe ob6ecrieuynBau Obl TIOCTOSTHHOE W3MepeHHe
JNAHHBIX ITapaMeTPOB.
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Heo6xoaumo cieauTh 3a TeM, 4TOOBI 3aIlOJIHEHHE U OIOPOKHEHUE
KaHaja IPOBOJMUJIOCH TOCTENIeHHO. MeXKIy OT/eJbHBIMU TPOIYyCKaMu
WJIM YMEHbBIIEHNEM pacxXojia PEKOMEHAYIOTCS MHTEPBaJIbl He MeHee JIBYX
vyacoB. V3meHeHnne pacxojia He JAOJKHO mpesbimath 20 % 11 BHYTPUXO-
3UCTBEHHBIX KaHaaoB u 10 % /19 MeKXO03SIHCTBEHHBIX.

Oco06y1o oIacHOCTb TPeACTaBJsieT ObICTPOe OINOPOKHEHWEe KaHaJja,
KOTOpOEe MOJKET BBI3BATh pa3pyllieHne Ja’ke YKPeNJeHHBIX OTKOCOB 00-
pPaTHBIM TIOTOKOM JIpeHupyeMoii BoJbl. [10aTOMy OMOpOXKHATH KaHaJ He-
06x0 M0 noctenenno (¢ HOHMKeHHeM ypoBHSA BoAbl Ha 20 ¢M ¢ HH-
TepBaJIOM 4—5 4acoB).

ITo okonuanuu paboThl Boj03ab0pa IIOCJE €T0 OIMOPOKHEHUS HEOOXO-
JIUMO TIPOBECTH PEBU3UI0 COCTOSIHUS KAHAJOB, OTCTONHUKA W JIPYTUX
coopy:xenuii. Ha ocHoBanum nedeKTHON BEJOMOCTH COCTABUTH ILTAHBI
PEMOHTHO-BOCCTAHOBUTETbHBIX PaOOT C yYETOM WX BBITIOJHEHUS 0 CJe-
NYIOIIETO CE30Ha.

Jlo o6pasoBaHus CHEXHOTO IMOKPOBAa HEOOXOAMMO OYMCTHUTH BCE CO-
OPY>KEeHUS TUPOy3Jia OT Mycopa, HAHOCOB U JIPYTHUX IIPEIMETOB.

Ha coopy:xenusix BO103a00PHOTO y3Ja He pa3pelniaeTcss yCTaHOBKa
HETIPOEKTHBIX TEPETOPAKUBAIOIINX YCTPOMCTB, 3aIlpy/, CaMOCTOSITEJb-
HbIX OOKOBBIX OTBOJIOB BOJIBI M T.I. 3alpeliaercs BBINIAC CKOTa B IIpe-
JieJiaX TUIPOy3Jia, a TaksKe ero BOJIOMOIA.
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6. MPUPOOOOXPAHHbBIE MEPOTTPUATUNA

B mporiecce mpoekTUpoBaHUSA TUAPOY3Ja HEOOXOAMMO, YTOOBI BCe
COOPY>KEHUs pacIojarajuch Ha MECTHOCTU TI0 BO3MOKHOCTH KOMITAKTHO.
TeM camMbIM yMEHBIIAIOTCS TIJIOMIAJAN OTBOAUMBIX 3eMeJib IO COOPY-
JKEeHUs.

He pekomenayercss Boa03aboOp WM OT/AETbHBIE €rO COOPY KEHUS
pacrojiaraTb Ha IIEHHBIX 3eMJIAX (I[alIHM, JIeCHble U APYTUE YTOLbs).

Ecmm peka mMeer pbIOOIPOMBIC/IOBOE 3HAaueHHWE, TO BOA03a00p He
JIOJIKEH OKa3blBaThb CYIIECTBEHHOE BJIMSHUE B TIPOIECCe €ro 3IKCILIya-
TallU Ha €CTECTBEHHBIN PEXWM BOJIOTOKA, Cpeay OOWUTaHWS U BOC-
IIPOU3BOJICTBA PHIO.

Eciu Bomo3abop JIEXKWT Ha TMYTSIX MOCTOSHHBIX MUTPAIANA JTUKUAX JKH-
BOTHBIX WJIM B 30HE WX OOWTAHUS, TO HEOOXOUMO TPEIyCMOTPETbh B TPO-
eKTe COOPY’KEHUSI U YCTPOMCTBa /I MX Iepexozga depes kanaia (MoCTbI,
PaCIoJIoKeHe OTKOCOB KAHAJIOB Ha OTAE/IbHBIX Y4acTKaxX U /p.).

Crenyet mpeaycMOTpeTh 3aysKeHre OTKOCOB, 6epM M jJamM0b KaHaJOB
WJIN CO3/IaTh TJIOTHBIN J€PHOBOM TOKPOB TYTEM IOCEBA KYJIbTYPHBIX
tpaB (Hampumep: Koctep 0€30CTHIN, KUTHUK, JonepHa u Ap.). Ilo ok-
panHaM TOJIOCHI OTBOJIa IO/ BO/I03a00P CJie/lyeT PEKOMEH/I0BaTh YCTPOWi-
CTBa HEMMPOKUX Jeconosuoc (6—8 m).

PannonasbHO 3apOEKTUPOBAHHDBIN M IIPABUJIBHO 3KCILIYaTUPYyEMbII
BOZ03a00p JIOJDKEH OTBeYaThb YCJOBUSIM BOCCTAHOBJIEHUS W 03/I0POB-
JICHUS OKPY KaIoIIel Cpe/ibl.
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