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BJIMAHUE TEHAEHIINHU TIOCAJAKH PYCJIA HA HAZAEXKXHOCTD
PABOTBI BEPETOBBIX BOJO3ABOPHBIX COOPYKEHUM
HAXOJAINUXCA B JVIMTEJIBHOU SKCIVIYATAIIUAN

B crathe mpuBeneHbl JaHHBIE O BIMSHUM TEHICHIMM IOCAJKHU pycia Ha (YHKIHO-
HaJIbHYIO HaJIe)KHOCTh pabOThl OEPETOBBIX BOJI03a00PHBIX COOPYKEHHM HAXOASIIUXCS B JIJIH-
TEIbHOW AKCIUTyaTanuu. Pa3zpaboTaH oAMH M3 BapUaHTOB PELICHMS MOBBIIICHUS (DYHKIHO-
HaJIbHOW HAa/IEXKHOCTU OEPEroBbIX BOJ03a00PHBIX COOPYHKEHUI.
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INFLUENCE OF TENDENCY OF CHANNEL LANDING ON
WORK RELIABILITY FOR COASTAL WATER INTAKING
CONSTRUCTIONS BEING IN LONG OPERATION

Data about influence of trend recession of level on functional reliability of riverside
water intakes, which existing in continuous exploitation represented in the article. One of al-
ternative versions of solution for increasing of functional reliability of riverside water intakes
was developed.

Keywords: water intake, functional reliability, recession of level, engineering meas-
ures, regulation structure.

B mocnenHue roapl Bce yalle NpUXOAUTCS PEIIaTh 3aJadyd IO MOBBIIIE-
HUIO HAJIEKHOCTU pabOThl BOJ03a00pOB MPU CHMKEHUM YPOBHS BOJbI B UCTOY-
HUKE, BBI3BAHHOM YIIyOJEHUEM €ro pycia B CBA3M C J0ObIUEH IecyaHo-
IPAaBUMHBIX CTPOUTENBHBIX MaTepuajgoB. BbeleMKa TpyHTa W3 pycel pek
(manpumep, Oxu, O6u, Tomu U 1p.) ISl CTPOUTENBHBIX LeJIeld JOCTUTAeT UHO-
r71a TAaKUX pa3MEpoOB, YTO YPOBEHb BOJABI CHIKAETCS Ha 2 M U OoJiee. Xapakrep-
HBIMM B 3TOM OTHOIIEHHH MOXXHO CUMTaThb BOJ03a0opbl Ha Tomu u OOWH.
Ha Tomu y ToMcka CHUKEHHE YPOBHEMN C MATUAECATHIX TOJOB MPEBBICUIIO 2 M.
Pycno pexku Ha onHoM u3 Bojo3abopoB u3 O6u s HoBocubOupcka Bpesaercs
0 KOPEHHBIX TOPOJ, CKOPOCTh pYCJIOBOIO MOTOKa BO BpEMS JIEJOCTaBa

0,9-1 m/c. Camxenne ropuzonta Hu3kux Boj (I'HB) nuxke pacuerHoro, kak mno-
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Ka3ajau HaOJIOACHUs, SIBIACTCS CIEICTBHEM pa3MblBa pyclia PEKU B HUKHEM
onede I'DOC u oTOOpa OOIBIIOrO KOJUYECTBA TPYHTA O€3 ydeTa yCIOBUN paboThl
Bogo3abopa. C 1960 o 1975 rr. ot60p rpyHTa U3 pycina OO6u sl CTPOUTEIb-
HBIX 1eneil cocTaBmi 0Koo 20 MJIH M°, B Pe3yJIbTATE Yero Ha y4aCTKE PacIo-
noxkeHus: Bogozabopa 'HB npu myroxone depe3 18 ner (1957-1975 rr.) oka-
3aJicsl HUKE TpoekTHoro Ha 0,7 M. DToMy crocoOCTBOBaja Takke OapbepHas
posib ioTHHBI ['DC, yMEHBIIUBIIEH MOCTYIJICHUE HAHOCOB B HIDKHHUHN Obed:
no ctpoutensctBa ['DC  TBepmpii  ctok y  HoBocubupcka coctaBisii
6,5 maH M3/1“OII, a Kk 1975r. camsmiaca no 4,5 miH M /rof. 3a mociemHue
15-20 net Gosiee yeM Ha METp MOHU3WINCH YPOBHU Ha JIoHY B HUXHEM Obede
KoueToBckoro runpoysina, Ha Bonre nuxke Bonrorpaackoi I'SC. AHanoruunsie
npuunHbl cHuxkenus 'HB oTtmeuatotrcs u mis pex benas u Yda B PecniyGiuke
Bamkoprocrtan, peku Ypai B paiione ropogoB Opck, Openoypr u ap. [3].

C 1980 roma odummanbHO MNpeKpalieHbl 3emiedepraTesibHbie PadoThI
Ha Jlene or OcerpoBa no Kupencka, rie ypoBeHb BOJABI MOHU3UJICA TOYTH
Ha 2 MeTpa. B HacTosIee BpeMsi COCTaBIISIETCS MPOEKT IUIFO30BaHUs 3TOr0 y4a-
ctka. B Owmcke, I[laBnomape, HoBocubupcke, OceTpoBe BCIeACTBUE TOCAIOK
YpOBHEH ITyOUHBI y MPUYAIBHBIX CTEHOK HACTOJIBKO CHU3WJIUCH, YTO B MaJjo-
BOJIHBIE T'O/IbI K HUM HE MOXKET MOJOUTH ISl pa3rpy3Kd HU OJHO KPYITHOE CY/I-
HO, a yBEJIMYEHHUE IITyOUHBI MyTeM JajlbHEHIIEro 3eMJIeuepIiaHus YKe HEBO3-
MOXHO M3-3a JTaJIbHEHUIIIEeTro oOpyIIeHUs CTEHOK.

Ha cnunbel MHOTHX CYJTOpPEMOHTHBIX 3aBOJIOB CTall HEBO3MOXKEH IMOBEM
KPYIIHBIX CYAOB, 3aTPYJHEHO CYJOXOJCTBO B IOJXOJHBIX KaHajJaxX HIKHUX
O0beOB TUIIPOY3IIOB, OCYIIAIOTCS BOA03a00PhI, PE3KO YBEIUYHIICS Pa3MbIB JII0-
KEpOB TPyOOIPOBO/IOB.

[TpuyuHbl MOCaOK YpOBHEH MOTYT OBITH pa3HbIC: TPAH3UTHOE 3eMIeUep-
MaHue; 100bIYa MUHEPATbHBIX CTPOMMATEPHAIOB; OCBETIECHHUE BOJBI B HIDKHUX
Obedax BojoxpaHuauil U T.1. OnHaKo B JIIOOOM ciydyae pa3paboTKa MpPOEKTOB

MEpOTPUATUN, KOMIEHCUPYIOIIMUX MOCAJIKY, TpeOyeT HaJeKHOU METOIUKHU yUe-
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Ta ¥ aHaJIM3a XPOHOJOTUYECKOTO rpaduKka 3TOro siBiaeHUs. Mexy Tem, coBpe-
MEHHBIE METOJIbI yueTa MOCcaJ 0K, OCHOBaHHbIE Ha 00pa00OTKE MHOTOJIETHUX KPH-
BbIX PACXOJOB WJIU TMOCTPOCHHE KPUBBIX OOECMEYEHHOCTU CPEIHECYTOUHBIX
ypOBHEMN BOIbI, JAJIEKO HE BCETIa Aal0T HAJAECKHbIE PE3YJIbTaThI.

AHanu3 ydera mocajok ypoBHe# Ha mpumepe p. benoii y r. Ydsl, ocHo-
BaHHBII Ha MCMOJb30BAHUM €XKETOAHBIX 3HAUCHUN MEXKEHHBIX TOPU30HTOB BO-
IIbl, TIPUBEICHHBIX K (DMKCUPOBAHHOMY PacXO]y C MCIOJIb30BAaHUEM YCIOBHOM
WM CTAaHJAPTHOM KPUBOW pacXoJ0B CBUIETEIBCTBYET, uTo ¢ 1961 mo 1968 rr.
oO1ee NOHWKEHUE JOCTUTI0 MoyTu 80 CM, T.€. CpelHsAs] MHTEHCUBHOCTb ObLIa
okoJsio 10 cm B rox (pucyHok 1). C 1969 no 1983 rr. oOiiee moHMXeHUE COCTa-
BWIO 76 cM 3a 14 net, T.e. UHTEHCUBHOCTh CYIIECTBEHHO YMEHBIIUIACH J0 5 CM
B rof, nouytu Basoe. M ¢ 1984 mo 1995 rr. xapakrepusyercs yMEHbIIEHUEM HH-
TEHCUBHOCTU TIOCQJI0OK YpOBHEH U 00Ilee MNOHWKEHUE COCTaBuWiIo 24 cm
3a 11 net, T.e. MYHTEHCUBHOCTb B CPEAHEM COCTaBIsieT okojio 2 cM. K Tomy ke
CHW)KEHHE YpOBHEH y I'. Y(bl €CTEeCTBEHHO MPUBEIO K YMEHBIICHHUIO YKJIOHA
p. benoii Huxe 1. Ybl, COOTBETCTBEHHO HA ATOM YYaCTKE PEKH YMEHBIIMIUCH
CKOPOCTH TE€UEHUSI B MEKCHHBIN MEPUOJ. Y MEHBIIIEHHE CKOPOCTEN B MEKECHHBIN

MEepruoa HC MOKCT HC OTPA3UTHCA HAa CAHUTAPHOM COCTOSAHUU PCKU.
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Pucynok 1 — Xponosiornuecknii rpaguk xoaa ypoBHei,
IPHBeIEHHBIX K YCJIOBHOMY pacxoay 360 m/c, o p. Betoii y r. YbI
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VY ropona bupcka ¢ 1963 mo 1985 rr. ¢ oOmuM noHmwkeHueM 39 cm
3a 22 ronia, okojio 2 cM B ToJl (pucyHok 2). B pganpHeliniemM HacTynaeT yMEHb-

IECHUC NMHTCHCUBHOCTH ITOCAJA0K ypOBHeﬁ.
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Pucynok 2 — XponoJsiornuecknii rpagpuk xoaa ypoBHei,
NpUBEIEHHBIX K ycJI0BHOMY pacxoay 400 m’/c, no p. Betoii y r. Bupcka

OCHOBHBIMM TPUYMHAMHU CHIDKEHHSI YPOBHEHM SBISIIOTCS: TpPaH3UTHOE
3emJieuepranue; JTHOYIIyOuTeabHble padoThl; J00BIYA TECUYAHO-TPABUIHOM
CMECH; MECTHBIE€ Pa3MBbIBBI ITPU CTPOUTENIHCTBE MOCTOB U T.A. B pe3ynbrare oc-
HOBHBIE BOJ103a00pkI Ha p. bemnoif He MOryT paboTaTh B MOJIHYIO MOLUTHOCTD.

B 2003, 2006, 2007 rogax Ha CUTyallMM PE3KO CKa3aJ0Ch LIUKINYECKHU IO-
BTOPSIIONIEECS MaJOBO/bE U, XOTS 3TO SIBICHUE M3YyYEHO HEIOCTATOYHO, MMEIO-
mMecs  MaTepuaibl  MHOTOJETHHUX  HAaOJNIONEHWH  TO3BOJSIOT  TOBOPUTH
0 HEOOXOJIUMOCTHU MPHUHITUS paAUKaIbHBIX Mep. Tak, B KOHIIE HOAOpS Havae Jie-
kabpst 2003 roga Bomozabopubie coopyxkenus TOL] 2, YHII3, HYHII3 u psana
JPYTUX COOCTBEHHUKOB OKa3aJIUCh B KPUTUYECKOW CUTYaIlMH, YTO MOIJIO MPHUBEC-
TH K TPEKPaIlEHUI0 BOJIOCHA0KEHHUSI KPYITHBIX NPEANPUsATHI HehTEXUMUYIECKOTO
KOMILIEKca U mpeanpustuid sxuzHeodecneuenus: (TOL-2, TOL-3, Kymeprayckas

TOIl). B 2003 rogy moMoriM peryaupyromme Bo3MOKHOCTU [laBioBckoro u
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Hyrymckoro Bomoxpanwmmml. Cutyanuss noropwiack U B 2006-2007 romax,
pemienreM PecryOiMKaHCKONW MEXBEJOMCTBEHHOM KOMHUCCHU TO BPETHOMY
BO3JICHCTBHIO BOJ ObUIM YBEJIMYEHBI MOMYCKHU BOJIbI B HUKHUM Obed u3 [1aBnos-
CKOT'0 BOJOXPAHUJIUIIIA.

B coBpeMEeHHBIX YCIOBHSIX aHTPOIIOTEHHOTO CHUXEHUS BOAHOCTHU M pac-
YEeTHBIX YpOBHEW st obOecrniedeHuss pabOThl JEHCTBYIOUIUMX BOA03a00pOB,
UX YKpynHeHueM (yBEeJIMYE€HHEM MOUIHOCTH), BO3pacTaloT TpeOoBaHUS K Ha-
nexxHocTH (OecnepeOOMHOCTH) UX padOoThl, KOO MHOTOKPAaTHO YBEIUYUBAETCS
BO3MOXHBIM MaTepuaIbHbIM yiepO Mpu aBapUMHBIX CUTYalUsAX, a 3TO TpeOyeT
B CBOIO odepeb Ooisiee TyOOKOro M3y4eHHs! THAPOJIOTMUECKUX M UHBIX YCIIO-
BUI 3a00pa BOJIbI, YCOBEPIIEHCTBOBAHUSI KOHCTPYKIMI W TEXHOJOIMH BOJ03a-
6opos [4].

CnenoBaTenbHO, NMPU MOBBIIIEHUU (PYHKIMOHAIBHONW HaJEKHOCTU BOJIO-
3a00pOB Ha 3aperyJIMPOBAHHBIX yYaCTKaX pPeK HaJ0 YUUTHIBATH BO3MOXKHYIO TO-
CaJIKy YpOBHEH BOJbI HE TOJBKO 33 CUET U3MEHEHHUS PYCJIOBOTO pexuMa U pas-
MbIBa PycCJia, HO U 3a CYET BO3MOKHBIX PYCJIOBBIX NepedOopMUPOBAHUIM.

HeoOxonumoe pemienue npobiembl obecriedeHus (PyHKIUMOHAIBHON Ha-
JEKHOCTU OEperoBhIX BOA03a00PHBIX COOPYKEHUU B COBPEMEHHBIX YCIOBHIX
JOJIKHO OCYIIECTBISATHCS HAa OCHOBE CHUCTEMHOTrO MOJXOAA, MOJ KOTOPbIM IO-
HUMAETCsl B3aMMOCBSI3aHHOE PacCMOTpPEHUE pabdoThl BOA03a00pOB, BOJOXO3SM-
CTBEHHBIX U THUIPOJOTHYECKUX MPOIECCOB, MPOTEKAIOIIUX Ha BOAOCOOPHOMU
TEPpUTOpUM OacceiiHa, UX COBMECTHOE MCCIIEIOBAaHUE U MOJEIMPOBAHHUE, KAK
3JIEMEHTOB €IMHOTO BOJOXO35MCTBEHHOI'O KOMILJIEKCA peyHoro Oacceiina [4].

BbeperoBoii OeCIUIOTUHHBIN THUIT BOJ03a00PHBIX COOPY>KEHHUM MIUPOKO HC-
MOJIB3YeTCsl B CHUCTEMaX BOJOCHA0KEHHS! MPOMBIIIIICHHBIX MPEAIPUITHI U TO-
ponoB. HenocraTtounas yHKIIMOHaNbHAs HAJEXKHOCTh pabOThl OeperoBbix Oec-
IUIOTUHHBIX BOJ03a00pHBIX COOPY)KEHUIl B COBPEMEHHBIX YCIOBHUSIX HMX JKC-
TUTyaTalliy OTNpeeNsieTCs] Ce30HHBIMU €CTECTBEHHBIMU KOJIEOAaHUSIMH YPOBHEM

BOJIBI B BOJOTOKC (peKe), u YCTOﬁqHBOfI TCHIICHI_II/ICﬁ CXKCIoJHOIo CHMIKXCHUA
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YPOBHEH BOJIBI B CTBOPaX BOJOOTOOpPA, 3a CUET MOHWKEHHUSI OTMETOK JIHA pyclia
€CTEeCTBEHHOTO BOJIOTOKA, 3aHECEHHEM BXOIHBIX OTOJIOBKOB BOJONPHUEMHUKOB
BJIEKOMBIMM HAHOCAaMHM, 32 CUET €CTECTBEHHBIX PYCI0(OPMUPYIONIUX ITPOIIeC-
COB, 3a CUET XO35UCTBEHHOU NIESITEIHLHOCTH, MPOBOAUMON Ha BOJIOCOOPHOMU TEp-
PUTOPUH, TIPOUCXOIUT YMEHBIIIEHUE, OTHOCUTEIBFHO PAaCue€THOTO, OTOMPAEMOro
pacxojia BOJIbI, 32 CUET CHIDKCHUS HAropa BOJbI HA BXOJHOM OT'OJIOBKE BCACHI-
BAIOIIETO OT/CJICHHUSI 0€peroBOro Kojao/ia, 4To He MO3BOJISET MPOU3BOIUThH OT-
00p BOJbI B COOTBETCTBUH C HEOOXOAMMBIMHU PACUETHBIMU PACXOIAMH.

B cootBetcTBUM ¢ TpeGoBanusmu CHull 2.04.02-84 «BomocHabxenue.
HapyxHble ceTh M COOpYXEHHS» OeperoBbie BOA03a00pHBIC COOPYKEHUS
JOJDKHBI 00ecnieunBaTh OecrnepeOorHbIN 0TOOp pacyeTHOTO pacxo/ia BojkI [2].

Hanexxnocts Gecriepe0oiiHON mMomauu BOJBI JOJKHA OBITH OOecIeueHa
IIPY CaMbIX HEOJIArOMPHITHBIX, BO3MOXKHBIX TIPU BBIOpAaHHON 00€CIIEUYEeHHOCTH,
COUYCTAHUAX THUIAPOJIOTHYCCKUX, THUAPABIMYCCKUX, TCXHOJIOTHYCCKUX, HIyroJIe-
JIOBBIX U IPYyTUX ycloBUi. Bomo3abopHbie cOOpy)eHUs TOJKHBI 00€CTIeUrBATh
3a00p M3 BOJAOHMCTOUYHMKA MOTPEOHOTO pacxoja BOALI M Mojady ee moTpedure-
JII0; 3alllUINATh CUCTEMY BOJOCHAOXEHUS OT TMOTaJaHus B HEE copa, HAHOCOB,
JbJa U T.J.

[IpakTrika HSKcIUTyaTallud OEPETOBBIX  BOJI03a0OPHBIX  COOPYKEHUU
OAO «CanaBatHedTeoprcuTe3» B cpeaHeM TteueHuu p. benoit (bamkopto-
ctaH) nocieanue 15-20 et mokaszaia, yTo MPHU MOHMKEHHBIX TOPU30HTAX BOJIBI
B p. benoit y Bomozabopa (Hmke ormeTku 137,5 M abc) B MEKEHHBINH MEPUO
MOSIBJISIOTCS SIBJICHUS KaBUTAIIMM HAa HACOCHBIX arperarax, 4To CHM)KAeT MPOU3-
BOJUTEIBLHOCTh TMOCIAEIHUX W BBIXOJAa M3 CTPOs pabouMx KoJieC HaCOCOB
(pucynku 3-5).

Bormpocy nepedopmupoBanus pycen npu Bojgozadbope 00sbIIoe BHUMA-
Hue ynemssiock B paborax E. A. 3amapuna, M. M. I'pumuna, U. U. Jlesn,
C. T. Anrynuna, U. B. Eruzaposa, I'. UI. [llamoBa, B. A. [llaymsna, /. f. Co-

koJsioBa, M. C. Brisro, A. H. I'octyHCcKOro u ap.
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Pucynok 3 — IIpodpuas rugpocTBopa p. beJoii,
B0103200p «CanaBaTHedreoprcunres» HC-1
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Pucynok 4 — IIpo¢guas rugpoctBopa p. bexoi,
B0103200p «CanaBaTHedreoprcunres» HC-2
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Pucynok 5 — IIpodguias ruapocrsopa p. beaoi,
B0103200p «CanaBaTHedreoprcunres» HC-3

PycnoBoit yuyactok Boj03ab0pa MOXKET OBITh CO3/1aH CUCTEMOM MPOI0JIb-
HBIX JaMO ¥ TOIEPEYHBIX IINOPp U UX codueTaHueM. [IpakThKoN perynupyrommx
MEpONPUATUN TMPHUHATO CUUTATh, YTO HA YYACTKE PETYIUPYEMOro pyciia Heoo-
XOJIMMO COXPaHITh OCHOBHBIE YEPThl YCTOMYMBOTO €CTECTBEHHOrO pycia, Io-
ATOMY BO3BOJIMMBIMU B PEKE COOPYKECHHUSMH CJIEAYeT TOJBKO COJICMCTBOBATH
0JIarONPUSTHBIM YCJIOBUSIM €T0 (DOPMUPOBAHUS.

OnHako B OOJIBIIMHCTBE CIIy4aeB MPU 00ECIICUCHUH HAJIC)KHOCTH PabOThI
OeperoBbIX BOJ03a00PHBIX COOPYXKEHUN 3ajauya peryJupoBaHuUs eile OoJiblie
YCIIOXKHSACTCS, M TIPUXOIUTCS HApyIIaTh €CTeCTBEHHBIE ycloBUs peku. [losBis-
eTcs HEOOXOAMMOCTh MPUHYAUTEIBHOTO COCPEAOTOUYCHHUS PEUYHOr0 IOTOKA
B OJTHOM pYCJIe JUIsl TOBBIIICHUS €r0 TPAHCTIOPTUPYIOLIEH CIIOCOOHOCTH.

s pemienust mpoOieMbl obecniedeHus: (PyHKIIMOHATBHON HaJIeKHOCTU
paboThl O6eperoBbix BoA03a00pHBIX coopyxkeHnit OAO «CanaBaTHedTEOPrcUH-
Te3» OBbUIM MPOBEJECHbI THIpaBINYecKue JabopaTopHble UCCIEAOBaHUS Ha MPO-
CTPAHCTBEHHOM (hU3NUECKOM MOJEIU JIJIi KOMIIOHOBKU PETYIUPYIONIUX HUHXKE-
HEPHBIX COOPYXEHHUM B IENsAX oOecrnedyeHus: (yHKIIMOHATBLHON HaJCKHOCTH

BOJ103a00POB.
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['unpaBnuyeckue UccaeAOBaHUS MOJENIN Yy4acTKa peKH B palloHe pacrio-
JIO’)KEHUs OEperoBbIX BOA03a00PHBIX COOPYKEHUU MO3BOIWIA CHOPMUPOBATH
KOMITIOHOBOYHYIO CXEMY, LIEJbI0O KOTOPOUl SABIISETCS PEryJIMpOBAaHUE THUIPABIH-
4ecKOil cTpyKTyphl moToka Ha yuyactke pazmenieHuss HC OAO «CanaBatHedTe-
oprcuHTe3» I obecrieueHus: 1) pacuetHoro ypoBHs ['HB; 2) nezamnsiemoctu
pycia B MEcTax pacroyioKeHus Bo/103a00poB; 3) OecpensiTCTBEHHOTO MPOX0XK-
JICHUS HA yYacTKe JIbJa U HAHOCOB B MEPHUO/IbI TIOJIOBOIHOTO CTOKA.

[Ipu npoBeneHUU MHKEHEPHBIX PEryJIUPOBOYHBIX MEPONPUATHA MPUXO-
JUTCSl pelllaTh BOIPOCHI, CBA3aHHBIE C OMPEACICHUEM PAlMOHAIBHOIO PacIo-
JIO’KE€HUS OTIEIBHBIX COOPYKEHHI Ha y4acTKE pEeKH M B BBICOTHOM HallpaBJe-
HUHU, cOYeTass MX KOMIIOHOBKY C €CTeCTBEHHbIMH ycioBusMHU. Heobxomammo
TaK)X€ YYUTHIBATh COBMECTHOE JeHCTBHUE 1aMO U LINOpP, OTHICKMBATH ONTUMAab-
HbIE YIJIbl HAKJIOHA COOPYKEHUH K HaNpaBJICHUIO TEYEHUs, TaK KaK OT 3TOro 3a-
BUCUT IITyOWHA MECTHOTO pa3MbIBa y OCHOBAHMS JaMO M LINOp, a CJIeI0BaTEb-
HO, M UX YCTOMYMBOCTh. B 3aBUCHMOCTH OT Hajqu4Msl Kaue€CTBEHHBIX MaTepHa-
JIOB Ha3HAYaeTCsl KOHCTPYKIIUS COOPY>KEHHUSI, OT KOTOPOMl B MPSIMOM 3aBUCHUMO-
CTH HaXoJsTCsl CIOCOObl YMEHBIIECHUS T1yOWH pa3MbIBa, €ro YCTOMYMBOCTH U
METO/IbI IKCILTyaTalllH.

B nenom, 3amaya 3akioyaeTcsi B OTBICKAHUM TaKUX (OPM U KOMIIOHOBKH
COOPY’KEHUH, MPU KOTOPBIX OCYILECTBIIEMOE MEpOINpusiTue ObuIO ObI LieJeco-
00pa3HbIM B TEXHUKO-d)KOHOMHYECKOM OTHOIIEHWHU. Takas 3ajavya M IpUBeEsa
K MMPOpabOTKEe HECKOIBKUX BapUAHTHBIX PEIICHUM.

B cocraB coopyxeHuit st o0ecreueHus: HaJexHOU paboThl BOJ03a00pOB
Ha p. benoit BxoasaT: mpaBoOepexkHas orpaauTenbHas aamba amHou 936 M,
mupuHO 1o Bepxy 5,0 M u cpegHelr BbicoTOoW 2,0 M; CTpyEHANpPABISIOLINE
mrnopsl Ha mpaBoMm Oepery p. benoit mnunoit ot 12 no 60 M, B KonMuecTBe
5 WTyK; BOAOIMOANOPHOE COOPYKEHHE IIAHJOPHOIO THUIIA, PACIOJOKEHHOE
B 50 meTpax Hike Bojgo3abopHoro coopyxkenuss HC-3 (pucyHok 6).

B 1menoMm, Bce TMAPOTEXHUYECKUE COOPYKEHHS, BXOASIIME B JIAHHBIN

KOMIUIEKC, JOIMOJHAKT Apyr apyra u B coorBerctBuu co CHull 2.06.01-86
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Pucynok 6 — KomnonoBouHas cxema
HH/KECHEPHBIX PeryJMpYIOLIHX COOPYKEHHUI

B pe3synbraTe aHammza BO3MOXKHBIX CIIOCOOOB MPUMEHEHUSI U KOHCTPYK-
I MHXEHEPHBIX COOPYKEHUU Ha BOJHBIX OOBEKTAX, a TAKXKE 1IeJIEBBIX HCCIIe-
JI0oBaHUM Ha (¢u3MUeckol Monaenu cHOpPMUPOBAH KOMIUIEKC COOPYKEHHI
Ha y4acTKe pacrnojiokeHus Bogo3abopoB OAO «CanaBaTHE(QTEOPrCUHTES)»
(pucyHok 6): mpaBoOepekHash OrpaguTesibHas naM0a, CTpyeHaNpaBiISIOIINe
HITOPBI PA3IMYHOM JITTMHBI U CKBO3HOCTH, IOJIMOPHOE COOPY>KEHHE IAHJOPHOTO
THUIIA, KaXKI0€ U3 KOTOPHIX HECET ONpe/ieieHHOe (PYHKIIMOHAIBHOE HA3HAUYECHHE
U JIOTIOJTHSIET IpyTHE.

KomMmmneke ycTpoiicTB o6ecnednBaeT HaleKHOCTh paboThl OEperoBbIX BO-
103a00pHBIX COOPYKEHUM, I/ie TpaBoOepekHas orpajnuTenbHas 1aMmba npeaor-
BpalllaeT BbIXOJ BOJOTOKA U3 €CTECTBEHHO-C(HOPMHUPOBAHHOIO pycia U olecIie-
YUBAET €r0 YCTOMUMBOCTb, @ TAK)KE HE MO3BOJISIET MOTOKY BOJABI OOOMTH BOJIO-
HOJIIIOPHOE coopykeHue. BomonoanopHoe coopyxeHue obecrneyuBaeT cTabu-
JIU3aLUI0 HEOOXOIMMOI0 YpOBHS Ha y4acTKE pa3MEIEeHUsl OEperoBbIX BOJ03a-
OOpHBIX COOPYXEHUN M HE JOIMYCKAeT CHUXKEHHUS TOPU30HTA BOJIbI HMKE pac-
yeTHOro. CTpyeHanpapisioile MNOphl CMEIAI0T AUHAMUYECKYIO OCh TOTOKA
K JIEBOMY Oepery, TeM CaMbIM YBEJIMYMBAs TPAHCIOPTUPYIOUIYIO CIOCOOHOCTD

MOTOKA, MyTeM LUPKYJISIUU U YBEITUUECHHsS] CKOPOCTEH BOJOTOKA BO3Je Oepero-

10
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BBIX BOJ103a00PHBIX COOPYKEHHMI U 00pa3yIoT 3aKperuieHUe MpaBoro oepera my-
TEeM 3aHECEHUs CTPYCHAIPaBJSIONIMX IIIOP HaHOCaMH U (HOPMUPOBAHUEM JIU-
Huu Oepera. KoaudecTBo cTpyeHANpaBiIsSIOMIUX MITOP, UX JJIUHA U CKBO3HOCTH
3aBUCUT OT KPUBOJIMHEWHOCTH pycia U o0yciaoBiIuBaeTcss GOpMUPOBAHUEM JOC-
TaTOYHOM TUPaBINYECKOU CTPYKTYPHI MOTOKA B CTBOpPAxX pa3MeIleHus Oepero-
BBIX BOJ/I03a00PHBIX COOPYKEHUH.

OrpanurensHas 1aM0a BBINMOJTHEHA U3 TPABUMHO-TIECYAHOW CMECH CpeaHEeH
BbIcOTOM 2,0-2,5 M, mmHOM 936,0 M, 3a10)K€HHUE OTKOCOB: BEpXOBOro — 2,5-3,0,
Hu3oBoro — 2,0-2,5. Otmetka rpeOHs gaMOb1 — 142,7 m abc. [llupuna namOsbI
10 Bepxy — 5,0 M. MaTepuan HACBIIN — FPAaBUHHO-TIECYAHBIN IPYHT ¥ = 2,2 T/M,
o6beM Hachimu cocramsier 18000 m°. Co CTOPOHBI pekH gam0a 3aKperuieHa
kamMHeM o, = 0,35 M, Tommmnoi 1,0 M; o cioro oOpatHoro GuUIbTpa U3 rpa-
BUMHO-NIECYaHOH cMecH do, = 3-5 MM, TommuHOM 0,3 M. O0beM KaMHS COCTaB-
nsier 8500 m°, TTIC — 2100 M. KoHCTpyKIHs IpaBOGEPEKHOi OrpaguTebHOi

naMOBI TIPUBE/ICHA HA PUCYHKE 7.

Kamennas nabpocka
tommmuo# 1,0 M o
croro punsrpa u3 ['TIC
t=0,3m

—— Haceinb 13
,7J0 M abec PaBAHHO -
YB 142,20 Qs% 500 raJICTHHKOBOLO
rpyHTa .
=221/
S s
=T
: _— 20
’ = =
-l [ ey ) y
by 4 O f ——
b - = o= .
1 g T
- . | o
2 % 8 .
&) . S : /l/

Pucynok 7 — KoHCcTpyKuMs OrpaguTe/ibHOM 1aMOBbI
(ceuenme orpaaurteabHoit 1amon1, M 1:200)
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HInopel npeAcTaBiasiiOT cOOONH CKBO3HYHO KOHCTPYKIMIO, COCTOSIIEH
u3 Tpex psanoB cpail C-6-30, C-8-30 u C-12-30, 3a0UTHIX B TPYHT 0 OTMETKH
Bepxa paBHoro 138,5 m abc. [nuna mmop konebnercs ot 12,0 1o 42,0 m. Oro-

JIOBKM CBall CBEpXy HakpbIBaroTcs /0 muuroit 6,0 x 1,5 u Tomumuoi 0,18 m

(pucyHoK 8).
;
/
(7
X7
4,
A\
7
M 1:100
%
Ocp mmopsl 4
I-1 <
e —— Ve
M1:50 MouonurHbiii /6 7% N
X 7
meax142,20 QS% A <>
\ V- 4<°
. AN
l (1]
= =
" ) T 1 g L T /0 TIITUTHI
K £l TUIMTa 6x1,5x0,18m
T 138.50 H
& ! vB1p8es [ ! [
|
| 1150 1 f— N——
o) [ \ | | : N
= YBnfin138.00
MANIUNNY nEgP

Q5%

\

l /]
7 e g
f . 7z
ol i 74 il
ST o | PaE
7B N/ H
ik~ e
o ~
- O% STH N N Lo
= ﬁ ~ \14\ B : P S{dﬁ CBaM ceUcHHUEM
| —OHT-_;%—;@——— Caau 30x30m
ol T =L .
. o
) =7 g12°30 | | =
P>t l/l i Al’ m i
iz ] Z | =
] 74 = | O S
5 : 'i,’ §> [:] 1. Pazmepot na uepmence - 6 cm
N “-’{ =4 1 [ 2. Ommemku - ¢ M abc
} [
L 60,0, 60,0 Sr1 8-
I | | A L [
0 90 30
150

Pucynok 8 — Crpyenanpasiasironias mmnopa
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Coeaunenue x/0 MINTHI C OrOJIOBKAMHU CBail OCYILECTBISAETCA MPHU IO-
MOIIIM CBAapKM 3aKJIAJHBIX YacTedl MiauThl U apMmarypbl cBail. CBau 3a0UTHI
B IaxMaTHOM Tmopsnke uepe3 1,0 M. OOliee KOIMYECTBO CBail COCTaBIISIET
414 ., /06 Ut — 26 mIT.

BogonoanopHoe coopyskeHue paboTaeT KpaTKOBPEMEHHO, U MaHEBPUPO-
BaHUE CEKIMSIMHU IIAHIOPOB OCYIIECTBISAETCA C LENbI0 MOJIIEPKAHUS MHUHH-
MajJbHO JOMYCTUMOIO TOPU30HTa y BOJ03a00poB (He Hmke 138,0 M abdc),
TO B OCHOBHOM JKCIUTyaTaIysl €ro 3aKiI04acTcsl B MPaBWIbHOM (Oe3aBapHuitHOM)
MaHEBpPUPOBAHUH IIAHIOPHOTO 3arpa)/JICHUs B pa3IU4Hble BpEMEHa roja.

KonuyectBo cekumii MIAHAOPHOTO 3arpakJIeHHs, YCTaHABIMBAEMOIO
B MEXKITPOJIETHBIE CTPOCHHUS, KQXK/IIH IO/l 3aBUCAT OT BOJHOCTH rojia (PUCyHOK 9).

ITapameTpbl HHXKEHEPHBIX COOPYKEHUH I peryanposanus yposHs [[HB
B PEKE PACCUMTHIBAJIUCh HA MUHUMAIBHBIN pacxon 95 % BepOATHOCTH MpPEBbI-
IIEHUS] B CTBOPE PACIOIOXKEHUsI BOA03a00pOB, coriacHo coBpeMeHHoMy BXb
Gacceitna p. bemoit — 35,6 M’/c, mpH KOTOPOM OOECIIEUMBAIOTCS PACUETHBIC
YPOBHH BOJIbI JIJIsI HAJIE)KHOU paboThl Bogo3abopoB (138,0 m abc), a Takxke ra-
PaHTHUIHBIA CyMMapHbId BOJOOTOOp mpeanpustus — 3,5 M°/C U3 KHBOTO TOKA
pexu. MccnenoBanue ruipaBIndyecKux MPOILIECCOB HA YYacTKe B MEPHOJ] IMOJIO-
BOJAbS MPOBOAWIOCH TPU pacYeTHOM pyclopopMUpyloUleM, obecrnedyeH-
HOCTh 75 %, pacxone Q = 1000 M>/C, ¥ MaKCHMAJIBHOM, 00ecredeHHOCThIo | %,
pacxone 1700 m’/c, cormacHo pacuerHoMy BXB ¢ yuerom mpasui pa6otsl Hy-
ryuickoro u FOMary3uHckoro BoI0XpaHUIUII.

Pe3ynbpTaThl mpoBeneHUsS MHKEHEPHBIX MEPONPUSITHI CBUACTENbCTBYIOT
O MOJIHOM 1eJeCO00Pa3HOCTH MOBBIIIEHUSI HAJEKHOCTU paboThl OEperoBbIX BO-
no3abopHeix coopyxkernit OAO «CanaBaTHe(TEOPTrCUHTESY», €CIU y4eCTb, UTO
Apyrue KOHCTPYKTHBHBIE pELICHUs, TPEOYIOIIUE €KEroIHbIX PEMOHTOB U IMOJ-
HOT'O BOCCTaHOBJICHHS Yepe3 TPU-TISITH JIET, SKOHOMUYECKH HEPEHTAa0EIbHBI, Ma-
JI0 YCTOMYHMBBI NPU BO3JIEUCTBUM Ha HUX MOTOKA U OOPEMEHUTENbHBI B SKCILTya-

TallMOHHOM OTHOIICHUMH.
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BuiBOABI.

1 mxeHepHBIE MEPONIPUSATHS TTO3BOJIMIN 00ECTICUUTh HAJIC)KHYIO paboTy
OeperoBhIX BOJI03a0OPHBIX COOPYKEHUM MyTEeM PEryJUpPOBaHUS PYCIOBBIX IPO-
LIECCOB, MPEIOTBPAILICHUS OTI0XKEHUI HAHOCOB, IIYTH, JIbJIA.

2 Pe3ynbTaThl UCCIEIOBAHUN MO pa3pabOTKe MHXCHEPHBIX MEPOIPUSTHM
s obecrnieyeHus: (PYHKIIMOHATBLHON HAJIEKHOCTH PabOThl OEperoBbIX BOJI03a-
OOpHBIX COOPYKEHUN BHEJPEHBI B IPOCKT MO PEKOHCTPYKIIUU OEpEeroBbIX BOJIO-
3abopubIx coopyxkenuit HC-1, HC-2, HC-3 cucrempl BogocHaGxkenus OAO

«CanaBatHedTeoprcuHTe3» Ha p. benoit Pecny6nuku bamkoprocTaH.
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