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2 BHECEH Texuuueckum komuteToM 1o craHaapTHsaumu TK 465 «Crpoutenscrteon

3 TIOAT'OTOBJIEH K YTBEPX/IEHHIO [lenapraMeHToM rpafioCTPOMTENILHOH AEATENEHOCTH H ap-
XHTEKTYpbl MHHHCTEPCTBA CTPOHTENILCTBA M IKHITMILHO-KOMMYHANEHOTO X03sicTea PoccHiickod enepalyy
(Muncrpoit Poceun)

4 YTBEPXJIEH IlpukasoM MuHucTepcTBa CTPOMTENECTBA W SKHITHIIHO-KOMMYHAIBHOTO X03AHCTRa
Poccuiickoti Menepatyu ot 16 nexabps 2016 r. Ne 954/up u eeeneH & pefictere ¢ 17 mons 2017 .

5 3BAPETHCTPHPOBAH ®epnepantHeM areHTCTROM 110 TEXHHYECKOMY PETY/IHPOBAHHIO H METPOJIO-
ruu (Poccrannapr)

6 BBEJIEH BITEPBBIE

B cnyuae nepecmompa (3ameHvt) win OmMMeHB! HACMOAWE20 CB0OA NPABWI COOMBENICMBYIouee Yae-
domnenue 6yoem onybnuxosano 6 yemarosiennom nopsioxe. Coomsemcmayiowas uHopmayus, yeeoomienue u
MEKCINbL PASMEWAIONICS, MAKHCE 8 UHGOPMAyUORHON cucheme obujezo ROIL30GAHUA — HA OUYUAIBHOM Call-
me paspabomyura (Muncmpoii Poccuu) 6 cemu Humeprem

© Munctpoii Poccun, 2016

HacTtosupii HopMaTHBHbIR JOKYMEHT He MOXET ObITh MOIHOCTBIO MM YaCTHYHO BOCHPOM3BENEH, TH-
PaXKHMPOEAH H PaCTpOCTPAHEH B KayecTRe OpHIHANEHOIO M3IaHHA Ha TeppHTopHH Pocculickoil Menepaiyn Ges
paspeweHHs MHuHeTpos Poccuu
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IV

Beenenue

Hactosmuit ceon mpasmn paspabotan ¢ yuerom Tpe6osanuit Ge-
JepalibHOTO 3akoHa oT 21 uromg 1997 r. Ne 117-®3 «O GezonacHocTH
THAPOTEXHHYECKHX CoOpyieHui», DejepansHoro 3akona ot 27 nexabps
2002 r. No 184-®3 «O TEXHHYECKOM perylHpOBAHHHY, ®enepancHoOro
3aKoHa ot 30 mexabps 2009 r. No 384-®3 «Texumueckuit pernamest o
Be30MacHOCTH 3MaHKIt H COOPYIKEHHIT.

Ceox  mpaBun  pa3paloTaH  aBTOPCKHM  KOJLIEKTHBOM
AO «BHUMHI um. B. E. Beneneera»: kaun. texu. Hayk 4. I1. Tax — py-
KOBOIOHTENb TEMBL, I-p TeXH. HAYK B. b. Iiazo6ckuil, Ben. HAYYHbIH co-
TPYAHHK, Kaun. TexH. Hayk A. M. [[leaidinuumetin, Beq. Hay4YHBIHA COTpY -

HHK A. B. Bekcnep.
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CBO/J IMPABHJI

5’"

BOIOIIPONTYCKHBIE TMAPOTEXHUYECKHUE COOPYKEHMWS
(BOZOCBPOCHBIE, BOAOCITYCKHBIE A BOJIOBBIITY CKHBIE).
ITPABHJIA TIPOEKTUPOBAHHWSA

Water Passageways Hydraulic Structures (Discharge Sluices, Emptying
and Dewatering Conduits). Rules of Projecting

Hata Beeaennn 2017-06-17

1 O6sacTs NpHMeHeHHs!

Hacrosimu#t cBoj mpasun ycramasmusaer TpeGomaHus K MPOEKTHPOBAHHIO BOZOIPO-
IYCKHBIX TPaKTOB CTPOAUINXCA H PEKOHCTPYHPYEMBIX BOJOCOPOCHEIX THAPOTEXHHYECKHX CO-
OpYXXEHHH H paclpoCcTpaHseTCs Ha COOpPYIKE€HHs, BXOOSNIME B COCTAB DHEPreTHUYECKUX, BOJHO-
TPAHCIIOPTHRIX H MENIMODATHBHEIX IMIPOY3NOB, CHCTEM BONOCHaGkeHHS, epebpocKH cToka H
OOpBOEI ¢ HABOIHEHHAMH, 4 TAKIKE T'HAPOY3JI0B KOMITJIEKCHOTO Ha3zHAYEeHHS.

Crot paBHIT MOXET IIPEMEHSATECS IPH PACYETHON OLICHKE COCTOAHMS SKCILTYATHPYEMBIX COOpY-
XEHHH C YIeTOM Pe3y/ILTaTOR HATYPHEIX Hab/IFoNeHmii H 06C/eJOBaHHIA.

CBoJ npasuin He PacnpocTpaHseTca Ha BOJ03a60pHEIE COOPYIKEHHS, MTOABO/IAIIMNE H OT-
BOJAIIME BOOOBOJBI THAPOIHEPIETHYECKHX M HACOCHBIX CTAHLIMN, KaHANB! J1H000r0 HasHAYEHHS
H CYIOIIPOITYCKHEIE COOPYKEHHS.

CBOA NpaBuI HE PACNPOCTPAHSAETCS HA TPOCKTHPOBAHHE HHDKEHEPHBIX KOHCTPYKIIHIH BO-
AOTPOITYCKHEBIX COOPYKEHHH: ofecnedeHHe X IPOYHOCTH H YCTOHYHBOCTH, (bunbTpaoHHOH npoy-

HOCTH KOHCTPYKTHBHBIX 3IEMEHTOB COOPYKEHHIT H OCHOBAHHI.

2 HopmaTHBHbIE CCLLIKH

B HaCcTOAMIEM CROJI€ MPABHII HCIIOJB30BAHE] HODMATHBHEIE CCBIJIKH Ha CIIEIYFOLIHE HOp-

MaTHBHEIE JJOKYMEHTEL:
I'OCT 13087-81 Betomsr. MeTo/is! onpesenen s HCTHPAEMOCTH
I'OCT 19185-73 I'unporexuuka. OcHOBHEbIE noHsTHS. TePMUHEI H ONpe/IeeHus

CIT 38.13330.2012 «CHmuIT 2.06.04-82* Harpy3ku u BO3JieHCTBHS Ha TH/IPOTEXHHYECKHE

COOpY:KEeHH (BOJTHOBEIE, JIEIOBEIE H OT CYIOB)»

Hzpaume opuunansHoe
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CI139.13330.2012 «CHulIT 2.06.05-84* IT10THHBI U3 TPYHTORBIX MATEPHAIIOB)
CI140.13330.2012 «CH#uII 2.06.06-85* [TnoTHHEI GeTOHHBIE U KENE306ETOHHEIE

CIT 58.13330.2012 «CHulI 33-01-2003 T'uapoTexnuueckue coopyxeHus. OCHOBHBIE

MOJIOKEHHA

CIT102.13330.2012 «CHull 2.06.09-84 TyHHENH THIPOTEXHAYECKHEY

[Tpumeuanue—[Ipu NonkL30BaHHK HACTOALIMM CBONIOM MPABHI HenecoobpaiHo NpOBEPHTE JeiicTBHE
CCRUIOHHEIX JOKYMEHTOR B HH(OPMALMOKHOH cHCTEME 0BILEro nob30BaHIsA — HA O(UUMATLHOM caiiTe denepans-
HOTO OpraHa HCMONHUTENEHOH BIIACTH B c(depe CTAHIAPTH3IALUMHK B ceTH MHTEPHET WK 1O eXerooHOMY HHDOpMa-
LHMOHHOMY yKaiaTemo «HaluonanbHele cranaapTh», KOTOPEIH ony6aMKOBaH N0 cOCTOAHMIO Ha | AHBAPS TeKyILEro
FO/a, ¥ N0 BLIMYCKAM EXEMECHHHOro HH(OpMaUKHOHHOro ykasate/is «HalHOHANBHEIE CTAHIAPTEIY 3a TEKYILHH FOL
Ecnu 3ameHeH CCBUTOYHEIH TOKYMEHT, Ha KOTOPBI JaHA HEJaTHPOBAHHAA CCELIKA, TO PEKOMEHIYETCH MCNONB30-
BATh JACHCTBYIOMIYIO BEPCHIO 3TOrO NOKYMEHTA C YHETOM BCEX BHECEHHBIX B JAHHYIO BEpCHIO H3MeHeHni. Eciu
3aMEHEH CCBUTOYHBIH NOKYMEHT, Ha KOTOPBIH [laHa JaTHPOBAHHAA CCHIUTKA, TO PEKOMEHIYETEs MCMONBIOBATE BEp-
CHIO 3TOTO IOKYMEHTA C YKA3aHHEIM BBIIIE TOAOM YTBepKAEHHA (NPHHATHA). EcnH nocne yTepk/AeHHA HacTOAILE-
T0 CBOJIa MPABHI B CCRUTOYHIH IOKYMEHT, HA KOTODEIH AaHa JaTHPOBAHHAA CCBUIKA, BHECEHO HIMEHEHME, 3aTpar-
Baioluee MONOKEHHE, HA KOTOPOE /laHa CChUIKA, TO 3TO MONOKEHHE PEKOMEHIYETCA NpHMEHATL Ge3 yueTa aHHOTO
usmMeHernA. Ecni cobiioyHbIi NOKYMEHT OTMEHEH Ge3 3aMEHBI, TO MONOKEHUe, B KOTOPOM [aHa CCHUIKA Ha HEro,
PCKOMEHIYETCA NPHMEHATE B 9ACTH, HE 3aTparuBaiollel 51y ccpuiky. CRelleHHs O AeHCTBHH CBOJAOB NMPABHI LEJe-

coobpa3Ho nposepuTh B PenepansHOM HHGOPMALIHOHHOM (oHIe cTaHOapToR.

3 Tepmunbl 1 onpenesienus

B HacTosiIem CBOJIE IPaBHIT HCIOMB30BaHE! TEPMHUHEI 1 onpeaenedus no FOCT 19185 u
CII 58.13330, a Taxxe creyiolye TEPMHUHE ¢ COOTBETCTBYIOUIMMH ONPEAETCHUSMHU:

3.1 BojonpomycKkHOE rHAPOTEXHHUECKOE coopyenne: COOpYKEHHE, IPEIHAZHAYEHHOE
JUIst TIPOITYCKa BOJIL! B 3aJaHHOM HAllpaB/IEHHH.

3.2 BomocOpocHoe coopysxenne; BomocGpoc: BoonpomyckHoe COOpYKEHHE, peHa-
3HaYeHHOe V1T cBpoca BOJEI U3 BepXHero Gkeda /Ui IpeAOTEPAILIEHHS €0 ITePeNo/HEHHS.

3.3 BOJOBBINYCKHOE COOPY:KEHME; BOIOBBITYCK: BOIONPOIYCKHOE COODYXEHUE JIf
EIEBEIX MOMYCKOB BOMBI M3 BOJIOXPAHHITHINA HITH KaHANA HIIH OPraHH30BaHHOTO BhIMYCKa BOIEI
B BOJIOTOK MJIH BOJIOEM B CHCTEME BOJOMNOIb30BAHUA.

3.4 BojocmyckHOe COOpYKeHHE; AOIOCIYCK: BoJONpPOIYCKHOE COOPYIKEHHE [T OO-
POKHEHHS BOIOXPaHHIIHIIA HIIH KAHATA, BpDEMEHHOTO TIOHHXKEHHsI YPOBHS BOJEI B HUX.

3.5 conpsuxenue 6nedor: ['uapaBnuyeckoe SBICHHE B MECTE COMPSKEHUS TTOTOKA, npo-
[IyCKaeMOoro 4epe3 BOIOMPOIYCKHOE COOPYKEHHE, ¢ HHIKETEKAITUM BOJAHBIM 0OBEKTOM — HHXK-
HUM ObeoM coopyKeHHs.

3.6 perynmpyemerii BogocGpoc: Bogoc6poc ¢ 3aTBopaMu.

B HABOF
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3.7 meperynupyembiii (aBToMaTHuYeckmii) BogocGpoc: Bogocpoc 6e3 3aTRopoB.
3.8 moBepxHOCTHBIH (OTKPBITHIH) Bogocopoc: Bomochbpoc ¢ HesaMKHYTEIM momepey-
HBEIM CEYCHHEM. PaCrONOXEeHHEIH HA TIOBEPXHOCTH IJIOTHHEI HIIM B Mopozax Geperomoro mpu-

MEIKaHHMsI, & TaK)Ke Ha IepeKpeITHH 30auus [DC.,

IlpumMedaHue — B 3aBHCHMOCTH OT MecTa pa3MelIEHHs OH MOXKET GhITh pycioBeIM, Gepero-
BEIM, TIOHMEHHEIM.
3.9 3akpeIThIit BofocGpoc: Bomoc6poc ¢ 3aMKHYTEIM NonepevyHbIM CeYEHHEM - TpyDya-

ThIH HIIH TYHHENBHBIH.

3.10 Tpy6uarsiii Bogochpoc (BomoBBINMyCK, Bogocnyck): Bomochpoc ¢ 3aMKHYTEM mo-
NEPEYHBIM CCYCHHEM, PACIIONIOKEHHEIH BHYTPH HIIH T0J BOJONOANOPHEIM COOPYKEHHEM H BEI-
TIOJIHEHHBIH OTKPEITEIM CIIOCODOM.

3.11 TynnensHbI BonocGpoc (BomoBBIMyCcK, Booenyek): Bomocbpoc ¢ 3aMKHYTBIM momepey-
HBIM CEYEHHEM, PACITONIOKEHHEIH B KOPEHHBIX OPOJaX H BEINOIHEHHBIH 663 MX BCKPEITHA.

3.12 roybunubii BogocHpoc: BonocGpoc, BXOJHOE CeuEHHE KOTOPOTO PACIIONOKEHO
HH)KE YPOBHA CBOOOAHOMN MOBEPXHOCTH BOAOEMA.

3.13 nonnsrii BogocGpoc: [y6uHHEL Bomoc6poc, pacioNoKEHHEIH V THA BOJOEMA.

3.14 bamennsiii BomocGpoc: Bozoc6poc, coctosmmii u3 GaluHu B KOTOPYIO BOAA MO-
CTYNaeT Yepe3 BOJOCIHUBHEIE OrOJIOBKH M ITyOMHHEIE OTBEDCTHS, ECIM OHH MMEIOTCS, H OTBO-
IAIMIETO TpakTa (TyHHENs Wi Tpy6sI).

3.15 cudonnnrit BogocGpoc: BomocGpoc. B KOTOPOM JABHIKEHHE BOIBI OCYIIECTRIISETCS
0 NPHHIHITY cH$oHa.

3.16 maxrTueiii Bopgochpoc: Bomocbpoc, cocTosmmii W3 BepTHKANLHOR MIH KPYTO
HAKJIOHHOH [IaXThI C BOJAOC/MBHOM BOPOHKOM Ha BXOJIE H OTBOMISIIErO TYHHEIIS.

3.17 Tpanmeiineiii BogocGpoc: BozmocOpoc, Ha BXone KOTOPOTO HMEETCS BOJOCIHE,
pacmonoeHHeli BAOMb BOAOCOOPHOH TpaHINEH, B KOTOPYI) BOJA IEPETHBAETCH ¢ OJHOH MM
IBYX, HIIH TPEX CTOPOH.

3.18 ObicTpoTok: BomocGpocHoe coopyKeHHe, B COCTAB KOTOPOrO BXOIHT KaHAT HIIH
JIOTOK € YKIIOHOM JHA, IPEBEIIAIONIMM KPHTHYECKHH.

3.19 xoHueBo# yuacTok Bogochpoca: YyacTok BoA0cGPOCHOTO TPaKTa, IPUMBIKAFOLIMIA
K €ro BEIXOJHOMY CEYEHHIO.

3.20 konuesoe ycTpoiicTBo: DNeMeHT KOHCTPYKIIHH BonocOpoca, obecneanBalonmii 3a-
AaHHBIH PEXXHM TEUYEHHS Ha Y4acTKe CONMPSDKEHHS ¢ HIBKHUM GbedoM (KpeleHHe qHa HHYKHErO
Opeda, HOCOK-TPAMILIHH, YCTYII).

3.21 xpenutenue aHA HIKHEro Obeda: DIeMEHTHI BOAOIPOIYCKHOTO COOPYIKEHHS, pac-

MOJIOKEHHEIE Ha JHE ¢ €r0 HA30BOU CTOPOHBI H IPEAHAZHAYCHHEIE JIJI4 3alllHTEL €10 OT MOAMEIRA,

e 3
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rameHHs H30BITOYHOH KHHETHUECKOH 3Hepruu cOpOCHOro moToKa U OBECIeYeH s COMpKEHHS

Ero ¢ OTBOJAIIHM PycIoM (ECTECTBEHHEIM HJIH HCKYCCTBEHHEBIM).

[Ipumedanne — Kpennenue oBbiuno Brmouaer B cebs: BonoGoi, pucbepmy u mepexoaHoe
KperieHHe.
3.22 racuresn n30bITOYHOIN YHEPrHH NOTOKA; TACHTENH: YCTPOKCTRA, COOPYKAEMBIE

Ha KpemyicHHH HIKHero Obeda BomocOpoca H/MIM B npepesax e€ro BoZOCOPOCHOTO TPAKTa,
obecneunBaiomie HHTEHCH(HKAIMIO TAlleHHs OCHOBHON 4acTH H3OBITOUHOH KHHETHUECKOH

9HEPIrUH COPOCHOIO MOTOKA M €r0 PAaclpeleIeHHE 10 IHPHHE MpH paGoTe YacThio GpoHTa.

IMpumeyanue — HauGonee pacnipocTpaHeHHbIE THMBI FacHTENeH, PacroaraeMbIX B HHKHEM
Gredhe: cnnownas Bogoboiinas cTeHka, Npope3Has BogoGoHHAA cTeHKka, BoNoGOHHEI KoToael, KOMGH-
HHPOBAHHEIE TACHTENH (Boao6olHas cTeHka ¢ HermyOOKHM KOJIOALEM 3a Hel, COYETaHHe MHPCOB H Lla-
ek ¢ BoJoGOHHEIMH CTEHKAMH H JIp.).

3.23 pomoboii: Kpenuienue pycia 3a BOOIIPOITYCKHEIM COODY/KEHHEM, Ha KOTOpOM IIpo-

HCXOJIMT rameHHEe OCHOBHOM 9acTH H30BITOYHOH KHHETHYECKOH SHEPrHM IOTOKA M KOTOPOE
BOCIIDHHHMAET €r0 THAPOJHHAMHYECKOE BO3ICHCTRHE.

3.24 pucbepma: PacrionoxeHHsli 3a Bomo6oeM y4acTOK KpeluieHHs HuokHero Geeda,
NpeHa3Ha4eHHEIH U raleHHs OCTaTOYHOH YacTH H30BITOYHOM KMHETHYECKOH SHEPTHH MOTO-
Ka | 3aIHTEl BOX0OO0S OT TOIMBIBA.

3.25 mepexoanoe xpenienne HKHero Gheda: [JedbopmupyeMoe Kperienude, TpeHa-
3Ha4YeHHOE [UIA COMPKEHHA pHCOEPMBI ¢ HEYKPENNEeHHEIM PYCIIOM H IPEIOTBPALIECHHS €€ 110/I-
MEBIBE, BEIIOJIHEHHOE M3 KaMEHHOH Habpocky, 6eTOHHBIX GIIOKOB HIIH IIIMT C FTHOKUMMU CBI3IMH.

3.26 Bupak: YcrpoicTRO [ moBopoTa Ge3HanopHoro 6ypHOro moToka Ha 3aJaHHEIN
YTOIl B IU/laHe M MEPEBOZA €ro Ha IOC/IEAYIONHHA YUacTOK C 3a/laHHbIMH 3HAUCHHAMH ITapaMeT-
pob . TEHEHH.

3.27 xoHconbHBIH mepenan: KoHiepas 4acTh KaHana MM JIOTKA, BBHITOJHEHHAS B BHIE
KOHCOIIH, Npe/icTaB/sromas coboi 00kYHO TpaMILTHH Uit 0TOPOCA U paclpeeneHHs IOTOKa Ha
HIDKENIEKAIIEM Y9acTKe BOJOTOKA.

3.28 crymenuareiii mepenaa: BogocGpocHoe COOpyKeHHE 171 CTYNIEHYATOrO CONpPIKE-
HUS W TallleHHs H30bITOYHOH KHHETHYECKOH SHepruH Ha Ge3HanopHbIX y4acTKax BOJOTOKA HITH
BOJIOBOJIA, PACTIOJIO)KEHHBIX Ha PA3HEIX YPOBHSX.

3.29 puxpenoii BogocGpoc: Bomoc6poc, Ha TpakTe KOTOPOTO ¢ MOMOIIEIO CHENHATBHBIX
YCTPOHCTB CO3aeTcs 3aKpyTKa [OTOKE, CHOCOOCTBYIOMAS CHHXKEHHIO KABHTALIHOHHOM ONAacHO-
CTH ¥ HHTEHCH(MKALNH TAMIeHHs er0 KUHETHYECKOH JHEPIHH.

3.30 saTpopnas Kamepa: Y4yacTok Bogoc6poca ¢ 3aMKHYTEIM CEYEHHEM, B IIPEAENax Ko-
TOPOTO pa3sMeIlaTCa OCHOBHOM 3KCIITyaTallHOHHBIH, aBapHHHEN H B HEKOTOPBIX CIIyYasx Tak-
K€ PEMOHTHEIE 3aTBOPEI H OTHOCAIIMECH K HHM YCTPOHCTBA.

3.31 BomocnnB: ['HAPOTEXHHYECKOE COOPYXEHHE B BHIE MPEISATCTBHS WM OPH3OH-

’ T _TOPHIOR-
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T&JIBHOTO CTECHEHHS, Hepes KOTOPOE MPOHCXOIHT ITEPEIHE BOJIEL

3.32 pomocHB ¢ ToHKoH cTeHKoli: BoOCIIHR, YC/IOBHS NIepeinBa BOBI Yepe3 KOTOPHI
OMNpPEENIAOTCA TONBKO BEPX0BOi FPaHbBIO CTEHKH.

ITpumeuanue — [IpH BepTHKANBHBIX HAMOPHOH H HH30BOH rpaHAX K 3TOMY THILy OTHOCATCH
BOJIOC/THBBI, TOJILUHHA CTEHKH KOTOPBIX MEHBLUE TONOBHHEI Haropa Hajl rpebHeM.

3.33 poOCJHB ¢ ITHPOKHM moporom: Bonocnus, yclioBHd NepenuBa BOJEI Yepes KOTo-
PEIH ONIpejieNgeTcs TEYEHHEM 10 Er0 TOPH3OHTANBHOMH HITH cl1abOHAKIIOHHOH IMOBEPXHOCTH.

IIpumeyanue — K 3ToMy THMy OTHOCATCH BOJOCITHEEI, paiMep FOPH3OHTANEHOH MOBEPXHOCTH
KOTOPBIX B HANpPaBJICHHH TEUEHHs, KaK NpaBuIo, Gonkllle ABYX W MEHEILE BOCEMH HAMOPOR HAJ rpebHeM.
3.34 Bopociue npakTHyeckoro npodman: BonociHe, YCIOBHS MEpENHBa BOALI YEpes

KDTDPBI.I"{ OHNpEencIsaeTCa OYepTaHHAMHE €Io BerOBOﬁ 'padHH H BOJIOC/IHBHOH [TOBEPXHOCTH.
anMﬁanHE -K ATOMY THITY OTHOCATCHA BOOOCITHBEI, Pa3MEpbl CTEHOK KOTOPLIX OTIH4YHEI OT
BOJIOC/IHBA ¢ TOHKOH CTEHKOH M OT BOAOC/THEA C LIHPOKHM MOPOTOM

3.35 Gpixku: OOTeKacMble TOTOKOM ONOpPHEIE KOHCTPYKIIHH 3aTBOPOB, MOCTOB HITH IIOJ-
KPaHOBEIX NMyTeH, yCTaHABIMBAEMBIE HA BOIOMIPOITYCKHBIX COOPYKEHHSX.

3.36 pasnensHbie crenbl: [IpogosbHbIe cTeHB Ha 00TEKaEMO# MOBEPXHOCTH BOAOCOpo-
ca, paszieNgiomue cOPOCHOH MOTOK IO MIHPHHE Ha OTAGNBHEIE IPOJIETH! (OTBEPCTHA).

3.37 pxoagHoii 0ro/IoBoK, BXoHOH nmopTan: OGEIYHO MIABHO OYepyYeHHEIH BXOIHOH yya-
cTOK BOJ0cOpOCa, B HaCTHOCTH BOAOCOpOCa C 3aMKHYTHIM CEUCHHEM, Ha MPOTHKEHHH KOTOPOTo
OCYIIECTBIIAETCS TUIABHEIN MEepPexo/l OT PacIlMPEHHOr0 BXOAHOIO CEYEHHA K HAa4YalbHOMY cede-
HHIO TPaH3HTHOH JacTH BofocOpoca.

3.38 rpebens BopocaMBa: BepXHss 4acTh BOJOCIHBA.

3.39 aspaTop: DIeMEHT KOHCTPYKIHH BoJocOpoca (BOJOBEINYCKA, BOJOCIYCKa), Mpejl-
HasHa4yeHHbIH 11 cHaOXEHHS BO3JYXOM €ro moBepxXHocTell, 06TekaeMLIX BEICOKOCKOPOCTHEIM
MIOTOKOM BOJIBI, U JUIs NPEAOTRPALICHHS KaBHTAIHH.

3.40 mocox-Tpamnunn: KoHieBo# yyactok Bogoc6Gpoca, IpH CXOIE ¢ KOTOPOrO CTpy4
ceo60IHO OTOpackIBAETCS B HIKHEN Ohed.

3.4]1 npomeieHas ranepes: BopmonpomyckHoe coopykeHHe, NpelHA3HaYeHHOEe IS
CMbIBa HAHOCOB B HHXKHHI Obe].

3.42 ragporexHHYecKkuii TyHHe/b, TYHHeNb: [ OPH30HTANBHBIA HWIH CIab0HAKIOHHBIA
BOJIOBOJI 3aMKHYTOTO IIONEPEYHOr0 CeYeHHs. YCTPOEHHEIH B rpyHTe 0e3 BCKPEITHA BhILIEIeKa-
I[ETr0 MOPOJHOIO MACCHBA.

3.43 cTpouTeNbHBIH TyHHe/b: [ HIpOTEXHUYECKHH TyHHENb, NPONYCKAIOWIHN pacxo/ib!
BOJIBI HA Ha4YaJbHOM 3Talle CTPOHTENLCTBA MHAPOYy3na B 00X0/1 MepeMbIdek, YaCTHYHO HITH TI0JI-

HOCTEIO ITEpEropayKHRatOIHX PYClI0 pEKH.
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3.44 myrocbpoc: BooonpommycKHOE COOpY)KEHHE, MpeaHa3HAYeHHOe i cOpoca WIyrH B
HIKHHH Obe() ¥ Npe/IoTBpalleHHs €€ ITOCTYIUICHHS B 3aKPHITEI BOJOBO.

3.45 cOoiinoe Teuyenme, cOoiHOCTE: TeueHHE, BOZHMKAIOLIEE IIPH B3aHMOJACHCTBHH
TPAH3UTHOI'O IIOTOKA M BOJOBOPOTHEIX 00nacTell, XapaKTepH3yeMoe peRKUMH, HHOTJIa HeyCTOowH-

YHBBIMH BO BPEMEHH, HCKPHEJIICHHAMH JIHHAMHYecKoH ocH TPaH3HTHOI'O NOTOKA.

I PHMEUYaHHE — B pale cly4aes MpH 2TOM MOMET MPOUCXOIHTE YBENHYEHHE YIETbHEIX PACX00B BIOIE
JHHAMHYECKOH OCH MOTOKA.
3.46 maHeBpHpOBaHHe 3aTBOpaMu BoaocObpocos: IlocnenoBaTe/IBHOCTE OTKPBITHS H

3aKpBITHS NIPONETOB BomocOpoca g mojydeHus Hanboniee GnaronpHsTHBIX THIPABIHYECKHX

ycnoBHit Ha TpakTe BomocOpoca u/uiH B HIDKHEM Ghede.

4 O6mue NoJIoKeHUs

4.1 IIpoekTHpoBaHHE BOJONPONMYCKHEIX THAPOTEXHHYECKMX COOPYIKEHHH [O/DKHO BBI-
TMOJIHATECS HA OCHOBE CIIEIYIOIIUX HCXOJHEIX JaHHEIX:

PacYeTHBIX PAaCX0I0B BOJBI, IPOMYCKAEMBIX YEDE3 COOPYKEHHE,

pac4eTHEIX YpOBHEH BOJIbl B BEpXHEM Obede;

CBSI3H pacXoJIOB H YpOBHeH BOJEI B HHKHeM Obede;

XapaKTEPHCTHK TPYHTOB, CaralolMx OCHOBAHHE COOPYKEHHA H PYCIIo HHXKHero Oreda;

yueTa HeoOX0AHMOCTH MPOITycKa MIaBalONMX Tell U JIbJa;

penbeda ¥ re0IOTHIECKOT0 CTPOSHHS PYCNa B BepXHEM H HHkHeM Ovedax coopykeHus.

4.2 Tlpu NpoeKTHPOBaHWH BONONPOIYCKHEIX COODY)XEHHH ciexyer obecnedymBate U
peyCMaTpHBATE:

6e30macHOCTE M HANEKHOCTH COOPY)KEHMIH Ha BCeX CTaluaX UX IpUMEeHEeHHS INs IIpo-
MycKa BOJIbI U, NIPH HEOOXOIUMOCTH, I/IABAIOLINX TEN U JIBJA;

MaKCUMAllbHO BO3MOMHYIO 3KOHOMHYECKYIO 3(Q(EeKTHBHOCTE CTPOMTENBCTBA, BO3MOM-
HOCTh COYETATE B OZJHOM COOPYXKeHHH QYHKIMH, HEOOX0QUMBIE It IPOITYCKa BOJIBI B YCIOBHAX
CTPOHTENLECTRA ¥ B YCIOBHAX HOPMaJIbHOH 3KCIUIyATALIHH;

4.3 BoponporyckHbie coopyKeHUs I0DKHEI 00ecIeuHBaTh BEITIONHEHHE CISAYIONTHX (DYHKIMH:

a) BOJI0cOPOCHBIE COOPYIKEHHA:

cOpoc pacxo0B BOIBI B MEPHO, MOJOBOAbA H JOKIEBBIX MABOAKOB H APYTHX HEHCHOMb-
3YEMEBIX pacxof0B BOAEL Bo H3bexaHue NpeBLIIeHns YCTaHOBIEHHEIX TPOeKTOM YpOBHEH BOJBI
B BepxHeM Drede;

MpONYCK JibJa, OIyTH, Mycopa M AOpYTHX IIIaBarOIIUX NPEIMETOB U3 BepxHero Omeda B
HHOKHHH, ecJTH 910 TpeboBaHye IPEABABINETCS [0 YCIOBUAM KCILTyaTalHuy rHapoy3a;

6) BOJIOCITYCKHEBIE COOPYIKEHHS:
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TIOTHOE HITH YAaCTHYHOE ONIOPOKHEHHE BOJOXPAHMIHING HIIH KaHana, IIPOMBIR HAHOCOR,

B) BOJIOBEITYCKHEIE COOPYKCHHS:

OCYIIECTBICHHE ONE3HBIX MOMYCKOB BO/LI U3 BOZOXPAHHIIMING HIIH KAHATA TIO CaHHUTAD-
HBIM H SKONIOrMYECKHM TPeOGOBaHMAM, IS OPOLICHHS, CYI0XONCTBA H BOLOCHAGKEHH S, a TAIOKE
BBIIYCKa LMPKYIIUHOHHON BOIBI TEIUIOBEIX M TOMHBIX JIEKTPOCTAHIUMH H APYTHX [POMBILI-
NEHHBIX OOBEKTOR B BOJOEMBI-OXTAIHTEH.

Bimoyenye B cocTaB H/poysia NepeyHcIeHHEIX COOPY)KEHHH HJIH YacTH MX HeoOXOIHMMO yCTa-
HARITHBATH B COOTBETCTBUHU C KOHKPETHEIMH YCTIOBHAMH M HasHAYeHHEM rHApoy3ia. CredyeT paccMaTpy-
BaTh BO3MOMHOCTb COBMEILICHHS DA3TMHHEIX (DYHKLII B OJIHOM COOPYIKEHHH.

4.4 Hasnauenne mpomyckHOH CNOCOGHOCTH BOZONPOIYCKHBIX THJAPOTEXHHYECKUX CO-
OPYXEHHH PEYHBIX TMAPOY3NOB JOJDKHO MPOU3BOMUTLCH B 3aBHCHMOCTH OT KIacea rHOpOY3/a B
coorsercTeuH ¢ CII 58.13330.2012 (Tabnuua 2), HCXOOT U3 €KeroaHoH BEPOATHOCTH NpPEBBIIIe-
HUsA (0DeCIeYeHHOCTH), yCTaHaBIMBAEMOM IS ABYX PacyYETHBIX CJIy4aeB — OCHOBHOTO M IOBE-
POYHOTO.

PacyeTHele 3HaYeHHs PACXOIOB BOJIEL, MMOMIEKANIHX OPOMYCKY 4Yepe3 BCe ITOCTOSHHEIE
BOJIOTIPOITYCKHEIE COOPYXKEHHS THAPOY3NA, JOJDKHEI ONPENEIATECA C yUeToM Tpancdopmanuu
TTABOKOBOr0 CTOKA BOAOXPAHKITHINIAMH, CO3ABAEMBIMH I [IPOEKTHPYEMOI'o THAPOY3IIa H yiKe
CYIIECTBYIOIHMH BBIIIEPACTIONOKEHHEIME BOJOXPAHH/IHIIAMH, & TAKXKE C YYETOM H3MEHEHHS
ycnoBuli (GOpMHpOBaHHS CTOKa, 06YCIOBJIEHHEIX XO03:HCTBEHHOMN JeATENLHOCTEIO B Hacceiine
peKH.

4.5 Cocras ¥ THIIB! BOJOIIPOIYCKHBIX COOPYKEHHH PEYHBIX THAPOY37I0B 00YC/IOBIHBAIOTCS
HAa3HAYEHHEM TH/IpOY37ia (SHEpreTHUeCK i, METHOPaTHBHBIH, BOJHOTPAHCIOPTHLIH H Ap.) U orpe-
ACILHOTCS Ha OCHOBE TEXHHKO-5KOHOMHYECKOr0 COMOCTAR/IEHHS PA3/MUHEIX BAPHAHTOR KOMIIOHOB-
KH rHpoy3Na i BEIGOpa THHA MOANIOPHBIX COOPYIKEHU. Pacipenenenne pacuerHoro pacxofia Mex-
AY BOIOMPONYCKHEIMH COOPY)KCHUAMH THAPOY3/1a H HasHAYEHHE HX TPONYCKHOH CIIOCOBHOCTH JUis
OCHOBHBIX PaCHETHBIX CITy4aeB TAKIKE JOIDKHO GLITh 0GOCHOBAHO TEXHHKO-IKOHOMHUECKHMH pac-
YETaAMH.

4.6 Ilponycknas cnocoGHOCTE BOAOCOPOCHBIX COOPYIHKeHHH B COCTaBE THIPOY31a J0JIK-
Ha Ha3sHa4aTkCs, HCXOAA H3 CIERYIOIIMX YCIOBHI [POMYCKa PACYETHEIX MAKCHMATBHBIX PACXO-
JOB HEDPE3 BOJONPOIMYCKHAIE COOPYKEHHUS THAPOY3IIa:

PacyeTHbIH MaKCUMATBHEIH PACXOZ BOIEI OCHOBHOTO C/lydas I0IDKEH IIPONYCKAaThCH, Kak
TIPABHIIO, [IPH YPOBHE BOZLI B BEPXHEM Obee HA OTMETKE HOPMAJIBHOTO TIOANIOPHOIO YPOBHS

(HIIY) B cniyuae perynupoBanus pacxona yepes BOI0COPOC 3aTBOPaMH;
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B Cirydae BENIONHEHHs BOZOCOPOCHOTO COOPYIKEHHS B BH/E BOZOCIHBHOMN ILIOTHHEL, He

ofopyzoBaHHO# 3aTROpaMH, NPOMYyCK pacyeTHOr0 MaKCHMANEHOIO PAacXofla OCHOBHOTO cilydas
AOJDKEH OCYIIECTBIATECSA NPH YPOBHE BOZEI B BepXHEM Obede Ha 0TMETKe HITY+Hge, toe Hge—

Hanop Ha rpeOHe BOJOCIHBHON IUIOTHHEI, 0GecIeyyBarommmii [POMYCK YEepe3 Hee PacyeTHOTD
pacxopa; rpebeHb BOJIOCTHBA J0JKEH BRITIONHATECH Ha OTMETKE HITY;

PacyeTHbIH MaKCHMATLHEN DAacXof ITOBEPOYHOIO CIy4ast JOJKeH NPOITyCKaThCs TPH
YPOBHE BOIEI B BepXHeM Obee, paBHOH 0TMeTKe (OPCHPOBAHHOTO MOAIOPHOTO yposHs (DITY),

[Ipomyck pacxomoB BO/iEI OCHOBHOIO pacueTHOTO ciy4as cornacuo CIT 58.13330 pmomxen
TIPOH3BOMHTECA YEPe3 BCE SKCIUIYaTAllMOHHbIE BOIOIPOITYCKHEIE COOPYIKEHHA ruapoyana. [pu
HHCIIe BOAOCTHBHAIX TIPOJIETOR Boliee MeCTH JO/DKHA NPEe/IIoNaraThes CHTYyalUs, KOTIa OJIHH H3
3aTBOPOB 110 KaKOH-JIH00 MpHYHHE HEe MOXKET GBITE OTKPBIT, TO €CTh B pacyeTe MpoIycKHOif crio-
COOHOCTH CIIE/IYET HE YYHTBIBATE OJIUH TIPOIET.

IIporryck pacxofioB BOZBI MOBEPOYHOTO PACYETHOrO Ciy4as NOJDKEH NPOH3BOIHUTECS Yepes
BCE BOZONPOIYCKHBIE COOPYKEHHS THAPOY3/a, BKIIOYAS SKCIIyaTAIHOHHEIE BomocBpockl, Typ-
OuHBI runposaekTpocTanmuy (I'3C), BOZI03a00pHEIE COOPYKEHHS OPOCHTENBHEIX CHCTEM U CH-
CTEM BONOCHAOKEHHUS, CYNOXOAHBIE IIUTIO3E], PHIGOIPOITYCKHEIE COOPY)KEHHSI Y PE3epBHEIE BO-
nochbpockl.

4.7 Yuer npomyckHolt cnoco6HOCTH TH/IPOArperaToB B MpONYCKe PACYETHEIX MaBOOKO-
BBIX PACXO/IOB OCHOBHOIO H IIOBEPOYHOTO CIIyYaeB, 4 TAKKE YHCIIO arperaTos, YYACTBYIOUIHX B
[IpOIyCKe PACYETHEIX PACXOMOB JODKHEI OMNpPENENATECA B COOTBETCTBHH C TpeboBanuem CII
58.13330.2012 (8.26).

His cpejiie- H HU3KOHAIOPHBIX THAPOY3IIOB TIpY yMEHBIIEHHH HAopa Ha rHApoarpera-
TBL HHKE 3HAYCHHH, NOMYCTHMBIX MO XapaKTepHCTHKAM THAPOTYPOMH MIIH IO JaHHBIM Mpejl-
NPUATAA-U3TOTOBUTENH, TIPOMYCKHAsA CIIOCOGHOCTE THAPOTYPOHH B pacuerax IpOIyCcKa MaKCH-
MaJIbHPIX PacXOIOB BOJIEI HE JOIDKHA YUHTHIRATHCA.

Hnst cosmemennbix ¢ BonocHpocamu 3paumit [IC IOJDKHO OBITE Y4YTEHO BIHAHHE HA
ycnoBHs paboTel ruapoTypGHHEI paGoTaloLIero OJIHOBPEMEHHO B TOM e 6i0ke BojgocGpoca
(BomocnuEa).

4.8 Hasnauenue pacueTHBIX MaKCHMaJIbHBIX ' PACXO/I0B BOAL! I THAPOY3JIOB, IPOEKTH-
PYEMEIX B Kackazie ¢ OyIyIHMMH HITH yXKe CYLIeCTBYIOMHAMH IHAPOY3NIAMH, JONAKHO OCYINECTR-
JHATECH C yHCTOM KJiacca rHapoysna. [Ipy 5ToM, OHM JOKHEL GBITE He MEHbIIE 3HAYEHHIE, paB-
HBIX CYMME PacXO/I0B NIPONMYCKHOH CIIOCOOHOCTH BHIIEPaclOOKEHHOIO IHAPOY3ia H pacyer-
HBIX MaKCHMAIEHBIX PACX0J0B GOKOBOH MPHTOYHOCTH Ha yYacTKe MEXIY THAPOY3NlaMH, orpe-

AeIAEMEBIMH 17T OCHOBHOI'O H MTOBEPOHHOI'0 CITYYaeB B COOTBETCTBHH C KNACCOM CO3[AaBAEMOTO
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runpoysna. IIpu HasHaYeHHH PACUETHEIX PACXOOB BOABI NPH KACKAJHOM PACIIONOIKEHHUM M-
POY3JIOB PA3sHEIX KJIACCOB CelyeT PYKOBOACTROBATHCH OCHOBHBIMH NPHHIMIAMH, H3JI0KEHHEI-
mH B CIT 58.13330.2012 (8.28).

4.9 Tlpu BEIGOPe KOMIIOHOBKH M HPOEKTHPOBAHMH BOJIOTIPONYCKHBIX COOPY KEHHMH H HX
CONpsDKEHHMS ¢ HIKHHM ObeioM cllelyeT obecriedmpaTh 3aliUTy COOpYXEHHH THAPOY3Ta OT
OMacHLIX PasMBIBOB HX OCHOBaHHH H OeperoBbIxX NPUMbIKaHM, 3amuTy 3aanuii [9C 1 HU30BBIX
TOAXONHBIX KaHAJIOB LUT03a OT BO3ACHCTBHH cOPOCHOro NoToKa M MpefoTRpalieHus nedopma-
IHHA pycna, ONAacHBIX I 3THX COOPYIKEHHMIA.

4.10 [Ins sneMeHTOB BOJIOCGPOCHBIX. BOJOCITYCKHBIX H BOJIOBBIITYCKHEIX COOPYKEHHH
JOJKHEI YYHTBIBATLCH:

THAPOJIMHAMHYECKHE [IABICHHS H HArPY3KH Ha 00TeKaeMbIe TIOBEPXHOCTH;

aspaltus MoToKa Ha TPaKkTe COOpY KEHMs;

BO31yX, MOJIBOJTHMEIH HA TPAKT COOPYKEHHS;

KaBHTALTHOHHEIE BO3JCHCTBMA HA OOTEKAEMbIX MOBEPXHOCTAX NPH CKOPOCTAX TEYEHHS
bonee 12-14 m/c;

HCTHPaHHE MOBEPXHOCTEH COOPY)KEHHH HAHOCAMH, a TAKXKe [MOBPEKICHHE WX KAMHSIMH,
JBI0M H IPYI'HMH MIPEIMETaMH, TPAHCIIOPTHPYEMEBIMHE IIOTOKOM.

4.11 Ilpu onpeneneHuH ruAPOIUHAMHYECKHX NABICHHN B HACPY30K HA 06TeKaeMbIe TIO-
BEPXHOCTH BOZOCOPOCHBIX COOPYKEHHI HX CIIEHYET PacCMaTpHBaTh KAk CYMMY OCpEIHEHHOMH
(II0 BEPOATHOCTH) M IY/NECALMOHHOM CocTaBITIOMUX. COCTAB/SIONIAE JIaB/ICHHS HeobXouMo
YCTaHABIMBATL Ha OCHOBE DACYETOB HIH 3KCIIEPHMEHTANIBHBEIX HccienoBaumit. [lomyueHHEle
PacTIpe/IeNICHHs OCPEIHEHHBIX JIaBIIEHHH TIO3BOJIAIOT ONPEACITHTE OCPEIHEHHYIO COCTARIAIOILYIO
Harpy3KkH Ha MOBEPXHOCTE HIIH SJIEMEHT coopyxeHHs. OnpeneneHue MylbCallMd HAarpy3Kd Ha
CAMHHLY IUIOMANH 0DTeKaeMOH MOBEPXHOCTH IIPOH3BOIUTCS MyTeM OCPEHEHHS Ha Hell 3Hade-
HUH NyNbCcauuy Jasienus. [Ipy 9TOM [JO/DKHBI Y4UTHIBATECS POCTPAHCTBEHHEIE CEA3H MEXIY
MynbCalMAMH NABMIEHUS B PA3THYHEIX TOYKAX IIOBEPXHOCTH.

Ecnu mynbcanuoHHas cOCTABIAIOmMAN MMIPOIMHAMHYECKOH HATPY3KH Ha 3jIeMEHT CO-
OPYXCHHA MOXCET pacCMaTpHBaThCHd KaK KBA3HCTATHYECKas, TO ANA ONPENECHHS ee CpEIHe-
KBanpaTHYECKOT0 OTKIIOHEHUs HEOOXOMMMBI JIMIIE 3HAYEHHs CPEIHEKBAAPATHYECKOTO OTKIIOHE-
HHSA H KO (DHLHEHTOB POCTPAHCTBEHHOH KOPPEIAIHE MyNLCALHH IABICHHS HA ero MIOBEPXHO-
cti. IlynecalnonHyio cocTaRNIsIOLIYI0 HATPY3KH CIETYeT IIPHHAMATD KBA3UCTATHYECKOH, eciH
HacTOTBl B 30HE PACIOJIOKECHHA MaKCHMAJIbHEIX 3Ha4YeHHUH QYHKIMH CIEKTPANbHOM MIOTHOCTH
Harpy3KH OKa3bIBAIOTCA NPHMEPHO B [4Th H 6oJee pa3s MeHBINE YacTOT NepBoil GopMEl cob-

CTBEHHbIX KOJI€OaHHii paccMaTpHBaeMOro siemMeHTa. MYHKIUY CIIEKTPANEHON [UIOTHOCTH nylie-
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CAIlMOHHOH COCTABISAIOMEH HArPY3KH HEOGXOMMMO ONpeJeNsTh, NPHMEHS (GYHKIHHM aBTO- H
B3dMMHOH CIIEKTPANIbHOH MIIOTHOCTH IYJILCALIHH JABIECHHS HA PACCMATPHBAEMOIT ITOBEPXHOCTH.

4.12 3Hayenne aMIUIMTY/IBI My/IbCAMOHHOM HArPY3KH HA OBEPXHOCTE NEMEHTOB COOPY-
KEHUs! JIONYCKaeTCs NIPUO/IMKEHHO MPHHHMATE IIPONOPIHOHATBHOM €€ CPeTHEKBaIPaTHYECKOMY
OTKIIOHEHHIO, HCXOMS H3 HOPMAJIBHOTO 3aKOHA paclpe/IeNieHHs STHX yJIbCalHil PH MaTLIX 0bec-
TNeYEHHOCTSX. 3HAYCHHS NIEPEXOIHBIX KO3 HUIIHEHTOR My/IbCALMOHHEIX HATPY30K Ky [T YCIOBHH
NPOITyCKa PACYETHBIX PACXOJOB OCHOBHOTO H IIOBEPOYHOTO C/IyYaeB MOKHO NMPHHHMATE PABHEI-
MH:

4,0 1 4,5 — juia coopyxernii | u II knaccos;

3.5 1 4.0 — mnst coopyskenwii [ u [V knaccos.

QK;:}T'])EMEJIBHOE pacyeTHOE 3HAYECHHE AMILTHTY/IBI, KaK PelKuil BEIOpOC MyNIRCAITMOHHOM

HarpyskH, CI€AyeT onpenensTk no Gopmymne

0.5

L
A':G'p 2In mﬁ* 5 (1)

rjie op — CPEOHEKBAOpPaATHYECKOE OTKIOHEHHE HLCE[HHOHH.Oﬁ CDCT&BJIHIDHIEﬁ rHIpOIHHaMH-
)4

YECKOH Harpy3kH,

Fo — BEpOATHOCTE 3KCTPEMAIIBHOTO 3HAYCHHS A
1, =T/%, ; T - NpOROIKHTENEHOCTE PABOTEI BogocOpoca IpH paccMaTpHBaeMOM PEIKHME Tede-

HHA 38 MEKPEMOHTHBIH NEPHO;
Ty~ CpeIHee 3HaYeHHe HHTEPBAIA MEXLY HYISAMH 1y/IbCAIIHOHHOTO rpoliecca, KOTOpEIe MOXHO

HOJyYHTE HETIOCPEJCTBCHHO HA OCHOBAHWM pPealiM3aluy nporecca Uil (GYHKIHH CIIEKTPAIbHOR
IUIOTHOCTH.

B pacuerax 3Hauenue Fy 10/KHO GBITH 3a0aHO, HMES BBHY HA3HAYEHHE COOPYIKEHHS,
€ro KJacc ¥ BpeMs paboTel B pACUETHOM peXHME.

Ilpy u3BecTHOl aMmNHMTyne NMyNECAIMOHHOH HArpy3KH W ee (GYHKIHH CIEKTpanbHOM
MJIOTHOCTH AHHAMHYECKHE HANPSUKEHHSA W/HIH YCIOBUA YCTOHYMBOCTH PACCMATPHBAEMOTO 31~
MEHTa COOPYIKEHHS JIOJKHEBI ONpPENENATECS Ha OCHOBAaHHH YDABHEHHH OMHAMHYECKHX YCIOBHIA
ero paboTkL.

4.13 Ilpu npoexTHpoBaHMH BOIOCOPOCHBIX COOpYXeHHH HeoBX0JUMO MPETyCMATPHBATE
3AMHTY WX 00TeKaeMBIX IIOBEPXHOCTEH OT KaBHTALHOHHBIX MNOBpexAeHwil. IIpH Hamuumu
HaZIe)KHBIX JaHHEIX MHIPOJIOTHYECKHX HAOMOACHHH M MaJloH IPOMOIKHTEILHOCTH ¢Opoca IKe-
TpeMa/bHBIX NaBONKOBEIX PACXONOB AOIYCTHM OTPAaHHYEHHEIH 00BEM KaBHTALIHOHHBIX IOBpe-

NJICHHH, He PEACTABISIOIME ONaCHOCTH I IIPOYHOCTH H YCTOHYHBOCTH COOPYIKEHMIT THAPO-
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yana. O6sem TIOBPEXIEHUH I0DKEH OBITE TaKHM, 4TOOBI PEMOHT MOT GLITE IIPOM3BEEH 3a OHH
MEXKIIaBOIKOBBIH IIEPHO/I.

4.14 Haubonee shhexTHRHEIH croco6 MpOrHO3a KABHTALMM OCHOBEIBAETCS HA IPHMEHE-

HHH IapaMeTpa KaBHTalH#|

k=Lm P Hu =l @
Vian Ve
2 2g

A€ Pxap=YHxap — XapakTepHOe abCoMOTHOE NaBNeHHe BOJIH3H PacCMATPHBAEMOr0 3JIEMEHTA CO-
OpYXKEHHs; Pyp=YHp — KPUTHYECKOE IABICHHE, PABHOE NMPUOIMIKEHHO JABIECHHIO APOB YHIKO-
CTH. KOTOPOE 3aBHCHT OT TEMIEPATYphl, Viap— XapaKTepHas OCpe/IHEHHAs CKOPOCTE MOTOKA Ha
NOIXOAE K BIIEMEHTY COOPYXEHHMS, IOJYyYeHHAs Ha OCHOBE peanbHOH 3MIOpHl CKOpOCTEH; p -
INOTHOCTE BOJBL; & — YCKOPEHHE CBOOOAHOTO Ma/IeHHs, Y ~ ygenenond BEC BOshs|

3Hayenue mapamMeTpa KaBUTalkk K ClefyeT CpaBHHBATh C KDHTHYECKHAM 3HAYEHHEM Kxps
KOTOPOE COOTBETCTBYET YCIOBHAM BO3HHMKHOBEHHA KaBHTalMH [1]. [Tpu 3ToM HEoOXOAHMO yuH-
TBIBATE, KAKHE 3HAYCHHUS Pxap M Vxap H Ul KAKMX CEYCHMI BROAUINUCE NpH onpeneneHun K Ha
OCHOBE THNIPABIMYECKHX HCCIENOBAHHH. YCIIOBHE OTCYTCTBHS KaBHTAlHH — HEPaBEHCTBO
K> Kyp; KaBUTAIMOHHEIC SBICHHS IO/DKHEI BOSHHKATE NpH K<Kicp.

IIpuMevanne — Jlpyroii kpuTepHii BOIHHKHOBEHHS KABHTAUWH MOXKHO CBAIBIBATE CO CPABHEHHEM MO-

HHXKEHHA MIHOBEHHOTO alCONOTHOrO JABNEHHA B MOTOKE p C IaRiEHHEM napoobpazoBaHuA
p:Pl_PBHK_kﬂGFEPK]:’ ()
roe pa = a'l'MDCdJBpHDB HaBlieHHe, KOTOPOE 3aBHCHT OT OTMETKH COOpYIKEHHA Hall YPOBHEM MODA, p“x = Ocpen-

HEHHLIH BaKyyM; O, — Cpe[HEKBaJPATHYECKOE OTKIIOHEHHE My LCAIHH LaBNeHuS; k,— kosdduumenT nepexoma oT

CPeHEKBAIPATHYECKOr0 OTKIIOHEHHS K ro aMMIHTY e, KOTopbli MoxKeT ObITE onpeneneH nmo aaHuem 4,12,

4.15 Tlpu mpoeKTHPOBaHHK BOIIOCOPOCHEIX COOPYXEHHH HEOOXOIMMO YYHTBHIBATE, UTO
Haubomee ysA3BHMBIMA NPH KABMTALMOHHBIX BOZACHCTBHAX SBJIIOTCS HX KOHCTPYKTHBHBIE 37Ie-
MEHTEI, & TAKXKEe TEXHOJIOIHYECKHE Ne(eKTEl 00TeKaeMbIX MOBEPXHOCTEH:

3aTBOPHBIE KaMepE! (Maskl M MPOEMEI 3aTBOPOB, YYaCTKH Claboro pasBHTHA MOTrpaHHYHO-
IO CJIOs1, IEPENOMBI TPAKTA B IJIAHE) H HENMOCPEACTBEHHO 3aTBOPEI, 0COOEHHO 30HH! YIUIOTHEHMIT
MpPH HATHYHH TPOTEYEK;

racuTeu H3OBITOYHON KMHETHIECKOH SHEPrUH MIOTOKA H ET0 PacCIIeNHTENH;

BXOIHEIE OTOJIOBKH, pabOTAIOIIME B YCIOBHAX BAKyyMa, OCOGEHHO IMPH YaCTHYHBIX OTKPBITHSX
3aTBOPOB Ha rpeOHE BOAOCIHBOB H MPH MOJHBIX OTKPEITHSIX 38TBOPOR [IyOHHHEIX BOIOCGPOCOR;

BEIITYKIIBIE Y9aCTKH MOBOPOTOB TPAKTa;

medekTsl o0TekaeMOH MOBEPXHOCTH, BO3HHKAIOUIME TPH BHIIONHEHHH CTPOUTEIBHBIX

paboT H B IpOlECCe IKCIUTYaTAITHH COOPYKEeHHs (BBICTYIIB H YCTYIIbI, & TAKXKE TIEPESIOME B Me-
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CTax CTHIKOB IIMTOB ONanyOKH, BOJTHHCTOCTE IIOBEPXHOCTH IIPH BBIOPE ONnanyOKH, HecpelaHHad
apMaTypa, PaKOBHHBI, KAMHH H T.I1.)

4.16 YcTpaHeHHe HITH CHHXKEHHE BO3/IEHCTBHA KaBHTALHH H KABHTAI[HOHHOH 3PO3HH CO-
OpYy’KeHHH BO3MOIKHO IIPH NPOREAEHHH CNEIYIOLIHX MEPONPHATHH:

33/]aHWH TakuxX (OpPM M pa3MepoB 3IEMEHTAM KOHCTDYKLIHH, 4 TAK)Ke THIPABIHYECKHX
PeXUMOB, IIPH KOTOPEIX HCKIIIOYAETCH BOSHHKHOBEHHE KABHTALIHH;

TIPHIAHHH 5/IEMEHTaM KOHCTPYKIHH Takoi HOpMEL 4T00k! KaBHTAITHOHHEIA (aKes1 3aMbIKaiCs He
Ha €€ [MOBEPXHOCTH, a B TOJILIE ITOTOKA (CynepkaBHTHpYIomas (hopMa KOHCTPYKIIHH);

npu GETOHHPOBAHHH COOPYKEHHS H MOHTAXKE METAIHYECKHX OOIHIOBOK 0DeCneyHBaTh
TpebyeMoe kadecTBO 00TeKaeMoH NOBEPXHOCTH. [IpH BOZHHKHOBEHHH HEIOIMYCTHMEIX HEPOBHO-
CTeH MO/UKHEI OBITE MpOBeeHR! paboTHl M0 yCTpaHeHHIO Ae(EKTOB: CrIaKHBAHHE BEICTYIIOB C
noBeeHHEM HX (HOPMBI H Pa3MEpOR JI0 TaKHX, NPH KOTOPLIX KaBHTalHs OyJeT OTCYTCTBOBATE,
3a7ielIKa paKOBHH, PEMOHT IIOBPEXKIEHHOT0 MOBEPXHOCTHOTO CIOA H T.IL.;

MOJBOJ BO3AyXa K 00TeKaeMBIM NOBEPXHOCTSM COOPYIKEHHSA H B 30HY HEIOIYCTHMBIX
BaKyyMOB;

OTPEIB II0TOKA OT TBEPABLIX TPAHHI] IIOTOKA C MOMOIIBIO YCTYNOB H Ae(IEKTOPOB ¢ MO/~
BOJIOM BO3TyXa B 30HY OTPBIBA;

npuMeHeHHe GETOHOB C TIOBHILEHHONH KaBHTAIIHOHHOH CTOHKOCTBIO HITH CHEIHATBHBIX
KaBUTAlHOHHO-CTORKHX MOKPRITHH-OOIHIIOBOK (CTAIBHBIX, MOJIMMEPHEIX, IATEKCHBIX H MP.);

4.17 [Ina 31eMEHTOB COOPYKEHHH, Ha KOTOPBIX JONYyCKaeTca OrpaHHYCHHBIH 00BeM Ka-
BUTALHOHHEIX ITOBPEXAEHHH, TODKHBI OBITh BBINOJIHEHE PacyeThl HapabOTKH KaBHTALHOHHOIO
pecypca Ha 3alaHHbIH 00heM KaBHTALMOHHON 3PO3MH (CyMMa OTHOIICHHH BpeMeHH paboThl BO-
mocOpoca mpH KaxaoM pexkaMe paboTel BosocOpoca, XapakTepH3YIOIIEMCS YPOBHAMH BOJEI B
Gpedax W 3HAYEHHAMH OTKDEITHH 3aTBOPOB, K KABHTALMOHHOMY pecypcy B (HKCHPOBaHHOH
To4ke o0TekaeMoli MOBEPXHOCTH 34 HEPOBHOCTSMH OINPE/IENIEHHEIX PasMEPOB  TIPH TEX XKE pe-
JKHMax IpoImycKa pacxonoB). B 3Tux pacuerax Heo6X0/IHMO YUHTEIBATE:

BpeMs paboTel BomocOpoca MpH KaX oM peXxuMe IPOMycKa pacXOIOB Ha OCHOBE Ipo-
HO3HPYEMEIX rHAporpagos pacxo/J0B BOJL! H MPHHATOH CXEMBI MAHEBPHPOBAHHA 3aTBOPAMH;

MHTEHCHBHOCTE KABMTALMOHHOH 5PO3HH, KOTOPAS 3aBMCHT OT CBOMHCTB MaTepHana obTe-
KaeMOii IOBEPXHOCTH; /i OETOHHOH MOBEPXHOCTH OHA 3aBHCHT OT Kiacca OETOHA H €ro Xapak-
TEPUCTHK: OCAJIKH cTaHzapTHoro konyca (OK), Bojonementroro otromenns (B/II), Buaa xpymn-
HOTO 3aNOJHUTENA H T.1.;

pasMepsl H (OPMEI HEpOBHOCTEH Ha MOBEPXHOCTH COOPYKEHH;

CTAJIMY KABUTAIHH,
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XapakTepHEIE CKOPOCTH 00TEKaHHA HEPOBHOCTH C YYETOM Pa3BHTHA MMOTPAHHYHOTO CIIO;

coJiepKaHHe B PHCTEHHOM CJIOE MOTOKA BO3AyXa (a’spais 3TOro CJos).

B crmygae HapaGoTku, cocrapisroneit MeHbiie 1, KABHTALUMOHHBIH pecype MOBEPXHOCTH
obTexaeMOH ITOTOKOM NONHOCTEIO He yTpayeH. IIpu 3HaveHuu HapaboTku GoJjbiue 1, kaBHTAIH-
OHHBIH pecypc yTpadeH M JOJDKHBEI OBITH pa3paboTaHEl MEpPONpPHATHS [0 YMEHBIIEHHIO IIPO-
THO3HOH HapaOOTKH KaBHTALIMOHHOTO pecyped.

OneHKM KaBHTAIMOHHOIO pecypca HeoBXOMMMEI IS ONpeeIeH s MEXPEMOHTHOIO Ie-
pHOMA IKCILTYATALHH COOPYKEHHSI.

4.18 Ilpn paccMOTpeHHH THAPARIHYECKUX YCIOBHH paboTEl BOOCOPOCHEIX COOPYIKEHHH
HE0OX0IMMO YUMTHIBATE, YTO A9PAIIHS IOTOKA (3aXBAT BO3AYyX4d B IIOTOK) MOXKET MPOMCXOINTh:

CaMONPOH3BOJIEHO Yepes cBODOHYIO MOBEPXHOCTE (CaMOoa3pals);

Ha y4YacTKax JIOKaJBHOTO 3allleMJIEHHs BO3/yXa MOTOKOM BOJEI (BalmkIOM THOpaBIHYE-
CKOTO INPEDAKKA, TIPH 3aCaCHIBAHHH BOPOHKAMHM, IIPH KOHTAKTE pacIIMpSAIOMMXCH CTPYH C TBEp-
JIBIMM I'PaHHYHBIMH [TOBEPXHOCTAMH);

IIpHU pacraje cTpyd BoOEL OTOpacHIBAEMEIX HOCKAMH-TPAMITIMHAMM, WM MPH NEPENHBE
u cB0DOIHOM NafieHHH B HIKHHI Obed) ¢ BOTOCIHBHEIX OTOJIOBKOB Ha rpebHe TUIOTHH;

npH pa3OpeI3rHBaHMM MOTOKA B CIIy¥ae MCTEYEHHMs H3-TIOJ 3aTBOPOB, €CIH HX OTHOCH-
TeNbHEle OTKpEITHSA He Gonee 0,1-0,15, a ckopocTH Tedenns 6onsme 20-25 m/c,

Ha Tpaxre 6e3HanmopHEIX BoAocOpPOCOB, MPOMyCKAOMMX PACXO/bl IIPH BEICOKHX CKOpO-
CTSAX TEYEHHs, HEOOXOIMMO MpEAyCMaTPHBATE MOABO BO3YXa B IPHCTEHHEBIE CIIOH MOTOKA JIIA
NpeOTBPAIEHHS HIH CHHYKEeHHS BO3AeHCTBHA KaBHTallHOHHOM 3po3uH. [loaya Bo3iyxa B 30HEI
BaKyyMOB CIT0COBCTBYET YCTOHYHBOCTH peskuMoB TeueHus. [loxBox BO3jyXa Ha TpakThl Oes-
HAIOPHBIX 3aKpPBITEIX BOAOCOGPOCOR cieAyeT obecrnednBaTh A TOTro, 4TOOB! KOMIEHCHPOBATE
pacxo BO3/yXa, KOTOPEIH IepeMellaeTcs B HIDKHUH Obed 3a cyeT TpeHHA Ha NMOBEPXHOCTH BOJI-
HOT'O TOTOKA U [PH BOBJIEYEHHH €r0 B TONIIY BOIEL Te€M CaMbIM MPENOTRPALIAETCS BO3IMONKHAS
CMEHA PeXHMOB TEUCHHS.

4.19 Camoaspaiuio noToka Heo6X0JUMO YUHTEIBATE NIPEXKIE BCETO B CBA3HM C TEM, 4YTO €e
BO3HHKHOBEHHE BLI3LIBAET yBENMYEHHE IITyOHHBI MOTOKA. MOXHO NPHOIHIKEHHO CHHTATh, YTO
BOBJIEYEHHE BO3JlyXa HayHHAaeTcd MO AMHHE BomocOpoca B CEYEHHM, Tl 3HAYCHHE KOMILIEKCa
Fr,=V?/gR > (40 + 45). B 3ToM COOTHOLIEHHH I K R — cpelHss CKOPOCTE H [HApABIMYecKuit
paguyc BOAHOro rnotoka. IIpH cylecTReHHOH CTENEHH HACBHIEHHS BO3/YXOM BEICOKOCKOPOCT-
HOH [OTOK YCJIOBHO pasle/isiioT Ha JBa CIIOA: BOJOBO3AYIIHEIH (CJIOH BOJEI € MY3BIPEKaMH BO3-

Iyxd) H HaJ HHM BO3/YyLIHO-KaneJsHEIH (CIoH BO3[oyxa ¢ KallIAMH BOJIBI) — C TpaHHIEeH MexIy

HA KD
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HHMH IpH BO3IyxocofepiaHuu okono 0.6 (oTHomeHHe oOkeMa BO3TyXa K 00bEMY CMECH BOIa-
BO3IYX).

4.20 O6pazoBaHHe BO3IYNIHO-KANENLHOTO CIOS A’pPHPOBAHHOIO MOTOKA HEOOXOAHMO
YYHTBIBATH, TaK KaK MOSBICHAE KAllE/lb BOABI HA 3HAYMTE/IBHOMH BBICOTE Hall IHOM GE3HANIOpPHOTO
BoJlocHpoca MOMKET HMPHBECTH K 3aTPYIHEHHMAM €ro 3KCIUIyaTallHd M SKCIUIyaTallHH IIpHIEraro-
UMX K HeMy coopyxeHui. Bona, comepixaiuasics B 3T0M cloe cOpoCHOrO MOTOKa, MOMKET I0-
nacThk 3a npejiesil DOPTOR COOPYKEHHUH 110J] Bo3elicTereM 60KOROTO BeTpa H Ha IJIAHOBEIX I10-
BOpoTax TpakTa. Karim Bojsl MOrYT NOAHHMATECH Ha 3HAYMTENLHYIO BHICOTY 3a MOBOPOTAMH B
BEPTHKAIBHOH IIOCKOCTH, TIPH COMPSDKEHHH a3PHPOBAHHBIX MOTOKOB ¢ HHKHUM Obedom. Ecnu
cbpoc pacxo[oB NPOM3BOAUTCS NIPH OTPHLATENBHEIX TEMIEPATYpax, 00pa3oBaHHe TaKHX Kamelk
MOJKET MPHBECTH K 00JIEIEHEHHIO JIEMEHTOB COOPYKEHHS.

B psane cnyyaeB HeoOXOIMMO NPEAyCMATPHBATE ClIellHANEHEIE MEPOIIPHATHS IS 0TBOA
BOJIBI, OKa3aBlueifcs 3a npeaenamMu TpakTa BogocOpoca.

4.21 IlpenoTepammenie KaBHTAIMOHHOH 3pO3HH Ha Oe3HANMOPHEIX y4acTKax BOJ0COpOCOR
C MOMOIIBIO a’pally 00TEKAEMbIX MOTOKOM TBEP/ABIX MPaHWYHBEIX MOBEpXHOCTEH HeoOXomHMO
NpenyCMaTpHBaTh MPH CKOPOCTX TeveHus Oonee 25+30 M/e.

JLiist 3TOro ClieAyeT NPHMEHSTE a3paTopkl Ha 0OTekaeMoli TpaHUIE MOTOKA B BHJIE 1308,
BEICTYIIOB, YCTYIIOB H TPaMIUIMHOB, KOTOpEIE CO3JAI0T JIOKAIBHBIE 30HBI BAKYYMOB. B 3TH 30HEI
BOJIHOTO ITOTOKA BO3/yX JOJBKEH MOJBOIMTECS 110 CIIEHANBHEIM TPYOONpOBOJIaM, a B pale cIry-
4aeB — MPOCTO MO 3a30paM Mexay o6TexaeMoi MOBEPXHOCTBIO H MOTOKOM BOJEI H3 aTMOc(epE
WITH B3 IIPOCTPAHCTBA HAJ| IOTOKOM.

4.22 Cnenyer y4HTHIBATE, 4TO IIPH YMEPEHHEIX YIENBHEIX pacxo[ax B OCHOBHOM pac-
YeTHOM cliydae (opueHTHpoROYHO He Gonee 20+30 M°/c) HEOBXOOHMOCTE B YCTpOHCTRE aspaTo-
POB HA CITUBHO# rpaHu Oe3HANOPHEIX BOZOCOPOCOB OTCYTCTBYET. B TakMX YCIIOBHSX, HA OCHOBE
TUIPABITHYECKHX PACUYETOB, JOIDKHO OBITE YCTAHOR/IEGHO HATHYHE BO3OyXa 3a CUET CAMOA3DallMK
noToKa Bos! BOIH3H 06TeKaeMBIX MOBEpXHOCTEH BIIOTE A0 IHA BojocOpoca.

4.23 Heo6xonuMo MPHHUMAaTE BO BHUMAaHHE, UTO BO3IYX, 3aXBaThIBAEMEIH I'HJIpaBIHye-
CKHM IIPBDKKOM, ITPH KOHTaKTe CTpyif ¢ TBEpALIMH rpaHUIAMH H pa3OpEI3rHBaHHH BOJEL BEITE-
Karolel M3-10J1 3aTBOPa, BO MHOTHX CIIy4asX CYLIECTBEHHO YBEIHYMBAaeT IIyOHHY IOTOKA M
BEI3EIBAET HEOOXOMMMOCTE IOBBILIEHHA BBICOTHI GopToB BoJocOpocoB. B 3akpeiTeix Bog0COpO-
cax 3axBaT BO3Ayxa GE3HANOPHEIM MOTOKOM IPH KOHTaKTe PacHIHPSIOMIMXCA CTPY# ¢ TBEP/IbIMH
TPaHHLIAMH B Cliydae pa3OpEI3rHBaHMsA MPHBOJMT K ONMACHOCTH TOTo, YTO OyHET NepeKkpEITo Bee
MONEPEYHOE CEYEHHE HAl [TOTOKOM BOJEI. Takoe SBIeHHEe MOXET ObITH IPHYHHOH HEyCTOHYH-

BOH CMeHRI PEXKHMOR TEYEHHA H BOSHHKHOBEHH CYIHEGTBEHHOﬁ MMynbCalHH TaBIICHHA. HO,[[DG"
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HOTO poZia peiHMBI B 3aKPEITBIX BOJOCOpOCAX CIE/lyeT YCTPaHSTE ¢ MOMOMIBIO PEXHMHEIX HITH
KOHCTPYKTHBHEIX MEDONIPUSATHH.

4.24 AGpazmBHOe Bo3jelicTRHE Ha 06TeKaeMble MIOBEPXHOCTH BOJONPOIYCKHLIX COOpY-
KEHHH [NOJDKHO yUMTHIBATECS IIPH IIPOEKTHPOBAHUH THIIPOY3JIOB Ha peKax ¢ OOHIBEHEIM CTOKOM
BIIEKOMBIX (JOHHBIX) HaHocoB. Ha ocHoBanuM aHanu3a 3a/IEPXKKH M OCAXK/IEHHsS] HAHOCORB B RO-
AOXPaHHITHINE CICAyeT OLEHHBATE BO3MOMKHOCTE MPOMYCKA HAHOCOB Yepes coopyskeHHs. Kak
TIPABHIIO, MPOMYCK HAHOCOB HEPE3 COOPY)KEHHs MPOH3BOIMTCA TPH Manblx 06BEMax BOXOXpa-
HUITHII HASKO- H CPEJHCHAIIOPHBIX THAPOY3/10B. Ha BLICOKOHANOPHEIX rHApOy3nax ¢ BOAOXpa-
HHJTHINAMH OONBIION €MKOCTH IPOMYyCK BIEKOMBIX HAHOCORB 4epe3 BOJI0COpOCHEIE COOPYIKEHHS
B IIEPHOJ SKCITyaTallik MAllOBEPOATEH, HO NO/DKEH YYHTHIBATECA NPH MPOEKTHPOBAHMM TITy-
OHHHBIX BOJOCITYCKOB M BOJOBBIIYCKOB, a TakKe NpH paboTe CTPOHTENEHEIX BOAOMPOIYCKHEIX
COOPYIKEHHH.

HMcTupaeMocTs MOBEPXHOCTH BONONPONYCKHEIX COODYKCHHH BIIEKOMBEIMH HaHOCAMH,
TPAHCIIOPTHPYEMEIMH [I0TOKOM, 3ABHCHUT OT:

CKOPOCTH IIOTOKA;

BPEMEHH NPOMYCKa [I0TOKA C HAHOCAMH Yepe3 COOpYKEHHE;

TUIOTHOCTH M IPOYHOCTH MaTepHaa 061e10K i 06THIIOBKH BOONPOIYCKHOIO TPAKTa;

LIEPOXOBATOCTH HCTHPAEMOH MOBEPXHOCTH COOPYIKEHHS;

KPYIIHOCTH M TBEPIOCTH MaTepHalia HAaHOCOB.

Tpeboanus K NPOEKTHPOBAHHIO COCTAROB H3HOCOCTOHKHX GETOHOR M MIPOH3BOJICTRY De-
TOHHBIX paGoT mpuBesieHs B [2]. XapakTepHCTHKY M COCTAB H3HOCOCTOMKHX GETOHOR pexoMeH-
AYETCH KOHTPOMHPOBATE IKCIIEPUMEHTAIIBHO, ITTEM HCIILITAHHA Ha HeTHpaHHe 1o TOCT 13087.

IIpu ckopoctax notoka, Hecymero HaHocs, Gomee 15 M/c w/amg NPH YIENLHOM CpenHe-
rooBoM 06seMe TBEP/IOro CTOKa Yepe3 coopyskeHHe Gomee 20000 M2/rom TOmKHLL NPHMEHATHCH
OOJIMLIOBKH H3 METANA WM TPAHATHEIX IWIHT (6I0KOB). B oTaensHax cIy4asx npu HeOOMbILIMX
obbeMax M HaJIeXKameM TeXHHKO-DKOHOMHYECKOM OGOCHOBAHHH OG/IHIIOBKH MOTYT BRINOJ-
HATECH U3 GUOPOGETOHOR HITH MOMHMEPGETOHOB.

Yxnanka H3HOCOCTOMKHX GETOHOR B 0DJIMIIOBKY BOJIONPOMYCKHEIX COOPYXEHHH IO/IKHA
BECTHCE, KaK MpaBHJIO, ONHOBPEMEHHO C YKI4JKOH OCHOBHOrO GETOHA, NMPH 3TOM JIOCTHIaeTcs
MX HaJe)Has CBA3b APYT C JIPYTOM.

4.25 JInst npefoTRpaiien s abpasMBHOrO PaspylIEHHs TOBEPXHOCTH KpEINJIeHHA W TacH-
TeneH SHEepruH B HHxHEM Obede HeobxomuMo YCTPaHHTE BO3MOXKHOCTE MOCTYILIEHHS Ha KpEIl-
JICHHE KaMHEH, 00110MKOB GeToHa, MeTanmonoma u T.1. B nepuop CTPOMTENBCTBA JOKHBI OBITE

penyCMOTPEHE! MEPONPHATHS, KOTOPBIC HCKIIOYAIOT NMalleHHe Ha INMHTHl KPETIeHHs CTPOH-
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TELHOTO MYCOpa C IUNIOTHHEI H KAMEHHEIX IJibl0 ¢ GeperoBeix ckioHOB. B kavectie s(dexTHB-
HOH MepEI 3alHTHI CIIEAYET UCIIONE30BaTh NPENOXPaHUTEILHEIE CETKH.

IIpu sKcrulyaTanny BOZOIPOIYCKHEIX COOPYIKEHHMH THAPOY3Na CIeayeT NpejoTRpallaTh
BO3MOKHOCTE IOCTYILUICHHS HA IUTHTEI KPEIUIEHHA CKATBHBIX OTAENLHOCTEMH, a TaKkKe JIEMEHTOB
KaMeHHOH HIIH OETOHHOH OTCHINKH NMEPEXOHOI0 KPEIUIEHH s, HECOMBIX 0OPATHEIMH TOKAMH BO-
IDOBOPOTHEIX 30H, BO3HHKAIOIIHMX B HH:KHEM Obe(e NpH HEepaBHOMEDHOM pacrpeaeneHuH copoc-
HEIX DACcXOOB MO IIHpHHE pycna. Jlns ocrnabneHus TedeHHs B BOJOBOPOTHBIX 30HAX CIENYET
yCTaHABIIMBATE pa3leNbHEIE CTEHEl, ocllalbidioNnHe BIHAHNE TTOTOKA, MOCTYIIAOMIErO YEpes pa-
BoTaromue npoJieTsl COOPY:KEHHS, Ha BOJHYIO Maccy B HibkHeM Ohede Hepaboralomero Boso-
MPOMYCKHOTO COOPY)X€HHA. TakHe paslentHEIE CTEHEB! JOJDKHBI YCTAHABIHBATHECS MEXIY MpH-
MBIKQIOIMUMHE APYT K Apyry 3nanuem ['2C u BomocOpocHOH NMIOTHHOH H/MIH MEXKIY CEKIHAMHE
BOJ0COPOCHOH MIOTHHEL MeponpusaTie, ocnabisiomee Wik MOJHOCTEIO HCKITIOYArOIIee BOIO-
BOPOTHEIE 30HEI 38 BOJIOTIPOITYCKHBIMH COODPYXEHHAMH, — CTpOroe cobMONeHHe perjiaMeHTa Ma-
HEBPHPOBAHHS 3aTBOPaMH IIPH IIPOIYCKe IaBO/IKOB.

B kauectBe 3Q)beKTHBHOrO KOHCTPYKTHBHOTO PELIEHHs, NPEIOXPaHAIOMIEro Bonoboii-
HBEIH KONMOMEI OT MMOCTYIIJIEHHA B HErO CKaNBHBIX OTAENEHOCTEH H Apyriux abpasHBHEIX MaTepHa-
TIOB CO CTOPOHEI HHXKHero 6beda, cnenyeT HCMoNkL30BaTE YCTAHOBKY B KOHLE KOJIo/ua Boj1060#H-
HOH CTeHKH. [ KOHTpONA COCTOSHMA KOJOALA H B CiIydae HEOOXOOUMOCTH MPOBEAEHHS €ro
PEMOHTA OTMETKa rpebHs BOJOOOHHOH CTEHKM MO/KHA HA3HAYATHCHA BEHILIE YPOBHA BOAEI B
HHKHeM Obede B MEXKECHHBIH TIEPHOL.

4.26 KoncTpykiuuu Boa0cOPOCHBIX COOPYIKEHHIH H HX COMPSIKEHHH C BEPXHHM H HHKHHM
ObedaMu, NPHHATEIE IUIA NPONYCKAa MaKCHMAJBHBIX PACXOJOB OCHOBHOTO PACYETHOTO Clydad,
MoJIIeXaT NPOBEPKE:!

Ha IIOBEPOYHEIH Cllydaii;

Ha cliy4ail MOIHOTO OTKPBITHS OJHOTO MpoJyieTa BojocOpoca, BOJAOCIYCKA, BOJIOBRINTYCKE
(ecnH He TIpelyCMOTpeHa HX paboTa IpH YaCTHYHBIX OTKPEITHAX) IPH 3aKPEITEIX OCTAIEHEIX,

[Tpu 3TOM pacyeTHBIH YPOBEHB BOJIBI B HIDKHEM Obede cliefyeT MPHHUMATE:

npy HamH4eH ['2C B cocrase ruapoysna — COOTBETCTBYIOUIHM e€ paboTe ¢ Harpyskoi,
papHo# 80% ycTaHOBIEHHON MOIIHOCTH;

npd orcyteTBuu [ DC — MHHHMankHO JONYCTHMEIM II0 CAHHUTADHEIM H TEXHHYECKHM
TpeGoBaHHAM.

YuuThIBas KpaTKOBPEMEHHOCTh MPOXOMIEHHA [HKA ITABOJAKA, MpPH IPONYCKE MAKCH-
MaJIBHOTO pacxoja noeepoyHoro ciy4as cornacio CIT 58.13330.2012 (8.27) monmyckaroTted mo-

BPEXIEHHS 2IEMEHTOB KOHCTPYKIMH BOJOCOPOCHEIX COOpYKeHHH M HIKHHX ObedoB, KOTOpEIE
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HE CHHXKAIOT HANEKHOCTH OCHOBHBIX COOPYIKEHMH M MOTYT OBITE YCTPAaHEHE! B MEXTIAROAKOBEII
IEpHOJ.

4.27 IlpH NMPOEKTHPOBAHHH BOLXOCOPOCHEIX COOPYKEHHE JOMKHEI pa3pabaThIBaThCH Ta-
KHE TpaBH/Ia MaHEBPHPOBAHHs 3aTBOpPAMHM, NPH KOTODPBIX CBOTHTCS K MHHHMYMY HeoOXoIH-
MOCTE OCYIIECTBJICHHSA B HHXKHEM Obe(e NOMONHUTENBHBIX MEPOIIPHITHHA 110 3alIMTE COOpYke-
HUH U IIPHICTAIONHX K HUM Y4aCTKORB PyClia OT pa3MblBa 110 CPABHEHHIO C PACUETHBIMH CITydasi-
MH.

4.28 OcHOBHEIE BOJIONPONYCKHEIE COOpYKeHus 1-II knaccor JomKHEEI GEITE 060pYIOBa-
HBI KOHTPOJILHO-H3MEpUTeNLHOH anmaparypoli (KMA) mns nabmoneHus 3a paGotoit coopyxke-
HHA Ha MPOTHXEHHH BCETO BPEMEHM €ro CyINECTBOBAHHS, OIIEHKH €ro Haje)KHOCTH, CBOEBpe-
MEHHOI0 BBISBNICHHs N€(EKTOB, Ha3HAYEHHS PEMOHTHEBIX MEDOIPUATHIL YAY4IIeHHs YCIIOBHE
akcrnyaranuu. Ilpu nagnexamem obocHoBaHHH nomyckaercsa ycranoska KMA na ropocGpoc-
HEBIE coopy eHus [V xnacca.

4.29 TIpu MPOEKTHPOBAHHH, CTPOHTENLCTBE M 3KCILTYATAIIHM BOJIONIPOIYCKHBIX THIpO-
TEXHHYECKHX COOpYXKEHHH HeoOxomumo obecmeuuts cobmomenme TpeGoBaHuii M0 oxpane
OKpy>Kalolled CPEIBL, B TOM YHCJE MO COXPaHEHHIO JiaHmmadTa, YACTOTe PEYHBIX BOJ. aTMO-

cepBI H T. 1.

S Knaccudukanns BogocGpocHbIX rHIPOTEXHHYECKHX COOPY:KeHHH H HX

KOHCTPYKTHBHBIE 3JIEMEHTHI

5.1 B 3aBHCHMOCTH OT Ha3Ha4YEHM: BOJOINPONYCKHBIE THAPOTEXHHYECKHE COOpYIKEHHS
THIPOY3IIOB MOAPA3IEAIOTCA Ha: BOJ0CGPOCHL, BOJOBEITYCKH H BOJOCIIYCKH.

Bce aTH COOpYXEHHS MOTYT NpPHMEHSTBCS VA IPOIYCKA PACXONOB BOAEI B IEpHOL
CTPOHTENIECTBA THPOY3/ia, 1A IIPOMEIBKH BepXHero Obeda 0T HaHOCORB, NMPOIYCKA JIBJa, IIYTH,
MyCOpa M IpYTHX IUIaBAIOIIKX TEI, ECIH TakHe TpeOOoBaHUS MPENBABIAIOTCS [0 YCIOBHAM JKC-
TUTyaTaliy ruapoysna. BoJOBBITYCKH H BOJOCIYCKH MOIYT YYaCTBOBATE B MPOIYCKE MABOIKO-
BBIX PacX0/i0B. BOMOBEIYCKH MOTYT BEITONHATE (DYHKI[HH BOJOCIYCKOB H, Ha06OPOT.

I'mppasnuyeckue ycnosus paGoTel BoDocGpPOCOB, BOAOCIYCKOB H BOZOBEIIYCKOB, 4 TAK-
K€ HX KOHCTPYKIMH HACHTHYHBL. OHH OTJIHYaIOTCA OCHOBHEIMH BEIIONHAEMBIME QyHKIHIMH. B
COCTABE I'M/[POY371a BOJOCIYCKH H BOJOBBINYCKH HMEIOT MEHBIIHE Pa3sMEpE! NIONEPEUHOro cede-
HHS H NIpeiHa3HaYaloTCs IS [POITYCKa MEHBIIHX PACXO/I0B.

5.2 Botoc6pock! B 3aBHCHMOCTH OT IOBTOPAEMOCTH PONYCKAEMBIX MABOIKOB I10pa3-

JEJIATCA HA:

i"‘; l',l l“”' ‘r~— I‘“...-al‘ Ii-= 17
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OCHOGHble —BOJIOCOPOCE], NpefiHazHaYeHHEIe /IS MPOIYCcKa OTHOCHTENEHO HacTO MOBTO-
pSTIOIIUXCs COPOCHEIX PacXoI0B BILUIOTE JI0 pacdeTHOIo pacxojia NOBepoYHOro claydast;

pesepenbie (6cnomozamenshbie)—BOXOCOPOCE!, IpeaycMaTpHBaeMEIe I YU4acTHS B IIPO-
Iycke peaKo NOBTOpAIONMXCA cOpoCcHEIX pacxooB. Ha TpakTe pe3epBHEIX BoJgocOpocoB Jomyc-
KaIOTCA HEOIACHBIE /I OCHOBHBIX COOPYIKEHHH IHIPOY3/a MOBPEXKICHHA.

5.3 Tlo MpUMEHEHHIO B MPOLECCe CTPOMTENLCTRBA M SKCIUTYaTAllHH THpoy3la pasinda-
10Tcq BOJOcOpOCHL:

KCHAYamayuoHnste (ROCMOSHHbIE);

cmpoumenvHble (6pemenHsle), TPUMEHSEMEIE TONBEKO B NEPHOM CTPOHTENBCTBA HIH Pe-
MOHTA IIOCTOSHHBIX COOPYKEHHH THIPOY3IIOB;

CIMPOUMENbHO-3KCHAYAMAYUOHHbIE, B KOTOPBIX COBMeIaloTcs (PyHKIHH BPEMEHHBIX H
MOCTOAHHBIX BOAOCODPOCOB.

5.4 TTo pacnoioKeHHIO OTHOCHTENEHO pycna pek BoJocOpOCHEIE COOPYKEHHA Mopas/ie-
JISAIOTCS Ha:

pycrogete, pasMelaloliecs B pejenax HalopHoro GpoHTa rHAPOYy3ia B PYCIOBOH HITH
MpHMEIKalomMed Kk Hel moiiMeHHOH YacTH peYHOH MONMHBL. JTH COOPYIKEHHs pasMeEINaloTcs
HETIOCPEICTBEHHO B TEJIE MJIOTHHEI, B €€ OCHOBAHHH WM B 3/IaHHH THAPO3IEKTPOCTAHLIME H BbI-
MOJIHAKOTCA B BUIE BOAOCIHBOB HIIH TPYO;

bepezogvie, pasMeIIAOIIHecs Ha KOPEHHEIX Opoax OeperoBsix CKIOHOB PEKH. JTH BO-
JocOpOCEH! BEITIONHAIOT OTKPEITEIMH B BHIE KaHANOB, OBICTPOTOKOB HIIH MEpenanoB H 3aKpHITH-
MH (TYHHENBHEIMH HJIH TPYOHATEIMH).

5.5 BopmocOpocHEIe COOpY:KEHHS B 3aBHCHMOCTH OT Hamnopa (repernajia ypoBHEH BOJEI
mexny Obedamu) Z clieqyeT OTHOCHTE K:

HuskonanopHem (Z< 12 M);

cpednenanopnvm (12 M< Z <60 M);

guicokonanopreim (Z=60 m).

5.6 I'lo ciocoQy ynpaenenus cOpackIBaEMEIMH pacxoJaMH BOIOCOPOCE! BEITIOTHAIOTCA:

pezynupyemsiMu — ¢ 3aTBODAMH;

nepezyrupyemuimu — 6€3 3aTBOPOB, B 3TOM cliydae HX rpebeHb (II0por) yeTpauBaroT Yame
BCEro Ha OTMETKE HOPMAaJIbHOTro noanoproro yporas (HITY).

5.7. Tlo 3arnybiIeHHIO BXOTHOTO CEYEHHS OTHOCHTEIBHO YPOBHS BepxHero Obeda Bomo-
cBpocHEIe COOpyKeHHS TIOIPa3IENAI0TCA Ha:

ROBEPXHOCHIHBLE EO()OCﬁpOCbl — C BOOOCIHBHEIM OI0OJIOBKOM Ha BXOTHOM YYaCTKE,
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2nybunHele 6000¢6pOCkl — C TIOMHOCTHIO 3ATOIUIEHHBIM BXOIHBEIM cedeHHeM. YacTHERIM
CITy4aeM 3THX COOpYXeHHH ABNAIOTCS JoHHble 6000COpOCh, PACIIONONKEHHEIE Y JIHA PEKH.

I'mybununbIe BomocOpOCEl MpH COOTBETCTBYIOIEM CHHIKEHHHM YpPOBHS BepxHero Obeda
MOryT (hYHKIIHMOHHPOBATE K4K MNOBEPXHOCTHEIE BOJI0COPOCEHL

5.8 Tlo KOHCTPYKTHBHEIM 0cOOEHHOCTSM TPaH2HTHOH 4acTH BOZOCOPOCHBIE COOPYKEHHS
MOTYT BEIIOMHATECS:

OMKPLIMbIMY C HE3AMKHYTBIMH TOMEPEYHBIMU CEYEHHUAMM, KOTOPLIE BO3BOIATCA B BHIE
BOJIOCTHBHEIX IUIOTHH, OBICTPOTOKOR H CTYNIEHYATHIX [EPela/ion;

3AKPBIMBIMY C 3aMKHYTEIM TIONIEpeYHEIM CeYeHHEM, KOTOpBIE MOApa3eNioTes M0 KOH-
CTPYKIHH BOJIOCOPOCHOTO TpakTa Ha:

myHHenbHble ¢ 001enkol uny Ge3 0baenKy BO BMELIAIOUIEM NOPOJHOM MACCHEE,

mpybuyameie, BLIIOJHEHHEIE B BUie TpyD B Tene GETOHHBIX H %eie300eTOHHBIX I1I0-
THH ¥ 3aauuii ['C UM B OCHOBaHMSAX IJIOTHH U3 TPYHTOBBIX MaT€PHAJIOR,

KOMOUNHUPOBANHElE, KOTODBIE COCTOAT M3 PACMOJIOKEHHBIX IOCIEN0BATE/BHO HIH B
HECKOJIBKO APYCOB Y4aCTKOB ¢ OTKPEITEIMH H 3aKPLITEIMH ITONIEPEYHBIMH CEYEHHAMH.

5.9 TTo KOHCTPYKTHBHOMY O(OPMIIEHHIO BXOAHOTO YYaCTKa PasjiMyaroTcs BogocOpocHEIe
COOPYKEHHS:

C MPAMONUHEUHBIM BXOOHBIM NOPO2OM, KOTOPEIE NIPHMEHSAIOTCA NpPH (POHTAIEHOM (JI0-
60BOM) IOIBOIE BOILI, ¢ OOKOBEIM ITOJIBOJIOM (TpaHINEHHEBIM), & TAKKE C NONUZOHANBHBIM BXOTI-
HBIM MMOporoM, obecrieynBaOIUM KOMOHHAIHIO 1060BOr0 H HOKOBOTO MOABONOB BOIEL,

¢ NaBUPUHMHbIM 6X0OHBIM NOPO20M, COCTOALIMM M3 DPANA CEKIHH MOIMTOHAIBHOIO
BXOJHOTO TIOpOTa;

¢ KpugonuHetinelM 8 niane (BEEPHBIM) BXOIHBIM MOPOTOM;

¢ 6X00HOU GOPOHKOU, KOTOpAas BBINOIHAETCH C MONHBEIM M HEMOJHBIM KOJBIEBEIM rpeb-
HEM, @ TAKXKE C pa3BHTHIM rpebHEM B BHJIe JIeNeCTKOB (THIIA «MaprapHTKa»):

co chupaibHOU Kamepoil (3aKpYIHBAIOIIHM YCTPOHCTBOM);

¢ cughorom.

Bribop KOHCTPYKTHBHOTO O0OpPMIIEHHS BXOIHOr0 Y4acTKa MPUHHMAETCH B 3aBHCHMOCTH
OT MECTOIOJIOKEHHS COOPYIKEHHA B COCTaBe THAPOY3/a H penbeda MECTHOCTH.

3akpeIThle BOJOCOPOCE! ¢ BXOJHOH BOPOHKOH M C BePTHKANBLHOH MM KPYyTO HAKIOHHOH
maxToil ¥ claboHaKIOHHEIM OTBOJAINHM TPAaKTOM HasBIBAIOT waxmubimu. ECiH K& Ha BXone
TaKHX BOJOCGPOCOB mpenycMoTpeHa GeroHHas GallHs, TO HX Ha3BIBAIOT OawenHeimu. bamen-

HEIE BOJIOGEPOGH MOTYT HMETE HECKOJIBEKO BXOIHBIX OTBBPCTHﬁ Ha pa3HbIX BBICOTAX.
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Bomoc6pock! co CIEpanbHOH KaMEpOH, CO3aioMIel Kpyroroe JRHKEHHE BOJEI (3aKPYTKY
NOTOKA) HA BXOMAE, — PA3HOBHIHOCTE IIAXTHRIX BojlocOpocor. Takue BO0COpOCE! HA3BIBAIOT
BEPMUKANLHBIMU 8UXPEEbIMU. 3aKpyUHBaIOIIMe YCTPOHCTBA 110 HX BBICOTE MOTYT pa3sMellaThCs B
HECKOJIBKO SIPYCOB. 3akpy4YHBalollde YCTpolicTBa mpedycMaTpHBAlOT H B Hayaje OTBOJALIETO
TpakTa BojocOpocos. [IpH 3TOM pacloNOKEHHH 3aKpY4HBAIOLIEr0 YCTpOHCTBa (3aBHXPHTEIA)
MOJBOIAMIME YYaCTOK BBIOJIHAIOT Kak ¢ IyOHHHEIME BOJI03a00paMH, TaK H B BHIE IIAXT C 110~
BEPXHOCTHEIMM BoJ103abopamu. BozocOpock! ¢ paclioloKEHHEM 3aBHXDHTENS B Ha4dajle 0TBO-
JAIIEr0 TPaKTa HA3BIBAIOT 20pPUIOHMANLHLIMU GUXpesbiMU. XapakTepHas 0COOEHHOCTE BOJIO-
cOPOCOB ¢ 3aKPYTKOM MIOTOKA COCTOMT B TOM, YTO IOTOK BOJIBI IPHXHMaeTcs k obTekaeMoi 1mo-
BEPXHOCTH, a BOJIH3H LIEHTpAa IONEPEYHOro cedeHus 0OpazyeTcs BO3AyNIHOE AAPO (HKIYT).

5.10 3akprrTeie BoJOCOpPOCH B 3aBHCHMOCTH OT TMIPABJIHYECKOr0 pelXHMa TEYCHHA Ha
TpaKTe MOTYT paboTaTh Kak:

besnanopnuie,

HANOPHYIE,

YACMUYHO HANOPHBIE.

IIpu cMeHe GE3HANOPHOrO M HAMOPHOTO PEXHMOB TEYEHMS B 3aKpHITEIX BogocOpocax
HeoOX0OHMO pa3NH4aTh OCHOBHEBIE DA3HOBHIHOCTH YACTHYHO HAMMOPHEIX PEXHMOB TEYEHHS:

YCTOHYHBLIH YACTHYHO HANOPHEIN PEXXMM TEYEHHS, XapaKTepHayloluiics oOpa3oBaHHeM
HE3aMKHYTOH BO3AYIIHOM MMONOCTH (pHCcyHOK1a);

YCTOHYHBLIH YaCTHYHO HAMOPHEIHA pexHM ¢ 00pa3oBaHHEeM 3aMKHYTOH BO3MYLIHOH IO-
noctH (pHcyHOK16);

HEYCTOHUYHBEIH YaCTHYHO HAMOPHBIH (IIPOOGKOBKIH) PeXHM TEYEHHH, CONPOBOKIAIONIHA-
csl HEeNpepHIBHEIM 06pa3oBaHKHEM H NIEPEMENIEHHEM TI0 TPakTy BojochGpoca monocTel (nMpoGok)
BO3IyXa (pHCYHOK]IR);

SMYJIBCHOHHBIH PEIKHM TedYeHHUs, XapaKTepH3yIOLIHICA 3a0/IHEHHEM BCEro MONepeYHO-
ro ce4eHHs Bo,nocﬁp'oca BOJIOH, TPAHCIIOPTHPYIOIIEH MEJIKHE My3EIPEKH BO3yXa (PHCYHOKIT);

YACTHYHO HATOPHEIH PEXHM TEYEHMs C IMJIPaBIHYECKHM INPBDKKOM H C HANOPHEIM pe-
KHMOM Te4YeHHs HHKe MpEDKKa 0 Te4eHHIo (pucyHoK 1 ).

K 4acTHYHO HANMOPHEIM PEXHMAM TEYEHHs ClIeJlyeT OTHOCHTH NMOJYHANODHBIH DEKHM
NOTOKA B 3aKpEITEIX BojocOpocax, HabmonaromuHcs, KOrJla BXOAHBIE OrOJOBKH BEINOJHEHE!
mioxo00TekaeMeIMH. TakoH pexHM TeUeHHS XapakTepH3YeTCs MONHEIM 3aTOIUIEHHEM BXOIHOIO
ceveHus BojocHpoca mpy TpEeBINIEHHH YPOBHS BOJIE B BepxHeM Gredhe Gompie 1,1 — 1,25 ero

BEICOTEI M GE3HAMOPHEIM PEKHMOM TEYEHHs Ha Beell ocTanbHOH AmuHe Tpakta BoJgocbpoca. Ta-
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KOr0 poJa BXOJHEIC OTOJIOBKH He HAUUIM UIHPOKOI0 NPHMEHEHHs 1A 3aKPBITHIX BOgocOpocoB
I'HIPOY3IIOB.

K Bonoc6pocam ¢ 4acTHYHO HAOPHBEIMH PEKHMAMH TeYeHHs He ClleflyeT OTHOCHTE BO-
nocOpOCEL, Y KOTOPEIX Ha OJIHOH YacTH TPAKTA HMEETCS YYaCTOK C (PHKCHPOBAHHEIM HAOPHEIM
PEXUMOM, a Ha IpYrod — ¢ QUKCHPOBAHHEIM Ge3HATIOPHEIM PEXUMOM TedeHHus.

TeyeHnue BOIBI B 3aKPBITOM BogocOpoce ¢ OTPEIBOM MOTOKA OT BEIIYKJIOH MOBEPXHOCTH
[Ha [MOBOPOTA B BEPTHKATBHOH MJIOCKOCTH W TEYEHHEM II0 BOTHYTOH [TOBEPXHOCTH €r0 MOTONIKA
¢ obpa3jopaHHEM HHKE MOTOKA HA CYLISCTBEHHOM IPOTSKCHWH BO3IYIIHOM IONOCTH CIIEIyeT
KnacCH(HUHPOBaTh Kak ocoObli pexuM TeueHHs. HHKHAS MOBEPXHOCTH TAKOTO IOTOKA
CYLIECTBEHHO aspHpyeTcs. Takoi pexHM MOTOKA MPH 3HAMHTEIRHBIX CKOPOCTAX TeueHus obec-

TIEYHBAET B IpeieNiax IOBOPOTa 3allATY OT KABHTAIHOHHBIX BO3IEHCTBHH,
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@) — ycTOHYHBEIH 4aCTHYHO HATIOPHEIH ¢ He3aMKHYTOH BO3YITHOH MOJIOCTRIO;
6) — ycTOHYMBBIH YaCTHYHO HANIOPHEIA ¢ 3aMKHYTOH BO3IYIIHOH MONOCTRIO; §) — HE-
YCTOHYMBEIH YaCTHYHO HAMOPHEIH; &) — SMYJIBCHOHHEIH; 0) — YACTHYHO-HAMOPHEIH ¢ MHAPaBIH-
YECKHM IPEDKKOM, HHIKE KOTOPOT'O I10 TEYEHHIO BOIAOBO3/Iy1lIHAs CMECE 3alI0JIHAET BECEH YJaCTOK

BOJOBOIA

PucyHok | — CxeMel 4acTHYHO HallOPHEIX PEXKAMOB TeUeHHs B 3aKpLITOM BojiocOpoce,

OTJIHYAIONIHXCH 3alIOITHEHHEM [TOIIEPETHOI0 CEHCHHA

5.11 3a BeIXomoM BO10cGPOCOR B 3aBHCHMOCTH OT YPOBHS BOJIEI B HIKHeM Onede MoryT
YCTaHABIIHBATECA CNIEAYIOLIHE YCIOBHA HCTEYEHHA!

cBOGOIHOE;

HecBODOJ/IHOE HEMOJATOIIEHHOE;

IIOOTOILIIEHHOE,
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3aTOIJIEHHOE.,

5.12 Bopmoc6pocHsle COOpYXEHHS pa3THYaAIOTCS CIEAYIOIIHMH THIIAMH CONPSKEHHS
Obe(oB U rameHus H3OLITOYHON KHHETHYECKON SHEPIHH B HHKHEM Onede:

conpsxeHHe 6beoB H rauenue H3OLITOYHOH KHHETHYECKOH SHEPrHH B JIOHHOM THJpas-
JIHYECKOM MPBIKKE;

conpskeHne 6he)oB ¢ MOMOMBIO OHOH W3 GOPM MOBEPXHOCTHOTO HIM MOBEPXHOCTHO-
AOHHOI'O THAPaBIM4ECKOr0 NPELKKA C ralleHHEeM H30BITOYHOH KHHETHYECKOH SHEPTHM B MPBIK-
Ke H M0 J/THHE HHXHero 6reda;

conpsikeHre 6be)oB 0TOPOCOM CTPYil OT COOPYKEHUS C ralEHHEM 3HAYHTEIBHON Y4CTH
H3OBITOUHOM KHHETHYECKO# YHEPIHH B BODOHKE PasMbIBa H BOZMOXKHEIM obpazoBaHHeM MOATo-
pa Ha rpsaae OTJIOKEHHIH.

Bri6op Tuna conpsmkenus 6beor onpeensercs:

PacmoNioXeHHEM KOHUEBOro y4acTka BOZOCOpOCa OTHOCHTENEHO JPYIHX COOPYXKEHHMii
THAPOY3Ia;

BH/IOM OCHOBAHHS: CKAIIHOE HITH HECKANBLHOE;

CKOPOCTBIO CX0/1a CTPYH ¢ BO0cOpoca U y/IeNBHEIM PacX0JI0M BOZEL

5.13 BonocGpocHEIe COOpYIKEHHS COCTOAT H3 CIEAYIOMMX OCHOBHLIX KOHCTPYKTHBHBIX
y4acTkoB (pucyHok 2): 1 — nopsojsimuii (MoAX0HOH) y4acToK; 2 — Y4aCTOK BXOJia, 3 — TpaH-
3UTHas 4acTh (BOJOCOPOCHOM TPAKT), 4 — y4aCTOK CONpPSKEHMA ¢ HIKHUM GhedoM; 5 — oTBOaS-
mee pyciio, 6 — 3aTBOpHast kamepa. JacTs ydacTKa BXOJd, IPHMEIKAIONIYIO K BXOIHOMY ceue-
HHIO, T/I€ NPOMCXOMHT 3HaYNTENbHAS Je)OPMAlMs TIOTOKA, HA3BIBAIOT BXOJHAIM IIOPTAIIOM HIIH
OTOJIOBKOM. BBIXOIHOMH y4acTOK 3aKpEITEIX BO0CGPOCOB, 000pynOBaHHEIH, KaK NpaBHIlo, 3a-
TBOpAaMH, Ha3kIBAIOT HU30BBIM MOPTAIOM. B pszie cirydaeR HEKOTOpEIE H3 YYACTKOB B COCTaBe

BOJIOCOPOCHEIX COOPYKEHHH MOT'YT COBMEIUATECS MITH BOOBIIE OTCYTCTBOBATS.

] I A\
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@) — OTKpEITEIH Geperosoit Bonocbpoc; 6) — OTKPHITHIH pycloBO# BofocOpoc B BUAE

BOJOCIIHBHOH IUJIOTHHEI C BEICOKHM IIOPOTOM; 6) — 3aKpEITEIH TYHHeIRHEIH Bogocbpoc

Pucynok 2 — OcHOBHEIE y4acTKH BOZOCOpPOCHBIX COOPYKEHHH

5.14 IlogBonsmue yyacTkH BOZOCOpPOCOR MOTYT BEIONHATHECSA B BHIE KaHAIOB MJIH BBI-
eMok. Crexyer pasnuuare MOABOAAIIKME YYacTKH OEperoBelX BOAOCOPOCOR M MOJIBOMASAIIHE
YYACTKH PYCIIOBEIX BOAOCOPOCOB—BONOCOPOCHEIX MIOTHH. DIEMEHTEI IOJBROISAIINX YYACTKOB —
CTPYCHANPABJIAIONIHE CTEHBI, CONPATAIOIINE YIACTKH, KOHYCHI TPYHTOBBIX IUIOTHH.

ITpy NpOSKTHPOBAHHH MOABOMAIIMX YY4CTKOE HeoOxomumo cobmojatk cliefyroliye
YCIIOBHS:

TEYEHHE JOIDKHO OBITE CHNOKOHHBIM, 0E30TPHIBHEIM, ¢ HOPMANEHEIM HalNpaBlEeHHEM K
tporTy Bomocbpoca;

Ha [TOJIX0Je K BXOIHOH yacTH BomocOpoca HomKHO ObITh 06ECHIEYEeHO pAaBHOMEPHOE pac-
TpeeIEHHE YAENLHEIX PAcX0I0B;

IIPH HATHYHH KOCOTO MOAX0Ma K BoxocOpocy cliefyeT IpelycMaTpHBATh CllelHaNLHEIE
HanpaBNAIOLMe CTEHBl H/HIH CTpyeHanpaBsiomue JaMOEL.

B nnUHHEIX MOABOMAIMX KaHANAX CIEOYET OLEHHUBATH IMOTEPH SHEPIrHH MOTOKA MO MX
IUIMHE H, OPH pacdeTe NPOMYCKHOH cnocobGHOCTH BOMOCOpOCA, YUHTEIBATE, YTO YPOBEHE BOJIEI
HEPEN HX BXOIHEIM CEYEHHEM YCTAHARIHBASTCA HHXKE OTMETKH BOJIEI B BOJIOXPaHMITHIIE.

[Toapoasinue y4acTKH BOJOCOPOCOB H CONpAralolde COOPYMKEHHS NOMKHEI IIPOEKTHPO-

BATBCA C YYETOM HX BIHAHHA Ha YCIORHA NMOAXONa K JPYIHM BOIOONPONYCKHEIM COOPYMECHHAM
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THIPOY3IIOB M , NPeXe Beero, k 3nanuio I'2C, a Taike Ha yCIIOBHSA POIycKa Yepes Bojochpoc

JIBJI4, HAHOCOB, JIECa H INIABAIOLIEr0 MYCOpa.

6 IloBepxHOCTHBIE BOAOCOPOCHI

6.1 TloBepxHOCTHEIE BOAOCOPOCE! B COCTaBE THAPOY3JIOB CIENYET NMPHMEHATH Kak cob-
CTBEHHO BojocOpock! — Juist chpoca u3 BepxHero 6reda uanumHed BOAL! B HyKHMI 6bed HIH B
Gacceiin Ipyro# pexy B IIEpHOJ NMPOXOX/IEHHS NABOAKOB. B psine cnydaes, mpu HeoOX0MUMOCTH
OCYIIECTBIICHHA MOJE3HEIX TMONYCKOB B HHXKHHIT Obed), MX clemyeT MCHONL30BATEL B KayecTBe
BOZOBEINYCKOB. B KauecTBe BOJOCIYCKOR JUIsl ONMOPOXKHEHHS BOAOXPAHHIIHINA OHH IIPHMEHSIOT-
Csl IMIIE B COCTABE HM3KOHAIIOPHEIX THAPOY3JIOB H NPH HH3KOM (Ha YPOBHE JHA) PacIIONOKEHHH
[OPOTOB HX BXOJHEIX Y4aCTKOB (BOIOCIHBOR).

IToBepxHOCTHEIE BOJOCOPOCH! IIPH COOTBETCTBYIONIEM 0OOCHOBAHHH CJIE[YET IPUMEHATE
TaKKe i copoca B HHKHME Ope() Jb/a, IUIABAIOIIETO COpa, B KAYECTRE 3IEMEHTOB PLIGONpPO-
MYCKHBIX COOPYKEHHH H IUIs IpoIycka 6peBeH Kak JECOCITYCKH H IIIOTOXO/IEL

6.2 IloBepxXHOCTHBIE BOZOCOPOCEI OTNHYAIOTCSA IpYr OT JApYra OdYepTaHHEM IpebHS B
nade, GopMoH NorepedHoro npohus, BEICOTOH BOJOCIHBHOIO MOPOra.

BopocnuBHEIE NIIOTHHEI MaOH BEICOTHI HMEIOT PACILIACTAHHEIH poduiis ¥ o Gopme
pasMepam MMOoNePEeYHOro CEeYEHUs ABIAIOTCS BOJIOCIHBOM C IIHPOKHM IIOPOTOM.

Bozoc/MeHble MIOTHHE! cpefiHeif H GONBIION BEICOTHI BRIMOIHSIOTCA ¢ KDHBOIHHERHEIM
TIPaKTHYECKUM NPO(HIEM BOTOCITHRBHOH NOBEPXHOCTH, O€3BaKyyMHBIM HIIH BAKYYMHEIM.

Bozocnueel ¢ TOHKOH CTGHKOM HPHMEHSIOTCS B Cly4de HE3HAYMTEIBHOTO MEpenaja
YPOBHEH BOIBI JJISI BPEMEHHBIX COODYXEHHiH. B mpaxkThke ruipoTeXHHYECKOro CTPOHTENLCTBA
JUTsl 3KCIUIyaTallHOHHEIX BOJOCOPOCOB OHH HMEIOT OrpAaHHYEHHOE IPHMEHEHHE.

6.3 IlpomyckHas cmocoOHOCTE BONOC/IHBA ONMpEAEIASTCA 3HAYEHHEM pacxofa Bojsl Q,
epenuBalonieiics yepe3 BOJOCIUBHYIO CTeHKY. B obinem ciyuae pacxon Q MoxeT GbITh BEI-
gucieH 1o Gopmye

Q= JnsmbﬁHgf 2 (4)
rae Hy = H + V§#/2g — nonusiit nanop somocnusa, H — Hamop Ha rpebHe BOJAOCIHBA, ONpese-
ngeMBIH Pa3HOCTBIO OTMETOK YPOBHA BOAEI B BepxHeM Owede u rpebus Bomocnmea, V — cko-
POCTH 1OJX0/1a BOMEI K BOJOCIHBY B BepxHeM Orede: m — koahduuHeHT pacxoaa BOAOCTHBA, h—
IIHPHHA BOMOC/IHBA (BOMOCIHBHOIO NPOJIETa), ONpEAe/iseMas [0 HOPMAIH K HAIPABICHHIO Te-
YeHHH; £ - K03¢duureHT 60KOBOTO CXKATHA, YYHTHIBAIOLUIMHA COOTHOINEHHE ITMPHHEI TTOTOKA B

BepxHeM Obedie H MHMPHHBI b BOMOCTHBA; 0y~ KO3h(HIHEHT MOATOMIEHHS, YIUTHIBAIOLIMI BIH-

24 ‘ B HAEBO
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AHHE YPOBHS HIDKHEro O6peda Ha HcTEUEeHHE BOJIBI Yepe3 BOJIOCITHB H 3aBHCAIIHH OT PA3HHLIEI
OTMETOK BOJIBI B HIDKHEM Obede M oTMETKH rpebHs BOJIOCIHEA.

Onpenenenne koaduumenTor, BXoasmux B Gopmyny (4), npueeneHo B [3].

6.4 BoJOC/ITHEEI NPaKTHYeCKOro Npo(uIg clefyeT BHIOMHATE C KPUBOJNHMHEHHEIM Oro-
TOBKOM, paboTaromuM B 6e3BaKyyMHOM PEXHME IIPH MIPOITYCKE Pacxo/ia OCHOBHONO PACYETHOTO
cinydas. ConpsykeHHe OrojoBKa C BOJOCIHBHOM IPaHBiO MOMKHO ObITE NIABHEIM. YKIOH BOJIO-
CIIHBHOH I'DaHH H €€ MPOTSHKEHHOCTE ClIe/yeT HA3HAYATE HCXO/S M3 KOHCTPYKTHBHBIX 0COGEHHO-
cred mpoHiIsA IIOTHHEI B COOTBETCTRHH ¢ Tpeboranmsmu CIT40.13330.

Ouepranue 6e38aKyyMHOTO OTOJIOBKA JIOKHO IPHHHUMATECA 110 KOOPAMHATaM IpodHiei
TAKHX BOJIOCITHMBOB, 0DOCHOBAHHBIX PaHEE HA OCHOBAHWH JKCIIEPUMEHTANBHEIX MCCIICIOBAHHH
(Tuma WES, Kpurepa-Oduneposa 1 ap.). ITH KOOPAHHATEI IPHBOAATCA B CIIPABOYHEIX M3/1aHH-
X B BHJE pacueTHEIX opmyn unu Tabmun. PaboTta orososkos kak Ge3paxyyMHbX o0ecnednBa-
eTCS TONBKO NPH 3HAYMTENBHOH INMPHHE BOJOCIHBA, CBODOJHOM HCTEUYCHHH M Halopax Ha
rpebue BogocnuBa H< Hypog. € Hipog— MPpOQHIHPYIOLINE HATIOP, T.€. HANOP Ha rpebHe, npu-
HATHIA TIPH ONpENENEHHH KOODIMHAT BOJOCTUBHOM IOBEPXHOCTH. 3HaueHHe Hypop AOIDKHO
NPAHAMATECS TIPA YPOBHE BOABI B BepxHeM Okedhe, paBHOM mmu Heckonbko Goneurem HITY.
HeobX0IuMO YUHTEIBATE, YTO AaXKEe PUH = Hppog W HATHYHH 1130B 3aTBOPOB H OBIKOB, BEIIBH-
HyTBIX Ha paccrosaue meHee 0.5Hnpog. Ha CIMBHOH rpaHH BOH3M OBIKOB TAKWX BOJOCIHBOB
MMEIOT MecTo BakyyMEl gocTuramomue 0,05Hypop. [Ipu moBenneHnn ypoHs Beie HITY (Hz
Hupog) ¥ B CITydae HCTEYEHHA H3-TI0J( 3aTBOPA HA MIOBEPXHOCTH OTOJIOBKA MPOHCXOAHT AONOHH-
TENLHOE MMOHMKEHHE JABICHUS, H OH paboTaeT Kak BaKyyMHBIH.

6.5 JIns cHMKEHHS 3HAYEHHH MIHOBEHHBLIX BAKYYMOB B CIIy4asX, PACCMOTPEHHEIX B 6.4,

PEKOMEHOYCTCA.

CMEIIEHHE JIMHHY ONMHPAHHA HH3OBOTO KOHTYpa 3aTBOPOB B CTOPOHY HIDKHETO Obeda oT
rpe6us Ha (0.1-0,2)Hnpog:
3aKpBITHE I1a30B [UIOCKHX 3aTBOPOB IPH IPONMYCKEe PacXoloB, OIM3KHX K pacxoiy oc-

HOBHOI'O PACcYETHOI0 CIIydan;

yBenHYeHHe npoduimupyiomero Hanopa Ha 10%—15% no cpaBHeHHIO C HAlOPOM, COOT-
BETCTBYIOIIIHM PACXO/y OCHOBHOIO PACYETHOIO CIIy4as;

YBEIHMYUESHHE IIPOJieTa B CTROpE HH30BOH IpaHM Ma3d MIIOCKUX 3aTBOPOB 110 CPABHEHHIO C
TPOJIETOM B CTBOPE €r0 BEPXOBOHM rpaHH s obecneyeHHs MOJBO/A [0 ma3aM BO3AyXd K CIIUB-

HOH rpasHH.
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6.6 BakyymHEIe BOOOCTHEHEIE IUIOTHHEI (BOJOCIMBEI) 110 CPABHEHHIO ¢ Ge3BaKyyMHBIMH HMEHOT
Bonee BbIcOKHE KOXDOMITHEHTEI pacxofa /m, a Taioke bollee obkaTkle NMpoHTH, OTOTOBKH KOTOPEIX SIB-
JIsH0TCs B0/EE NPOCTHIMH B HCIIOHEHNH (C KPYTOBBIM HITH 3IUTHITTHYECKAM oronoBkoM). [Ipivenenne ux
1enecoobpasHo 11 nomydeHus 6omee obkaToro npodis MoNepedHoro Ce4YeH s TUIOTHHEI B CIydasX,
KOTZIA:

6e3BakyyMHBIH Mpohunk npy HeGONBUIMX U CPEIHHUX BEICOTAX BOJOCTHBHOHN INIOTHHEI
HMeeT 4pe3MepHEIi 3anac yCTOHYMBOCTH ITPOTHE COBHTA, 4 00JeryeHHe ero IpYruaMH crocoba-
MH WJIH KOHCTPYKTHBHEIMH MEPOTNPHATHAMH (YCTPOHCTBO NMPOAONBHON MOMOCTH B TENE TIOTH-
HBI, YCTPOHCTBO HaBHcalolelf B CTOpOHY BepxHero Oheda KOHCOIH OTOJIOBKA M p.) IPUBOAKT K
YCNOXKHEHHIO KOHCTPYKIIHH;

yAelnsHEI pacxo/l BO/bI B HHKHEM 6nede g = Q/b He ABIASTCH THMHTHPYIOUIEH BEJIH-
4YHHO# M CPaBHEHHE BAPHAHTOB lienecoobpa3Ho MPOBOAMTE 10 Hanmopy Ha rpebue H BomocnuBa,
a He M0 YACIBHOMY PacXony ¢;

IOk BPEMEHHO 3aTAINIMBAGMEIX 3€MENs B BepxHeM Onede B mepuon mpomycka mna-
BOJIKA HeOOX0IMMO COKpPATHTE 10 MHHHMYMA.

6.7 Ins paboTtel Bogociuea 0e3 KaBHTAIMOHHEIX ABNEHHE W HeONaronpUsTHEIX MPOpE-
BOB BO3/yXa B 00/1aCTE BakyyMa HeobXoaumo:

00eCIeYHTE HOIMYCTHMEIE 3HAUEHHS BAKYyMa HA OTOJIOBKE BOJIOCITHEA,

HPEeJOTBPATHTE CPHIB BAKYYMa [yTeM KOHCTPYKTHBHOIO O OpMIIEHHA YYacTKa OrojioBKa:
YCTPOHCTBA IJIaBHO OYEPUYEHHBIX YCTOEB H YIUIHHEHHBIX B CTOPOHY BepxHero Opeda OLIKOE,
PAcIIONOMXKEHHS TOYKH ONMHPaHUA HH30BOT0 KOHTYpPA 3aTBOPOR 3a Npe/ienaMH 30HEI BaKyyMa,

OTPaHHYHTE OTHOIIEHHE Hanopa /1 kK GQUKTHBHOMY pamuycy /¢ BAKyyMHOTO BOJOCIHBHO-
r'0 OTOJIOBKA A0 3HaueHus H / *r'¢=3,4. ..3,6, a B coopyxenusx | kmacca — g0 3.0...3,3.

OUKTHBHEIH pafiiyc JUTHIITHYECKOro (B YaCTHOM cliydae, KpyrOBOI0) BaKyyMHOTO OT0-
JIOBKA ry OTIpeJieNiseTcs pPaauycoM OKpYXKHOCTH, BiHMcaHHOH Mmexny cropoHamu AB.BC u CJI
OTONOBKA (PHCYHOK 3).

3HayeHHA BaKyyMa HA OTOJIOBKE BOJOCIHMBA MOTYT CUMTATECHA HOMYCTHMBIMM, ECIIH OHH He
MPERBIIAIOT BOZMOMKHOTO MPEENBHOIO 3HAYEHHS BAKYYMa, COOTBETCTRYIONIEro abcomoTHOMY JaB-

JIEHHIO 1TapoB Boze! (4.14).

D LIAL \
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Pucynok 3 — Cxema BaKyyMHOIO BOZOCTHBHOI'O OTOJIOBKA

6.8 IIpx NPOEKTHPOBAHHH BOLOCIHBHEIX IUIOTHH CIEAYET YIHTHIBATE 0COOESHHOCTH pe-
KHMOB conpsikeHus Opedon:

CKOPOCTHYIO CTPYKTYpY IOTOKA — pacipeleNeHiHe CKOPOCTeH 10 JUIMHE W IMHPHHE HHXK-
Hero Obeda, B TOM HHCIe y 06TeKkaeMbIX TOBEPXHOCTEi!;

YPOBHH BOZIBI BJIOJIb OTPKAAIOIIHX CTeH H Geperos ¢ yueToM ux KoneOGaHui;

THOPOJMHAMHYECKHE BO3JNCHCTBHS HA KPEIUIEHHE H APYTHE 3JIEMEHTBI COOPYXKEHHS B
HIKHEM Onpede;

Ie(opmaruu pycna HimkHero 6bea: MECTHEIE PA3MBIBEI TIOPOJI, CIATAIOIMX JIHO M Bepe-
ra, obpasopanue 6apa — OTIIOKEHHI POIYKTOB Pa3MEIBa.

JIOJKHEI YUUTEIBATECH KOHKPETHBIE FE0NIOTHYECKHE YCIOBHS B 30HAX MECTHOT'O pa3MeIBa
pycna HuxkHero Geeda:

COCTAB H 30HEI 3aJI€TaHHsl Pa3IHYHEIX [PYHTOB H TTOPOL;

TPaHyNOMETPHICCKHH COCTEB, INIOTHOCTh H APYTHe (H3HKO-MEXaHHYECKHE XApaKTepH-
CTHKH HECBS3HBIX IPYHTOB;

CLEIUICHHE, TNOTHOCTE H JApYrHe (DH3MKO-MEXaHHYECKHE XAPAKTEPHCTHKHM CBS3HBIX
TPYHTOB;

3aJICraHHe I1aCTOB, XapaKTePHCTHKH TPELIHHOBATOCTH H Pa3sMEpOB OTAENbHOCTEH (aMe-
MEHTapHBIX MIOPOAHEIX OJI0KOB) H X PaCIpeeNeHHe B CKATLHOM MACCHBE.

Heo6xomumo yuuThiBaTE PacroNoke s IIOTHHBI H APYTHX COOPYIKEHHE THJIPOY3J1a O
IMPHHE HIOKHero Obeda W oYepTaHue B IUIaHE OTBOAAIIEro pycia, HaTHYHe Ha Beperax uHxe-
HEPHEBIX COOPYMEHHWH HIH OPYTrHX 00BEKTOR, COXPAHHOCTE KOTOPBIX NOIKHA GhITh oGecreuena
TIPH BCEX BOSMOXHEIX yCIOBHSAX IIPOIYCKA PACXO/0B Yepes rHApoy3el u T.1. [1pu sToM Heobxo-
AHMO yYUTHIBATE Takie pasHooOpaine (hopM compsbkerns cGPOCHOTO MOTOKA C BOJAHON Maccol
HHJKHETO Gpea IPH pasIMuHEIX YPOBHAX BOIEL.

YpoBHH BOZIBI B HUKHeM Ghehe HOIKHBI IPHHUMATECS C YIETOM MPOTHO3a BO3MOMKHOTO

UX MOHKXKEHHS BCIEACTBHE TpaHchopMaruu pycna [4].

R HMAEAOD
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BonociuBHEIE INIOTHHEI HA HECKAJIBLHOM O0CHOBAHHH

6.9 HpH BO3BREJJEHHH HH3KO- H CPEJIHEHAIIOPHEIX HAPOY3JIOE HAa HECKAIELHOM OCHOBAaHHH
IS IpeOTBPAINeHHs OIIaCHOTO pa3MEIBa IPYHTA NIOTOKOM. TlepeTHBalOIUM s Yepes NIOTHHY, H
IOJMEIBA OCHOBAHUS TUIOTHHEL B ee HHKHeM Ohede HeobX0aUMO yCTpauBaTh KPEIUIEHHE pyciia
B Bujie OeTorHOrO BOT060A H pHCOEPMEL, 3aBEPIIAIOIICHCS MEPEXOIHEIM KPEIIeHHEM (PHCYHOK
4).

| — nnotuna; 2 — eonoboii; 3 — ropH30HTANEHEIH yHacTOK pucGepMsl; 4 — HAKIOHHBIH Y4acToK
pHcBGepMEl;5 — racHTeNH 3HEpPrHH; 6 — KOBLI; 7 — KaMeHHas Habpocka; 8 — ropHI0HTANEHEIH ape-
HaK; 9 — IpeHaKHbIe KOMOALbI

Pucynox 4 — BojiocnHBHas IJIOTHHA HA HECKAIIEHOM OCHOBAaHHH

6.10 KoHeTpykiHs ¥ THIIBI KpEMIeHHs HIKHETO Obeda, HX KOMIOHOBKA 3aBHCHT OT CO-
BOKYITHOCTH ()aKTOpPOB, OCHOBHEIMH M3 KOTOPBIX ABISIOTCSH TEOJOTHA OCHOBAHMA M Tonorpapus
pexu Hinke MIoTHHEL [Ipu 3HauuTENBbHOM 3ariyb/ieHHH KOPEHHEIX MOPOJ KOHIIEBOE KPEMIeHHE
CleayeT BBINOJHATE B BHAE KOBHIA (peryisiTopa pa3sMmbla), obpazyemMoro ruOkoi HaKIOHHOH
pucGepMoi, HHIKHSIA YacTh KOTOPOH NMpHUKpEIBaeTCs kaMeHHoH Habpockoi. [lHo KoBIma JOMKHO
NpHHEMATECA Ha OTMeTKe, OJH3KOH K JHY AMEI pa3MBIBa, IPOTHO3HPYEMOH NpH MPOMYyCKe OcC-
HOBHOTO pacueTHOTO pacxoja. B mpolecce pa3MbiBa OTBOAAIIETO Pycia JOHKHO MPOMCXOUTE
pacrnipefieieHe HabpPOCKH M0 MMOBEPXHOCTH BEpXOROTO OTKOoca obpa3sylomielicss SMEBI pa3MbIBa,
yeMm obecrieunBaeTcyd 3anuTa pucbepMEl OT TOIMEIBA H IpOBHCaHHS. B ciiyyae noJMeIBa KOHILE-
BEIX TUTMT THOKOM pucOepMEl OHM JOMKHEI OIIyCKAaThCH, TNPENOXPaHs TOPH3OHTAIBLHYIO 4acTh
pucbepMEI OT pa3pyIIeHHs.

Ilpu BBICOKOM 3aNlEraHHH KOPEHHBIX MMOPOJI CHEYET PACCMATPHBATE BAPHAHT KOHIIEBOTO
KpeluieHHs B Bue 3y6a, pacnosioeHHOro B KOHIE JecTKol pucbepMsl (unu Bonobos) H Bpesa-
IOIIErocs B TOJMIY KOPEHHBIX Nopoj (pHcyHoK 5). HuzoBas rpass 3y0a momKHa 3allMIIATHECHA

KaMeHHOH HabpocKoH, yCTOWYHBOH NpH NPOIycKe pacueTHBIX PacXo0B.

B I
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1 —3panue ['3C; 2 — kpernenue (Bonoboi U pucbepma); 3 — koHUEeBOH 3y6; 4 — 3allHTHAA KaMeH-
Has Habpocka; 5 — TOPH3OHTANIBHEIH IpeHaK; 6 — ApeHasKHEIE KOMO/ILE

Pucynoxk 5 — Bomocnmusroe 3ganue ['9C Ha MOTyCKATEHOM OCHOBAHHH

6.11 Cnocob conpsaxeHHs BONOCTHBHOH MTOBEPXHOCTH IUIOTHHEI C KpeIJieHHeM, COCTAR H
KOHCTPYKLHS 2JIEMEHTOR KPETUIEHH [O3BOJIAIOT CO3/IaTh B HHXKHeM Okede painn4HEIE PeIKUMEI
TEeYEeHHUS:

JOHHEIIH;

MOBEPXHOCTHEIH;

cMeInaHHbIH (0OBIYHO TOBEPXHOCTHO-IOHHEIH).

6.12 JloHHBIH pexuM conpsokeHHs OpeOB KOHCTPYKTHBHO clieayeT oOecredHBaTh IIaBHBIM
COTPSDKEHHEM BOJIOCIIMBHOM MOBEPXHOCTH ¢ BO/I0O0eM. TakoH pexHM TedeHHs XapaKTepH3yeTcs HH-
TEHCHBHBIM TallleHHeM H30LITOUHO KHMHEeTHYecKoH SHEprHH cOpOCHOro NOTOKa B IOHHOM IHIPARITHYE-
CKOM IpBDKKE. Y CTPOHCTBO BOIOOOHHOTO KOMOMAIA W/HITH YCTAHOBKA Ha Bojoboe racurenei SHeprum
(rmapcop, mamek, BoJoGOMHEIX CTeH) JO/MKHEl CnocoOCTROBATE 3aTOILTEHHIO TH/IPAaBIIMYECKOI0 IPhDK-
Ka ¥ MHTeHCHDUKAINN TallleHHs KHHETHYECKOH 3HEepriy, a TaloKke pacipeaeNeHHio cOpOCHOTo MOTOKa
110 NIMPHHE OTBO/IAIIEr0 pycia, ocobeHHo mpy paboTe 4acTH (ppoHTa BOAOCOPOCHOH IIOTHHEI HITH IIPH
HEPaBHOMEPHOM OTKPBITHH BOJOCITHBHEIX [TPOJIETOB.

OcHOBHOH HEJOCTaTOK NOHHOTO PEXHMa — HEBO3MOXKHOCTE obecneuuTh Oe3ynapHbIH
MPOITYCK YE€PE3 COOPYKEHHUE /1A U APYTHX IIaBaroIlIyX Tell.

6.13 IToBepxHOCTHEIH pekuM conpskeHHs Obe(oB JOMKEH KOHCTPYKTHBHO obOecmedn-
BaThCA YCTPOMCTBOM B KOHIIE BOJOCTHBHOH IOBEPXHOCTH YCTYIa, CXOM € KOTOporo cOpocHoro
MOTOKA MIPOHCXOJHUT HA HEKOTOPOM BO3BBILIEHHH HAJ| TOBEPXHOCTEIO BOA0004 (pucyHoK 6). [TpH
NOBEPXHOCTHOM peXXMMe Te4eHHS MpONYCK IUIABAIOIIHX TEN HE BBI3BIBAET 3aTpynHeHuH. [Ipu-
JIOHHAs CKOPOCTh MOTOKA Ha OmekaiineM K Bogochpocy ydacTke HHXKHero Okeda 3HaUYMTENLHO

HHKE, YEM IIPH JOHHOM DEXKHME, MOBEPXHOCTHAN CKOPOCTE - 3HAYHTEIIEHO BERIIIIE.
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PucyHok 6 — BomocnuBHas MIOTHHA C YCTYIIOM

Cnenyer yuuTEIBATE HEIOCTATKH IIOBEPXHOCTHOTO PEKHMA TEUCHHS:

MPaKTHYECKasA HEYIPARIAEMOCTE TIOBEPXHOCTHOTO MOTOKA M €r0 MHTCHCHBHOE BO3ZIGHCTBHE HA
OeperoBkle CKIOHEI OTROJALIENO PYCIIA, PACIIPOCTPAHSIONISECS HA CYLIECTBEHHO BOJILLIEE PACCTOSHHE 110
CPABHEHHIO C YCIIOBHAMH HX YCTOHYHMBOCTH [TPH JOHHOM PEXKHME TeUeHus;

CPaBHUTENRHO Malkli Juana3oH ypoBHeH HupkHero Opeda, IpH KOTOPBIX COXpaHAeTCs
HE3aTOIIEHHBIH TTOBEPXHOCTHEIH PEXHM.

Cmelnannblii MOBEPXHOCTHO-IOHHEIH pexkuM Habnmrojaercs, KOrAa INpH IOBBIIEHHH
ypoBHeil HiXHero 6peda mpoucxomuT 3aTonIeHHEe MOBepXHOCTHOH cTpyH. [lpu TakoM pexume
BO3MOXKHO OTPAHHYEHHE [10 YCIOBHIM IPOITYCKa MIaBAIOIIHX TE.

6.14 OcHoBHEIE 33J(a4H THAPARIHYECKOr0 0DOCHOBAHHS BOJOCIHBHBIX IUIOTHH HA HECKATLHBIX
OCHOBaHHSX, KOTOpEIE HEOOXO0MMO YYUTHIBATE MPH ITPOCKTHPOBAHMH:

Ha3HayeHHe IenecoobpasHoil, 0 YC/IOBHAM CONPSDKEHHA NOTOKA ¢ HIKHUM ObehoM, LIMPHHE
BOJIOCITHBHOIO (ppoHTa;

BEIOOP PEXHUMOB COMNMpsDKeHHA ObeOB H KOHCTPYKIHH, KOMIOHOBOK H DA3MEPOB 3Jie-
MEHTOR BOJOCITHBHOH MJIOTHHEI H YCTPOHCTB HIDKHETO Obeda, obecrnieunBaroNuX:

3ALIHTY COOPYXEHHH THAPOY3Na H NPHMBIKAIOMIHMX K HEMY YYaCTKOB HEYKPENJIEHHOTO
pycia OT OMacHOTo MOAMEIBA;

co3JaHHe ONaronpHsTHEIX YCIOBHH paboThl OPYrHX COOPYKEHHH THApOy3ia (37aHHs
I'SC, cymoxomuelx ¥ pEIGONMPONYCKHEIX COOPYXKEHHH, BO/I03abOpOR M T.I.), HAXOIALIMXCH B
HEIIOCPEICTBEHHOH OIIH30CTH ¢ BOJOCOPOCOM.

I1pu BEIOOpE KOHCTPYKIMH, KOMIIOHOBROK H pazMepoR BOJIOCOPOCOR M KpeIUIeHHH HUKHE-
ro 6eeda nenecoobpaszHo B nepBoM NPHOMMIKEHHH PYKOBOICTBOBATLCH H3BECTHRIMH HHIKEHEp-
HEIMH pellleHHsMH (aHaJoraMi) H ONBITOM MX NPAaKTHYECKOTO MPHMEHEHHS IIPH CTPOHTENLCTBE
U DKCIUTyaTalllH THAPOY3JIOR.

6.15 Hasnauenue nenecoo0pa3HOH LIHPHHEI BOJOCIHBHOIO (DPOHTA JOJDKHO MPOH3BO-

AHTBCA HA OCHOBE OIIPCHOCIICHHA PACUYCTHBIX YACILHEIX PACXOAOB Ha BOJOCIHEE, EQI[O(SGE,
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prcGepme, B OTBOASIIEM pyclle, KOTOPBIE HA3HAYAIOTCS C YUETOM JONYCTHMEIX TIy6HH pa3sMbiBa
33 KpemneHueM Boziocopoca. Iy6HHEI pa3MEIBa ONPEAEIAIOTCS HA OCHOBAHHH THAPABIHYECKHX
nabopaToOpPHEIX HccNe/ioBaHHH (06:3aTeNbHEIX ANd CoopysKeHuit [-11 KJlacca) H pacueToB, Y4H-
TLIBAIOUIHX IC€OJIOTHYECKOE CTPOEHHE 30HEI Pa3MEIBA H MEXaHHYECKHE CBOMCTBA Pa3MBIBAEMEIX
IPYHTOB, TIaBHBIM 00pa30M, HX HEPa3MEIBAIOLIHE CKOPOCTH (PHCYHOK 7).

O6ocHopanue nenecoofpasHOCTH yCTpoicTBa racHTeNell HEpruy Ha BojoBGOe J0MKHO
CONPOBOKAATECH TEXHHKO-9KOHOMUYECKUM COMOCTABIIEHHEM C BAPHAHTAMH 3ariy6IeHHs BOJO-
Bos u ycrpoiictea BomoGoitHOro xomoaua. Jma paccMaTpHBAaEMbIX BAPHAHTOR KOHCTPYKLIHH
KpEIICHHs JIOJDKHA MPOH3BOMTECS OLEHKA KABHTAIMOHHOMN Oe3onacHoCTH paboTEl €r0 3JIEMEHTOB, B

TOM HHCIIE, IPH paboTe YaCTBEO BOZIOCTMBHOIO (PPOHTA B CBSI3H C NOHIDKEHHBIM YPOBHEM HIDKHETO Ghedha.

D"_///J’J’///-’/.r’f/f/.afj —‘...,_,\h

@) — IPH HAJIHYHH KOHIIEBOTO KPETl/IeHHs B BHE KOBIIA; 6) — pH HATHYHY 3y6a;
Ahp — riry6uHa HanGoNBIIET0 Pa3MbIBA, TPEACTABISIOmAs coboit 3arnybneHue OTMETKU
IHa B (JOKyCe pasMEIBA OTHOCHTE/IBHO OTMETKH BEpXa KOHIEBEIX IUTHT pichepMEL; Ak — rinybuHa
Pa3sMBIBA B KOHIE KPEMUICHHS (00HaXEHHE BEPTHKAJILHOM rPaHy MOCeIHeH KT Witd 3y6a); /y

— MaKCHMaNkHas rinyOHHa BOAEI B BOPOHKE pa3sMEIBa
Pucynox 7 — Cxema MECTHOTO pa3smbiBa

6.16 YcraHOR/NEHHE IUIAHOBLIX PA3MEPOB M TOMIMHBI IUIMT BOAOOOS M JKECTKOM pHCOEpPMEI
AOJGKHO NPOH3BOMMTECA HA OCHOBAHHH JAHHEIX O TH/IPOIMHAMHYECKHX Harpy3Kax, JeHCTBYIOMX Ha HHX
H Ha YCTAHORNEHHBIE HA BOOOOE racurerm. JIns cHDKEHHs MPOTHBOJARIEHMS IO/ TUTMTAMH BOJOGOS
CJIENlyeT yCTPaUBaTh NOPH3OHTANEHEIN IIOCKHF ApeHak ¢ 0OpaTHBIM (DHIBTPOM, a B IUIHTAX — Pasrpy304-
HBIE IPEHAKHEIE KOJIOBI ¢ (PUIIETPYIOLIHM 3aTIONHUTENEM (PHCYHKH 4 1 5).

6.17 Ilpn NMPOEKTHPOBAHHH KOHCTPYKIHH H PasMEPOB IEPEXOTHOTO KPEMIeH s TOIDKHA
YYMTEIBATBCA ITyOMHA MECTHOTO pasMblpa (pUCYHOK 7) npy Hambonee HeGIaronpuITHBIX YCIO-

BHSX CONpsDKeHHs ObehoB, B TOM UHCIeE, B MEPHOJ BOIBENEHUS IHIPOY3IIA.
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6.18 Orenka pesXxHMOB conpsokeHHs Oee)oB, THIPOIHHAMHYECKHX BO3ACHCTBHH Ha ane-
MEHTH! KPEIJIEHHUsl, MECTHEIX Pa3MEIBOBR HEYKpEIIEeHHOro pycna JOJDKHE IMPOH3BOIUTRECS ¢ yde-
TOM MOHHKEHHs YpoBHeH BOJEI B HIKHEM Obede, BO3MOKHOTO BCIEACTBHE TpaHChOpPMAIlHH
pyclia IoJ BO3JeHCTBHEM OCBETNIEHHOTO (ITMOIEHHOTO HAHOCOB) MOTOKA W 3aperylnHpoBaHHA
croka peku. Takke T0/DKHA TPOM3BOIUTECH OlEHKA BINAHHMA Ha ycJIOBHS paboTel Bomocbpoca
HIKHET0 Obeda BO3MOMHOIO MOBHILIEHHS YPOBHEH BOJIEI Y COOpYXKEeHHH BelencTBHE 00pasopa-
Hus 6apa 13 oTINOMEHUH KPYNHBIX Gpakimil rpyHTa 3a BOPOHKOH MECTHOIO pa3sMbIBa.

6.19 OxonyareNbHEl BEIGOP KOHCTPYKIMH BofocOpoca H KpeTlneHHs ero HikHero Opeda on-
JEH COTIPOBOMKIATECS TIOBEPOUHEIMH pacueTaMH H JIabopaTOpPHBIMH HCCIIENIOBAHHAMH PEXHMOB COTIPS-
weHHs ObethoB M raleHys SHEPIUH [ OCHOBHOTO H MOBEPOYHOIO CIIYYaeB MPOITYCKa PACYETHERIX Pacxo-
JIOB 4epe3 coOopyKeHus ruapoy3ia. JlomiHe! ObITe Taloke paccMOTPEHBI YCIIOBHS MPOIYCKa PacXoIoB
Gobiiell ofeceyeHHOCTH, TPH KOTOPEIX, BCIEACTBHE paGoTEI MHOIONPONETHBIX IUIOTHH HE TONHEM
(DPOHTOM HIIH ITPH HEPABHOMEPHOM PACTIPE/IENIEHIH PACXO/IOB 110 (JPOHTY COOPYIKEHHS, BO3MOXKHO 00pa-
30BaHMe HEONArONPHUATHLIX YCIIOBHI MAleHHs SHEPTHH M PEXXHMOB TIOTOKA B HIDKHeM Obee (oTiioHE-
HHe N0TOKA K offHOMY 13 Heperos, cOolHOoCTE MoToka). [Ipu 31oM nomikeH OBITE BEIIONHEH TOHE KOM-
TUIEKC MCCIENOBAHMH, BKIOYAIOIIHA OLEHKY THAPOIMHAMHYECKHX H KaBHTAlMOHHBLIX BO3[CHCTBHH Ha
SMEMEHTHI KOHCTPYKIIHH, a3paiiH cOpOCHOIo 1MoToKa, BOHOOOpa3oBaHHs B HIDKHEM Obede, MECTHBIX
Pa3sMBIBOB H HX RIIMAHHS HA YCTOHYMBOCTE KOHIIEBOTO KPETIIEHH.

6.20 Ilpn npoekTHpOBaHHH BOJOCOpPOCOB rHIPOY3/I0B, pabOTAIOIMX MPH BEICOKHX CKO-
POCTAX TEYEHHS, CYLIECTBEHHOE BHUMAHUE JIOJKHO OBITH YIENeHO YBEIHYEHHIO ITTyOHH [I0TOKa
BCIIEICTBHE HACKHIIIEHHS €ro BO3AYXOM (camMoadpallys NOTOKA), a TAKKE YCTPAHEHHIO KaBHTAIIH-
OHHBIX SBJIEHHH.

CamMoaspalissi N0TOKa Ha CIMBHON rpaHH BomocOpocoB onpenendercs CKOpPOCTEIO Tede-
HHsl, [IyOMHON MMOTOKA, IIePOXOBATOCTLIO BOJOCTHBHON MOBEPXHOCTH H €€ NPOTHKEHHOCTEIO.
3a cyeT camoadpallHH B Ipejenax BoJocOpOCHOTO TPaKTa CYIIECTBEHHO YRETHIHBACTCA CPEIHES
BO3IyXOCOAEPIKaHHE, KOTAa yASIBHBIE PacX0/ibl OTHOCHTENEHO HeBelnuky (MeHee 40 m*/c). ITpu
BOJBIIMX YAENBEHEIX PACXOJEX CaMOAdpalus MOKeT HabMIOAaTECA JIHIIE B KOHIIE BOJOCOPOCHO-
ro TpaxTa MM Boobme oTcyTcTBoBaTh. HebnaronpuaTHele nocneCTBHA CAMOAIPAIIHH PACCMOT-
penrl B 4.19 u 4.20.

CTBOp, B KOTOPOM Ha4YHHAETCs camoaspanus Ha TpakTe Bogocbpoca (4.19), pacnpenene-
HHE BO3IyXa B BOJOBO3/IYIIHOM IIOTOKE H B BOJOKAIENBEHOM CII0€ Hall 3THM IMOTOKOM, CoJepiKa-
HHE BO3yXa Yy OBTEKAEMBIX MOBEPXHOCTEH COOPYKEHHS NODKHE! OBITE NPHOIHIKEHHO YCTaHOB-

JIEHEI pac4yeToM.
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BojocaMBHEIE MVIOTHHLI HA CKAJLHOM 0CHOBAHHH

6.21 BrIcOKOHANOpHEIE MHIPOY3NEL, KaK PaBHIIO, BO3BOAATCS HA CKaIBHOM (HMHOT/A I10-
JycKaJlbHOM) ocHoBaHuM. [IpH NpoeKTHpOBaHWH BONOCITHBHEIX IIJIOTHH, PAcCUMTAHHBIX Ha pa-
60Ty IIpH BEICOKMX CKOPOCTSAX TEUEHHS HeoOXOIMMO MPEeOTBPALIATh BO3MOKHOCTE MOSBICHHS
KaBHTAUHOHHEIX gBjeHuil. [Ipu ckopocTax TeueHus meHee 25-30 M/C KaBHTALMIO MOXHO HC-
KMOYHTE oa60poM HOpPME! IPOIONEHOTO MPOGHIA BOZOCIHBHEIX MIIOTHH Y CrIaKUBAHHEM He-
POBHOCTEH, BO3HHKIIMX MPH yKnanke GeToHa.

IIpH cKOpOCTSAX TEYEHHs Ha BOJOCIHBE, NpeBbInatomux 25-30 M/c, B IONONHEHHE K YKa-
3aHHEIM Ccroco0aM CHHIKEHMS KABHTAI[MOHHEIX BO3IEHCTBHI, CIAEOYET NMPHMEHAThH adpaluio ob-
TeKaeMEIX TIOTOKOM IIOBepxHocTell kak Hambonee 3pdexkTHBHOE MEPONPHATHE, NPEIOTRpaIa-
10Ilee KABMTAITHOHHEIE MoBpexacHuA. HeobxomumMo y4HTHIBATE, YTO MpH YOENBHBIX Pacxoaax
mo 10-15 M*/c IPHUCTEHHBIE CIIOM MOTOKA HACHIAIOTCS BO3LYXOM 3a CUET CaMOa’pallMH ¢ Io-
BEPXHOCTH.

6.22 JIna HachILEHHs MIOTOKA BO3AYXOM y 00TekaeMBIX MOBEpXHOCTEH BofocOpoca cie-
JYET NPUMEHATE a3PaTOPEL, OCHOBHEIE CXEMBI KOHCTPYKIIMI KOTOPEIX IPHBEAEHE! HA PHCYHKE 8.
B03MOKHEI H BHIOHAMEHEHHEIE BAPHAHTEI 3THX CXeM. A3PaTophl O30T BO3AYLIHEIE MOIOCTH
10/ CTPYSIMH HA KOHTAKTE C IIOBEPXHOCTEIO GETOHA HITH B TOJNIIE OTOKA. B 3TH nojiocty Heob-
XOOMMa T0Jaya BO3IyXa, KOTOpBIA 3aTeM 3alleMiiseTcsl MOTOKOM H PAaclpOCTPAHAETCH y ero
TBEPBIX I'PaHHIL,

CHcreMy a3paTOpOB M BO3OYXOBOJOB HeoOXoauMO BeIOHpATE B 3aBHCHMOCTH OT KOH-
CTPYKIMH BOJOCIHBHOMH IUIOTHHBI, €€ aPXHTEKTYPHEIX H APYTHX 0CODEHHOCTEH.

[IpoekTHpOBaHHE KOHCTPYKIHI a3paTOpOB H HX PacloNOXKEHHE Ha TPakTe BOJNOCIHBOR, a
TAK)Ke CHCTEM /I MOABOJA K HHM BO3AYXa CIEAYET NPOH3BOAUTE Ha OCHOBE THIPABIHYECKHX
HCCIIEIOBaHHY HA KpyNMHOMAcIITAOHBIX MOIE/IAX Wi NpHMeHss aHanord. Ilpu mposelneHHH
rHAPaBIHYECKHX HCCIEN0BaHuH HeoOOX0MHMO NOAOHpATE THII, (JOpMY H pasMephl 3paTopPOB, HX
MECTOIIONIOKEHHE, ONIPENENATh THAPOAHHAMHYECKHE XapaKTEPHCTHKH HX paboThl, pasMepsl BO3-

IOYyXOBOAOB M Pacxo MOABOAMMOro BO3AyXa.
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flpononbHble paspesbl Mo OCH a3paTOPOB: @) ~TPaMITHHHLIN; 6) 1 &) — CTYTIEHYATLIH ¥ KOMOMHHpOBaH-
HELH 6€3 BO3/1yXOMOIBO/AILIErO (a3paLMOHHOr0) 11232 1 C BO3/IYXONOJBOAALIHM IMA20M HA JHE;
{xemBl mojteos1a Bo3ayXa : / — nonocTHas 3a Gerakom; /7 — NoA0cTHa 3a CTYMEHYATEIM HIH TPAMIUIMH-
HBIM OTKJIOHHTENEM; /I] — ¢ GOKOBEIM BO3YXONOABOAALINM Ma3oM: [V — kaHankHas;
| — HeaspHpoBaHHEIH MOTOK; 2 — MOABOA BO3/yXa; 3 — BOJOBO3AYLIHAS CMECK: 4 — noAcTpyHHAas MoNocTh;
5 — rpaHHUA B KOHUE NOACTPYHHOMH MONOCTH; 6 — BO3AYXOMOABOAALIAS MONOCTE; 7 — BO3/lyx0BOx; § —
BO3NYXOMOJBO/ALIME Ma3; 9 — Bo3yxonoaeoAsas ranepes

Pucynok 8 — CxeMEI a3paTopoB U yCTpoHCTB [T TOBOAA BO3/IYXa

6.23 Conpsikenye CIIMBHOM MPaHH BOJOCIHBHEIX TUIOTHH ¢ Bomoboem IIPH CKOPOCTSX Te-
uennA Gonee 25-30 M/c cnenyeT OCymECTBIINTh YCTYTIOM € NIOJBOIOM BO3AYXA NOJ| CTPYIO BOJBI
(pucynok 9). HeobxomumocTs 3T0ro ycTyna, KOTOpEIH II03BONAET H3GEKATS TOHMKEHHS ARIIE-

HHUsl Ha y4vacTke BOJ00O0s, NPUMBIKAIOMEr0 K MOBOPOTY B BEPTHKAIBHOM IUIOCKOCTH IOMKHA

]
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OBITE YCTAHOBJIEHA Ha OCHOBE JKCIIEPHMEHTANBLHEIX HCCIENOBAaHHH, B KOTOPBIX JOJDKHEI OBITH
OIpEZIEIEHBI BHICOTA YCTYIa M pa3sMEphl BO3AYX0BOAOB K 3TOMY yCTYILY.

6.24 Heo6xomuMo orpakIaTh BXOJHOE OTBEPCTHE TpPyO AJIS MOABOJA BO3AyXa K a’paro-
PaM M 3a yCTYI B KOHIIE CITHBHOM I'PaHM IO YCIOBHAM 06€30MacHOCTH M HaleXHOCTH paboThl Ams
NpeJOTBpallleH s 3acachlBaHMA B HHX CTPOMTENBHOIO MyCcopa, a TaKiKE CKOIJIEHHH B HHX CHEra,
TBJIA M BOJEL KOTOPEIE MOT'YT YMEHBIIHTE MONEPEYHOE CEYEHHE BO3IYXOBO/IOB.

6.25 lna mpenoTBpamieHHs ONAacHOTO pa3MEIBA CKAIBEHOTO TPYHTa COPOCHEIM ITOTOKOM
HeobxonuMo ﬁaccmanHBaTb CHIEIYIONIME BapHAHTEI CONpsieHHs O6be(oB:

¢ noMoEko o1hpoca cOPOCHOrO MOTOKA ¢ HOCKOB-TPAMITIMHOR, Ha Ge30I1acHOe pacceTo-
AHHE OT MECTA COIIpPAMKEeHHA HH30BOH 'PaHH IJIOTHHEI C OCHOBaAHHEM (pHC}’HOK 9 a, B); raimeHne
SHEPIrHH IIPH 3TOM IPOHCXOIHT B BOPOHKE pa3MEIBa;

¢ oTOpocoM HIIM NafeHHeM CTpyH Ha OeTOHHOe KpeljeHHe ¢ rallleHHeM JHeprHH B 3a-

TOIJIEHHOM THpaBIIMYeCcKOM NpEDKKe (pHCYHOK 96);

PR
N ?\: ALl

et 2B

a, 6, 8 — otbpoc ¢ HOCKa-TPaMIUTHHA COOTEETCTREHHO Ha JHO BOJOTOKA, HA CMEeLHANEHOE JKeNle30-
GeTOHHOE MOKPLITHE, 3aaHKEPEHHOE B CKAY, B KOJIOAEL; 2 — CBODOJAHOE MafieHHE CTPYH ¢ rpebHs
Ha eoaoboii (1) WiH B 3aMKHYTHIH BoloeM, 06pa3zoBaHHBIH cTeHKoH (2); 0 — conpskeHne GeedoB ¢
MOMOLLEIO KPEIUTEHH C HOCKOM-OTKJIOHHTENEM B KOHIIE, HA KOTOPOM TallleHHe 3HEPTHH [pH pac-
XOAaxX 4acTOH NOBTOPAEMOCTH MPOUCXOAUT B JOHHOM PEXKHME Te4eHH:, a [P pacXojax peaKoi
MOBTOPAEMOCTH MOTOK OTOPACHIBAETCHA B HHXKHHEH Obed), H 3HEPrHs racHTCA B BOPOHKE pa3MEIBA.

Pucynox 9 — Conpsaxenue 6pehos ¢ oTbpocoM u cBOOOIHEIM NTANEHHEM CTPYH

B HABOP | |
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C MOMOIIBID BOIIO(SUHHUI'O KonoAla, B KOTOPOM B THAPaBIIHYECKOM IIPBDKKE IMPOHCXOOHT
rauedye ocHOBHOH 4acTH H3OLITOYHOHW KMHETHYecKoi JHEPTHH CGPOCHOI‘D IIOTOKA, MOCTYNakD-

miero uepes BoZocOpocCEH B Tele MIOTHHE (pucyHok10).

VHIY

&
7

gyHb

e
220 ) k)=

| — rutockmif 3aTBOp; 2 — MOJABOJ, BO3AYXA MO CTPYIO; 3 — BOI0OOHHAS CTEHKA;

4 - TacHTEND

Pucynox 10 — BonochpocHoe coopyKEHHE BEICOKOHATIOPHOI'O THAPOY3NA ¢ TAIlIEHHEM

SHEPrHH B BOJ0O0HHOM Kollole

6.26 I'amenne 3Hepruy B BoZ0OOHHOM KONOANE JOIDKHO OCYMIECTBIATECH B 3aTOILIEHHOM
THApABIHYEcKOM npebkke. [y6una, HeobxomuMan I 3aTOIUIEHHMs Npebkka, pasHas 1,10-1,15
BTOPO# cOmpsKeHHOH TiTyOHHBI, CO3JAETCA YCTPOHCTBOM Ha BEIXOJE M3 KOJOAua BOAOOOHHOH
CTEHKH H/HiH yeryna. Ha Beixoze u3 konojua (HHxue BonoOOHHOH CTEHKH), KaK IpPaBHIO, Tpe-
ByeTcsa ycTpoHCTBO BTOpOro Bofo00s, Ha KOTOPOM IPOHCXOAHT rallleHHe SHEprHH IOTOKA, ITe-
PEMHBAIOIIErOCS YEPE3 CTEHKY.

Kpennenne asa xonoAua 6eToHHBEMEH miHTaMH (610KaMH) JODKHO OBITE YCTOHYHBBIM
0/ BO3/IeliCTBHEM THAPOJHHAMHYECKOH HArpy3kH, 00yCIIOBIEHHOH BO3NCHCTBHEM BEICOKOCKO-
pocTHOrO COPOCHOTO IMOTOKA M 3aTOIUIEHHOTO THApaBIHYecKoro npebkka. Ocoboe BHHMaHHE
JOIDKHO YIENATHCS Ka9€CTBY BBINOJHEHHS NMOBEpXHOCTH AHA Konmoxues. [LIBEI MeX Ty TITHTAMH
(610KaMH) M LIEPOX0OBATOCTE NOBEPXHOCTH HE JODKHBI HMETH BBICTYIIOB, XapaKTEPH3YIOMHXCA
napaMeTpamMH KaBuTarue K, MEHbIIMMH KpUTHIecKHX Kyp (4.14). I1IBbI M0JKHEL OBITE | 3070He-
NPOHHIAEMBIME; THAPOAMHAMHYECKHE BO3JEHCTRUS HA BEPXHIOHO noﬂepxﬂoc'n; KpenmeHns He

JOJDKHEI IIEPEaBaTeCd Ha HHICHIOK €T0 MMOBEPXHOCTE.
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6.27 Tlpu HazHaueHWH LellecooOpazHOl MHUPHHEI BOZOOOHHOI0 KOJIO/IIA, pA3MEPOB IUIHT
KperuUleHus THA U [IPH OIEHKE THAPABIHYECKHX PEXHUMOB B KOJIO/ILE cleyeT PyKOBONCTBOBATE-
cs mostoKeHuaMH 6.16.

6.28 Ilpu ompeneneHUH BBICOTHI CTEH H YCTOER B HIDKHEM Obede JOMKHA YIHTHIBATHCS
CYIIECTBEHHAN a3palis MOTOKA B 30He rameHus sHeprud. llpu sTromM HeobxomHMO NMPHHHMATE
BO BHHMaHMe o0pa3oBaHHe BO3JYIIHO-KalenbHOTO ciof motoka (4.20) v ero BO3AEHCTBHE Ha
COOpY)KEHHS, TPHMBIKAIOIIHE K BogocOpocy, B TOM 4ucne NpH cbpoce pacxolos MpH OTPHIA-
TeNBHEIX TeMIepaTypax.

6.29 Pasmeps! H KOHCTpPYKIHA BO#000s 3a BOJ0OOHHOH CTEHKOH NO/DKHBI Ha3HA4YaThCs
U3 ycroBus obecredenus HeoGXOMMMOTO rateHHs W3OEITOYHOM SHEPIHH IIOTOKA, NEPETHBAIOIIErocs
Yyepes3 CTeHKY.

6.30 IIpu conpsoxeduy 6peoB 110 TUITY OTOPOIIEHHOH CTPYH C rauieHHeM H30LITOYHOH
SHEPrHH B ECTECTBEHHOM (HJIH HCKYCCTBEHHOM) yIUIyONIeHHH JiHA pycna (BOPOHKE pa3MbIBa) Bbl-
60p KOHCTPYKLMH HOCKA-TPAMILTMHA JOJDKEH MPOH3BOJAMTECA C YHETOM TororpaduH H reosiordu
HmkHero 6beda (pucyHok 9). KOHCTpyKuHs TpamIUIHHAa NO/DKHA NMpHAaBaTth 0TOpackBaeMoif
crpye TpebyeMyo KoH(pUrypalHio, HallpaBleHHE H JalbHOCTh OTJIETa.

OcHoBHas 3a/iaya THOPABIMYECKOrO pacyera TPaMIUIMHOB — OIPENC/ICHHE [1apaMeTpoB
IOTOKA B MpEJenax HOCKAa-TpaMIUlMHA 3a/laHHOH KOHQHIypalMH, JaILHOCTH 010poca CTpyH,
reOMEeTPHH Cllefid CTPYH B MECTE BXOJa €€ [0l YPOBEHb BOJEL. TIyOMHEI M pasMEPOB BOPOHKH
pasMeIBa, pasMepoB 6apa. Kordurypamus TpamiuiiHa fomkHa obecniednBars Tpebyembie rnapa-
METPEI CTPYH M THAPaBIHYECKHH DEXHM N0TOKa B HIxXHeM Onede. ['mybuna u pasmMepel BOpOH-
KH pasMbIBA B IUIaHe, YOANCHHE OT HM30BOH IpaHH IUIOTHHBI, JPYTHX COOpY:KEHHH H Oeperos
NOIDKHO TapaHTHpOBaTh X OezomacHOCTE mpH Haubosee HeONArONPHATHRIX CIEHAPHAX Pa3BH-
THS pa3MBIBa.

6.31 Orpaborka U 0bOCHOBAHHE KOHCTPYKIHH HOCKa-TPaMIUIMHA Ha coopyxenusax [-11
KJIACCOB JO/DKHEI TIPOH3BOAHTECSA HA MPOCTPAHCTBEHHEIX (QH3MYECKHX MOJMEISX, BOCIPOH3BO-
IamEx BojocOpoc M y4acTOK HMXKHEro 6eeda, Ha KOTOPOM IPOHCXOMHT CONpPsIKEHHe oTOpo-
IIEHHOH CTPYH C BOJHOH MaccoH M pacTexaHue cOpPOCHOrO MOTOKA [0 LIHPHHE OTBOAAIIETO
pycia. Ha Momenu moikeH GBITE HCCIIEIOBAH IPOIECC PasBHTHA BOPOHKH M obpasosanue Gapa

H3 IPOJYKTOB OTJIOKEHHH, B TOM YHCIIE B TEPHO]] BO3BEAECHHA THAPOY3Jia.

Crynenyarsie BOJOCIHBHEBIE IIOTHHBI
6.32 CrynmeH4aThie BOJOC/IMBHEIE IUIOTHHEL CIIEAYET NPHMEHATH [IPH TEXHOJIOIHMH HX

BO3BEJCHHS M3 MAJOLIEMEHTHOrO YKAaTAHHOTO closSMHU GEeTOHA; HHM30BYIO IPaHb BOJIOCITHBHOH
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IJIOTHHEL BKITIOYAIONIYIO CTYNEHH, YKJIAJIEIBAIOT H3 BHOPHPOBaHHOrO GeTOHA MIIH BEITIONHAIOT
u3 cOOpHEIX 3n1eMeHTOB. BricoTa cTyneHel Ha C/TMBHOH rpaHH 5THX IUIOTHH JIOMDKHA OBITE Ipo-
nopuHoHansHa 1 — 3 crmosM ykatanHoro GetoHa TommuHOM Kaxgoro 25-50 cM. Cnenmyer pasnu-
YaTh /IBA THITA CTYNEHYATHIX BOJOCTHBHEIX TIIIOTHH:

HeperyJmMpyeMsie, 00eCneurMBaoOIIMe CYIIECTBEHHOE TalieHue H30BITOYMHOH KHHETHYE-
CKOMi SHEPTrHH TIPH YIENRHEIX pacxojax Bojikl MeHslie 40-45 m%/c. CTenens rameHus HepTHH
Ha TAKOH CITMBHOH IpaHy BO3PACTAET C YMEHBIIEHHEM YIENBHOrO PACXONA M YBEIMYEHUEM BBI-
COTHI IUIOTHHEL. Y BEJIMYEHHE BBICOTEI CTYIEHEH HA CIMBHOM IDaHU JaKEe B TPH pa3a IMOBBIIIAET
CTENEHE raleHus sHepruu Ha 5%-10%.

perynupyemMeie (C 3aTBOpaMH Ha rpebHe), MpeHA3HAYEHHBIE [UIA NPONYCKa MaBOJIKOR €O
3HAYMTEILHBIMH YIe/IbHBIMH PACX0MaMy Ha CIIMBHOM rpaHH, cocTapisomumy 1o 200-250 M%/c.
6.33 IIpH NpOeKTHPOBAHHH CTYNEHYATHIX BOJNOCIHMBHBEIX IUIOTHH BhiCOTOH Oonee 25-30 M mns
obecrieueHHs palMOHANEHEIX YCIIOBHH rameHus W3OEITOYHOM KHHETHYECKOH 3HEPTHH UX ClEIy-
€T BHINOJIHATE C KPHBOJIHHEHHEIMH B TIPOJOJIBHOM CEYEHHH 00TEKAEMBIMH BOJIOCIIHBHEIMH Or0-
noBKaMH (Hanpumep, O6e3BaKyyMHBIMH), NIABHO CONpPATAONMMHCA ¢ NMPAMOH JHHHEH, NpoBe-
JIEHHO#t Yepe3 KPOMKH CTYNeHeH MOCTOSHHON BBICOTHI ¢ (pucyHOK 11). Yron HakaoHa 3Toil -
HHUHM JIOJDKEH OIpe/IeNIATECA CTATHYECKHMHM YCIOBHAMH paboTEl CTyNeHYaToH BOJOCIHBHOH ILI0-
THHEL HecKonkko cTymeHeii MeHBINEH BRICOTEI, YeM HA OCTAJIBHOH YACTH CIHBHOH IpaHH, clie-
OyET MPEIyCMAaTPHBATE HA YYACTKE CONPKEHHA C KPHBOIHHEHHBIM NPOQHIEM BOJOCIHBHOTO
OrOJIOBKA, 4TO crocobCcTByeT yBenH4eHHio ob0bema ykaTanHoro Oerona. Mx Bricota nmomkHa
GBITE TPOTIOPIHOHANIEHA YMCIY CJIOeB ykaTaHHoro 0eToHa. YCTpoHCTBO TaKOrO MEPEXOIHOTO
y4acTKa NODKHO 00ecneydBaTs IPH pacxoaxX CTYIIEHYATOrO BOJOCIIHBA, CYHIECTBEHHO MEHB-
IUX PACYETHEIX, YMEHLINeHHe pa3zOpEIZrUBAHUS BOIBI IMPH NMEPEMaTHOM PEXHME TEYEHHs Ha

CTYNEHYATOH CITHBHOH IpaHH (C BO3AYIIHBIMH IOJOCTAMH MO/ TPAH3HTHEIM ITOTOKOM).
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| — BespakyyMHEIH OroNIOBOK ¢ NPoGHAKHPYIOLIMM HanopoM Hy,: 2 — KpUBOJIMHEHHEIH yUacToK
P P mp y
npoHNs CO CTYNEHAMH YMEHBIIEHHOH BEICOTEL, 3 — OCHOBHAA YacTh npothuA CTYNEHYATOrO Bo-
JOCTTHRA CO CTYNEHAMH MMOCTOSHHOMN BBICOTEI

Prcyrok 11 — Cxema mpomomkHOro Npodusis y4acTka CTYNeHYaToro Bo/I0C/HBA, 05eCIeuHBAIOLIE-

IO ralneHue W3OBITOYHOMH KHHETHYECKOH SHEPIHH, KOTOBIHA MPUMEIKAET K BOJIOCHBHOR OI'OJIOBKY

6.34 Crynenyarsie BONOCTHBEI TpaNeLEHATEHOTO NPOQHIA CISAYET NpeJHA3HAYATh
TONBKO JUIA poIycka HeGONBIUIHX YAETBHEIX PACXO/OB: IIPH BEICOTE IIIOTHHEI He Gonee 10 M-10
5 m%/c, npu BricoTe He Honee 20 M-no 10 M%/c. Vi/IOH HH30BOI TPaHH TAKHX TIOTHH JOIDKEH
YCTAHABITMBATLCH HA OCHOBAHHH pacyeTa KpPHBOH CBOOOJHOrO MajeHHs MOTOKA ¢ rpebHs Bomo-
CIIHBA TakuM 06pa3oM, 4ToObl B ranteHuH sHepruy 65110 3aneiicTroBano 0,7-0,8 WIHHEI HU30BOH
CTYNEHYaTOH IpaHH.

6.35 BbIKE MeXZy NpoJIeTaMH CTYNEHYATEIX BOJOCIHBHBIX IUIOTHH, TIPEIHA3HAYEHHBIX
AJIs MPONyCKa 3HAYHTENEHEIX YIebHbIX PACXOJOB, He0OXO0/IMMO PACIIHPATE B IUIAHE B HANpaB-
JIeHWH TeYeHHs (PHCYHOK 12), IpH 3TOM IIMpPHHA MposeTa HO/KHA ObITh yMeHbmeHa mo 0,35-
0,50 or mmpuHsl Ha rpefHe MNOTHHEL B KOHIE Cy)KEHHOH YacTH NpoJera lerecooGpasHo
NpeyCcMaTpHBaTh BePTHKANBHEBIH YCTYN BEICOTOH 2-3 M; B 3TOM cilydae I10/IBOJ Bo3Ayxa obec-
NEYHBAETCA M0 BCEMY NEPHMETPY NOTOKA. J{/Isl CTyNeHYaThiXx BOAOCIHBHEIX MIOTHH 3TOTO THIA
XapaKTepHLIM sBJIAETCA NOBEIIEHHOE Oppisroobpasosanue. ITostroMy 3manue ['IC, pacnpenenu-
TENIbHEIE YCTPOHCTBA M JIMHHM JNIEKTPONepe/iay JODKHEI HAXOJHUTECS HA JOCTATOYHOM paccTos-

HHH OT BOOOCIHBHEIX MPOJIETOR.
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@) — TIPOIONBHEI pazpes; 6) — BH/I HA BOAOCIHBHOH MPOJIET C HIDKHEro Obeda;
| — cermenTHBIH 3aTBOD; 2 — BOAOC/IUBHOH oronosok Oe3sakyyMHOro npoQuiig U3 BHOPHPOBRAHHO-
ro 6erona; 3 — 6rIk; 4 — cy:xeHHe nponeTa; 5 — cOOpHEIE 3IEMEHTEI CTHBHOH rpaHH; 6 — Kperue-
HHe; 7 — poaoboiHeli kononeu; 8 — rogobolinag cTeHka

Pucynox 12 —Crynendaras BofocIMBHAas IUIOTHHA J1s TPOITYCKa 3HAYHTEIBHBIX YE/b-

HEIX pacXolIoB

6.36 Ilpn mpoexkTHpOBaHMHU CTYIEHYATHIX BOJOCITHBHBIX IUIOTHH HEOOXOOMMO YYHTHI-
BaTh, YTO YYaCTOK MX CIHMBHOH I'paHH MEXKIY CTBOPOM, I/Ie NPOHCXOIHT BO3HHKHOBEHHE ajpa-
IIMH Ha MTOBEPXHOCTH MOTOKA, M CTBOPOM, B KOTOPOM ITy3BIPbKH BO3/1yXda IPOHHKAIOT JI0 rpaHeH
cTyneHel, — HauboJiee KABUTAIIHOHHO ONACHBIH. 3/leck CKOPOCTH TedeHHs yiKe JOCTaTOYHO Be-
JIMKH, & BO3/yX €lle He MPOHHK /0 rpaHel crynHeil. Hanbonee cymecTBeHHOE TOHMKEHHE JaB-
JieHHs HaOJIIOaeTCsl Ha BEPTHKAIBHBIX IPaHAX CTyNEHEH.

6.37 Ilpy np¥MeHeHHH KOHCTPYKIIMH CTYIIEHYaThIX BOJAOCIHBHEIX TUIOTHH CO 3HAYHTE/TEHEIMH
yAeNBHEIMH pacxofiaMHi (PHCYHOK 12) HeoBXOIMMO NpelycMaTPHRATh rallleHHe SHEPIHH B HIKHEM

orede. [ToTepu Hanopa Ha CITMBHOM I'PaHK THX IJIOTHH CPABHUTENEHO HEBEIHKH.

JIaGHpHHTHEIE BOJOCIHBEI

6.38 JlaOHpHHTHBEIE BOJOCIMBEI CIEAYeT NPHMEHATE I CYIIECTBEHHOTO CHHKEHHS
(opcuporanus YBB B crmydasx, ecnd Ha moaxone K (DPOHTY COOpYIKEHHS YENBHBIE DACXOIEI
OTHOCHTENBHO HeBemukH (He Gomee 15-20 m%/c). Mx HeoOXODHMO BBINONHSITE B BHIE BEPTH-
KansLHOH cTeHKH (00BMHO HX BEICOTA He Oonee 4 M), rpebeHE KOTOPOH B NIaHE HMEET 3HI3aro-
obpasnyro dhopmy (pucyHoK 13). DTH BOJOCTHBEI ABJIAIOTCS HEPETYIHPYEMBIMH (6€3 3aTBOPORB),

OHH HE Tpﬂﬁ}’TOT ONEPATHRHOro 00CTYKHBAHMA H JIOCTATOYHO HAJEKHEI B SKCIUTYaTal[HH.

4 B HABOP |
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Pucyrok 13 — Cxema naGHpPHHTHOTO BOAOCIHEA

6.39 HeobxoauMo y4HTEIBATE, YTO IpH HalexaineM mondope mapamMeTpoB JaOHPHHT-
HOTO BOJOCIIMBA IIPH TEX e pazMepax 1o (poHTY U HAopax OHHM MOTYT IPOIYCKATh PACXOJIE! B
2-3 paza Oonslne, 4eM npsaMonuHeHHEBIe BogocnuBel. KoaddunuenTt pacxona nabHpHHTHEIX BO-
IOC/THBOB, ONPEEIEHHEIN 0 UX IMHPHHE 110 (JPOHTY B OCHOBHOM 34BHCHT OT OTHOLUEHMH Ho/p
(3mecs Ho — Hanop Ha rpebHE BOIOCITHBA C YYETOM CKOPOCTHOI'O HAIopa Ha IOJX0JE K HEMY) H
Lo/Bo (pucyHok 13). Haubonblime 3HaveHus ero ko3pQHUIUEHTOB pacxo/ia HaxoIATCA IIPH 3Ha-
yeHusx 0,2<Ho/p<04 u npu Lo/Be=3.4...3,8. JlaneHelimee noseimeHne 35aueHui Lo/ Bo npakTh-
YEeCKH HE YBEIMYMBACT 3HAYCHHE Koa((HIHEHTa pacxona, a npH 3Ha4deHusx Lo/By Mensme 3,2
3Ha4YeHHe KO3 HIIHEHTA pacxoga Pe3K0 CHHIKAETCH.

6.40 ITepenuBHas KpOMKa CTeHBI JJaGMPHHTHOTO BOJOCIMBA JOJDKHA OBITE CKPYIJIEHA CO
CTOPOHEI BepXHero 6reda paquycoM, paBHEIM €€ TOIIIHHE.

6.41 JIns yMeHEBIIEHHS BRICOTLI CTEH NabHPHHTHOTO BOJOCIHHBA 110 YCIOBHAM IMPOYHOCTH
JIHO MEX/y CTEHAMH HAa YYacTKE, BEIIBHHYTOM B CTOPOHY HEHXKHero Obeda, Jomyckaercs BEI-
HONHATE C ODPAaTHEIM YKJIOHOM, KOTOpEIH HomkeH ObiTe He Goneuie 1:3. IlpakTHuecku Takoe
MEPONPHATHE HE BIIHAST HA K03QDHIHEHT pacxoa.

6.42 B cnyu4ae, ecny Ha rpefHe NOANIOPHOTO COOPYKEHHUS HENOCTATOYHO MECTA JUIs pas-
MenIeHus NabUpPUHTHOTO BOJAOCITHBA, CXEMA KOHCTPYKIIMH KOTOPOTr'0 MPHBEIEHA Ha pucyHKe 13,
ClIElyET MIPUMEHATE Er0 KOHCTPYKIHIO, 0603HadaeMyio kak PKW (Bomo-
CITHB THIIA «KJIABHIIH ITHAHHHO»), OPHEHTHPOBOYHEIE ONITHMANEHEIE pa3MEPEI KOTOPOH MpHBE/IE-
HEI Ha pucyHKe 14 (P — MaKcHMaIsHas BEICOTA CTeH NabupuiTa). st KOHCTPYKIHMU pasMepaMu, IpHBe-
JeHHEIMM Ha pucynke 14 orHomenwe Lo/Br=5; nampHeiiuee yBelHYeHHE 3TOr0 COOTHOIICHHS HE
OMpaBIaHo YKoHOMHYECKH. Bo3MosKHEI MOAH(HKALIMH 3TOH KOHCTPYKITHH, HAITPHMED:

CO CTYNEeHYaThIM [JHOM BHYTPH HHCXONAIIEH 4YacTH CEKLUHH BONOCIHRA, HMMEIOIICH
MEHBUIHH MTPOJIET;

c Doree NITHHHON KOHCOJIBIO B HUCXOAAMIEH CeKIWY U T.1.
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a) — naH; 6) — pa3pes Mo HHCXOAALIEH YacTH CeKLMH, 8) — pa3pes M0 BOCXOIALIEH YaCTH CeKLHH
Pucynoxk 14 — JlaGupunaTHBIA BOIOCIHB THIIA PKIV

6.43 Koadppuiuent pacxona g NabHPHHTHOrO BOJOC/HBA ¢ apanielbHbIME O0KOBbI-
MH cTeHaMH (pHCYHOK 14) 3aBHCHT OT 3Ha4eHHs Bi/B;. Ero MakcuManbHOE 3HaYeHUe JIOCTHTa-

ercs npu Bi=Bz. B ToXe BpeMs IIPH PACUETHOM Pacxoe 3HaueHHe B2 He JODKHO OBITh MEHbBIIE
2Ho.

Beperoesie Bogocopockl. beicTporokn. Ilepenaanl
6.44 Beperoerie Bo1ocOpOCH! clle/lyeT yCTpaHBaThk INIaBHBIM 0Opa3oM B TeX ciiydaax, Ko-

rjaa TOTIOI']JE.Q)HH CTBOpa BO3BCACHHA THAPOY3Ja HE IMO3BOJIAET pasMCCTHTE BOJOCIHEHYIO I1J10-

THHY B PYCIIOBOH YacTH HApPOY3Jia.
OtnuynTeNRHEBIE 0cOOeHHOCTH 6eperoBeIX BOLOCOPOCOB:
3HAYMTeNbHAs POTHKEHHOCTE TPaKTa;
CJIOKHEIE reoMeTpayeckue HOpMbI OTAETBHBIX YYaCTKOR M Beero BojgocOpoca B LEnoM;

06PRSDBHHHB KOCEIX BOJIH H IPBEDRKKOE HAI OCHOBHBEIM ITOTOKOM Ha y4acTKax CYMEHHA H

OBOPOTOB TPAKTA,

OﬁpEBDBﬂHHE KaTAIMUXCA BOJIH,
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aspauug IoToKa.

Ilpu npoexTHpoBanuy GeperoBrIx BOAOCOPOCOR TOIDKHEL BEITE PEILIEHE! CNEAYIONIHE 3a-
JlagH:

OIpEZeNeHHe reoMeTpuyeckux (opM IHA M cTeH Bopoc6poca. CrnocoBCTBYIOMMX
YMEHBIICHHIO HEXE/ATENbHEIX SBJICHHH IIPH BO3JCHCTBHM HA HUX BYPHOro IOTOKA;

ONPEZIEIEHHE BO3MONHOCTH 00pa30BaHHUs KOCHIX BONH M IIPEDKKOR TIPH B3aHMOIEHCTRBHH
6ypHOro MOTOKA ¢ JHOM H CTEHaMH BoJ0cOpOca B MECTE H3AMEHEHHS uX (hOpMEI;

OLCHKA a3pallii MOTOKA, HPaBIMYeCKHX COMPOTHBIIEHHH H CHOHTAHHOIO BOJIHOOGpa-
30BaHHA Ha TpakTe BojocOpoca;

OLICHKa KABHTAITHOHHOI'0 BO3ACHCTRHA [I0TOKA Ha 00TekaeMbIe IIOBEPXHOCTH BoI0c6poca;

paspaboTka Mep 10 CHHIKEHHIO KABMTALMOHHBIX BO3NEHCTBHH M BOSMOXHOCTH BO3HHK-
HOBEHHs! CIIOHTAHHOI'0 BOMTHOOOpaz0BaHus (KATALIUXCS BOJIH).

6.45 OcHoBHble yuacTku Geperosoro Bogocbpoca (pucyHok 15):

! — moxBoOAsAIMIT yIaCTOK B BHJIE DACYHCTOK GEPEroBOro CKIOHA H/HiH KAaHAJA;

2 —BOJIOCTTHB C YCTPOHCTBAMH IJIsl PErYIHPOBAHHS PACX0/A BOJEL

3 — y4acTok cy:KeHHs, CO3NaBAEMEIN HEMOCPEICTBEHHO 3a BOMOCTHBOM JUs YMEHBLIEHHS
obbeMa 3eMnaHEIX paboT;

4 — OTBONAIIMHA KaHaN, BHIMOJNHEHHBIA, KaK IIPABHIIO, B BHIE MPH3MATHYECKOTO pycna ¢
MAJIEIM YKJIOHOM [HA, HCKIOYAKOIMM ITOATOIICHHE BOAOC/IMBA H BOSHHKHOBEHHE TH/IpaBIHYe-
CKOT'0 IPBDKKA;

J — y4acTOK CyXeHMs M [OBOPOTA B IUIAHE, yCTpaHBaeMBIH, KaK IIPABHUIIO, B MECTE Iepe-
X0/ta cOpOCHOTO TpakTa B KPYTOHAK/IOHHBIH Y4ACTOK;

6 — KpYTOHAKJIOHHEIH Y4aCTOK, BHITOMHEHHEIH B BHAE GEICTPOTOKA MK nepenafa (o6erg-
HO MHOTOCTYIIEHYATOT0):

7 — KOHIIEBOH y4JacTOK.

B ycnoBusix y3k#x pedHEIX KaHEOHOB YacTk BOJOCGPOCHOTO TPaKTa, pacrojoKeHHas Ha
BBEICOKHX OTMETKaX, BRINOJHACTCS, KaK PABHIIO, B TYHHENEHOMH BbIpaboTke (pasnen 7).

6.46 Hambonee pacmpocTpaHeHHbIe BAPHAHTEI KOHCTPYKTHBHOTO oopMIIEHHS HaYasb-
HBIX y4acTKoB Oeperosoro Bogocbpoca:

(pOHTANEHEN TOAX0N K BOAOCIHBY — IPH HANHYHE JOCTATOUHO IIHPOKOH Oeperosoii Teppacsl,
B MpeJieiaX KOTOPOH MOTYT OBITh BBIMONHEHEl PACYHCTKH, MOABOASIINE K BOXOCIHBY, rpeGeHs
KOTOPOro pACIIONaraeTCs mapaienbHO OCH MOANOPHEIX COOPYXKEHHMH HIIH 110/ HEBOBIIMM YI-

JIOM K Hel;

B IACAD |
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Pucynok 15 — Cxema Geperosoro noBepxHocTHOTo Bojiocbpoca

TpaHINEHHEIH BOJOCIHE — IPH OrpPaHHYEHHEIX BO3MOXKHOCTAX CO3JIaHHS ITOJXOIHBIX
pACUHCTOK B YCIOBHAX KpyTOro OeperoBoro CKJIOHA W/WIH HeomlpaBnaHHo GonbmoMm obneme
pacumiCTOK, a TakiKe B CBA3M ¢ He0OXOJMMOCTRIO YCTPOHCTRA NPOTHKEHHOTO BOAOCITHBHOTO II0-
pora A MpOIycKa 3HaYHTENBHBIX PACX0I0B BOIBI IPH MalIOM [MOJBEME YDOBHA BOJBI B BEPX-
HeM DOrede.

6.47 PazpaboTka pannonaikHeIX GopM BosocbpocHoro Tpakta Geperororo Bogochpoca
Ha y4JacTKax CYXeHHs, paclIHpeHHs, [TOBOPOTA MMM HX KOMOHWHALMH NOMKHA NMPOH3BOJHTHECA
cnocobamu ynpaenenus Oypusvimu nomoxamu. O60CHOBaHME KOHCTPYKTHBHBIX (HOPM 3THX
Y4HacTKOB JOIDKHO IPOH3BOAHTECH METOJAMH MAaTEMATHYECKOro MOJEIHPOBAHHUS U IIPOBEPATECH
Ha (u3nyeckux Monensx. B mponecce Monenuposanus ocoboe BHUMaHHE TODKHO OBITh yIETEHO
BBISIBJICHIFO KABHTAITMOHHO ONACHEIX 30H U YYACTKOR JIOKATEHOTO MOBBITICHUS YDOBHEH BOZIBL

Ilps NpOEeKTHPOBAHMM KOHCTPYKIHiL, YIPaBIIOMMX OYPHBIM IOTOKOM, CJEIYeT CTpe-
MHTBECH K TOMY, 4TOOBI 00TeKaHHEe HX MPOHCXOIHI0 OE30TPHIBHO.

6.48 B MecTax CyeHHS U MOBOPOTa OOKOBBIX CTEH BOAOCOPOCHOTO TPakTa Ha IOBEpPX-
HOCTH OypHOro morToka HeusOexuno obpazoBaHHe KochiX BojH (npebkkoe). Mx obpasopanue

MOXHO CHHTATL AOITYCTHMEIM E CIIYYAE, KOTI'la OHH HE IpHBOAAT K BEIIIIECKaM HEpE3 boKoBEIE

44 B HABOP
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CTEHBI M HE CO3/AI0T HEelpHeMJIEMYIO KapTHHY TeYeHHs Ha HHUMKEpAclONIOKEHHOH YacTH BOZO-
cOpOCHOIO TpakTa.

ITpy HeoOXOAMMOCTH CHHIKEHHS BBICOTHI KOCEIX BONH (IIPEDKKOB) CIENYET BHECTH KOH-
CTPYKTHBHOE H3MEHEHHe B OYepTaHHE CTeH, a NpH HeoOXOOUMOCTH, H B OUEPTaHHA JIHA BOJIO-
cbpocuoro Tpakta. [Tonfop paroHanEHOTo ouepTaHusa BogocOpPOCHOro TpakTa B 30He 0Opa3zo-
BAHHUS KOCHIX BOJIH CIIEAYET MPOH3BOAHTL METOJAMH MATEMAaTHYECKOIr0 MOJenporaHus. B oT-
BETCTBEHHEIX CITy4asx TpeOyeTcs 3KCIEPHMEHTANIBHOE ITOATBEPIKIEHHE.

6.49 Ilpu BeIOOpE YKIOHOB JHA TPACChl OBICTPOTOKOB, MIPOITYCKAIOIIHX PACXOBI BOIEI C
BEICOKHMH CKOPOCTAMH Te4eHHs, HeoOXOIHUMO CTpeMHThCA, 4TOOb! Dobllag YacTh BEPXOBOTO
y4acTKa TPAKTa BEIIONHSIACE C OTHOCHTENBHO MAIBIMH YKIOHAMH, & YH4CTOK CO 3HAYHTEIIBHEI-

MH YKIIOHaMH pacnoJjarajica B KOHLe 6bICTp0TOKa. HPH CONMpPSKEHHH YIaCcTKOB C OTHOCHTEJIBHO

MaJIBIMH YKIOHAMH JHA C Y4acTKamH, YKIOH JIHa KOTOPEX I >> 1. (THE iy — KDHTHYECKHH

YKIIOH) cleqyeT NPHMEHATE KOHCTPYKIMH, MCKIIFOYAIOIIHE IOSBJEHHE HAa KPYTOHAKIOHHOM
y4YaCTKE 3HAYHTEIBHBIX BAKYYMOB U KABUTALIHUH:

BBIIOJIHEHHE TIPOGHIIA IHA 3TOTO y4acTKa 110 KpHBOH cBOOOTHOIO NMafeHHus, PacCHHTaH-
HOH o cpejHell CKOPOCTH Ha BEPXOBOM YJacTKe;

YCTPOHCTBO B IPOJONLHOM NpohHile HA CTHIKE STHX YYACTKOB BEPTHKANLHOIO YCTyIa C
IOABOIOM K HEMY BO3ZIYyXa.

JIns CHHYKEHHsS ONACHOCTH KABMTAIMOHHEIX SBIEHHH HA TpaKTe Takux OBICTPOTOKOR
clelyeT IMpelycMaTpHUBAaTE YCTPOHCTBA I CHAOMKEHHS BO3IYXOM CJIOEB IOTOKA, IIPHMBIKAIO-
IMHAX K 06TexaeMEIM IOBEPXHOCTSM (a3paTopkl MOTOKa), TpeDOBaHHsA K KOTOPEIM NPHBENEHEI B
6.22 1 6.24.

6.50 ®opmMa M KOHCTPYKLHA KOHLIEBOI0 y9acTKa 3aBHCHT OT CXEMbI CONPMKeHH
Bofochpoca ¢ HH:KHAM Obedom

IlpH cpegHHX H BRICOKHX HAOpax H NpH HAIHYHH B HIDKHEM Opede CKaNbHBIX H MONYC-
KalbHEIX TPYHTOB colpsbkeHHe OpedoB Hambosee menecoobpasHO OCYLUECTBIATE MO THITY OT-
OpowreHHO# cTpyH. B 5THX yCIOBHAX KOHLEBOH y4acTOK BofocOpoca BEIMOIHSIETCA B BHAE HOC-
Ka-TPaMILIHHE, KOHCTPYKIHSs KOTOPOro noabupaeTcs TakuM oOpasoM, 4ToObl 06ecnednTs nepe-
pacnpeneIeHHe CTPYH H IOCTyIUleHHe oTGpackIBaeMoro MOTOKA MO/ BO3MOMKHO MEHBIIHM yr-
JIOM K IPOTHBONOJOXHOMY 6epery (paszen 9). [Ipu sToM, rameHue sHeprad cOpPocHOro MOTOKa
JOIDKHO MPOHCXOIHTE B BOPOHKE MECTHOIO Da3MblBa HIIH B CHELHHAILHO MOATOTOBISHHOM
yrnybnenuy B nHe oTBoAsAmero pycna. Ilpu yrpose noiMbiBa OCHOBAHMS KOHIIEBOIO y4acTka
BomocObpoca, a TakkKe CYIECTBEHHOrO BO3/IEHCTBHS B 30HE NMaJeHHs CTPyH Ha OeperoBbie CKIIO-

HBI JIOJKHEI OBITE pa3zpaboTaHkl MEpONPHATHS, IPENATCTBYIOMHUE HX Pa3pyLIEHHIO.
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B cnyyae monyckanbHEIX H HECKallbHBIX IDYHTOB, CIIATAIOIIMX PYCIO B HHXHeM 6bede,
KOHIIEBOH y4aCTOK CJIE/yET BEINOMHATEL B BHJE BOJ0GOHHOrO KOJIOANA HIIH BoHoOOs ¢ racuTe-
JAMH DHEPruH (NMpcel, mamku H fp.). Conpsokenne GhIcTpoToKa ¢ BoZoGOEM CIEAyeT ocy-
IIECTBIATE YCTYIIOM B CIOy4asxX yKasaHHEIX B 6.23. Jluo u Gepera oTBoOsAINEro pycia JOMKHEI
OBITE 3aKpelIeHEL.

6.51 YMeHbIIEHHE CKOPOCTH TEYCHHS U MOBEIIEHHE HHTEHCHBHOCTH TAINEHHS SHEPTHH
TMOTOKA B NpeAenax TpakTa ORICTPOTOKA MOXKET OBITH JOCTHIHYTO YCTPOMCTBOM HA €ro [HE YCH-
MeHHOH IIepoXoBaToCTH. B kauecTBe yCHIEGHHOH IIEPOXOBATOCTH YAINE HCIONL3YIOT HH3KHE
CTEHKH (pebpa), CIUIOLIHBIE HIIH OTAENBHO CTOSIIHE, PACNOJaraeMbie B IJIaHe pa3TuYHBIM 06pa-
30M (pHCYHOK 16) TpaneuexJalsHOro HIIH OPAMOYIOJIBHOIO ceyeHHs. BrlcoTa JEMEHTOB IHe-

POXOBATOCTH He N0IKHa OeiTe Gonee A/3, roe h — rmybrHa noToka.

| F T T IR TP

g ! [

| P |

[ = 8A - paccTofHHE MEXIY OCAMH 3/IEMEHTOB LIEPOXOBATOCTH; A - LIMPHHA
3MEMEHTA IepOX0BATOCTH (MPH TPAaNeLeHAANEHOM CEYEHHH — CPEIHSS 110 BBICOTE)

Pucynok 16 — TuB! yCHIEHHOH [IEPOXOBATOCTH Ha OBICTPOTOKAX:

IlpaMmenenue ycHNeHHOH LIEPOXOBATOCTH CMOCOOCTBYET CYIIECTBEHHOMY OONErdeHHIO
(a HHOTZIA W OTKa3y OT YCTpOMCTBA) KpelyieHus B HHxKHeM Opede, a TakKe CHHIKEHHIO OIAcHO-
CTH KaBHTAIIHOHHEIX BO3/IEHCTBHH Ha 00TexaeMBIX MOBepXHOCTAX. HauankHEIi cTBOP, HHXE KO-
TOPOr0 yCTPAUBAETCS YCHIIEHHAs 1IEPOXOBATOCTh, IPHHAMAETCS BEIIIIE MECTA, IJI€ CKOPOCTH I10-

TOK& OOCTHIaI0T MOPOTOBRIX 3Hﬂq3HHﬁ, IMPH KOTOPBIX BO3MOXMHO BOZHHKHOBEHHEC KABHTAITHH.

IA AT
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6.52 Tlpu mpoexTHpoBaHHH OEICTPOTOKOB CIENYET YYHMTHIBATE BOSMOKHOCTE BO3HHKHOREHHS
Ha cBOOOIHOI TOBEPXHOCTH KATAIIUXCS BOJH. BOZHHKHOBEHHE KATSLIMXCA BOJIH BO3MOMKHO TIPH
GonpInoi mmiHe GBICTPOTOKA, KOT/A HA HEM YCTAHABIMBACTCH PEXHUM TedeHHs, ONMM3KHH K pas-
HOMEpPHOMY, IIPH MOCTOSIHHOM yKJIoHe fHa Gonee 0,01 unu npu U3MEHEHHH YKJIOHA JHa ¢ 60Jib-
mero Ha MeHbIWi. [Ipy aspanuy MOTOKA BO3MOMKHOCTE 00pa30BaHHs KATHIIMXCS BOJIH YMEHB-
maetcs. [Iporuozuposanue BoNHOOOPA30BAHKS CIEIYET BBINONHATE PACYETHLIME METONAMH s
pana pacxozor ot 0,20 10 Op — MakCHMANLHEIH pacYeTHEIH pacxol cOpoca yepes COOpyKeHHe,
st BBISIBJIEHHA PACX0/Ia, PH KOTOPOM BOJIHEI MOTYT JNOCTHTaTh HAaHOOMBINEH BBICOTEI.

st McKIoYeHns: oDpa30BaHus KATAIIMXCS BOJH CIENYET yCTAHABJIMBATH MPOJONLHEIE
pas/ie/IMTENbHEIE CTEHBl MIH MPUMEHSTE Ge3BONTHOBEIE (JOPMBI MONEPEYHOro cevyeHHs OrIcTpo-
TOK&: TPEYroJbHY0, NnapaboMyecKyro, AMIHITHYECKYIO H T.[.

Katsamuecs BOMHEI MOTYT CUHTATHCS JOMYCTUMBIMH B CllyYasx:

rayOWHBI IPH HAMYHH KATAIIMXCA BOJH MeHkIle TIIyOHH, COOTBETCTBYIOIIHX CIIy4Yalo
IpoIycKa MaKCHMalIEHOTO pacxona Op;

konebanus ypoBHS B HIXHeM Orede, o6ycnoBneHHbIE BOTHOOOpa30BaHHEM HE BEI3LIBA-
IOT HEeXKeaTeILHEIX TOCTIeICTBHH.

6.53 Iepenazs! caeAyeT yCTPauBaTh B Te€X ClIydasX, KOrja penbe() MECTHOCTH H/HJIH BEI-
MOJTHEHHBIE IPOEKTHBIE MPOpabOTKH MOKa3BIBAIOT HX NPEeHMYIIECTBO Mepe/l BapHaHToM 6BICT-
poToka. PasnuyaroT THIB! IepenajioB (pHCyHOK 17): ogHOCTymeH4aTsie (¢) ¥ MHOTOCTYNEHYa-

Thie (6), Konoze3HEle (a, 8) 1 beakononesHkIe (6).

Pucynox 17 — Cxemsl nepenaios

Yucno CTynGHEﬁ, HX BBICOTA H IJIHHA JOJKHEI YCTAHABIHBATECS B 3aBHCHMOCTH OT [1PO-

IOJBHOTO MPOGHIIS MECTHOCTH H KOHCTPYKTHBHEIX cooOpaskeHui. J[nuHa cryneneit / xomomes-

Y LIATE AP \
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HOTO nepenaja A0JDKHA HazHavYaThCd He MEeHbIle CyMMBI 3HAUEHHH MANbHOCTH OTjeTa cTpyM o
OT CTEHKH BEpXHEH CTYNEHH M AJTHHEI IPEDKKA /np BHYTPH BoZoGOHHOTO KOI0AUa, 06pasyeMoro

CTEHKOH paccMmaTpupaeMmoi cTyneHu: [ = [; + [,. Bricota Bojoboilinoit crenks momkHa obec-
Y 0 np

NeYHBaTh 3aTOIIICHHE THAPABIIHYECKOTO IIPEDKKA BHYTPH KOJIO/IA.

6.54 TpanmekHble BogocOpoCk! (BOZOCOPOCE! ¢ TPaHIIEHHEIM BXOTHBIM Y4acTKOM) Lie-
NecoobpasHO MPHUMEHATL NPH CTECHEHHEBIX IOAXOHBIX YCIOBHSX M KPYTHIX GEperoBBIX CKIIO-
Hax, KOr/la yCTPOHCTBO ()pOHTAIBHOTO BXOZa B BOAOCOPOC NMPHBOMAT K HEOBXOMUMOCTH BHITON-
HEHMS TIIYOOKHX M CYLIECTBEHHBIX 110 06beMy BEIEMOK. Takoro pojia BXOIHEIE YIACTKH C Pa3BH-
TBIM BOZOCITMBHEIM ()POHTOM ClEJyeT NMPHMEHATH TpH HEOOXOAHMOCTH OBECcIeyeHus OTHOCH-
TENBHO HEOOMBIIMX KoJlebanuii ypoBHS BepxHero Gbeda. B aToM cnydae TpaHmieHHbIE BXOIHEIE
YHacTKH NpeaycMaTpHBaioTcs 6e3 3aTBOpOB, a MX rpedeHb MO/DKEH BEIMOJHATHCH HA OTMETKE
HITY (pucyrok 18).

@) —nnaH; 6) — Bua Ha 60KOBOH BOJOCI/IHB CO CTOPOHBI BOJOCOPOCHOH TPaHLIEH; g) H &) —
NonepevHEIe paspesk! Mo npoieTaM 6OKOBOro BOAOCIHEA, COOTBETCTBEHHO, ¢ HOCKaMH M Ge3
HOCKOB Ha CITHBHO#H TpaHH;
| — BricTpoTOK; 2 ~ 6OKOBOH BOAOCITHR; 3 — MposieThl GOKOBOr0 BOMOCIHBA C HOC ke MU

Ha CIHBHOH rpaHH; 4 — nponetel 6e3 wocwoR ;5 — pogocbpocHas TpaHines

Pucynok 18 — Beperoroii moBepXHOCTHBIH BogocHpoc ¢ TpaHIIEHHBIM BXOIOM:
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OcobeHHOCTE KOMITOHOBKH BOAOCOPOCOB ¢ TpaHIIEHHBIM BXOIOM COCTOHT B TOM, 4TO
BoJa cOpachIBaeTCs Yepe3 paclooNKeHHBIH Ha rpebHe BOMOCIHE B JNTHHHYIO TPaHIIED, 10 KO-
TOPO#H OHA MOCTYNAET Ha TPakT Bojochpoca.

BogocOpocHyio TpaHIIEo clie/lyeT pacroiarath napamienbHo Oepery mpH pacroliome-
HHH BOJOCIIHBA C OJIHOI ee GOKOBOI CTOPOHEI HIIH TIPH PACIIONOMXKEHHH C JIBYX CTOPOH — ¢ Goko-
BOH H TopueBoi. B ciydae 61aronpHsTHEIX TomorpadHYECKUX yCJIOBHH cOPOC BO/IBI B TPAHIIEIO
JOJDKEH OCYIIECTBIATHCA C ABYX OOKOBBIX CTOpPOH M ¢ Topua. s pa3BHTHsA BoZOCOPOCHOTO
¢poHTa nenecoobpasHO MpeqycMaTpHBATEL MEPEZ BXOAHBIM CEYEHHEM BoJiochHpoca HECKONRKO
Beepoobpa3Ho pacTONOXKEHHBIX TPAHIIEH.

6.55 B cocraBe TpaHIIeHHBEIX BXOIHEIX YYacTKOB CIIeNyeT NPHMEHATE BOIOCIHBHBIE
CTEHKH C OroJIOBKaMH Ha rpebue, 06/1anaromuMH BEICOKHME KodddunneHTamMu pacxoa: be3sa-
KYYMHEIE H BaKyyMHEIe, IpH 9TOM He JomycKaeTcs HX paboTa B MOATONJIEHHOM peXXHUMe Tede-
Hus. [lon cTpyd BOABI, MOCTYNAOIIHE B TPaHIUEIO MEpelHBOM depe3 oOTexaeMbId OroJIOBOK,
CIIe/IyeT NpeyCMAaTpHBaTh [OJIBOJI BO3yXA.

6.56 I'mppapnuueckuii pacueT TedeHHs Ui ONpEAEIEHHS Pa3sMEPOB TPaHIIEH JOIDKEH
NPOBOAMTECH HA OCHOBAHMM YpaBHEHMs IOTOKA C NMEPEMEHHOH MAacCOM, IIPH 3TOM MOXHO Ipe-
HeOperars MoTepAMH Haropa Ha TPpeHHe 10 JUTHHE.

6.57 Ilpu IpOEKTHPOBAHWH TPAHIIEHHBIX BXOMHBIX Y4aCTKOB BOJOCOPOCOB HEOOXOMMMO yUHTEI-
BATb BO3MO)KHOCTB Pa3BHTHA LIMPKY/ILIMOHHOIO JIBHXKEHHS B TpaHIIee, KOTOpoe HabMOMAeTCs IIPH OJIHO-
CTOpOHHeH rojiade BOJEI B TpaHmero. s npeNoTBpalle s TAKOr0 JBIDKEHHS, MPHBOMAILIENO K CYIle-
CTBEHHEIM IIEpeKOCaM YPOBHEH B TIOTIEPEUHBIX CEYEHHSX TPAHLIEH, KOTOPhIE PACIPOCTPAHAIOTCA TI0
IUTHHE TpakTa BogocOpoca, BO3MOMHO IMPHMEHEHHE CIIEIYIOIHX KOHCTPYKTHBHEIX MEPOTIPHATHH:

yepeJOBaHHE MO [THHE GOKOBOrO BOJOCIHBHOIO (JPOHTA YyYACTKOB C INIAJKHMH OT0JIOB-
KamMH W OTOJIOBKaMH, 3aBepINaloIMUMHCS HOCKaMH, 0TOpachIBarOIIMMH MMOTOK K NPOTHBOIMONONK-
HoH cTeHe TpaHeH (pucyHok 18); Hanbonee ynobHo Takoe yepeoBaHHE B Cllydae BONOCIHBA C
MPOMEKYTOYHEIMH OEIKAMH;

yCTaHOBKa IIMPCOB-TacHTENEH Ha JHE TPaHILEH;

YCTPOHCTBO BRICTYMarolux pebep Ha GOKOBOH cTeHe TpaHINEH, PacloNOXKEHHOH Harpo-
THB BOJOCITHBHOH CTEHEL.

HeoGxoauMo yIHTEIBATE, YTO 3TH KOHCTPYKTHBHBIE MEPOIIPHATHA IPHBOJIAT K YBETHYEHHIO

asparnii 1 I‘JTyﬁHHLI IIOTOKA B TPAHIIIEE H B HAYAIE OTBOIAILCTO yHacTKa B().Hocﬁpoca.
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Benomorarensneie Bogocdpocel. [lnaskHe BeTaBKH

6.58 BenomorarensHeie BOZOCOpOCHL, B CYLIECTREHHOH Mepe HoBBIIIajornue Oesomac-
HOCTE SKCIUIYATAlHH THAPOY3JIOB, NOIKHEI IpeIHAZHAYATLCS OMIA MPOMYCKa MABOAKOB PeKOH
noeTopsAeMocTH. M BKIMOYeHHe B COCTAB MHAPOY3NOB IenecoobpasHo MPH CYIIECTBEHHOM Ipe-
BHIINEHHH [TOBEPOYHOTO pacdeTHOTO pacxo/ia Hasl OCHOBHBIM.

KOHCTpYKTHBHO BCIIOMOTATE/IbHBIE BOAOCOPOCH! ClIeyeT BO3BOJMTE B BHJIE HEPETYIIHPYEMBIX
BozocOpocos (6e3 3aTBOPOB), BoAocOpOCcOR ¢ BojoeHcTRyomAMH 3aTBopamH (10.21-10.24 ) wm B
BHJIE TUIABKHX (Pa3sMBIBAEMBIX TIEpEMBAIOIIMMC Yepe3 rpedenk noTokoM) BeTaBok. K Gmarompusit-
HBIM YCJIOBHSAM JUIS BBITONHEHHS BOAOCOPOCOR MEPBEIX IBYX THIIOB OTHOCHATCS:

JUHHHBIHR GPOHT BOJOCOPOCHEIX COOPYKEHHI,

Hanu4ue Ha Oepery BOJOXpaHHIIHINA CEANOBHHEI, TIO3BOJIOIEH OTBOJHTE BOMY Ha y4a-
CTOK HHIKE II0 TEUEHHIO PEKH HIIH B IPYTOH BOJOTOK.

Takue BomocOPOCE MOTYT BBHIONHATECA B Oeperorod 4acTH NIIOTHHEI HIIM B II0pOJax
OeperoBoro MPUMEIKAHHA.

IInaBkHe BCTABKH clie/iyeT BEIMONHATE B BHAE pa3spylIAOMICHCS NPH IEPEHBE BOJIEI Ye-
pez rpebeHb HachIIM, KOTOpas IPH YPOBHE BOJABI HH)KE rpebHs ABIAETCA YACTBRIO HAIIOPHOIO
(hpoHTa ruapoy3sia.

6.59 OTeopsInHe TPakKTEI BCIIOMOTATENBHEIX BOAOCOpOCOB HEOOXOIHMMO BEIIONHATE C
MHHMMAIBHEIMH 3aTpaTaMu 6e3 ClElHaJBHEIX YCTPOMCTB /s raleHus SHEPray U ¢ obJeryeH-
HBEIM KperuieHueM BoaocGpocHOro TpakTa uinu Boobure 6e3 aToro kpemnenus. B To ke BpeMs He
cllelyeT NOMYyCKaTh aBapUMHEIX pa3zpylleHHH B Ipeaenax 3Toro Tpaxta. IIpH npoekTHpoRaHHH
OTBOJAIIETO TPAKTA BCIIOMOTATENBHBIX BOAOCOPOCOB, OMKHA ORITE ONMpeeNeHa 30Ha BO3MOX-
HBIX 3aTOMJIEHHH H pa3paboTaHbl MEPONIPHATHA 110 OTNIOBELIEHHIO HACEIEHHSA O IPOIYCKE Pacxo-
JIOB BerioMorarensHoro BojgocOpoca. KoHerpyknueli BcioMoraTensHBIX BOJOCOPOCOB B cliydae
WX PEeIKOro IPHMEHEHHS NO/DKHA OBITE NPedyCMOTPEHA BO3MOKHOCTE NIPOBE/IEHHS BOCCTAHOBH-
TeNnsHEIX paborT.

6.60 BcriomorareneHEle BoJIocOpoCcEL, 0cOOEHHO pacCUHTaHHBIE HA MPONYCK 3HAYHUTENE-
HEIX pacxoJoB, HeoOXOOUMO yCcTpauBaTh TakKHM oOpa3oM, YToObl NPH JIOCTHIXEHWH ONIpENeNeH-
HOrO YPOBHS H pacxoja BOABI BKIIIOYATACE JIHIINE 9acTh X GpoHTa. J[ns 3TOr0 rpebeHb pasHBIX
YYaCTKOB TAKHX BOAOCOPOCOB MOIDKEH PACIIONaraThCs Ha pasHBIX OTMeTKaxX. 1eM caMbIM CHH-
’KAIOTCA pacxXolbl HA BOCCTAHOBICHHE MEPBOHAYANIBHOIO COCTOSHHA BCIIOMOTATENBHOTO BOJO-
cBpoca nocsie nponycka naeojaka. CTyneH4aToe BKIIOYeHHE B paboTy BCIOMOIATENBHEIX BOJIO-
¢6poOCcoB, COBMELIEHHEIX C MJIOTHHOM, MO3BONAET U30EKAThH CYIIECTBEHHOIO yBeNIH4YeHHs chpoc-

HOI'O pacxo[da IpH OTHOCHTENEHO HEBRICOKHX OTMETKAX YPOBHA HHIKHETO ﬁbﬂ(ba.
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6.61 B CypoBBIX KIHMAaTHYECKHX YCIOBHAX HeoOXOOMMO YUHTBIBATE, YTO YCIJIOBHS KC-
IUTyaTallHH BCTIOMOTATENbHBIX BOJIOCOPOCOR MOTYT YCIIOKHHTECS B CBA3H:
¢ iM@nuyuEy AgR HA TIOBEPXHOCTH BOJBI, BOIM3M BONOACHCTBYIOLIMX 3aTBOPOB, MBIA U H3-32
ofiMep3aHus WX 3NIEMEHTOB IIPH OTPUIIATENBHBIX TEMIIEPATYPAX:

C MEJICHHBIM OTTAHBAHHEM BECHOH Hachinell pa3MEIBAEMBIX BCTABOK.

6.62 Pacxo IU1aBKOM BCTABKH JIOJDKEH YCTAHARIMBATECA C YYETOM ITPOITYCKHOH CNOCOOHOCTH OC-
HOBHOIO 3KCIUTyaTanuoHHoro Bofocbpoca u I'2C. YposeHns BOzpl, NPH KOTOPOM HAYHHAETCA Pa3MEIB
BCTABKH, JIO/DKEH OEITE OIpPE/IeNieH HA OCHOBE BOJOXO3SHCTBEHHONO 0D0CHOBAHHS, a €€ OCHOBHBIE pasMe-
pEI (IIPOTSDKEHHOCTE 110 IPe0HE0, OTMETKA IpebHs | 10pora, ieNieHHe Ha YJacTKH) — Ha OCHOBE IHIpaR/IH-
yeckoro obocHoBarus. Beraska I0IDKHA BO3BOAMTECA M3 JIErKOpa3sMEIBAEMOTO MaTepyaia, CBOHCTBA KO-
TOPOTO [OIDKHBI COXPAHSTECS Ha BECh NIEPHOJ] SKCILTYATAITAN; 3TOT MATEPHA HE JI0JDKeH 00Na/Iath CKOb-
HHOY/Ib CYIIECTBEHHBIM ClEIUIeHHeM. TTpH BKIIFOYeHNH BCTaBKH B paboTy NO/DKEH JIETKO Pa3pyIlaTkCs H
€& NMPOTHRODHIILTPALMOHHEIH 3/1eMeHT. B OCHOBAHHH BCTABKH [I0/DKHA OBITE BEIIOIHEHA OeTOHHas 00IH-
II0BKA M TIPUESITEL MEpLI IPOTHB €€ PaspyIIeHNs MK NepelTiBe BOAEL B MecTte conpsmxermst 310 ob/m-
LIOBKH C POTHBO(HITETPALMOHHBIM IEMEHTOM JI0/DKHA OBITE IpeTycMoTpeHa GeTOHHAs NOYIIKA.

PasMEIBaeMas BCTaBKa OTpakKIAeTCsl YCTOSMH; GEIKaMH OHA MOJKET OBITh pa3z/IelieHa Ha
OTHEeNbHBIE yYacTKH. JIOpOXKHOE MMOKPEITHE, eClH OHO IIPOJIOKEHO MOBEPX Pa3sMLIBAEMOH BCTAB-
KH, TAK)Ke JIOIDKHO JIeTKO pa3pyInaThCs MOTOKOM.

6.63 Ilpu paspaboTke KOHCTPYKLIMH [UIABKHX BCTABOK CNEMYET PACCMATPHBATE BAPHAHTEL KOITA
TIEPE/THB HAYMHAETCH Ha BCeM (DPOHTE IIABKHX BCTABOK B IpEENaX OIHOIO H3 €ro H3OIMPOBAHHBIX
YYACTKOB MJIH CHAyasla MOTOKOM Pa3MBIBAETCS THOHEPHBNA KaHal (KaHapa) Ha X rpedHe. [l HHTEHCH-
(HKaMK pasMBbIBa HU30BOTO KIMHA IUIABKHX BCTABOK LIEJeco00pa3sHO HX OCHAINATEL TpHITepamu (Tpyba-
MH, BXOJI B KOTOpEIE B BepXHeM Onedhe pacronokeH Ha OTMETKAX, IIPH KOTOPBIX BCTABKA JIOJDKHA HA4Yu-
HATE PA3PYIUATECS, 4 BEIXO/ U3 KOTOPBIX BBIBEICH Ha HU30BOH OTKOC BCTABKH).

6.64 Ha sKcrTyaTalMio pa3MBIBAEMBIX BCTABOK PACIPOCTPAHAIOTCH Bee TpeboBaHus,
IPEOBABISIEMBIE K 9KCIUTYaTALHK TUIOTHH M3 TPYHTOBLIX MaTepuaios. Kpome Toro, HH30BOH OT-
KOC BCTABKH JIOJDKEH NPeIOXpaHAThCS OT 3apacTaHus u oOpa3oBaHMs KOPHEBOIO KOBpA, & MHOo-

HEPHLIﬁ KaHall Ha I‘pEﬁHE BCTABKH JI0JDKEH OYHINATECHA OT 3aCOPEHHA.

7 TyHHeILHBIE H TPYOYaThIe BOJOCOPOCH] ¢ MOBEPXHOCTHELIM 3200pOM BO/IBI

Be3nanopHkie 3aKPbITHIE BOA0COPOCE] ¢ YPOHTANLHBIMH (JI0OOBLIMH) MIIH TPaH-
meiHbIMH BXOAHBIMH Y4aCTKAMH
7.1 B 6e3HanopHbIX 3aKpEITEIX BogocOGpocax ¢ GpoHTANEHEIM (T1000BEIM) BXOHOM, AOJDK-

HO BBITE 0becreyeHo TeyeHue ¢ YJACTHYHEIM 3all0JIHEHHEM [MOTIEPEYHOr0 CCUCHHA Ha BCeH JUIHHE

r B HABOP | 51



CIT 292 .1325800.2016

TpakTa. Taxkue BogocOpOCE MOTYT ycTpauBaThCs ¢ HEDONBIIHM YKIOHOM IHA (pHCYHOK 19 @) u
6). Ipu 3HauyuTensHOM nepenaze Ope)OR 3a BXOAHBIM OTONOBKOM TAKHX BOJIOCOPOCOR crefyer
yCTpaHBaTL KPYTOHAKNOHHEIH yuyacTok. ConpsiKeHHe ero ¢ OTBOASIOMM YHAacTKOM C MAlBIM
YKIIOHOM JIHA JIOJDKHO BEIMONMHATECH PAJHANEHEIM [IOBOPOTOM B BEPTHKANEHOH IJIOCKOCTH (pH-

cyHOK 198).
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@) — HEMOATOTUIEHHEIH BOJIOCITHE C LIMPOKHM NMOPOroM; 6) — MOATONIEHHEIH BOJOCTHE C
HIHPOKHM NOPOroM.
@) — HEMOATONNEHHBIA BOJOCIHB NMPaKTHYECKOro MpopHns

Pucynox 19 — BesnanopHile 3axpeiTEie BOA0COGPOCEH ¢ ()pOHTAILHEIM JT0OOBEIM

BXOJOM, MPOIIyCKHaA crmocoOHOCTE KOTOPEIX ONPENEIAETCA KaK A BOJOCITHEA

7.2 TIponyckuas crocoOHOCTE (POHTANBHBEIX BOZOCOPOCOB ONpENENSETCs YCIOBHAMH
BXOJa M CTENEHEIO ero noAronieHus. [IponyckHyio crnocobHOCTE OrOJIOBKOB, B NpeJieNnax KoTo-
pBIX IIOTOK HE KacaeTcsl BEpXHEH KpPOMKH BXOJHOTO CeYeHMs, cleyeT pacCUMTHIBATL Ha OCHO-
BaHHH CXeMBI HCTeyeHHs Kak BomocnuB. [Ipu Hanope Ha BxomHoM mopore H = (1.2...1.25)h: (hr
— BEICOTA B KOHIIE BXOJHOTO OroioBKa BomocOpoca) BEpXHAS KPOMKa BXOJHOIO OTBEPCTHA OI0-
JIOBKA 3aTaIUIHBaeTcs U (pOHTANEHEIN Bomocbpoc HaunHaeT paboTaTk IO CXeMe HCTeYeHHs Je-
pe3 OTBEPCTHE.

7.3 Ilpu HemoATOIIEHHOM BXOIHOM CEYEHHH (PPOHTAIBHOIO BOAOC/IMBA HE0OX0IHMO
pa3NiH4aThk TPH CXEMBI ero paboTel KaKk BOJOCHHBA, H300pakeHHbIe Ha pucyHOK 19. Kak ans ne-
IOATOIIEHHOTO BOJOCIIHEA C IIHPOKHM [TOPOroM, [PONMYCKHAA COCOOHOCTE BXOHOIO OrojloB-
Ka JI0JDKHA YCTAHABIHBATECH IIPH YKJIOHE JIHA MEHbIIE KPHTHYECKOrO H ero JUIHHe

2.3 5LIH<6...10. (5)

B s1om nepasenctse L u H— nnmuna BogocOpoca H HAanop Ha €ro BXOJHOM IIOPOTE.

Bnusaue yknoHa JHa Ha NponyckHyio crocobHocThk (ppoHTanBHOrO Bomocbpoca, pabo-
TAFOIMIETO [0 CXEME HEIOATONIEHHOro BOJOCIHEA C IIMPOKUM IoporoM (pucyHok 194), momxHo
YUHTEHIBATECH MOMPABOYHEIM KO3((HIMEHTOM, YBeIH4YHBaOUMM kod(duurenT pacxopa. [Ipu

= Fiaes e 1
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NPHOJIHKCHAN YKJIOHA JHA HEMOATONIEHHOr0 OrOJOBKA K KPHTHYECKOMY YKIOHY CleAyeT
BEpXHEE rpaHHYHOE 3HaYEHHE B HEpaBeHCcTRe (5) yBenuuHBATE IpUMeEpPHO Ha 30%.

7.4 Onpenenenue MPOIYCKHOM CIOCOBHOCTH (DPOHTANBHOTO BOZOCOPOCA, BXOAHOIM 0ro-
JIOBOK KOTOPOro paboTaeT Kak MOTOIUICHHBIA BOTOCIHE C IIHPOKHM IIOPOTOM, JIOMKHO NPOH3-
BOAMTECS TIpH L/H = 6...10 HIn IpH HaTHMYHK MOATONNEHHS CO CTOPOHEI €r0 BEIXOIHOTO Ceye-
HHsA (pHcyHOK 196). PacueT BO3MOXHOCTH MOATOILIEHHS CKATOTO CEYEHHs BO BXOIHOM OTOIIOB-
Ke ()pOHTaNEHOrO BomocOpoca CiieyeT BEIIOIHATE HA OCHOBE IIOCTPOEHHS KPHBOH ¢BOGOHOM
TIOBEPXHOCTH BBEPX IO TEYEHHIO OT IPAHHYHOHN ITyOMHBI B €10 BBIXOTHOM CedeHHH. [Ipomyck-
Has CNOCOGHOCTh ONMPEENAETCs METONOM IOCHeIOBATENIBHBIX MPUOIMKEHHH, IPHMEHSSI YPaB-
HEHHE 3aTOILIEHHOT0 BOJAOCIHEA C HIHPOKHM ITOPOrOM.

7.5 Ilponyckras crocobHOCTE (HPOHTAIBHOTO BOAOCOPOCA, H306PAKEHHOTO Ha PHCYHKE
19 6, nomkHa ycTaHABTHBATHECS Kak JUIs BOJOCIMBOB IPaKTHYecKoro npodums. HanGomee pac-
TNPOCTPAaHEHHBIA NPO(UIL [HA TAKHX OTONOBKOBR — Kakoe-THO0 U3 6e3BAKyyMHEIX OYepTAHHI
BOZIOCITHEA NpaKTHYeckoro npodus. s obecnedeHus nponyckHoit cnocob6HoCTH
IIHpHHA BXONHOTO BOJOCIHMBHOTO OTOJIOBKa (poHTansHOro BojocOpoca TAKOro THIIA JOIDKHA
ObiTh CymiecTBeHHO Gojplmed, 4eM ocTalkHOro Tpakta. [l03TOMy HHXe BXOJHOIO OrOJOBKA
He0OXO0IMMO TIpelyCMaTpHBATh IUIABHO CYKAIOIIMHACS B HANPABICHHH TEUEHHUs y4acToK. Pacro-
TOKEHHWE 3TOr0 CY)XKeHHA Ha KPYTO HAKJIOHHOM ydacTke TpakTa (poHTassHOro Bozocbpoca
AOIDKHO OBITH TaKHM, YTOOEI OHO HE BBI3BIBAIO MOATOTUICHHS M CHIYKEHHS IPOITYCKHOMN CIIocof-
HOCTH BOJIOC/IHBA Ha BXoje. Ecnu 3a kpyTo HaKIOHHEIM y4acTKOM T4Koro (bpoHTAIEHOTO BOJO-
cOpoca pacrosiaraeTcs OTBOAAIIME y9acTOK ¢ HEGONBIIMM YKJIOHOM [HA, TO 3TH JBa y4acTKa
Clle/lyeT COMPATATEh PajiialibHBIM TOBOPOTOM B BEPTHKAIBHOH [IOCKOCTH.

7.6 Jlns cHHMKEHHs ONAaCHOCTH KABHTAIMOHHEIX BO3/IeHCTBHIT Ha MOBEPXHOCTE GETOHHOM
0DZENKY BEICOKOHAMOPHEIX BOLOCOPOCOR PEKOMEHIYETCS PEIyCMATPHBATE Ha MX TPAKTax Me-
POIpHATHS, 00eCreyHBarOLIKHE a’pallHio IPHCTEHHBIX CIOEB [OTOKA. A3paTop MoToKa Heobxo-
AMMO pacronaraTe Ha ero KpyTO-HaK/IOHHOM y4YacTKe BoJoc/HBa. Eciy MpoeKToM IpeaycMoT-
peHa JUIHTeNbHas SKCILTyaTalMs (GPOHTAIBHOr0 BoZochpoca NP YaCTHYHBIX OTKPHITHAX OCHOB-
HBIX 3aTBOPOB, TO a3parop CIEAYET pa3MellaTh HACKOIBKO BO3MOXHO Oimxe K rpeGHIO BOMIO-
CIIHBHOTO OT'OJIOBKa, rie HabmonaeTcs BakyyMHas 30Ha. [l yMEHBIICHHS BO3MOKHOCTH KaBH-
TAlMOHHEIX BO3/IHCTBHA B 30HE CHHJKEHHS JABJIEHHH 3a MMOBOPOTOM B BEPTHKAILHON IIOCKO-
CTH Ha JHe BoJocOpoca 1enecoobpasHo NPeayCMOTPETE A3PALHIO IPHCTEHHEIX COEB OTOKA B
Havajle ero OoTBOAALIEro Tpakrta. [[jis 3Toro mpH conpseHHH TAKOTO MOBOPOTA ¢ OTBOMALIMM
TPaKTOM HeOOXOQHMO yCTpauBaTh BEPTHKAIbHBIH YCTYI C IOJBOJOM K HEMY BO3yXa W3

HaIBOOHOI'O IPOCTPAHCTEA. Ha YHacTKE OT YCTYIIa JI0 MECTda KOHTAKTA IIOTOKAa ¢ JHOM OTBOIA-
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IIETO TpaKTa CIeAyeT YBEIMYHTE BEICOTY IONEPeqHOIr'o cedeHHWs. BrIcoTa HaJBOJHOIO IIpo-
CTpaHCTBa 371eCh JO/KHA ORITE He MeHBIle, YeM Ha IPHMEIKAIOIEM y9acTKe OTBOJSINEro TpakK-
Ta.

7.7 HeobX0MMO YYHTBIBATE, YTO HA YYACTKE CYKEHHS HMIKE BXOJHOIO OrOJOBKA Ha I10-
BEPXHOCTH MOTOKa 06pasyrorcs rpeGHM 3HAYHMTENBEHOH BHICOTHI, KOTOPEIE MpPH IPOMYycKe pac-
YETHEIX PacXoJIOB MOTYT NEPeKphIBATE 3HAYHTENBHYK) HACTh BO3JIYILIHOIO IMPOCTpAaHCTBA Hal
HIOTOKOM BOJIEI U CYIIECTREHHO OTPAHHYUBATE ITOCTYIUIEHHE BO3YXa CO CTOPOHEI BXOJHOIO ce-
YeHHs HA OTBOIAIIMHA TPakT (pOHTANEHEIX BomocHpocos. IlosToMy HeOOXOIMMO NpOBEPATH
YCTOHYHBOCTE TEYEHHS HA OTBOIAIIEM TPaKTe, IPUHHUMAS B MEPBOM NPUOIMIKEHHH, YTO BO3YX
CO CTOpOHE! BepxHero Gbeda Ha TpakT Booblue He moctynaer. EciH MpoeKTOM NpeaycMoTpeH
IPOIYCK PacXoJIOB NPH YaCTHYHEIX OTKPHITHAX 3aTBOPOB B TEYEHHE JUTUTENIEHOrO BPEMEHH, TO
NpoBepKa YCTOHYMBOCTH TEYEHHs JOJDKHA BHINOJHATHECH JUIA YAaCTHYHBIX OTKPEHITHH 3aTBOPOB,
Haubonee OIIM3KHX K NIOJTHOMY.

7.8 lnsa Ge3HANOpHEIX TYHHENEHEIX BOJOCOPOCOR CO CTECHEHHBIMH TOAXOTHBEIMH YCIIO-
BHAMH M KpYTEIMH OEperoBeIMH CKJIOHAMH TAKXKE, KaKk H A OBICTPOTOKOB, LeiecoobpaiHo
[IPUMEHATE TpaHIIeHHEIE BXOAHBIE y4acTKH. [Ipy MX NpoeKTHpOBaHUM HeOOXO0MMO YUHMTEHIBATE
6.54 — 6.57, a Tarke noOHUBATLCS CHH)KEHMS HHTEHCHBHOCTH LIHPKYIAIHOHHOTO TEYEHHS Ha
TPaKTe 10 NPHEMJIEMBIX 3HAYCHHIA.

s NpenoTRpAIEHHA YaCTHYHO HAMOPHBIX PEKUMOB TeueHHs H obecriedyeHus ycToidu-
BOro 6e3HaNopHOro peXKuMa TeYeHHs Ha TpaKTe TYHHeJBHBIX BOJ0CcOpOCOR 3TOr0 THIA Heobxo-
JIUMO YYHTEIBATE a’3pallMiO MOTOKA B KOHIIEBOM CEYEHHMH TpaHIIEH Iepe/l BXOJHEIM CeueHHEM
BoslocBpoca.

IlaxTHbIE BogoCOpoOCHI

7.9 IaxTHEBIe BOOOCOPOCH BEIMOIHAIOT C BEPTUKANLHON HIIH KPYTOHAKIOHHOH IAaxToH ,
KOTOpas NpolijieHa B NOPOJHOM MACCHBE MJIH BO3BOJIMTCS B BHIE OTHENBHO cTosieH Oamuu. B
TIOCTIEAHEM CIydae HX HaseBaloT OameHHEIMH BojocOpocamMH. OCHOBHBEIE KOHCTPYKTHBHEIE
BIIEMEHTEI MAXTHBIX BOZOCcOpOCOR npuBeneHs! Ha pucyHKe 20:

1 — momxomgHOH y9acToK ¢ HeoOX0IHMO#H BEIEMKOH;

2 — BXOJHO#H 0oromoBok Ha rpebHe BomocOpoca, KOTOPEIH BEITOJHAKT B BHJIE CYXalomeH-
¢ Kpyrilol HIH MHOrOyrojibHOH B NijaHe BOJIOCIIMEHOH BOPOHKH HIIH B BHJE 3aKpydHBaloOLIEH
CITHpaNEHOH KaMepEl:

3 — mepexoHENH Y9acTOK, NpeCTaBNSIOMIH co60f yJacTOK IaxThl ¢ IUIABHO YMEHb-
IIAFOINMMCS MONIEPEYHEIM CEUEHHEM;

4 — maxTa MOCTOAHHOTO NOIIEPETHOI O CCHUCHH A,

= W
54 o3 E“S,,i.\- O



59

CIT 292 .1325800.2016

Pucynok 20 — Cxema maxTHoro sogoc6poca ¢ KONBLEROH BOIOCTHBHOM BOPOHKOH (a) U

pAI CXeM KOHCTPYKIIHH, CONPATAIOIIEH €ro MAaxXTy ¢ OTBOJSIIHM TPakToM (6)

5 — KOHCTPYKIIHs,, CONPAraomias MaxTy ¢ OTBOISIIMM TPaKToM Boochpoca (KOeHO ¢ pasimid-
HBIMH KOHCTPYKTHBHEIMH BJIEMEHTAMH, KOTOpEIe 00eCcneyHBaloT OTPBIB TIOTOKA OT BHITYKJIOHN €ro mo-
BEPXHOCTH WJIH OT MOTOJKA OTBOUIIIENO TPAKTA H CIOCOOCTBYIOT TNOABOZY B 30HY OTPRIBA BOIIYXA;
IIaXTHBIA BOZODOHHBIH KOJOZIELT; TOPH2OHTANEHOE 3aKpyIMBAIOIIEE YCTPOHCTBO);

6 — OTBOAALIMHA TPAKT;

7 — maxTa 1ns NOABOAa BO3MyXa.

7.10 Ovepranue NOAXOMHOIrO y4acTKa M KOHCTPYKIHsS BOJOCIHBHON BOPOHKH, KOTOPYIO
pacnonaraior BOmu3H Gepera wiM B GeperoBEIX BEIEMKax, JOKHEI CIIOCOGCTBOBATH, MO BO3-
MOXHOCTH, PaBHOMEPHOMY DACIPEAENICHHUIO PACX0/IA BOJIBI IO IEPHMETPY BOJOCIHBHOMR BOPOH-
KH H INpENOTBpAIEHHIO BPALUETENEHOIO NBHXKEHHs B Imaxte Bomocbpoca. B maxTHeIX Bomo-
cbpocax ¢ panuankHOH BODOHKOH BpamaTeNbHOe [ABHKEHHE OTCYTCTBYeT ipu H/R < 0,2 u mpu
c/R = 1, rie R — pammyc OKpyXHOCTH 1o TpebHIO BOAOC/IMBHOM BoponkH; H — Hamop Haj ee
rpebHeM; ¢y — BBICOTA rpebHS HaJ AHOM MOJXOAHOTO YYaCTKA.

B6muzu npsmonuueiinoro 6epera Bo0XpaHHIHIIA IS IPEAOTEPALIEHHS BPAIIATEIEHO-
TO NBHIKEHHS B INAXTE OCh BOJAOCITHBHOH BOPOHKH CJIEJYET PACIIONAraThH HA PACCTOSHHH [0 OC-
HOBaHHs OeperoBoro oTkoca, mpepkiuiaomeM (4...5)R. Eciu rpefens ROPOHKH YAAIEH OT bepe-
rOBOro oTKOCa Ha pacctosiuue 3R > a > 2R u 2R = a = R, To B Ka4ecTBe IPOTHBOBOJOBOPOTHAIX
YCTPOHCTB CIIEAYET HCIOIb30BATh, COOTRETCTBEHHO, NPAMOIHHEHHYIO CTEHKY (pucyHOK 21 a) 1
KPHBOTHHEHHYIO CTEHKY (PHCYHOK 21 6),[IIaBHO OMEPYEHHYIO Ha OCHOBAHHH YPAaBHEHHS

P=a +C, (6)

B HABOP | s
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rje B | o — yriel, onpe/eNsiolye MoJI0KEeHHe KPHBOJIMHEHHOI0 KOHTYpa pa3/ielbHOM CTEHKH B
nnane. 3HavyeHue o 3axaetcs B guanasoe ot 0° jo 70°, a sHavenne C NpHHHMaeTCsA paBHLIM B
npeznenax ot 5° go 15°. Ilepeceuenne mydeii u2 Touek A u b npu pasnuuHeIX yrnax o u } onpe-

OEJACT O4YCPTaHnHe 3TO#H paBﬂEJIBHDfI CTCHKH.

a) 6) '

(1) — NpH PacCTOAHKH OT rpebHA BOPOHKM A0 ocHoBaHus otkoca 3R=a> 2R, 6)—npu 2ZR= a = R,
1 —rpebenn BOpOHKH; 2 — OCHOBaHKE GeperoRroro 0TKoca; 3 — NMPOTHROROIOBOPOTHAN MPAMOHHEHAA CTeH-
Ka; 4 — POTHBOBOJIOBOPOTHASA CTEHKA KPHBOJIHHEHHOTO OYepTAHHS

Pucynok 21 — [IpoTHBOBOIOBOPOTHBIE KOHCTPYKIHH ¥ NpAMOHHeliHOro 6eperosoro

OTKOCAa

7.11 Ilpu pacnonoeHHH BOJOCIMBHOH BOPOHKH IIaxTHOro BojocOpoca B GeperoBoi
BEIEMKE, B KOTOpPOH HamnpaBleHHe NOX0Ja BOAEI K 3TOH BOPOHKE CYIIECTBEHHO OTIHYAETCHA OT
pafHalBEHOTO, OUEPTAHHE BBHIEMKH B IUIAHE JOJDKHO BEITOJNHATHCH MOMHTOHAIBHBIM HIIM Iapabo-
nmHYeckuM (pHcyHOK 22). KpoMe crielHalbHOrO OYepTaHHs BBIEMKH JUIA NPeOTBpAINeHHs Bpalia-
TeNEHOTO JBMIKEHHS, B IIaXTe TaKOro BojocOpoca, HeoOXoaUMO NpesycMaTpHBaTh IPOTHBOBO-
IOBOPOTHBIE KOHCTPYKIHH. B BBIEMKE MOJHIOHANBHOIO OYEPTAHMA [UIA YCTPAHEHHH Bpalla-
TEJNBHOIO JIBHXKEHHMA IOCTATOYHO YCTPOHCTBO ABYX NPAMOJIMHEHHBIX HaANpaBIAIOMHAX CTEH
JUIAHOH [er = (2,5...3)H. B BrieMke napabonuyeckoro odepranus np a = (1...1.5)R sddexTus-
HO NIPHMEHEeHHE NPOTHBOBOIOBOPOTHOIO YCTPOHCTRBA B BHJ/Ie KPHBOIHHEHHON CTEHKH Ha rpebHE
BOJOCTHMBHOH BOPOHKH, NIpoXoAsiiel depe3 HeHTp maxThl (pucyHok 22 6). Ilpn eme Gonpimem
YMEHBIIEHHH pa3MepoB BEIeMKH @ = 0,5R u ee mupune [ = (6...12)R MOXKHO IPHMEHATE YETBIPE
KPHBOJIMHEHHEIE HANPABISIONME CTEHKH (pucyHOK 22 B). BeikH Ha rpeOHe KONBLEBOH CTEHKH
(pucyHok 22 T), koTopble ABISIOTCH 3(Q(EKTHBHEIM MPOTHROBOAOBOPOTHEIM MEpONpPHATHEM,
clieflyeT IPHMEHATE TONELKO B TeX CIydasx, €CIIH OHH SBIAIOTCA ONOpaMH ciy:kebHoro Mocra,

OPHMEHSIOTCH I PA3MEIICHHS a3DAlMOHHBIX TPYO MIIH YCTAHOBKH 3aTBODOB.

56 B HAEBOP
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| — IiBe npAMONMHEliHbIE HANIPARNAIONIHE CTEHKHM; 2 — KPMBOJIMHElHAN CTEHKa;
3 — YeTwIpe KPHBONIHHEHHbIE CTEHKH; 4 — Gbiku Ha rpebHe

Pucynok 22 — IIpoTHBOBOIOBOPOTHEIE KOHCTPYKLMH B BEIEMKAX TIOJIHTOHANBHOTO (a)

1 napabonayeckoro ouepranus (6-r)

7.12 Paguyc BOJIOCTHBHON KONBUEBOH BOPOHKH R JOMKEH yCTAHABIMBATECSH, HCXOMIA H3
PAcueTHEIX 3HAYCHHH PaCcX0/I0B OCHOBHOI'O HJIH MOBEPOYHOrO Clly4as M ¢ YUETOM 3a/IJaHHOr0 Ha
OCHOBE TEXHHKO-3KOHOMUYECKHX CONOCTABJIEHHH Haropa Ha rpebHe Boporku. [lpu 2.2H < R < 5H
HEOOXOMMMO NMPUMEHATE KONBLEBbIE BODOHKH, 06TEKaEMBIE TOBEPXHOCTH KOTODBIX B PajHallb-
HEIX CEYCHHSX BLIIO/HEHBI B COOTBETCTBHH C OYEPTAHMAMH BOIOCIMBOB IPAKTHYECKOro Mpoduis.

7.13 Iloctpoenye npoduns BOXOCIMBHOH BOPOHKH MOXHO MPOH3BOIHTH, NPHMEHSS
OJTHH H3 CJIE/IyIOITHX METO/IOB:

pacyeTr TPAaeKTOPHH IIEHTPAIBHOH CTpYHKH;

Ha OCHOBaHWH ypaBHEHHs 3/UIHICA, GOJIbINas OCh KOTOPOTO & PABHA BBICOTE OT rpebHs
BOPOHKH 110 TOYKM CJIHAHHA CTPYEK, ONpe/eeHHOH MpelRIIyIiM METOIOM pacyera, a Maas
ocb b=R - d/2, rae d — ;HaMeTp BOPOHKH B MECTE CITHSHHS CTPYEK;

O JIAHHBIM KCTIICPHMEHTA/IBHBIX HCCIIEOBAHHH HIDKHEH MOBEPXHOCTH CTPYH IIPH Tepe-
JiBe yepes rpebeHb KOMBIIEBOTO BOAOC/IHMBA C TOHKOH CTEHKOH.

Koopaunate! npoduns BxomHON KpOMKH 10 TpebHs BOMOCTHBHON KONBIEBOIH BODOHKH
AOJDKHBI yCTAHAB/IMBATBCA HA OCHOBAHHH YPABHEHHS, CBA3BIBAOIIErO HX C KOOPJMHATAMH TOY-
KH MaKCHMANEHOTO MOABEMA CTPYH NpH NepenuBe Yepe3 BOIOC/HB C TOHKOH CTEHKOM NpH mpo-

(unmpyromem 3HayeHun Hanopa Ha rpebHe Hap.
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B maxrtax BomocGpocoB, KOTOpEIE HE MOATOIUIEHEI CO CTOPOHEI OTBOIAIIETO TPAKTa,
MOATOIUIEHHE BONOCIHBHON BOPOHKH TPOMCXOJIMT IIOCIe CMEIKAHHS CBODOTHOH IOBEPXHOCTH
Tepe/MBaOLIMXCS CTPYH. YCIOBHS CMEIKAHHS CllefyeT ONpelenaTs pacdeToM npoduiel Bomo-
CITMBHOH BOPOHKH M 3THX cTpyH. B nmepBoM npuOIH:KEHHM MOXHO CYHTaTh, 4TO MOJATONNEHHE
BOPOHKH mipoucxoauT nipu H/r = 0,4...0,46 (H — Hanop Ha rpebHe BOPOHKH; /' — paJHycC B IOME-
PEYHOM CEUEHHH, [JIE TPOHCXOIMT CMBIKAHHE CTPYH).

7.14 TIpu BeIbOpe MeTOZA IMOCTPOEHHs BOJOCIHBHOH BOPOHKH IIaxXTHOro BomocOpoca
CHIEYET YMHUTHIBATE BO3MOKHOCTb BO3HMKHOBEHH HA €€ MOBEPXHOCTH CYIIECTBEHHOTO BakyyMa
H HeoOXOOUMOCTE NpefoTBpalleHHs KAaBHTAIMOHHEIX sBneHu#. Ilpu H=Hpny nasneHue Ha mo-
BEPXHOCTH BOJOCIHBHEIX BOPOHOK, MOCTPOEHHEBIX MO MeTozam 7.13, 6im3ko K aTMOochepHOMYy.
MaxkcHMansHOe 3HAYEHHE BaKyyMOB Ha MOBEPXHOCTH BOPOHKH (DHKCHPOBANOCH IIPH PAacxole,
coctasistomeM 0,75...0,85 ot cOpocroro pacdetHoro pacxoja npu H=Hyy. 3HauyeHue Bakyyma
3aBMCHT OT BEIOPaHHOr0 MeTo/ia NOCTPOeHHs IPOGHIL BOTOCIHBHON BOPOHKH.

7.15 Kpyroeyo BOpPOHKY LenecooOpa3Ho BEHINONHATE B BHAE BOJOCIHBA ¢ IIHPOKHM ITO-
pPOroM ¢ HAKJIOHHEIM JTHOM, €CJIH TIpH 33JaHHOM Harope Ha rpebHe paanyc BOJIOCITHBHOH BOPOH-
KH okaskiBaeTca R = (5...7)H. Ilopory sToro BojocnuBa CIE€AyeT NPHAaBaTh OYEpPTaHHE M0 pa-
OHycCy. TIPH KOTOPOM Ha Beeil mmuHe riay6Ouub! OyayT paBHBI KPHTHYECKHM 3HaueHHAM. [Ipu
3TOM HEeOOXOAHMO Y4HTHIBATE YBEJIHYEHHE YENLHOIO pacxofia Ha MOpOre BOJOCIHBA B pajiH-
ansHOM HampaBneHHH. [I1g onpeneneHHs OTMETOK MOPOTa 3TOr0 KPYroBOI'O BOMOCITHBA MEXIY
ToukaMu A ¥ B (pucynok 23) Heo6x0aMMO OT OTMETKH HANOpHOH NHHHH Ha MOOXOIE K BOIO-
CIIMBHOM BOPOHKE BBIYECTH 1,5 A, HekoTOpOE yTOYHEHHE MONOXKEHH YIacTKa MEXIY TOYKaMH
A 1 B MOXeT BHECTH y4eT NOTepk HANlopa Ha TpeHHe 1o AnHHe, paBHBIX Al Pamuyc Ry, onpene-
JNAIOLIKE MOJIOXKEHHe ToYKH B, HeoBX0MHMO NPHHUMATE C yueToM paserctsa /R, = 0,3...0,35, npu
3TOM TOYKA B I0/DKHA pacTionarathcs BBIIIE TOUKH CMBIKAHHA CTPYHt B LeHTpe maxTel. Jlng mocTpoe-
HHsl OYEPTAHHS KPHBOJMHEHHOM OBEPXHOCTH HIDKE TOUKH B MoxeT ObITh NpHMeHeH mo0oi H3 Me-
TOJIOB, TIPHBEZICHHBIX B 7.13, ¢ y4eTOM HampaBJieHHs M 3HAYEHHs CPEIHEH CKOPOCTH IMOTOKA B KOJIb-
[IEBOM CEYEHHH, OPTOrOHAIBHOM MOBEPXHOCTH, KOTOpas POXOJHUT Yepes TouKy B.

7.16 Ilpu onpeneneHHuH NpoNyCcKHOH cIOCOOHOCTH HEMOATOIIEHHOTO CO CTOPOHE! HHK-
Hero Oreha maxTHOro BogocOpoca ¢ MONHOH KOJIBLEROH BOPOHKOH H ero Koa(QHIHMEHTa pac-
xoma m HeoOXOIMMO YYHTBIBATE IIONPABOYHEIE KO(D(DHIIHEHTE], KOTOPEIE 3aBUCAT OT 3HAYeHHH
IUTWHBI BRIEMKH Y BOPOHKH H BO3BBINIEHHs rpebHS BOPOHKH Hal OTMETKAMH ITOBEPXHOCTH

I'DYHTA Ha NOJX0/e, OT OJIHOTE]I HAropa H KOHCTPYKIHH NPOTHBOBOAOBOPOTHEIX }’CTIJOﬁCTB.
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PucyHok 23 — CxeMa BOJOCTMBHOM BOPOHKH MAXTHOIO BoA0cGpoca

C IIHPOKHM HaKIOHHEIM IIOPOroM

Pacuer nponyckuoi crnocoBHOCTH BOJOCIMBHOH BOPOHKH, Ha rpebHe KOTOpO# mpeny-
CMOTpeHB! OBIKH, CIEIYET IPOU3BOAUTE C YYETOM CTECHEHHs BOAOCIHBHOIO (poHTa OBIKaMK M
Ko2(hpHUITHEHTA C)KATHS IOTOKA Ha rpebHe.

7.17 IlpomyckHasi crnocoBHOCTE mAaxTHOrO0 BoAocOpoca MpH MOATOMIIEHHH CO CTOPOHEI
HHJKHETO Oheda, ecnu /ip > 0 (pucyHOK 24 a), IO/DKHA YCTAHABIHBATECA MO KOY((HUIHEHTY pac-
XoJa m, yMHOXEHHOMY Ha Ko3(buuueHT noaTomienus oy, KoshduuueHt ¢q I0KeH onpeje-
JATECA B 3aBMCHMOCTH OT BBICOTHI IOATONJIEHHS, PACCUMTHIBAEMOH KaK

hn=1zp— (2'0_['[)« (7)
e Zy — MEpenan, paBHEIH Pa3HOCTH MEXY OTMETKOH MOATOMISIOIEr0 YPOBHS BOAEI B Havase
y4acTka 1iaxTel, paboTaiomero B HaOPHOM PeXHMe TEYeHHs, H HAWBRICIIEH OTMETKON BBRIXOJ-
HOTO CeYeHHs 3TOro y4acTKa C yYETOM AaBleHHS B BO3JYIIHOM NPOCTPAHCTBE Hajl IOTOKOM BO-
OBl Ay, Zo — pa3sHOCTE OTMETOK BepxHero Geeda M BepxHelf TOUKH BEIXONHOTO CedeHHs; H —
Harnop Ha rpebHe KONLIEROrO BOJOCIIHEA.

7.18 Ilpomyckras cnocobHOCTE IAXTHOTO BOAOCOPOCa ¢ 3aTOMIEHHOH BOJOCIIHBHOH BO-
poHKOii (pucyHok 24 6) nomKHa pacCUHMTEIBATECS, KaK H BCEX HAINOPHBIX BOJ0COPOCOR, 110 mepe-
manmy zo MexxJy otMerkamu Y BB u HauBBIcIIel TOUKOM BEIXOJHOTO CEYEHHs YHacTKa 3TOr0 BO-

nocOpocHOro coopysieHHs, paGoTArONIEro B HAMOPHOM PEXHME TEUEHHS, H C YIETOM Ay

N IHASOD |
L B RAEO] 59




CIl 240 .1325800.2016

Zp

B BT IIIITI LTI EETITTT

R

T T i i

@) — ¢ IOJTOIICHHOH U §) — 3aTOIUIEHHOI BOJOCTUBHOMN BOPOHKOH

PucyHnox 24 — CxeMsl rupaBIHYecKdX yClOBHME paboTEI IMAXTHEIX BOJ0CGPOCOB

7.19 ConpsixeHne KpHBOIMHEHHOTO B IPOIONEHOM Pa3pe3e BXOJHOTO YUACTKA MIAXTHO-
ro BojocOpoca ¢ HIXEpPACHONOXEHHBIM LHIHHIPHYECKHM YYacTKOM INaXThl HEoGX0mHMO
NpeIyCMaTpUBaTh IIEPEeXO/IHBIM YYAaCTKOM, KOTOPEIA HAYMHAETCS OT FOPH3OHTAIBHOIO CEYEHHS
B TOYKe NepeceyeHus cBOOO/IHOH ITOBEPXHOCTH BOJIOCIMBHEIX CTpYH IpPH PacYeTHOM DAacXoje
OCHOBHOTO ciiy4as. IIpoduis nepexonHoro y4acTka ycTaHABIMBAETCS, HCXOMS H3 YCJIOBHA, YTO
[IOTOK B €r0 Ipe/ie/lax HAXOOHTCA B YCIOBHAX CBOOOOHOrO MajeHHs IpH 3al0oNHEHHOM BOJOH
NonepevYHOM CeYCHHH H aTMochepHOM NaBneHHH. [lepexoaHbI yUacTOK 3aKaHYHMBAETCA B CEUe-
HHH, T1e CBOOO/HOE MafeHne MEePEeXOIMT B HAallOpHOe JIBMKeHKe. [l 3Toro Ha y4yacTke BOIO-
cOpoca HIKe N0 TEYEHHIO KOHIEBOTO CEYEHHS [EPEXOHOI0 YYACTKA MOJDKEH OBITE obecnedyeH
HAITODHBIH PEXHM TEUEHH.

BerxonHoe ceyeHue yuacTka ¢ HANIOPHBIM PEKHMOM TEYEHHS MOXET PACIIONAraThes Kak
B KOHILE OTBOMAALIErO y4acTKa MMAXTHOrO BoJocOpoca, Tak M Ha €ro TpakTe, HAPHUMED, Nepell
HIH 38 IIOBOPOTOM €TI0 TPaKTa B BePTHKAIBHOM MIOCKOCTH. (pucynor 20 6).

3TOT y4acToK AomkeH GBITh paccunMTaH Ha paGoTy B HATIOPHOM PEXHME TEUEHHS pH
nepenane, paBHOM PasHOCTH OTMETOK KOHIIEBOTO CEYEHHUS I1ePEXOHOT0 Y4acTKa H MaKCHMAh-
HOH OTMETKH IOTOJIKA BEIXOHOTO CEYEHHS HAOPHOIO Y4acTKaA.

7.20 Heo6X0MMO yUMTEIBATE, YTO IIAXTHBIE BOAOCOPOCH! ¢ MMTHHAPHIECKAME IaXTa-
MH MPAMCHHMEI, €CJ/IH TOJNIBKO B HHX IO/UIEP)KHBAETCA, NIPH BCeX ¢OPOCHBIX pacxopjax, J0cTa-
TOYHOE IaBlEHHE, KOTOPOE MO3BONAET U30eXkKaTh OMACHOCTH KABHTAIIMOHHBIX ABIEHHIH. Takoe
laBieHre MOXKET OrITh 0becneyeHo npH:

3arayOIeHAN BBIXOIHOTO CEUEHHs HAMOPHOTO YYACTKa [0/ YPOBEHD HIKHETO Obeda;

YCTAHOBKE PETYIHPYIOLIETO 3aTBOpA Ha BRIXOOE H3 HAMTOPHOTO YHacTKa BD,E[OCGPOC&;
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YCTPOMCTBE BRIXO/HOIO CEYEHMs HANOPHOro ydacTka BojocOpoca Ha Goee BEICOKHX OT-
METKaX, 4YeM KOHIIEBOE CeYeHHe IOBOPOTa B BePTHKAILHOH IIIIOCKOCTH;

BBINOJIHEHHH HA BXOJIe B BePTHKANLHYIO IIaXTy paclIHpEeHH: ¢ OTPBIBOM MOTOKA OT CTEH
INaxXThl M MOJBOJIOM B 30HY OTpbIBA BO3jlyxa ¢ obecneyeHHEM B IIafalONIEM MOTOKE JABJICHMI,
6nuzkoro Kk armocepHoMy.

ITpn HecHMMeTpHYIHOM NOABOJE BOABI K BOAOCIHBHOH BODOHKE PEXHM TEUEHHA B IIaxTe
HMMEET CIIO’KHEBIH XapaKTep, H JaBICHHA B HEH HE MOTYT MPOTHO3HPOBATECH HA OCHOBE OITHOMED-
HOH CXeMaTH3alliH MOTOKa. [[BI)KEHME B LIAXTE IMOCTOSHHOrO MOINEPEYHOr0 CEYEHHS JOJDKHO
ORITE PACCMOTPEHO HA OCHOBE THApABIHYECKHX HCCNeN0BaHHH 11 060CHOBAHHS KOHCTPYKTHR-
HEIX MEPONPHATHIH 110 YCTPaHEHHIO HEIONTYCTHMBIX KaBHTAIl[HOHHBIX ABJIEHHMH.

7.21 Jlna MpemoTBpAIEHHA HEIONYCTHMEIX BaKYYMOB BEPTHKANBHYIO WIAXTY Cledyer
BBITOTHATL KOHMYECKOH, CXOAMINEHCS BHI3 110 Tedenuio. [l pacdera maxTy HeobxoauMo pas-
OHTE HA P[] KOPOTKHX YYaCTKOB, Ul KOTOPBIX IUIOINAIE MOCHeAYIOMHX IONEPEYHBIX CeYeHHH
YCTAHABIMBAETCS HA OCHOBE YPABHEHHs BepHYIJUIH METOJIOM OCIEI0BATENbHEIX NPHOIHKEHHH,
NpPHHAMEs JABJIEHHE Ha MOBEPXHOCTH [IAXTHl paBHEIM atMoc(epHOMY. CXonsiu1ecs MAaxXTEl pe-
KOMEH/YETCS NPUMEHATE [IPH BEITONHEHHH OTBOIAIIHX TPAKTOBR Ge3HANOPHEIMH HIIH KOPOTKH-
MH HAIOPHBIMH. TaKue pacyeThl [I0JKHE! BEIMNOJIHATECS C Y4eTOM IOTEPh Ha BXOJ H HA IOBOPO-
TE TPaKTa, EC/IH OTBOALIMY TPAKT MAaXTHOro Rojochpoca HAMOPHBIH HIIH KOHCTPYKIIHA yJacTKa
[IOBOPOTA BEINOJHEHA TaK, YTO OHA (pHUKCHpYeT OE3HANOPHBIH DPEXHM TEYEHHd 3a ITOBOPOTOM B
BepTHKANEHOH mockocTH (pucyHOK 20 6). OpHEHTHPOBOYHO /1A YIPOINEHHA PACYETOB CHCAYET
HMETE B BHIY, YTO KOHYCHOCTB CYXKAIOLIEH LIaxXTel, onpeenseMas TAHIEHCOM LEHTPaILHOIO
yria, yObIBaeT BHH3 [0 TEYEHHIO H COCTaBlisfeT B BepxHell yactu maxtel 0,04...0,024, a B HuX-
Hel ee yactd — 0.024...0.008.

7.22 B cnyuae pUKCHPOBAHHOIO DE3HANOPHOr0 TEYEHMA HA OTBOALIEM TpaKTe IIaxTHO-
ro onocopoca HeoBXOIHM MOABOA BO3AyXa B 30HY, MPHMBIKAOI(YIO K TOUKe OTphIBa Oe3-
HATIOPHOTO TIOTOKA. Pa3sMeph! a’pallHOHHOMN IIAXTH H YCTOHYHBOCTE OE3HAOPHOIO PEXHMa Te-
YEeHHS INOJKHBI OBITH B 3TOM Cllydae onpejielleHs! Kak B NTyOMHHOM BonocOpoce 3a YacTHYHO
OTKpPBITEIM 3aTBOpOM (8.3).

7.23 Jlns yMeHEBIIEHHs IpH NpolycKe cOPOCHBIX PacxO/IOB JIHANA30HA H3IMEHEHHA OTME-
tok YBE crenyer npUMeHSTE OIaxXTHEIE BOAOCOPOCE! ¢ BOJIOCTHBHEIM OTOJIOBKOM THIA «Mapra-
pUTKa», 06ECTIEUMBAIOIIHM yBE/IHYEHHe JTHHE BoJocnuBa 1o rpebhto. [lnansl no rpebHio Bo-
JOC/HBHBIX OrOJIOBKOB TAKHX BOJOCOPOCOB MpHBEIEHBI Ha pHCYHKe 25. PaccrosHmus Mexmy
IPOTHBOIMOJIOXXHEIMH CTEHKAMM JIETIECTKOB BOJOCIHBHOTO OI0JIOBKA, XapaKTepH3yeMEle pasMe-

pam » 1 R, nomkHbl obecnevnBaTs nepeus depes ero rpebens 0e3 MoATONIEHHS.
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@)-8) — OFONOBKH C TPEMS, HETLIPEMS H LIECTBIO JIENECTKAMH

Pucynox 25 — [InaHs! no rpeGHIO BOAOCIHRHEIX OrOJOBKOB MAXTHEIX BOZocOpocos

THIA «MaprapHTKa»

7.24 HuskoHarnopsslie BoIocOpOCH! C WaxTol B Bue GAIIHH, YCTpaHBAEMBIE B OCHOBAHHMH IO~
THH M3 IPYHTOBBLIX MaTEpHAIIOB, 1[€/1€C000pa3HO BHINOIHATE HIPIMOYTOJIBHOTO MOMEPEYHOro Ce-
4eHHs (PHCYHOK 26). Ha uX BXOfEe NpeycMaTpHBaiOT NPSMOYIOJIBHEIE WIH pactpyGHEIE BXOI-
HbIE OroJIOBKH. Taxuie BONOCOPOCK! MOMKHBI MPOIYCKaTh COPOCHEIE PACXOIEl B PeXUMaX Tede-
HU3 C HEIOATOIUIEHHBIMH BXOJHBIMH OrosoBKamy. Jlns obecedeHus TaKOro peskuMa TeYeHHS
MOIDKHO TOAOHPATECS 3HAYEHHE ITHPHHEL BOLOCOPOCa, KOTOPOE 3aBHCHT OT BBICOTEI IIAXTH Zy H
MaKCHMajlbHOTO 3Ha9€HHs Haropa /f Ha rpeOHe BOAOCIMBHOM BOPOHKH. ONpeaensTs IpomycK-
HYIO CIIOCOOHOCTE TaKHX BOJIOCGPOCOB CIEAYET MO 3HAYCHHUSIM nepumetpa rpebus / = 2(actbo) B
K03(QHIHEHTa PacXoa BXOAHOTO OroOJI0BKa, ABNsIomerocs hynkuueit B = bo/ao.

HeobxoquMo y4YHTEIBATE, YTO paccTOsSHHE OT OTKOCA TPYHTOBOH IMJIOTHHEI IO NepenHel
KPOMKH BXOZHOTO OrojioBKa L (pHCYHOK 26) He oka3kiBaeT BIMsAHHS Ha KO3((HIHEHTE! pacxoa
BXOJHEIX OrOJIOBKOB, H300pa)KeHHBIX HA PHCYHKE 25,

B=1npu Llag> 1.7;

B=8.6 npu L/an=3.2.

IIpp 1 <B<86. . “© . 3Ha4YeHHe L/ayp MOKET GBITE YCTAHOBJIEHO JHHEHHON HH-

TEPNOJIALHEH.
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@) — NpoloNEHEIH pazpes no sopoc6pocy; ) | g) — NpAMOYro/bHEIH W pacTpyOHEI
EXOJHEIE OrO/IOBKHM 3TOr0 Bojochpoca
Pucynox 26 — HusxonanopHei bameHHsIH BOA0COPOC B OCHOBAHHH IPYHTOBOH IIOTHHEI

[Ipu CKpYrIeHWH BXODHOH KPOMKHM BOJOCIIHBHOTO OTOJIOBKA pafidyCcOM, PaBHBLIM IOJIO-
BHHE TOJILIMHEI cTeHkl GaiHy, K03((UIHEeHT pacxola BXOAHOTO OTONIOBKA CIIEYET YBEIHYH-
BaTH He MeHee, ueM Ha 8%. [Ipu ycraHOBKe Ha Bxoze B GallHO pPeIeToK HeoOXOOHUMO YUHTHI-
BaTh UX BIHSIHHE Ha MMPOMYCKHYIO CIOCOOHOCTE.

7.25 Jina yny4iieHus yCIOBHIA COMPSDKEHHS ¢ HIKHUM Obe)oM Ha TpakTe IIAXTHOTO BO-
noc6poca nenecoobpasHo IPHMEHATh THIHHIPHYECKHH (11aX THEIH) TraCHTENh SHEPTHH (PUCYHOK
27), npuMeHeHHe KOTOporo crnocobersyer oOIer4eHHio KOHCTPYKIMHA KOHLEBBIX YCTPOHCTB,
COKpaIl[eHHIO pa3MepOB PasMEIBOB pycia i Geperos B HIDKHEM Onede, yMeHBIIEHHIO 0OBOIHE-
Hus GeperoBsix ckI0HOB. [To1BO MOTOKA K LIAXTHOMY BOHOOOHHOMY KOOI OCYIIECTBIIAETCS
C MIOMOIIBIO MOBEPXHOCTHOrO MM ryOHHHOro Bojonpuemuuka. /s obecrnevyenus OeskaBuTa-
IHOHHOro pexuMa paboTel B BepTHKaNLHOH maxTe BomocOpoca HEOOXOAMMO NPEayCMOTPETE
OTpBIB [IOTOKA OT €€ CTeH ¢ IOMOMIBIO YCTYIa, KOTODBIH NOJDKEH MpelyCMaTpHBAaThCA IIPH CO-
IPSKEHHH [IAaXTHI ¢ BOZOCIHBHOMH BOPOHKOH. B 9Ty 20HY OTpEIBa HEOOXOOHM MOJBOM BO3MyXa.
Jlnst co3anust ONTHMANBHEIX YCIIOBHH rallieHHs SHEPTHH B IIAXTE C MOMOINEIO KONBIIEBOTO THI-
PaBIHYECKOTO MPEDKKA THAMETP MIAXTHOrO KOJOAUA cliefyeT NpHHUMATE Dy = 3derp (dep — NHA-
METp CTPYH, BXOAAMIEH HA MPOMEXYTOUYHEIH ypoBeHs BoAEl). lllaxTHEIH racuTens He0OXOaHMO
YCTPAHBATh C MPHUAMKOM TIIyOUHOH /inp = Dy, 4TO TO3BOJIAET YCTPAHHTE CYIIECTBEHHEIE THIPO-
OMHAMHWYECKHE BO3NCHCTBHA HA €ro JHO W YMEHBIIHTH 3HAYCHHS CKOPOCTEH Ha OTBOIAIIEM
y4acTKe.

Veroliyupenii 6e3HANOPHEIH PEKHM MTOTOKA HA OTBOJAIIEM TpaKTe IIaxTHOro BogocOpoca
cneayeT obecrneydBaTh YCTPOHCTBOM 3abpanbHON CTEeHEL co3Jaromiel OTpPBIB MOTOKA OT €ro

CBOIA. YcToHYHBOCTE GEBHEHDPHDF 0 pexcHMa IMOTOKA OOIKHA JOCTHTaTECA:
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BEICOTOH CROJIa OTBOJMIIETO TPaKTa, CO3JAIOMEH NOCTATOYHEIM 3amac Hal ITOBEpXHO-
CTBIO MMOTOKA;

BO3MyXOBOJAMM II0 [JIMHE OTBOMALIEr0 TPaKTa, NEpBLIH M3 KOTOPEIX pACIIONaraeTcs
HEIOCPEe/ICTBEHHO 3a 3a0pankHOH CTEHOH H cocOGCTBYET MOCTYIUIEHHIO BO3/lyXa B 30HY OTPbI-
Ba: MOCNIeAYIOIHeE 110 JUIHHE BO3MYXOBOMLI IpEJHA3HAYEHB! 11 BRIDABHHBAHUS IABIIEHHS JIO

E.TMOCd)EpHOl"D H OTBOJIa BO34YyXa IPH OCa’PalidH IMOTOKA.

| — KOJIbLIEBAs BOPOHKA; 2 — yCTYN /s MOJBO/IA BO3AYXA; 3 — LMIHHAPHYECKHH (LIaXTHBIH) racy-
Telb; 4 — 3abpankHas cTeHa; 5 — BO3AYXOROIEI: 6 — OTROAALIMH TPaKT

Pucynox 27 — IllaxTHslii BonocOpoC ¢ IMMHHAPHYECKHM LIAXTHRIM FACHTENIEM SHEPTHH MTOTOKA

IIpu HamopHOM pexXHMe TeYEHHA Ha OTBOMALIEM TPAKTE IIAXTHOTO BOAOCOPOCa ¢ LHIIHH-
OPHYECKHM TracHTeleM HeoOX0AHMO NPEeOTBPATHTE IOCTYILIEHHE HA STOT TPAKT 3HAYHMTEIBHBIX
pacxonoB Bo3gyxa. [lJs 3TOro ypoRHM BOIBI B IAXTHOM TFACHTENE JO/DKHEI ORITE BEIIIE MOTONKA

BXOIHOTO CEYCHHA OTBOLALIETO TPaKTa Jdake IPH pacxoaax CyIIecTBEHHO HHKE PACYETHBIX.

Buxpesrie BogocOpocsl

7.26 Buxpesbie BomocOpock! (5.9) JOMKHEI NPHMEHSTECS Ul BRICOKOHAIIOPHBIX COOPY-

JKEHUI B LIEIIX:

3alHTEl 00TEKaEMOH TOBEPXHOCTH BOAOCOPOCOR OT KABUTALMOHHEIX BO3AEHCTBHI;
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6IarONpPHATHEIX YCIOBHI CONMPSKEHHA TOTOKA 33 BEIXOIOM H3 BOJOCGPOCHOTO COOpYKEHHS ¢
HIDKHEM Obedom:

NPEOTBPAIIEH s B NPe/enax BoAOCOPOCHOro TpakTa CMeHEl Oe3HAIOPHOr0 W HANOPHO-
ro peXHMOR TE4YEHH.

7.27 B BepTHKANBHEIX BHXDEBBIX BOHOCOpOCAX CIEMYET NPHMEHATE 3aKpy4HBarOL{He

YCTPOHCTBA B BUJE CHHPATBHBIX KAMEP HJTH C TAHTEHIHAIEHELIM [10ABOJIOM BOJIEI (PHCYHOK 28).

a) — cxema BogocOpoca; 6) — 3aBHXPHTENL B BUAE CIHPATBHON KaMeps;
B) — 3aBUXPHTENIb C TAHTEHUHATEHBIM MOABOIOM K IIAXTE;
| —3aBuxpHTens; 2 — mwaxTa; 3 - npobka

Pucynox 28 — BepTukaneHEIi BUXpeBoii Bog0c6poc

IIpn MPOEKTHPOBAHMH 3aKPyYHBAIOLIMX YCTPOHCTB B BHJE CIHPAIBHBIX KaMep, BEIIOJ-
HEHHBIX C BEPTHKAIbHBIMH CTeHaMH (Kak kopob), Heo6X0ooHuMO IO 3aJAHHOMY PACXOIY PACCHH-
THIBATh NIUPHHY HAYAJIBHOTO CeYeHMs KaMephl b H pajiuyc BepTHKANEHOH waxTel R. TTo ux 3Ha-
YCHHAM MOXKHO YCTAHOBHTH IUIyOMHBI B IIOJIBOIAIIEM KaHANlE /1 M DAaCCTOSHHE MEXAY OCAMH
BEPTHKAIBEHOH IIAXTEl M MOJBOJALIEr0 KaHana A. Ha ocHOBaHWM 3a/IaHHO# TONIMMHLI 6LIKA S 1
CKpyrneHus BxojHoro pebpa 6 = (0,1...0.2)R HeobXOMMMO YCTAHOBHTE MIIAHOBBIE pa3Mephl
CNHPaJIBHOH KaMephl €, 1, 72, I's U ra. B pacueTax Heo6XOMMMO 3a0aTh OTHOCHTEBHEI pamuyc

BO3/TYIIHOH NOJIOCTH (3KIyTa) B HAYANIEHOM CEYEHHH IaxTH #+/R. [Ipy 3TOM clle/iyer y4uTHIBATS,
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YTO YeM MEHBIIE /'y, TEM MEHEIIe JHaMeTp IIaXTEl, Ho Oonbine riyOHHA BOJBI B CHPAJIBHOH Ka-
Mepe. OnTHMaNLHOE 3HAYEHHE 1y = 04K,

[Tpu conpsokeHME CIIHPATBHON KAMEDPEI C IIAXTOH € MOMOLIBI0 KOHWYECKOT0 TIEpeX0qHO-
r'O Y4aCTKA, Er0 BBICOTY ClIeAyeT NpHHAMATh Hx= (3...4)R, a HayaneHeli guametp (3.5...4.5)R.

Ha nauajisHOR cTaguu pacdeToR MOTryT OBITE 3a/JaHEl OPHEHTHPOBOYHO CIIELYIONIHME 3Ha-
YeHHs OIpeeNseMEIX pasMepoB: h=(2,2...25)R, b=(2.5...3,0)Ru A= (3,0...3,5)R.

7.28 [Ipu mpHMEHEHHH TAHTEHIHAIBFHOIO 3aBHXPHTENs (PHCYHOK 28 B) muomans mome-
PEYHOr0 CEYEHHS MOABOMALIEr0 TYHHENA(IPAMOYTONBHOIO, KPYIJIOro MIH KOPHITOOOpasHoro)
claeAyeT NPHHUMATEH TPH HAMOPHOM PEXHME TEUEHHs DABHOH IJIOWIAJH MIAXTEHL, a IpH Oes-
HATIOPHOM peXXHMe — HecKonbko Gompme 3toif mmomanu. IllupuHa nOABOAAINErO TYHHEIS,
CY’KAIOLIEroCcs B MECTE MOACOEAHHEHHS K IIaxTe, Jo/mkHa cocrarnsatsk (0,5...0,6)R, Ho nnomane
TYHHEJIs 33 CYET YBEJIHYEHHs ero BEICOTEHI JOJDKHA OCTAaBaThCS NMOCTOSHHOH. Pammyc BosaymHo-
ro gapa nomkeH OBITE paBeH /= (0,3...0,4)R.

7.29 Ilpu onpeneneHHy THAPABIHYECKHX YCIOBHI paboThl BepTHKANEHOH MaxThl, HE06-
XOJIHMO YCTAHOBHTE, JOCTHIJIA JIH CKOPOCTE MOTOKA IPeNeNEHOT0 3HAYEHH, IPH KOTOPOM Mpe-
KpalllaeTcsl BpallaTe/lbHOe JIBH)KeHHe BOJEL EcM BpamarensHOE IDBHIKEHME COXPaHseTcs I0
KOHI[A BEPTHKANEHOH IIAXTEL TO C MOMOINEI0 NedieKkTopa, MpeLycMOTPEHHOrO Mepes MoBopo-
TOM TpakTa Bomocbpoca, ClieIyeT cO3NAaTh B HHJKHEH YaCTH IMAXThl YYACTOK C HAMOPHBIM IBH-
sxeHreM. Takoe MeponpusTHe cnocoBCTBYET 3aTyXaHUIO BPALIATENBHOIO IBHIKCHHS.

[Ipu drrcupoBanHOM GE3HAIIOPHOM PEXHME Ha OTBOJIAILEM TPaKTe BHXPEBOro Boaochpo-
ca CIIeIyeT PYKOBOICTBOBATHCS PEKOMEH JALUAMH JUIsl TAKHX Y4acTKOB, IIPHBENEHHBIMH B 7.22.

7.30 IlpumeHeHNe TaHTEHITHANBHBIX 3aBHXPHTENEH MO3BOJIAET MOJBOAUTE BONY K IIAXTE
B HECKOJIBKO ApPYCOB. [[n0ommans BEIXOOHBIX OTBEPCTHH Oe3HANOPHEIX WM HANOPHBIX TYHHENEH
nomkHa GbITE MeHBIIE MIoIany waxTel. KoHeTpyKuHio rojocbpoca ¢ TaAHTEHITHAIBHBIM I10JBO-
IIOM BOZEI 110 BEICOTE HIAXTHI yao0HO TakKe COBMEINATh ¢ KONBIIEBOH BOPOHKOH Ha BXO-
Jie B BepTHKATEHYIO MAaxXTy Bogocbpoca. B aToM ciyuae miomans HIKHErO CEYEHHA KOMBIEBOH
BOPOHKH HEOOXOJHMO IPHHHMATE MEHBIIEH [UIOIAH CEYEHH A [IaXThL. 3a YCTYII IIPH COMNpKe-
HHUH KOJIbIIEBOH BOPOHKH C IIAXTOH clie/lyer npeaycMaTpUBaTh MOABO BO3AyXa.

7.31 B ropu3oHTAIEHOM BHXpEeBOM BoAocOpoce 3aKpydMBAaIOIIEE YCTPOHCTBO ClENyeT
pacronarate B Hagane claboHAKIIOHHOTO OTBOJALIErO y4acTKa Tpakta Bojocbpoca, a 3abop Bo-
JIbl Ha YYacTKe MOJROJA K TacHTENI0 MOXET OBITH BBIIONHEH KAK [TOBEPXHOCTHEIM, Tak H Iiy-
6unHEM (pucyHkd 29 u 30). B 3aBHCHMOCTH OT JUTHHEI OTBOJALIErO TpakTa Bogocbpoca ciemy-
€T IPHMEHATE CIIEIYIONIHE KOHCTPYKIIHH BHXPEREIX BOlocHPOCOR:

f:j‘ L i A ™
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C MIABHBIM rameHneM H30bITOYHOH KMHETHYECKOH SHEPTHH 110 JUIMHE OTBOMSIIETO TPaK-
Ta npH ero JuMHe Ly > (60-80)4r (3meck /r — BBIcOTa OTBOAAINErO TpakTa). B TakoM ciyuae
(opma momepeuHOro cedeHHS OTBOSIIErO TPAKTA JOJIKHA GHITH Kpyrno# unu 6amzkoit k Hei
(pucynok 29);

C YCKOPEHHEIM rallleHHeM 3HEPTHH Ha YYacTKe OTBOAAMIEro Tpakta mpH L<(60-80)A; Ha
yJacTKe HEKpYIJIoro momepeyHOro CeYeHHs (KOphITo0Opa3sHOro, KBRAIpPATHOTO, TPEYIOILHOTO)

HIIM ¢ MPHMEHEHHEM KaMepE! ramenus (pucynok 30).

L=60h, I

| —waxra; 2 — cTPOMTENBHbIA TYHHENB; 3 — TAHI€HLUMANLHBIH 3aBHXPHTEb; 4 — TYHHENR Kpyr-
JIOro ceueHHs; 5 — MepexonHol yyacToK; 6 — OTBOAALIMH TYHHENb, 7 — rTyGHHHEIH BOJIONPHEMHHK;
8 — UMNHHAPHYECKAsA BCTABKA 3aBUXPHTENSA

Prcynok 29 — Buxpesoit BonocGpoc ¢ IIABHbIM raleHHeM H3OBITOUHON KHHETHUECKOM SHEpTHY
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| — TaHreHUManLHEIH 3aBHXPHTENB; 2 — KaMepa ralleHts; 3 — MIocKkas BCTaBKa 3aBHXPHTE;
4 — koH(Y30PHEIH yUacTOK

Pucynox 30 — Buxpepsie BonocOpOCHI C IIOBEPXHOCTHEIM (a) K ryOHHHEM (6) Bomo3abopamH,
HMEIOIMME JTHHY Lr< (60. ..80)/r Ha TpaKTe KOTOPBIX IpEIyCcMOTpEHa KaMepa ralieHHs

7.32 I'mppapnnyeckie ycioBHs paboTsl BOZOCOPOCOB € MOBEPXHOCTHHEIM MM TNy6HH-
HbIM 3a00poM BOZBI ANA y4acTKa J0 TOPH3OHTAIBHOTO 3ABHXPHTENS C BEPTHKAIBHOH HITH
HAKJIOHHOM IaxXTOH CllefyeT onpelesiTh Kak i o6bMHBIX BoZoc6pOCOB, HCXOAS M3 pEKHMAa
HX pabOThI IPH HE3aTOIIEHHOM HCTe4eHHH. [IpH 3TOM AHAMETD BEPTHKAIBHOH MITH HAKIOHHOM
IIaxXThl CIEAYET NpHHEMaTE pasHeM (0,8...1,2)Dy, rae Dy — rHApaBIHYECKHE JHAMETP OTBOIA-
IIEro TpakTa.

7.33 3aBHXPHTENEHOE YCTPOHCTRO SBJIASTCS IEMEHTOM BOZocOpoca, OT KOTOPOTo 3aBH-
CHT €ro IpOITyCKHad CIOCOOHOCTE W peXUMEI TeYeHHs Ha OTBOJsALIEM TpakTe. IIpomyckHas cro-
CODHOCTE FOPH30HTANIBHEIX BHXPEBEIX BOJOCOPOCOR Onpe/essiercs 110 0ORYHEIM GopMyaM s
HAMOPHEIX CHCTEM, B KOTOPBIX HE0OXOMHMMO yIHTHIBATE K03 (GHIMEHT THIPABIHYECKOTO COMpPOo-
THBIIEHHA 3aKpydHBaroiiero ycrpoiicrsa. KoadQuiuueHT ruapaBIHdecKoro CONPOTHBIEHHS
IOIDKEH YCTAHABIHBATLCA B 3aBMCHMOCTH OT (JOPMEI €r0 BCTABKH, KOTOPAsA MOXKET OBITh BEINOII-
HEHa IHIHHAPHYECKOH (pHCYHOK 29) MM miocko# (pacyHok 30), H reOMETPHYECKOTO [TapaMeT-

pa 3aBHXpHTENS A=(TRyDr)sine/2en, rae Ry — paccTOSHHE MEXIY OCAMH MOABOAAIIETO H OTBO-
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JSIIEro TYHHeNeH 3aBuxputens; [Dr — TIHApaBNMYecKHH [JHAMETDP OTBOAAIIErO TYHHEH:;
Wn — IUIONIAAE MOMBOMAIIEIO K 3aBHXPHTENIO TYHHENId: 0 — yrojl HaKJIOHa OCH MOJBOAALIEro
TYHHEIS K OCH 3aBHXPHTEII.

7.34 Tlnowaas HONEPEYHOTO CEYEHHS OTBOAALIECTO TPAKTa BHXPEBEIX BOJ0COpPOCOB
JIOJDKHA YCTAHABJIMBATECA, HCXOAS M3 KOHCTPYKLHH BOA0cOpOCOB M crnocoba rameHus H30bI-
TOYHOH KHHeTHYeckol sHepruu. [Ipu sToM Heo6GX0aMMO, MPEXKIE BCEro, yIHTEIBATE HE0OX0mH-
MYIO IIJIOINAJE ITONEePeYyHOro CeYeHHS CTPOMTENBHOTO TYHHEs, €C/IM €ro TPAaKT MPHMEHAETCH
JUIsL Buxperoro Bojpocbpoca. [Iporepky HeoOX0IHMOH IIIOIIANH TONEPEYHOrO CEYEHHs OTBOIS-
IIero TpaKTa BHXPEBOro BojocOpoca ciiefyeT BBIIONHATE MO JOIMYCTHMOM CKOPOCTH, KOTOpasd
ONPEIENASTCA [0 KABHTALMOHHBIM YCIIOBHAM paboThl 0OTEKAEMEIX TOBEPXHOCTEH H 110 YCIIOBH-
M COTIPSKEHHA MOTOKOB B HIMKHEM Ohede

7.35 Ilpu Beifope pa3MelmieHHS H PA3MEPOB KaMephl rallleHHsl TOPU30HTAILHOTO BHXPE-
BOTO BoZocOpoca HeODXOAUMO YUHTEIBATE CIIEAYOLIEE:

IPH [UTHHE OTBOAALIETO TYHHENA Lr < 60/ B KauecTBE CONPATAIOIIEro 3JeMEHTa MEXIY
TAaHTeHIHAMBHEIM 3aBHXPUTENIEM H KaMepoil ralleHHs PalHOHATIBHO NpeycMaTpHBaTh KOHGY-
30PHBIH HJIH LHJIHHIPHYECKHH yJacToK, KOTOphIH obecneuupaeT cMeIeHHe MakCHMyMa IIpo-
JOJILHOH KOMITIOHEHTEI CKOPOCTH B IIEHTPATLHYIO 30HY IJIOIIA/IH MOTIEPEUHOT0 CEYSHH,

k03(QPULMEHT paCIIHPEHHS 10 IUIOIALH Ha BXOJIE B KaMepy TauleHHs MOXeT ObITk NpH-
HAT paBHEM 0T 1.4 mo 3.4. C ygenuyeHHeMCTENEHH DacIIMpPEHHMA railileHHe NPOMCXOIHT Ha
MeHBIIell AIHHe, H Kamepoil rauienus Gopmupyercsa Ge3nanopHslii ocerolt notok. B Gonee xo-
POTKO¥ KaMEpE TalneH s NPOMCXOMT YBEIHUEHHE YPOBHS MyJIbCALIHH JaBIIeHHS;

IpH JUIHHE OTBOAALIEro ydacTtka L= 60/, 3HaunTENbHAA YACTh YHEPTHH IMOTOKA I0JIKHA
FaCUTLCS 3a CYET IOTeph Ha TPeHHE IO [UIHHE, 06YCIORIEHHEIX €ro 3aKpyTKOH, a OCTaTouHasd
YaCTh YHEPTHH, B ClIydae HEOOXOMMMOCTH, MOXeT OBITEL MOTAIEHA B KaMepe, IPelyCMOTPEHHOH
B KOHIIE OTBOIALLErO TYHHEJIA.

7.36 B npoeKkTax rOpPH3OHTANBHBIX BHXDEBBIX B0J0COPOCOB HEOOXOTMMO CTPEMHTECH
YMEHBIIUTE PACXOJ BO3MyXa Ha HX OTBOJSIIEM TpakTe, uTo crmocobersyeT Gosee a(pexTuBHO-
MY rameHHIo W3OEITOYHON YHEPTHH H CHUIKEHHIO YPOBHS MyNbCallHH JaBjieHus. Takue mynbca-
I[HH BO3HHKAIOT HA y4acTKax, IJi€ BpallaTelLHOe JBIKEHHE MOTOKA YXKE 3aTYXIIO, & B IPAMOJIH-
HEHHOM ITOTOKE y CBOZA NMEPEMEIAI0TCs BO3AYIIHEIE IIOJIOCTH.

7.37 Jlinsi OLIEHKH BO3MOYKHOCTH BO3HHKHOBEHMs KABHTAIIMH HA HEDOBHOCTAX IOBEPXHO-
CTH BOI0cBPOCOB, 06TEKAEMOI BHXPEBBIM MOTOKOM, B NMEPBOM NPHOIMKEHHH C 3allacoM MOTYT
OBITE IPUMEHEHE! KPHTHUECKHE 3HAYEHHS YHCENl KaBUTALHH, IOJTy4eHHbIEe JJIf TIPSMOTHHEHHOTO

MMOTOKA.
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Cudonnsie Bogoctpocsl

7.38 Tpy6uatsiii Bogoc6poc, meficTByromuit mo NpHHUHMIY cHpOHaA (CH(OHHEBIL BoJO-
cbpoc), cneayer yeTpausats NpH HEOGXOMMMOCTH ABTOMATHYECKOTO BKIIIOYeHHS BogochHpoca H
cOpoca BOAEI B HIKHHH Gbed. KOI/a MPOHCXOMUT TOBBIICHHE YPOBHA BepxXHero Oveda ceepx
3a[IaHHOTO pacyeTHOro ypoBHs (kak npasuno, HITVY), u yeemndenus cbpocHoro pacxoja mo
CpaBHEHHIO ¢ BOZOCIHBOM Oe3 3aTBopa.

Cudonnsrii Bosocbpoc npencTarnser coboi H30THYTYIO B BEPTHKANBHOH I1JI0CKOCTH
TpyGy NEPEMEHHOrO MPSAMOYTONBHOIO HIIM KPYIJIOTO CEUSHHS. NPOJIOKEHHYIO B Tene 6eToHHOi
HITH 3€MIITHOH 110THHB! (pucyHok 31). [Tponyckmyio crioco6HoCTS caorHOro BogocGpoca mpu
paBoTe ero B pexHMe IepeuBa Yepes rpeGeHs CIENyeT ONMpeNeNiTh Kak AJs MOBEPXHOCTHBIX
BonocnueoB. I1pu 3apsanke cudona u paGote ero momHEIM ceuenueM [IPOIMyCKHas crocobHOCTh
AOJDKHA ONPENICIATECS KaK 1A HAIOPHBIX Iiy6HHHBIX BogocGpocor (8.8)

7.39 I'pebenr cudorHOro Bomocbpoca NOMKEH HMETH OTMETKY, COBHANalolIyIo C pac-
HETHBIM YPOBHEM BepxHero Gbeda.

Bxonyio uacte Bomoc6poca clie/Tyer BEIONHSTS B BHJIE KOH(Y30pa ¢ ceUcHHEM Ha BXOJIE, Ipe-
BEIIAIOMWEM B 2,5-3 pasa IIOWa/k «TOpPIOBOrO» CedeHHs TpyOb! Haz rpebHem. 3armybieHne Kanopa
BXOJTHOIO CEYeHHs & MOJ PacueTHEIH YPOBEHb BEXHETO Obetha (prcyHok 32) JOIDKHO HazHAYATHCH W3
YCTOBHS HENOMYINEHAS. BOPOHKOOOPa30BAHAS W 3aCaCHIBAHKS BO3AYXA BHYTPE CH(OHA H MECTHOIO TI0-

HIDKCHIA CBOOOIHOH OBEPXHOCTH IpH pabote BojocHpoca:

§a2by | (8)
2g

rae Vix — CpemHas CKOPOCTE BO BXOTHOM CEYEHHH cadona, o= 1.1. VBemHuHMBATE MIOMANE BXOIHOTD ce-

HEHHSA CIENYET, 10 BO3MOKHOCTH, 38 CHET ero BEICOTHI, OCTARIIAA IHPHHY BOAOBOAA IOCTOSHHOIA.
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| — BXonHoe oTRepcTHE; 2 — rpebeHs; 3 — kanop: 4 — BO3/IyXONOABOAALIEE OTEEPCTHE
Pucynox 31 — Tunsl cupOHHEIX BOZocOpocoB B Tene GETOHHBIX MJIOTHH (a) H B TEJE

TPYHTOBOH NIOTHHEI (6)

a) — NpAMONHHEHHEIH BXOAHOH y4acToK; 6) — KpHBONIHHEHHBIH BXOIHOH y4acToK

Pucynox 32 - OdopmneHue BXOIHOTO yyacTka cupoHHOro Bogocbpoca

[llupuny Tpy6s1 cudorHoro BomocGpoca clenyeT 3anasarh B mpenenax (1,5...2,5)a, rae
@ — BBICOTa TPYOEBI B TOPIOBOM CEUEHUH.

7.40 Bxmovenue cudoHa — NEPexo]] €ro B HANOPHEIH PEXHM TedeHHs — 00ecreHBaeTCs
CO37aHHEM B HEM BaKyyMa 3a CUeT BEIHOCA BO3IyXa MOTOKOM BOJEIL, NMOCTYIAIOMEH B BOJOBO/L.
CudoH JoIDKeH HAa4YWHATE yCTOHYHMBO paboTaTh MOJHEIM CEYCHHEM. KOTZIA YPOBEHB BOJIBI B
BepxHeM Orede npepsinuaet otMeTKy rpebus cudona Ha 0,2-0,3 M. Ilpu 3TOM, B HErO nepecraeTt

MOCTYIATh BO3AYX 4epe3 crenualbHoe oTeepcTHe 4 (pucyHok 31). [lns yckopeHHs mponecca
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3apsKH CH(OHA CTPYs, MOCTYTIAIONAsi B BOAOBO M CTEKAIOLIAS 1O BOAOCTHBHOMH TTOREPXHOCTH
B Ha4ase ero paboThl, C MOMOMIEIO CHIELHAIBHOTO BEICTYIIA OTK/IOHAETCS K MOTONKY H TepeKpbl-
BaeT nonepeyHoe ceyernue (pucyHok 3la), cozpasas BogsHyio npobky. Bosmyx u3 o6pasyiome-
TroCsi 3aMKHYTOTO NMPOCTPAHCTBA BRIHOCHTCS ITOTOKOM, H CH(OH 3apsikaercs. Bakyym B ropio-
BOM Ce4eHHH CH(OHHOTO BojlocOpoca He JomKeH Npessiuats 8 M. [Ipu Gonblem 3Ha4YeHAH Ba-
Kyyma BO3MOJKEH PaspEIB CIUIOLIHOCTH CTPYH. 3Ha4€HHE BAKYyMAa B TOPIOBOM CEYEHHH CIEIYET
OIpEe/IeNATh H3 ypaBHEHUsA bepHyIIH, COCTaBIEHHOrO UIA 3TOTO CEYEHMS M CEYEHMS HA BBIXOIE
BOZIOBOJA NI CBOOONHOM MCTEYEHHH B HIDKHHI Ohed HIIH CeveHHs Ha ypoBHe HIDKHero Gheda
IPH UCTEYEHHH 10| YPOBEHB.

Bo usbexanue cpabotku Bepxnero 6seda 10 KPOMKE BXOJHOrO CeyeHHs CH(OHA BO3/Y-
XOTIOJBO/IAAIEE OTBEPCTHE 4 JIOMKHO paclionarathCs Ha ypoBHe rpebus 2. TIpH MOHHKEHHH
YPOBH# BepXHero Obeda 10 ypoBHA OTBEPCTHS Yepe3 HEro HaYMHAET MOCTYNATh BO3/YX H CH(OH
pa3psKaeTCs.

7.41 Ilpu ycTpoHcTRe HeCKONBKHX CH(OHOB HX rpebHH Lenecoobpa3HO pacroNaraTs Ha
PasHeIX OTMETKaX BBIIE pacyeTHOro ypoBHs (06braHo HITY), uro moseonser BKIOYATH MX B
paboTy nocie10BaTeNLHO, 10 MEPe HApAaCTaHHsA PUTOKA BOJBI B BOAOXPAHHITHINE.

CH(OHBI MOTYT BEIONHSATECA KaK CAMOCTOATENBHEIE BOZOCOPOCH! H KaK TOJOBHEIE YACTH
KOMOHHHPOBaHHBIX BozmocHpocor. B ciyuae HeobxomumocTH c6poca GONMBIIMX PacXo/OB BOMIEI
NPH OTpaHHYEHHBIX YCIOBHAX (OPCHPOBAHHA YPOBHs BepxHero Ghetha crelyeT paccMOTpeTh
BO3MOXHOCTh NIPHMEHEeHHs OalleHHOTO Or0JIOBKA C HECKONEKHMH CH(OHHBIMH CEKIIHAMH (pH-
cyHok 33). [IpuMeHeH#e Takoro oroIoBKa JOMYCKaeT BO3MOXKHOCTE chpoca Mycopa 4epes BoJo-
cbpoc.

7.42 Cutonusle Bonoc6pock! NenecoobpasHO yCTpauwBaTs NpH OBICTPO HACTYMNAIOMIMX
MaBOJKaX U CPaBHHTEIILHO HeOOIBIIOH aKKyMyIHPYIOIIEH EMKOCTH BOIOXPAHHIIHINIA.

HocronHcTBa CHPOHHEBIX BO10C6POCOB:

- ABTOMATHYECKOE BKITFOYEHHe B paloTy IpH HEOONBINOM MOBBIIECHHH YPOBHS BEpXHEro Oreda;

- MIPOITYCK pacXozoB NpH MankiX BeicoTax (opcupoBku (0,1...1 M) ypoBHS BepxHEro Gpe-
ha;

- BO3MOXHOCTE COOPYXXeHHS BofocOpoca mocyie BBEJICHHs B 3KCIUTYATALHIO APYTHX BO-
JOTPOITYCKHEIX COOPY)KEHHH THApPOY3Ja, a TakKiKe IPH PEKOHCTPYKIMH B UENSAX YBEIMUCHHS

NPOIYCKHOH CIIOCOOHOCTH MOBEPXHOCTHOIO BogocHpoca.
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| — BXO/HEIE OTRBEPCTHS; 2 — Kanop; 3 — oTBepeTys s cOpoca Mycopa

Pucynok 33 — bamennstii cudonHsli Bog0cOpOC

Henocrarku cuoHHEIX BofocOpoCcoB:

- CJIOHOCTE KCIUTYaTAllMHA pH HeobxomumocTH cOpoca B HHKHHI Obed npaa H 1IaBa-
IOIHX TEI;

- BO3MOYKHOCTE 3a0HBKH BojocOpoca IBI0M, HIyTOH H COPOM;

- BUGpALHa COOPYXKEHHS W KaBHTALHOHHBIE [TOBPEN/IEHHs OETOHHEIX IOBEPXHOCTEH BO-
JIOBOJIa NP 3HAYHTENLHEIX BakyyMax. Bo u3bexanue HeONaronpHATHRIX PEXHMOB, BBI3BIBAIO-
MUX BHOPALHIO 3/1eMEeHTOB BonocOpoca, HUCXOAsllas BeTBE: BojocOpoca JomikHa ObiTe 060py-

OJOBaHa a3pallHOHHEIMH BO3OYXOBOOAMH.

8 I'myGunHBIe BonocOpock

I'ny6unnble BogocOpock! ¢ Ge3HATIODHBIM PEXXHMOM Te4eHHH

8.1 BesHamnopHbIii pexHM TeyeHHs B INIyOHHHEIX BojocOpocax, ycTOHYHMBEIN BO BCEM
nuaraloHe W3MEeHeHus ypoBHei BepxHero Geeda (YBB), crnenyer obecrneuynBaTs KOHCTPYKTHB-
HBEIMH MEPOIIPHATHAMH:!

ycTpoiicTeoM 3a0palibHOH CTEHEI Ha BXOJHOM y4acTKe BojJiocOpoca;

yBEJIHYEHHEM BEICOTEI BoJlocOpoca 3a KOHIIEBBIM CTBOPOM HAYalIbHOTO HAIIOPHOT'O YYacTKa!

yeTpoiicTeoM AediiekTopa Ha MOTONKE BogocOpoca B KOHIIE HAMTOPHOTO YYacTKa;

MOHMKEHHEM OTMETOK ITOTONIKA B KOHIIE HATIOPHOTO yyacTka (yCTpoHCcTBO KoHpy30pa).

8.2 IponyckHas cnocobHOCTE IIyOHHHBIX BOA0COPOCOB ¢ 3abpanbHOH CTEHOH Ha BXO/E
npu H = kh, rne H — Hamiop Ha BXOIHOM I10pore, / — BEICOTa BXOJHOIO OTBEPCTHA BoJochpoca,
k=1,1...1,25, noKHa PacCYMTHIBATLCH, HCXOAd M3 THIPABIMYECKOH CXEMBI HCTEYEHHS Yepes
oTBepcTHe. 3HaueHue k onpesenseTcs yCIoBHAMH BXona B IIyOHHHBIH Bojocpoc (ckpyrneHu-
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€M KpOMOK BXomHOTo oTBepeTHs). IIpu pabore riybunHoro Bogocbpoca ¢ 3a0pajbHOM CTEHEI B
IIHPOKOM OHamna3zoHe oTMETOK YBB, xorga mpu H < (1,1...1,25)A, ero npomyck-
HYIO CTIOCOGHOCTE CHNEAYET ONPEeNEiATh, HCXOMs H3 HIAPABIHYECKOH CXEMBI HCTEHEHMs Yepes
BOJIOC/HB. B 3aBHCHMOCTH OT MPOXOIBHOrO NMpOGQHMIs JHA BXOJHOTO y49acTKa M €ro JJIHHEL OH
MOMKET PACCMATPHBATHECHA KAK BOJOCIHB NPAKTHYECKOTO MPOGHIA WM BOJOCIMB C IMHPOKHM
HOPOroM.

[Ipu pabote BxomHOTrO yyacTKa BogocOpoca 3TOro THIA HA BCEH IIMHE MOJHBIM CEYESHH-
€M €ro IpOIyCcKHas CIoCOOHOCTE, KaK M ApYrHe IMApaBIMYecKHe IapaMeTphl MOTOKAa Ha 3TOM
y9acTKe, PACCYHTRIBAIOTCS KaK s HaropHoro rimybuHHOro Bogocbpoca.

8.3 Ha mavaneHeni ygacTok rimybmHHOro Bogochpoca HeNnocpeiCTBEHHO 38 CTBOPOM OT-
phbiBa Ge3HANOPHOro MOTOKA OT 0OTekaeMoro 3eMeHTa (3a0pajibHOH CTEHEL, TIOTOJIKA HAITOPHOTO
yaacTka, AediieKTopa, peryJIupylomero 3aTeopa) HeobXoMMM MOJBOA BO3MyXa, oDecreyHBaro-
HH YCTOHYMBOCTE HE3HAMOPHOTO PEXHMA TeYEHM. Pa3Mepsl BO3IYX0NOABOAALIHX YCTPOHCTB,
HeOOXOMMMEIX /1l KOMIIGHCAITHH BO3IyXa, TPAaHCIOPTHPYEMOTO B CTOPOHY HMXHero 6eeda,
obecreyeHHs YCTOHYMBOCTH OE3HAINIOPHOrO PEXKMMA BOZHOTO MOTOKA B BOAOCOpOCE IOMKHBEI
6BITh YCTAHOBJIEHE! PACUETOM MM SKCIIEPHMEHTAIBHEIMH HCCIEOBAHHSIMHE Ha Mozelu. Ckopo-
CTH BO3lyXa Ha TPaKTE BO3MYXOMOABOSIIMX YCTPOKMCTB He JOMKHBI mpepeimark 60 M/c mpu
Tporycke 4depes BomocHpoc pacxoIOB BOIEI OCHOBHOTO pacueTHoro ciydas u 100 m/c - mpu
NPOIYCKE PACXOIOB IOBEPOYHOrO PACYETHOrO Cliyyas.

8.4 Ha Ttpakre Ge3HanopHeX rTyOMHHBIX BOZOCOPOCOR, MPOIMYCKAIOMINX PACXO/E! BOJEI
IIPH CKOPOCTAX TedeHus Gomee 25-30 m/c, mis NpefOTBpAINEHHs KaBHTALHOHHBEIX SABNEHHH
npexJie BCero TaM, TIe pa3BUTHE MOTPAHHYHOI'O CJIOH MOTOKA HENOCTATOYHO, CleAyeT Mpeny-
CMaTpHBaTh YCTPOMCTBA [UIs IOABOJA BO3JyXa B CIIOH IOTOKa y 0O6TEKaeMbIX MOBEPXHOCTEH.
OrpanudeHHEH 06BEM KABUTALMOHHON 3p03HH 0OTEKaeMBIX MOBEPXHOCTEH GE3HANOPHBIX [I1y-
GUHHBIX BOHOCOGPOCOBR [ONMYyCKAeTcs NMpH CHENHATEHOM 00OCHOBAHHH C y4ETOM IPOTHO3HOH
IPOMIOIDKHTENLHOCTH cOpoca depe3 COoOpyKeHHe Pa3JIMYHEIX PACXOIOB BOZBI H HapaboOTKH Ka-
BHTAIIMOHHOTO pecypca o0TexaeMoi MOBEPXHOCTH NMPH pacdeTHOM Ko3((HIHeHTe IIepoXoBa-
TOCTH H JOIIYCKAEMBIX pa3Mepax MEeCTHEIX TEXHOIOTHYECKHX HEPOBHOCTEH.

[Ipu onpeneneHHH pasMepoB YCTPOMCTB IJIf MOJAYH BO3AyXa Ha TpakT Oe3HalopHBIX
ry6UHHEBIX BOZOC6POCOB, KPOME Pacxofia BO3/yXa, TPAHCIIOPTHPYEMOTO Hajl BOAHEIM IIOTOKOM
B CTOpOHY HIDKHETO Obeda, He0OX0/IMMO YUHTEIBATE PACXO/IE! BO3YXA!

BOBJIEKAEMOIO B TOJILIY BOJHOTO IOTOKA 34 CYET CAMOalpalluH,

MOABOAMMOTO 3a Ae(UIEKTOPE] H pa3NHYHEIE YCTYNbI B 3aTBOPHOH Kamepe /s ycTpaHe-

HHA ONAaCHOCTH KABHTAIIHOHHEIX SRJIEHHH,
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MOOBOIHMOTO K YCTPOHCTBAM AJI a3pallHH BEICOKOCKOPOCTHOIO IMOTOKA ¥ 0OTeKaeMEIX
IIOBEPXHOCTEH.

8.5 Ilpy NpoeKTHPOBAHMH TIyOHHHBEIX BOAOCOGPOCOB, GEIHANIOPHEI PEXHMM TEYEHHS B
KOTOPEIX (PUKCHPYETCS HA HAYALHOM YYacTKE W KOTODHIE MOATOILIEHEI CO CTOPOHE! HHMKHETO
bbeda c obpaszoBaHHeM Ha MX TPAKTE THAPABIHYECKOrO NPEDKKA, HEOOXOIHMO YUHTEIBATE MYTh-
Cal[HOHHOE THAPOJMHAMHYECKOE BO3ACHCTBHE Ha 00TEKaeMble TOBEPXHOCTH coopyskeHus. [Ipu
y4dere YBeIHYCHHA OCPeIHEHHEIX H [yJbCAllHOHHEIX NaBleHHH Ha 2JIeMEeHTHI TYHHEIBHBIX BOJO-
c6pocoB 3TOro THIA H HAa BMEIUAOIIMA MX MOPOIHEI MAcCHB JIONMYCKAETCH 3alOTHEHHE BCETO
IOTIEPEYHOr0 ceYeHHs BomocOpoca 3a TH/IPaBIHYECKHM TIPEDKKOM IIPH PAacXo/iax BOJLI MEHBIIE
pacyeTHEIX. Bo3JielcTBHE B 3THX YCIOBHAX I'MAPABIHYECKOTO MPBDKKA HA 3aTBOPLI HENONYCTH-
MO. PacyeTs! MONOMEHHs IMIPABIMYECKOTO TPEDKKA TAKOIO BMI4 HA TPAKTE TIyODMHHOIO BOIO-
c6poca Heo6X0IHMO IPOH3BONHUTE € YHETOM 3aXBAaTHIBAEMOTO B BoocBpoce BO3/yXa.

8.6 Ha yyacrkax riyOHHHBIX BOZOCOPOCOB ¢ (PHKCHPOBAHHBIM GE3HAMOPHEIM PEKUMOM
TEYCHHS, TPAaKT KOTOPbIX HM30THYT B BEPTHKAILHOH IUIOCKOCTH BBITYKIOCTBIO BBEPX, IS
NPENOTBpPAIIEHHs HEIONYCTHMOrO MOHHKEHHS JaBlieHHs Npoduie AHA JODKEH BBIIOIHATECH
Oosnee MONHEIM, YeM KpHBas cBOOOZHOTO HafieHHs MoToka. Pacder mpodmis 3Tol KpHBOii crie-
JlyeT MPOM3BOIOHUTE OT CEYEHHS B HAYale M30THYTOTO Y4acTKa I10 CpejHeH CKOPOCTH TEeYeHHS
MIPH pacyeTHOM pPACX0Je OCHOBHOTO ciy4yas. Eciu mpoekToM npenycMoTpeHa paboTa BogocOpo-
ca B Te4EHHE JUITHTEIBHOr0 BPEMEHH ITPY YACTHYHBIX OTKPBITHAX 3ATBOPOR, YCTAHOBRIIEHHEIX BbI-
1€ [10 TEYEHHIO H30THYTOIO BBITYKJIOCTBIO BBEPX yJacTKa, To Tpebyercs nmpoBepka ero npoduns, ue-
XoJsl ¥3 paboThl B 3THX YCIOBHAX C YYETOM BO3HHKHOBEHHS 30H C BAKYYMAMH.

8.7 st riyOHHHBIX BO#OcOPOCOR ¢ (DHKCHPOBAHHEIM GE3HAMOPHEIM PEXHMOM TEHYEHHS,
TPaKT KOTOPEIX H30IHYT B BEPTHKANBHOM IUIOCKOCTH € BBITYKJIOCTBIO BREPX, [IPH 3HAYHTENEHEIX
Haropax Hal BEIXOAHEIM ceyeHueM (70 100 M) H, COOTBETCTBEHHO, BEICOKHX CKOPOCTAX MOTOKA
1e/1eco0bpazHo pacCMaTPHBATH BADHAHTHI KOHCTPYKIHMH ¢ GE3HANOPHBIM PEXHMOM TEUEHHS TI0
noToNKy (pucynox 34). Ilepemelnenne IIOTOKA 1O MOTOJNKY B BoJocGpoce Takoi KOHCTPYKIIHH
NPOUCXOIHUT 34 CYET AeicTeus HeHTpobeXxkHsIX cuil. B mpocTpaHCTBe Mex1y NOTOKOM BOIbI H
nHOM BojocOpoca HaGmomaeTcs 30Ha, 3alIONHEHHas BO3JYIIHO-BOJHOH CMECBIO H BO3IYXOM.
HasneHus B 3Tol 30He G6nus3ku K atMochepHoMy. Heo6X0MMO YYHTEIBATE, YTO Ha MOTOJKE BO-
Jocbpoca pasBUBAIOTCS 3HAYHTENbHBIE H30BITOUHEIE JaBNeHHs. B KOHIE KOPOTKOTO HAMOPHOTO
y4acTKa mepeq masaMH OCHOBHOTO 34aTBOpa CIEAyeT IpefycMaTpHBaTk Je(JIEKTOPEI, 4 Ha JHE
yeryn. [Tossoz 3a HEX BO3/yXa JOIDKEH NPENOTBPATHTE OMACHOCTh KABHTAIMM B 3TOH 30HE KaK
IPH MOJHOM, TaK [IPH YACTHYHEIX OTKPEITHAX OCHOBHOro 3areBopa. OTpaboTKka KOHCTPYKLHH Ta-

KOro BD,I[OCﬁPOCB, JOJIKHA TIPDOH3BOJHTRECA HA OCHORE 3KCIEPHMEHTAJIBHEIX HCCIIEN0RBAHHA.
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| —30Ha oTpEIBA NOTOKA 33 AE(MIEKTOPaMH, YCTAHORIEHHEIMM MEPE/] 11a30M OCHOBHOTO IIOCKOTO 33TBOPE;
2 — ocHOBHO#H cOPOCHO MOTOK BOMBI N0 BOTHYTOMY MOTOSKY; 3 —30Ha, 3araIHeHHas BO3MYILHO-BOIHOH CMECHo
WITH BO3/TYXOM '

PucyHok 34 — IlpononsHeti pazpes (a) u mwiaH (6) mo ryGHHHOMY BOI0COPOCY, KOHCTPYKITHS

KOTOpOro obecneunBaeT Oe3HANOPHLIH PEXKHUM TEYEHHS TIPH JIBWKEHHH BOJIEI 110 TIOTOMKY

I'my6naHBIe BogocOpockl ¢ HAOPHBIM PEKHMOM TEYEHHHA
8.8 Ilponyckuas crmocoGHoCTE (pacxon) () ryOMHHEIX BOJOCOpPOCOB paccMaTpHBAEMOT0

THIIA CefdyeT pacCYMTEIBATEH 0 (opMyne

Q=po),/2g(!{,l—l'[), 9)

rie o - IUIOIIANs PACYETHOrO MOMEPEYHOro CedeHHs BojocOpoca, B kadyecTBe KOTOpoH ynoOHO
HNPHHHMATH MUIOIIA/(E BEIXOIHOIO MONEPEYHOro CeueHHs; | — Koa(pOHIMEHT pacxoaa Boaochpo-
ca, OTHECEHHEIH K pacyeTHOH IUIOMAIH TIONMEPEYHOr0 CEUCHHA () g — YCKOPEHHe CBOOOIHOTO
naneHuA; Hy — DeHCTBYIOUIHE Hamop BojocOpoca, paBHEIH ITONHOH yIENBHOH SHEPIHH I0TOKA,
ONpPENENeHHBIH OTHOCHTENBHO IUIOCKOCTH CpaRHeHHs, MPOBEICHHOH 4epe3 HU3IIYIO TOYKY BhI-
xojiHoro cedenus; [T — cpennsas ynenpHas NOTEHUIHANBHAS 3HEPIHA MMOTOKA B BEIXOJHOM cede-
HHH BoJgocOpoca, onpeaeneHHas OTHOCHTENBHO YKa3aHHOH MJIOCKOCTH CPABHEHHA.

Ipu onpenenerym koxpdrmenta pacxoza HarNnopHoro pojiocbpoca HeoOXOIUMO YUMTRIBATE KO-
5¢h(UIMEHTE! HOTEPE HANOPA HA TPEHHE 110 JTHHE [5] M MECTHBIX NoTepk Haropa. K MecTHEIM motepsM

HAIopa B I JIYﬁH.H}I[:D{ HAIOPHBIX Bo.umﬁpocax clieayeT OTHOCHTE CIENYIOMTHE: Ha BXO/, B I1a3aX 3aTBO-
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POB, Ha [OBOPOTAX TpakTa, B KoH(y3opax 1 mddyzopax, Mpu ofTekaH K MPOMEXYTOIHEX OEIKOR H Y-
THe coNpoTHRIeHH.. Kpome TOoro, JIO/DKHE! yIHTHIBATECH KOXDUIMEHTEI [IOTEPh HAMOPA HA BRIXOJ U3
BOZOCOpOCa B Cllyyae IMOMTOIUIEHHS BEIXOJHOIO CEYSHHS CO CTOPOHE! HIKHEro Obetha, KodduuenTs:
OTepEk HAlopa YaCTHYHO OTKPLITHIX 3aTROPOR H [e(IEKTOpPOB.

3nauenue HpIl mma rmy6HHHEIX BofocGpOCoB, paoTarOIIMX BCEM CEYEHHEM, IpH
Hy > (3...4)huux (Aeux — BBICOTA BBIXOIZHOTO CeYeHHs BOJ0COPOCa), MOXKET OBITE ONMPEENEHO KaK
pasHOCTE OTMeTOoK YBB W HauBeiClnel TOYKHM TOTONKA BEIXOJAHOrO CeYeHMs. Ecmm ke
Hp < (3...4)hpux, To HEOGXOONMO PACCUMTHIBATE 3HAYEHHS CpemHel ylenbHOH NOTeHUHaTbHOM
BHEPrHH 1MoToKa II 1ms BEIXOIHOrO cedeHHs BOAocOpoca C yYETOM OTIMYHA DPACHIpEE/IEHHS
ZIaBNIEHHs 10 IiTyOHMHE MOTOKA OT THAPOCTATHYECKOro M M3MEHEHHS MOATOTUICHHS BEIXOJHOIO
CEYCHHA B IPOCTPAHCTBEHHBIX YCIOBHAX CONPSIKEHMs MOTOKOB 33 €r0 BEIXOOHBIM CEUEHHEM.
Otnuyue pacmupefeneHus [apieHus OT THAPOCTATHYECKOro B BRIXOJHOM CEYEHHHM HAIIOPHOTO
BoJlocOpoca MpH €ro CONpsHKEHHH C YHaCTKOM HHDKHETO Obeda yCTYyNnoM MO/DKHO YYHTHIBATHCA
mpu:

cBOGOIHOM ¥ HECBOGOJHOM HETIOATOMIEHHOM HCTEUEHHH;

HaJIHYHH HEMOCPEACTBEHHO 3a BBIXOJHBIM CEYEHHEM OIHOM M3 (JopM NMOBEPXHOCTHOIO
HJIH [IOBEPXHOCTHO-IOHHOI'0 I'HIPABIHYECKOTO IPEDKKA.

8.9 OcpenneHHEIe NaBleHHs M0 [UIMHE HANOPHBIX TTyOHHHEIX BOJOCOPOCOB CHIENYET
ONPENIENATE Ha OCHOBE MOCTPOEHHA NMbe3oMeTpudeckux muHui. [1o momyYeHHEIM ocpelHEHHBIM
N@ABICHHUAM IOKHEL OBITE PACCUHTAHBI OCPEIHEHHEIE HATPY3KH Ha 2JIEMEHTRI TPakTa BomochHpo-
COB, BBIABJICHEI 30HBI CYIIECTBEHHEIX BaKyyMOB H pa3paboTaHEl MEPONPHATHS 10 MpPEAOTBpa-
IMIEHHIO B 3THX 30HAaX HEAONMYCTHMBLIX KaBHTALMOHHBIX BosneicTeuit. [Ipu sTOoM Heobxommumo
YYHTBIBATE OCOOEHHOCTH pacrpe/ie/ieH s JaBIeHHi HA y4acTKaX MECTHBIX IT0TEps Hamopa (co-
NPOTHBJIEHHH) H HX OTIMYHS OT JaBJIEHHH, COOTBETCTBYIOIMX PABHOMEPHOMY ABHIKEHHIO H
THAPOCTATHYECKOMY 3aKoHY pacmpenesnenus. K takuM ydactkaMm Ha TpaxTe IIYOHMHHBEIX BOJO-
cOpOCOB OTHOCATCH BXOJIHBEIE OTOJIOBKH, IOBOPOTEI TPAKTA, 3aTBOPHBIE KAMEDEI IPH MOIHEIX U
9aCTHYHBIX OTKPBITHAX 3aTBOPOB. HeobX0auMO yUHTHIBATE BO3MOXKHOCTE MOSRIIEHHS HA Y4acT-
Kax MECTHEIX CONPOTHBIEHHH 30H C MOBBINIEHHEIM YPOBHEM MyJIbCALMH NAaBIEHHS, KOTOPLI
MOJET ObITE 0CODEHHO CYLIECTBEHHBIM [IPH BO3HHKHOBEHHH B HHX OTPBLIBHOrO 06TEKAHHS.

8.10 Ilpu BeIOOpe OYepTaHMsi BXOJHOrO OrOJIOBKA CIEAYET OTAABATHL NMPENNOYTEHHE Ta-
Koii ero (hopme, IpH KOTOPOH OH MMEET HAUMEHbIIee 3HaYeHHe K03 PHUIHEHTA COPOTHBICHUS
H KoTOpas o0ecrevynBacT HaHMEHBIIHE Pa3Mepkl PACIIONOXKEHHBIX HA 3TOM YYACTKE 34TBOPOB M
HauboJlee MPOCTEIC OYEPTAHHA B NPOJOIBHOM Npodune u B mnane. Haubonee nenecoobpasusi-

MH SBIAIOTCSA NPOQHIH BXOOHEIX OTONOBKOB, OYEPHEHHBIE AYTAMH OKPYXKHOCTEH M 3JUIMIICOB.

| B HAEOD
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IloHwKeHWE JIaBNEHHS B TpejieNiax BXOAHOTO OrOJIOBKA JODKHO GEITE TAKHM, 9TOOEI He JoIy-
CTHTE KABHTALIHH €10 IMOBEPXHOCTH H PACIIOIOKEHHEIX B €ro npenciax Nna3oB 3aTBOPOB.
8.11 Obmee MOHMKEHHE OCPEJIHEHHOTO NABNEHMS B MPENENax BXOJHOTO OrOJOBKA II0

CPaBHEHHIO ¢ 3ariaybiieHuem mobolt Touku ero mosepxHoctu nox YHB cnenyer onpenensts ¢

NIOMOLIBIO SKCIIEPHMEHTAIEHO YCTAHORIEHHOTO KO3()(HIIHEHTA IOHMKEHHs fapneHus C p» 38

BHCALIEr0 OT OYEPTaHMsA MMOTONKA H GOKOBBIX CTEH OTONOBKA, & TAKKE OT YCIOBHH Moaxoma K
BXOJHOMY Ce4eHHIO BoJocOpoca (IIMPHHE] Ha [TOAXO0/E. MONOKEHHS BXOIHOTO CeYeHHs OTHOCH-
TeNbHO AHA) X YBB. Bo3M0XHOCTE BOSHHKHOBEHHS KABHTAIMH TIPOrHO3MPYETCS HA OCHOBAHHH

KO3 QHUMEHTA MTHOBEHHOTO 3HAYEHHUS! [IOHIKEHHS JABIIEHUS BO BXOJHOM OTOJIOBKE

C,=C,+k,o, (10)

Ilie Op ¥ kp NOJDKHBI yCTAHARNHBATECS 10 pekoMeHgamusM 4.12 u 4.14.

IIpu mporHo3e KABUTANMH HA TOBEPXHOCTH BXOJHOTO OTOJOBKA,KpOMe 06IIero moHMKe-
HUSL MTHOBEHHOTO JIaBlieHHs HA 00TeKaeMoH MOBEPXHOCTH, HEOGXOMMMO YUHMTEIBATh JIOKATEHOE
€r0 CHHXXCHHE, BEI3BAHHOE TEXHONOTHYECKHMH HEPOBHOCTAMH, BOSHHKIIHMH B TIPOLIECCE HPO-
H3BOJICTBA CTPOHTENEHEIX paboT.

8.12 IIpu mpoBeJieHHH PacueTOB YYacTKOB MOBOPOTA TPAKTa HAIIOPHBIX I'TyOHHHBIX BO-
A0c6POCOB HEOOXOJHUMO yIHTEIBATE, YTO KPOME OCPEIHEHHOH COCTARSIOMIEH MABTEHHS, KOTO-
past yCTaHAB/IHBACTCH 110 MBE3OMETPHYECKOH TMHUH, BO3HHKAET NONONHATENRHO COCTABIIAIONIAS
OCpPEZHECHHOI'0 NABJICHHA, BbI3BAHHAS JEHCTBHEM LEHTPOOEKHBIX cHI. JIIS TakMX y4acTKOB
HAMOPHEIX IIyOHHHBIX BOAOCOPOCOB MIHOBEHHOE 3HAUCHHE JIARJIEHHS Pp Ha TIOBEPXHOCTH IIO-
BOPOTa CIEAYET ONPENeIsTh Mo GopMyIie

p,=P%p,tk,c,, (11)
e p— 3HAYEHHE OCPENHEHHOH COCTABJSIONIEH aBCOMOTHOrO JABNCHHS IO OCH BOZ0COpOCa,
TOITyICHHOE 110 MbE3OMETPHYECKOH JHHUM; py — UEHTPOOEKHAS COCTABISIONIAT OCPETHEHHOIO
JaBICHHSA, KOTOpas Ha MOBEPXHOCTAX B IUIOCKOCTH [TOBOPOTA 3aBUCHT OT A/R: h — BEICOTA MITH
ITMPHHA BOAOCOPOCa B TIIOCKOCTH MOBOPOTA; R — Pajiiyc OCH IIOBOPOTA.

Kasntauus Ha BBITYKIIO# MOBEPXHOCTH MOBOPOTA [OIKHA IIPOTHO3HPOBATBCS 110 MUHY-
MaJlbHOMY 3HA4Y€HHIO MTHOBEHHOTO NABIEHUs p, ITDH ONpefelleHHH KOTOPOTo BTOPOM M TpeTHil
wieHsl GopMynbt (11) DOMKHEI NPHHEMATECSA CO 3HAKOM «MHHYC». [IpH pacuere Harpy3Kkd Ha
MOBEPXHOCTE BOTHYTOrO ydJacTKa MOBOpPOTa BTOpOH M TpeTuit umeHsl (opmynsl (11) momxHE
MPHHHMATECA CO 3HAKOM «IUTOcy. IIpH BBIMMCIEHHWM HArpy3KH Ha IIOBEPXHOCTH BBIMYKIOTO

yHacTka SHaK TPETREro 4ieHa NOIDKeH GbITh MPHHAT TeM Jke, YTO W 3HAK pasHocTH (p— pu).

Ilpu onpeseneHuu Harpy3ku Ha OBEPXHOCTH MOBOPOTA 3HAYEHHE Op AOMKHO NPUHHMATECS C

sy LIAEONC
& B HAEOP |



CIl 230 .1325800.2016

YYETOM OCpPEIHEHHA MYyNLCALMM JIaBJIEHHs 10 MJIOILAAH; TPH MPOTHO3€ KAaBHTAIIHH HeoOX0auMo
YYHTBIBATh JIOKaJIbHOE CHMKCHHE JARNICHUS Ha TEXHOJOIHYECKHX HEPOBHOCTIX MOBEPXHOCTH.

8.13 JIns NOBBIIIEHHS YCTOHYHBOCTH HAMIOPHOTO PEXHMA TEUEHHA M YCTPAHEHHs ONACHOCTH Ka-
BHTAIHOHHBIX BO3JIEHCTBHI Ha TpakTe MIyOMHHOTO BoiocOpoca ¢ OCHOBHEIM 3aTBOPOM B BEIXOHOM Ce-
YEHHH CIIeflyeT IPUMEHATh KOHCTPYKTHBHEIE MEPOIIPHATEHS, HAITPABICHHEIE HA YMEHBIICHHE BAKyyMa Ha
Y4aCTKaX MECTHBIX COIPOTHRIEHIH. K 3THM MepOIpUATHIM OTHOCSTCS:

- YCTPOHCTBO Pa3sBHTOr0 BXOJHOTO OTOJIOBKA, YTO CHHXKAeT ONAacHOCTh KaBUTAlMK Ha ero
MIOBEPXHOCTAX M PACIIONIOKEHHEIX B €0 Ipe/ieiaX Ma3oB 3aTBOPOB, & TAKKE CHHKAET BO3MOX-
HOCTE IIOCTYIUIEHHS Ha TPaKT BO3JyXa CO CTOPOHEI BepxHero Oweda, ecim Bogocbpoc npeiHa-
3Ha4eH Ul MPOIycKa pacxXoJ0oB IPH OTHOCHTENLEHO HeBeicokux YBE. T.e. npu H < (1.5...2)h,
rae ho— BEICOTA B KOHLIE BXOJHOIO OrojioBka ojocbpoca;

- YBEIIMYEHHE BELICOTHI B KOHIIEBOM CEYEHHH BXOJIHOI'O Or0JIOBKA /o TIO CPABHEHHMIO C BhI-
COTOH BBIXOJIHOTO CeYeHHH BojocHpoca Auyx, IPH 3TOM BEICOTA BojocOpoca MOKeT YMeHEINaTh-
¢ MJIABHO 10 BCEH JIMHE MM JIHOTE Ha €70 KOHNEeBOM yuacTke AMHHOH (1.5...2) g

- YBEJIHYEHHE pa3Mepa CEUeHH s HaopHOTo BofocOpoca B IIOCKOCTH NIOBOPOTA HITH €10 PaJHyca.

Tynuensneie u Tpy6uaThie Bogochpockl, HA TPaKTe KOTOPBIX JOMYCKAIOTCA CMeHA
0e3HANOPHOro H HANIOPHOI'0 PEKHMOB TEHEHH

8.14 Cmeny Oe3HanoOpHOTO W HAMOPHOTO PEXHMOR TEYEHHS CIIEAYeT JOMyCKaTh B JTHH-

HEIX HEPETrYJIHDYEMBIX 38KPEITEIX BOOOMPOMYCKHBEIX COOPYKEHHAX, OIIA KOTOPBIX COOTHOIICHHE

L/Rs < (100-200) ¥ KoMIieke ais Ge3HanopHOTO MOTOKA B TOYKE KACAHHA MOTOJIKA COOpYXKEHHSA

VE/gR, <5, a Takke B KOPOTKHX TpyGuaThx BomocHpocax ¢ pEryTHpYIOIIMM 3aTBOPOM Ha

BXoJiHOM y4acTke. IIpu L/Ry < (20+30) 1 monmHOM OTKpPEITHH 3aTBOPOB TakHe BomocOpock! pabo-
TAIOT B HAllOPHOM pexuMe, rjae L — mnauHa BogocOpoca, Ry U Vy — THAPAaBIHYECKHH pagHyc H
CPEIHAS CKOPOCTE MOTOKA BOJIEL.

8.15 B mnmuMHHBIX HEpEryJHpYyEeMEIX BOJONPONYCKHEIX COOPYXEHHAX ykazaHHoro B 8.14
THIA (B OCHOBHOM 3TO — CTPOHTEJNBHbIE TYHHENH) NIPpH 00pa3oBaHHM Ha TPaKTe KPHBOH mozropa
HA4aln0 CMEHEl PEXXMMOB TEYEHHS HAJUIEXHT YCTAaHABJIHBATE Ha OCHOBE IOCTPOSHHS KDHBOH
cBoOOHOM TOBEpXHOCTH. [IpefelbHEIM pacxo/ioM O€3HANOPHOIO MOTOKA HA TPAKTE COOPYIKeE-
HHA ABIIAETCA PacXoll, IPH KOTOPOM KpHBas CBOOOJHOH MOBEPXHOCTH KacaeTcs noToska. Heob-
XOJMMO YYHTBHIBaTh, YTO NpH MoJade BO3AyXa HEMOCPEeJCTBEHHO 3a BXOJHOH OrolOBOK TAKOro
COOPYXKEHHS CMEHA PEXHMOB TEUYEHHS C NEPEX0IOM B HANOPHBIH PEXHM TIPOMCXOUT IIABHO B
ITHPOKOM JIHana3soHe pacxooB. [IpH OTCYTCTBHH MOJBOJA BO3LYyXa PEIKHM TEYEHHS CTAHOBHTCS

HAaNOPHBIM B yY3KOM JIHalla30He PacXo/oB. B NMPOeKTHBIX paspaboTkax CledyeT YUHTBHIBATh, YTO
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TaKas CMEHa DPEXHMOB TEYEHHS MOXKET CONPOBOXKIATECS CYIIECTBEHHBIM MOBBIIEHHEM YBb
TpH MaJIoM pocTe cOPOCHOI0 pacxoia.

CrneayeT y4UTEIBATE, YTO NIpH 00pa3oBaHuK B Ge3HanopHoM Bogochpoce ¢ 3aTOILIEHHEIM
BXOJOM KpPHBOJ Cliajia CMeHa PEKMMOB TEYEHUS MOXKET IPOH30HTH C BOIHMKHOBEHHEM YCTOMH-
YUBOT'O YACTHYHO HATIOPHOTO peXuMa TedeHus (pUCYHOK 16). BO3HHKHOBEHHE BO BXOJHOM OT0-
JIOBKE Takoro BomocOpoca BaKkyyMa MPHBOAMT K NMPOPEIBAM BO3IyXa Ha TPakT M IEPHOIHYECKOH
CMEHE PEKHMOB TeueHus (pHCYHOK 1B). Takue pexXHMEBI TEYEHHS ClIEyeT JOIYCKAaTh Ha OCHOBE
OLIEHOK TyJBCAllWM JABJEHHS M HArpy30K Ha 3JIEMEHTH TpakTta BojocGpoca mubo ¢ yyeToM
yciioBHH paboTEI aHATOTHYHBIX COOPYKEHHH.

8.16 [Tpu npoeKTHPOBaHHH KOPOTKHX H3OTHYTEIX B BEPTHKAIBHOH MJIOCKOCTH BOZOCOpO-
COB HEODXOJHMO YYHMTBIBATB, YTO NPH HEMOJHEIX OTKPHITHAX 3aTBOPOB, PACMONIOXKEHHBIX HA
BXOJI€, BO3HHKAIOT CIIOHEIE THAPABIHYECKHE DEXHMEI ¢ 06pa3oBaHMEM OTPHIBHBIX TEHYCHHH,
THAPABIHYECKHX TPBEDKKOB, 3aMKHYTHIX BO3AYIIHEIX MojocTeH. YacTHYHO HANOpPHEIE PEXHMEI
TEUeHHs B TakuxX BomocOpocax ciiejlyeT AONycKaTk JIMIIb Ha OCHOBE 3KCIEPHMEHTAIBHOIO
obocHoBaHuA. B sKcepHMeHTax O/DKHBI OBITH MOJMYYEHB! pa3sMepsl YCTPOHCTB [UiA IMOABOJA
BO3/IyXa 3a 3aTBOp, 4 TAaK)Ke THIPOAMHAMHYECKME JABJIEHHMS W HArPY3KH Ha 3JIEMEHTEl BOJO-
cbpoca, HEOOXOAUMEBIE I OUEHKH BO3MOXKHOCTH KaBHTAaLMOHHBIX SABJIEHMH M [UIS PacyeToB
NPOYHOCTH H AHHAMMYECKHX BO3ICHCTBHH Ha IUIOTHHY H MPHMBIKAOLIME COOPYXEHHs HIH I10-

POJIHEBIH MaccHB

HanopHable kKamepbl ramenusn. [irydunnbie BogocOpocsl ¢ ramenHeM H30bITOTHOH
KHHETHYeCKOo# SHepriH B Npefesiax BogocOpOCHOro TpaKkTa

8.17 Ilpu HeobXOAMMOCTH YMEHBIIHTH Pa3sMephl YCTPOHCTB MIJIA Talll€HHS SHEPrHH B
HHKHeM Opete TpyOuaThlx M TYHHENBHEIX BOZOCOpOCOB, PacCYHTAHHEIX HA 3HAYHTEIBHEIE
HAIOPbI, & TAK)KE B HEKOTOPBIX CIIyYasx MJisi CHHXKEHWs KaBHTAllMOHHBEIX BO3JCHCTBHH Ha dJle-
MEHTHI TPaKTa BoZ0CO6pPOCOB ClIeAyeT NPHMEHSATE HAlOPHEIE KAMEPBI rallleHus, B KOTOPBIX NOTe-
PH SHEPTHH MPOHCXOIAT 3a CHET PaclIMPeHHs MOToKa. TakHe KaMephl ralleHHs IPHMEHIIOT Ha
TPAKTE HAMIOPHBIX TyOHMHHEIX BOJOBEITYCKOB M PACMONAraiOT Yallle BCEro Ha KOHIIGBOM y4acTKe
HX TPAKTa, a TAK)Ke IPUMEHSIOT I HX YCTPOHCTBA TPAKTEI CTPOHTENBHBIX TYHHENEH.

8.18 Jlns paciumpeHys HANOPHOTO NMOTOKA HA TPAKTE CTPOMTENBHOIO TyHHENs Heobxo-
IHMO NpelycMaTpuBaTh GeToHHBIE MPOOKH MJIM MeTALTHIeckHe uadparMbl ¢ OTBEPCTHAMH, B
KOTOPBIX MOTYT YCTAHABIHBATHCS PEryJIHPYIOIIHe IIOCKHE 3aTBOPhl M KOTOphie 06pa3yioT Ka-
Mepy ramenusi. [[pd NpOEKTHPOBAHHH KaMepEI ramleHus H3ObITOYHOM KHHETHYECKOH SHEPIHH

TaKOH KOHCTPYKUMH (pHCYHOK 35) crefyeT HMETh BBHILY:
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| = HanopHeIH yuacTok; 2 — nepeas GeTonHas npobka; 3 — nepexoaHslit muddyzop; 4 — KaMepa raleHuHs;
5 — Bropas GeToHHas NpoGka; 6 — Ge3HANOPHLI OTBOAALMI YYACTOK.
B onHoli i B o6emx npo6kax nperycMaTpHBAIOTCS IUIOCKHE 3aTBOPb

PrcyHnok 35 — CxeMa KaMepbi MaIeHHs HAIOPHOIO BOJIOBBITYCKA B CTPOMTENIBHOM TYHHENE

- IPOTYCKHas COCOOHOCTH BOAOBEIYCKOB C KAMEPOi TallleHHsi MOXeET GBITh paccudTaHa
KaK JUist OGBIMHBIX HAlIOPHBIX CHCTEM C YYETOM MECTHBIX NOTEPh HATIOPA NIPH PACIIMPEHHH I10-
TOKa M NOTEPh HAIOpa Ha BBIXOE H3 KAMEpEL;

- Ui 3(EKTUBHOrO rallleHus SHEPIHH JJIHHA KAMEPBI rameHus L JOIKHA COCTABIATH
OKOIIO 5 3HA4YCHHUH ee IMAPABIMYECKOro Juamerpa Dr; Ha 3TOH JIHHE NPOHCXOINT BEIPABHHBA-
HHE 3IIIOPEl OCPEHEHHBIX CKOPOCTEH Te4eHHs, 3aTyXaHue H3OBITOYHBIX MyJBCAIHOHHEIX JIaB-
JICHMH ¥ BOCCTAHOBIIEHHE I1bE30METPHIECKOTO HANIOPA B KAMEDE;

- ONACHOCTP BOBHHKHOBEHHs KaBHTALIMH JIOJDKHA PACCMATPHBATECA KAK HEMOCPENCTBEH-
HO B KaMepe ralleHHs, TaK | 3a 3aTBopamMH B npobkax. [{ns yMeHbIIeHHS OaCHOCTH KaBMTALIHH
PaClIMPEHHE KaMepEI ralleHHs] PEKOMEHIyeTCs yeTpauBath 6e3 nepexoaroro auddysopa.

8.19 Ilpu ycTpolicTRe KaMepsI rameH s H3GLITOYHOH KHHETHIECKON SHEprHM 38 UIONlb-
4aTbIMH 3aTBOPaMH [UTHHY KaMephl railieHus L clefyeT NpHHHAMATE B 3aBHCHMOCTH OT MX KOH-
CTPYKTHBHEIX 0COOEHHOCTEH:

— JUIA MIOJIbYaTEIX 3aTBOPOB, 3aKPHIBAIOIINX BXOJl B KaMepy Io TedeHHIo, L = 5D, (pu-

CyHOK 36a);
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@) — 3aKPRIBAIOLIMMCS M0 TEYEHHIO; A) — 3aKPhIBAIOLIMMCS [IPOTHB TEYEHH;
| 1 2 — HenoABWKHAA M MOABHMKHAA YACTH 3aTBOPA; 3 — KAMepa TalleHHs

Pucynok 36 — CxeMbl KaMepE! FallieH s ¢ YCTaHORIEHHEIMH TTepe]] Helf HTOMBYaTEIMH 3aTBOPAMH

= A HroJe4YaThIX 34TBOPOB, 3aKpPBIBAIOINHX BX0O B KaMepy IIPpOTHB TEYCHHA,
L =(3...4)D; (pucyHox 36 6).

HpH ITONTHOM OTKPBITHH HIOJIBY4ATEIX 3dTROPOB CTEINEHE 3aTCHEHHA, XapaKTepH3yeMad
oTHoweHueM do/Do, nomwkHa 6uITE Gonee 0,5. IIpH MeHBLIMX 3HAYeHMsAX do/Do CYIIECTBEHHO
yBeMuHBaeTcs K03 GHIMEHT CONPOTHBIEHHS CHCTEMBI «HTOJILYATRIA 3aTBOP — KaMepa ralieHus.

Ha.HMEHHJIee 3HAYCHHE OJHaMETpa KaMEpEI FAMI€HHA 3a HIOJIBRYATEIMHE 3aTBOpaMH CIIEOY-
€T YCTaHaBIHBaTE, HCXO0JA H3 PpPalHOHAIBHEBEIX YCJ]DBH}"{ rami€HHd 3HEPTrHH H C YHUYETOM
[IPEJOTBPALICHUS HENOIYCTUMEIX KaBUTALIMOHHEIX BO3JIEHCTBHIA.

8.20 Ilpu npoexTHpoBaHKH KaMmep raleHHs 3a KOHYCHEIMH 3aTROpPaMH TOTOK, o0Tekaro-
L[HH [MOBEPXHOCTH KOHCTPYKIHMH KaMmephl, HeoOXOJMMO pa3jiesiuTe Ha 4acTd. [Mocnenyiourmii
TNOBOPOT 2THX yacteil MoToKa HaBCTpEYY IOpYyTr OpyTry C MOMOLIBID OETEKHEMLIX OTKJNOHSKIIIIHX
MMOpOroB OOJDKEH IPH HX COYJIapeHHH obecrneudBaTk MHTEHCHBHOE TalllcHHE JHEPTrHH (pHcy-
Hok 37). VYerpoticTBo BoZooTOOHHOM CTEHKH B KaMepe rauieHHs J0J/DKHO crnocoGCTBOBaThE 110-
CTYIJIEHHIO MTOTOKAa B CTOPOHY OTBOZAAIIEro pycna. [{ns 3ammTel caMoro KOHYCHOTO 3aTBOpa H
€ro ciIyxeOHBIX IOMEIIeHHH OT MoCTynawoueil B UX CTOPOHY MEHBILICH YacTH pacxofd BOJEI
HeoO6X0AMMO MpenycMaTpHBATE CTPYe3alUTHEIH Ko3kipek. B Takyio kaMepy clemayer MmoJBOIHTE
3Ha4YHTENBLHOE KOMHYECTBO BO3AYXa /I KOMIIEHCAIIHH €r0 BEIHOCA 110JI0H KOHHYECKOH cTpyeH B

HHKHHH Oped) coopyKeHHs.
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| — CTpye3alMTHEIH KO3bIPEK: 2 H 3 — FOPH3OHTANBHBIE H BEPTHKANLHbIE OTKIOHSAIOLIHE NOPOrH; 4 —

BojooTOOMHHAN CTEHKA

Pucynox 37 — Cxema KOHCTPYKIHH KaMep rauieHus 3HEprHH MI0TOKA C OTKJIOHAFOIIUMH

moporaMH, pacnojioieHHLIMHA 38 KOHYCHBIMH 3aTBOPaAMH

CrnoxxHas BHYTPEHHsA MOBEPXHOCThE Kamep ralleHHs KOHYCHBIX 3aTBOPOB Npejonpene-
nAeT HeoOXOMHMOCTD TPOBEEHHS CIIEIHANLHOr0 THAPABIHIECKOro 0DOCHOBAHHS C OmNpenene-
HHEM PpAaCHpeAceHHs [0 MX IOBEPXHOCTH OCPEIHEHHBIX H IY/IbCAIMOHHEIX COCTABIAIOIIHX
[IABJIEHHS H C MPOrHO30M KABHTAUHOHHEIX ABneHHi. HeoGXonMMO y4HTEIRATE, 9TO Hambonee
KaBHTAllMOHHO ONACHEIMH Y4acTKaMH BHYTpeHHEH NMOBEPXHOCTH TAKMX KaMep ABMAIOTCA: 30HA
3a MECTOM KOHTAaKTa CTPYH, BHITEKAIOIINX H3 3aTBOPA, CO CTEHAMH KAMEPEI: 30HH EPe OTKIIO-
HSAIONIMMH IIOPOTaMH H Ha BEPXHEH IpaHH noporos. [lng ycTpaHeHHs OIACHOCTH KaBHTALIOHHEIX
sIBJIEHHH HeoOX0IHMO NnpuMeHeHKe Oolee 06TeKaeMEBIX KOHCTPYKLIMH 3/IEMEHTOB KaMep H moja-

Y4a BO3YXa B NIPHCTEHHBIE CIIOH MOTOKA HA KABHTAIHOHHOOMACHBIX YYAaCcTKaX HX NMOBEPXHOCTH.

9 CnennajibHbIE THIIbI KOHUEBBIX YCTPOHCTE BOZ0COPOCOB

9. 1 YMeHBIIEHHAS THAPOIMHAMHYECKOIO BO3/IEHCTRHS BEICOKOCKOPOCTHOIO COPOCHOIO 1I0TOKA Ha
KpEIUIEHHE M JHO HiDKHero Oreha clielyer HOCTHMTaTh MPHMEHEHHEM CHEIMATEHEIX THIIOB KOHIIEBRIX
YCTPOHCTE — TPaMILIHHOB.

OcHOBHEIE CIIOCOOBI YIpaBleHHs THAPOHHAMHYECKAMH XapaKTepHCTHKaMu cOpackipa-
eMOT0 B HIXKHHH Obed moToka:

pasjienienHe MOTOKA Ha OTAEBHBIE CTPYH H PacHpe/ielieHHe ero Mo IUTOMaH, JUHHE /WK K-
pHHE HIDKHETO Obeha, KOTOpPBIE HHTEHCHHIIMPYOT HACKIIEHHE HX BO3MYXOM, YMEHBLIAIOT PACXOJl, Ia-

JAIOIIHMHA Ha €IHHHMIYY [UIOIIATH HibkHero Oveda, obecreumBaroT rameHue H30bITOYHON KMHETHYECKOH

‘-‘-"'n L-§ ‘-—-(.-‘,. - | &3
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JHEPTHH 34 CHET B?.ﬂIvﬂ\dD,[[BﬁG’I‘BHS{ G’Ipyﬁ B TOME BOALI Ha KPEIUICHHH HIIH B BOPOHKE pa3MEIBA: B HEKO-
TOpPBIX CITy4asx TAlNeHHI0 KHHETHYecKok HEPIHH 3a TAKOTo poJia Bo#ocOpocaMH CrIocoOCTRYET OTCOETH-
HEHHE H IIPHCOETHHEHHE PACXOJIOB 110 IHHE IOTOKE,
TIPHIAHKE OTOPACHIBAEMOMY TPAMIUIHHOM IOTOKY TPaeKTOpHH H (DOPMEL ONTHMATEHO BIHCHIBA-
IOLMXCA B O¥epTaHms IHa M Oeperos pyciia B HIKHeM Obedie ¢ y4eToM HX Ieo/IorHYecKOro CTPOSHHA.
9.2 Tlpy HOpMaJIBHOM K HalpasJIeHHIO MIOTOKA IUIOCKOCTH CX0/a C TpaMILIMHA pacliieruie-
HHE CﬁpOCHDFO IIOTOKA Ha CTPYH CIEOYET NOCTHIAaTh IIPHMEHCHHEM Da3/IHHBIX THIIOB HOCKORB, JTHO KOTO-
PBIX BOJIM3H CXO/Id BRIIONHSSTCA B BHIE 3y0BEB PA3TMYHOI0 ovepraHus (pucyHok 38):
- TPAMILTHHEI ¢ 3y04aThIM HOCKOM (&) IO3BOJISIHOT PACIIETHTE IOTOK B BEPTHKATBHOM ILTOCKOCTH,
- HOCKH C HalparJIeHHBIM 0TOPOCOM HECKOIEKHMX (0OBIMHO Tpex) CTpyH Jal0T BO3MOMKHOCTE!
KOHLIEHTPHPOBATE IIOTOK B IIEHTpaNnLHOH T OOKOBBIX YacTsIX TPAMILIHHA B TEX CITy4asx, Ko-
r7ia 370 HeOOXOIHMO IS CO3MIaHHS ONAronpHUATHBIX YCIOBHE cONpKeHHs Obe()OB M YMEHBIIICHHA pa-
MEIBOB (6);
paszeneHus cOPOCHOTO TOTOKA Ha CTPYH € Pa3HBIMH TPASKTOPHAMH (B):
- HOCKH C TpaneUucHIANBHEIMH PaclIeNHTEIAMH (-E.') NO3BOIAIOT PACITHPHTE CGpﬂCBIB&E—

MEIH OTOK B IUIAHE H B BEPTHKMBHOﬁ [TJIOCKOCTH.

@) — 3ybuatkiii HOCOK; 6), 8) — HOCKM ¢ HAINPaBICHHBEIM 0TOpOCOM;
2) — HOCOK ¢ TpaneueHIanbHEIMH PacIllenHTENAMH

PucyHok — 38 Pa3znu4HEle THIIE HOCKOB-TPaMILIHHOB

9.3 Iina ymeHsnieHus obseMa paboT MO KPEIEHHIO HIKHero Obeda crefyeT IpHMEHTh
KOHCTPYKIHH THIIA «KOHCOJIBHBI cOpoc» M «perueryarsiit TpaMmiuny» (pucynksa 39 u 40). Ha
cxojle ¢ KoHCoJIpHOro cbpoca LeiecoobpasHo NpHMeHeHUe pacmenuTeneii B Buze 3ydees. Obe

9TH KOHCTPYKIHH TPAMIUIHHOB MOXHO BBIITOJHATE be3 KpBHJIEEHﬁ B HHHEM Gbﬂ(l)e C ralieHHu-

i B HABOP



CII 2792 .1325800.2016 Jg
€M SHEPTHH B BOPOHKE pa3MblBa. [[puMeHerHe WX orpaHHIHBaETCS pa3MepamMH BOPOHKH PasMbi-
Ba, 0COGEHHO B MENKO3ePHHCTHIX HECBAZHEIX FPYHTAaX. [ ammeHne 3HEPryH 3a pelmeTdaTEIM Tpam-
MIHHOM MOXET OCYIIECTBIATECA H B Mpelnenax OeToHHOro KpemnneHHs. ['acuTens 3TOro THIA
IOIDKEeH obecIeyHBaTh raleHie KHHETHIECKOM SHEPriH MTOTOKA HE TONBKO B BANbIE, obpazyio-
IeMesi B BOPOHKE pa3MblBa HIIH Ha KPEIUIEHHH, HO H 3a CHET OTCOCNHHEHHS H NPHCOEAHHEHHS

CTpyH IO AMHHE KOHCTPYKLIHH.
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Pucynok 39 — CxeMa KOHCOIBHOTO c6pOca ¢ KOHIIEBOH YacThIO JIOTKA B BUJE CILIOMIHOH ILITHTEI

C pacIenUTe/IAMH, PACHIONIOKEHHOH Ha onlopax

Illlllllll

Wil

Pucynoxk 40 — KoHconsHEIH ¢6poc ¢ KOHIIEBOH YacThIO JIOTKA, BEIIONHEHHOI B BHIE peLeTkH
9.4 Heo6X0MMO YUHTEIBATh, YTO KOHCTPYKUHMH HOCKOB-TPAMIUTHHOR C PACIICIIHTEISMHY,
IPUBE/IEHHEIE Ha pHCyHKax 38 — 40, NPUMEHHMBI 110 YCIOBHSM BO3HHKHOBEHMS KABHTALHH TPH
CKOpOCTAX Te4eHHA MeHee 12-14 m/c. 3HaueHHe 3Tolf CKODOCTH 3aBHCHT OT OTMETOK COODYIKe-
HHA Hazm yposHeM Mops. [Ipu ckopoctax TeueHus Gonee 12-14 mM/c o6TekaeMBIM 3IeMEHTaM Ta-
KHX TPaMIUIMHOB ClIeNyeT NpH/iaBath 6e33p03HOHHOE (CYNEPKaBHTHPYIOLIEE) OUYEpTAHHE HITH K

HHUM NOJDKEH CIHEUHATLHO TNOABOAMTECA BO3AYX. [IpH NMpPOEKTHPOBAHHK MEpPONpPHATHH IO

B HABOP 8
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[IpeOTBPAIIEHHIO KABUTAIIMH CIIENYeT OCHOBLIRATERCS HA aHANOraX HIIH JAaHHEIX DKCIIEpPHMEH-
TalBHBIX HCCIIEIOBAaHHI.

9.5 lns ynydieHHus yciaoBHi conpsbkeHus ObeOB M yMeHBIIEHHs Pa3MBIBOB pycna 3a
cpefHe- ¥ BEICOKOHANOPHEIMH BOAOCOpOCaMM ClEyeT MPUMEHSTE HOCKH-TPaMIUIMHEL, KOTOpEIe
pacipenessitoT cOpocHOH MOTOK Mo IUTOMANy, AIHHE HIH NIHPHHE HIDKHEro Opeda Oe3 mpume-
HEHH3 [U10X000TEKAEMBIX NIEMEHTOR:

HOCKH-TPaMIUIMHEl BOJOCITHBHEIX IUIOTHH, HMEHOIIHE B HYEPEAYIOUIMXCSH MpOJeTax pas-
JIMYHEIE YIJIBI CXO/a CTPYH, obecneyrBaoIMe pa3IH4HyIO JaIbHOCTE 0TOpoca;

TPaMITJIAHE] ¢ DOKOBEIM CITHBOM;

TPaMILIHHEL € (PUTYPHEIM BRIDE3OM;

paccedBarolye TPAMIUIMHEL M BHPAXH.

9.6 IlpuMeHeHHEe BOZOCTHBHEIX IIOTHH ¢ HOCKaMH-TpaMIINHHaMH (pucyHOk 41) obecrie-
YHBAET CYLIECTBEHHOE YMEHBIIEHHE Pa3MEIBOB MO CPABHEHHWIO ¢ KOHCTpyKIHel, B koTopold Bo
BCEX TpOJIeTax YTJIbl Ha CXOAE ¢ HOCKOB-TPAMIUIMHOB oauHakoBbl. [loabnpaTs onTHMalbHEIE
3HA4YEeHHs YIIIOB Ha CXOJIe B MpoJieTax TaKHX BOJOC/IHBHEIX IUIOTHH M pa3MellaTk TH IIPONETEl
nmo (ppoHTY HEOOXOIHMO Ha OCHOBE SKCIIEPHMEHTANLHEIX HCCIENOBaHHH pa3MEIBOB HIDKHETO

6reda.

a) — paspe3s 110 IIJIOTHHE H 6) — BHJ CO CTOPOHEI HIDKHETO Opeda;
1 ¥ 2 — HOCKH-TPaMILIMHEI C MEHBIIUMH 1 OONBIIMMH yriIaMH Ha cXole, 00ecleuHBalonuMH
PasIHYHYIO JallbHOCTE 0TOpOCca NOTOKA

Pucynok 41 — BogocnuBHAas IUIOTHHA C IPOJIETAMH, HMEIOIIHMH Pa3jiMyHEIe YIB! CX0/a
C HOCKOB-TPaMILITHHOB :

86 D HAADUE |
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9.7 Tpammuinabl ¢ GOKOBBIM CIMBOM (pHCYHOK 42) clneayeT NpHMEHATb IpH HEOOXO/IH-
MOCTH PacCpenoTo4YeHHs cOPOCHOro I0TOKa Ha BO3MOMKHO DONBIIEH NIHHE y4acTKa HHDKHEro
Oeeda. Takue KoHUEBBIE yeTpoHcTRa Hanbonee 3 YEeKTHRHEI B yCIOBHAX Y3KHX PEYHBIX KaHBO-
HOB, XapaKTEPH3YIOIMXCH OTHOLIEHHEM JUTHHEI IIOANIOPHOTO COOPYKEHHS K €r0 BBICOTE MEHEIIIE
3,5 pH yTIie HAKJIOHA TUHUH GEPEroBOro CKIOHA K ropH30HTY He Menee 40°.

Tpammnus ¢ GOKOBEIM CITHBOM CIIEAYET TPACCHPOBaTh 10 GeperoeoMy ckioHy. OH npen-
cTaBngaeT cobOH JTOTKOBYIO KOHCTPYKIIHIO (IIOJIKY), OZHA U3 DOKOBEIX CTEH KOTOPOH ITOJHOCTEIO
MJIH YaCTHYHO OTCYTCTBYeT. Boja MOXeT creKark ¢ IONKH 1o OeperoBoMy CKIOHY M 0TOpacki-
BaTECH B pycio. YacTs BOABI MOXET cOPACHIBATECS 4epe3 TOpell CIMBHOM rutockoctH. IIpocTei-
[Iie KOHCTPYKIIWH TPAMILTHHOB ¢ H0KOBBIM CITHBOM MOT'YT OBITE BEIMOHEHEL:

C TIOCTOAHHOH WITH CYKAIOMEHCHA O TEYEHMIO CIIMBHOM IMIOCKOCTERIO;

CO CITHBHEIM TTOPOTOM, CrIOcOOCTBYIOMIHM 0TOPOCY CTPYH OT BEeperoBoro CKIOHa,

C OTKPBITEIM HITH 3aKpPBITBIM TOPLIOM CITHBHOH NIOCKOCTH.

KoncTpykTHBHOE OhopMIIEHHE TpamiUiHHa ¢ GOKOBBEIM CIHMBOM JOJ/DKHO OIPENENATHCH

KOHKPETHEIMH YCIIOBHAMM, 4TO TpebyeT, Kak IpaBHiIo, 1abopaToOpHOro NpOEeKTHPOBaHHAL.

| — cnuBHas nnockocTk (Moska); 2 — oTpaxkarenk, paboTarouHid npH cbpoce MankIX pacxonos;
3 — oTpaxkaTens B TOPLUEBOH YacTH TPAMITIMHA; 4 — CIIHBHOH MOpor; 5 — NoJROAALIAA K TpaMILIH-
HY 4YacTk OBICTPOTOKA: Ol H Oz — YIJIBI MOBOPOTA TPACCH

PucyHok 42 — KoHlleBas yacTs TpaMIUTHHA ¢ OOKOBBIM CJIHBOM

i _.__- . 87



gk

CII 790.1325800.2016

9.8 IIpu cbpoce B HuKHUH Obe() OrpaHMYEHHOM MIMPHHEI H HEOOX0IMMOCTH 00ECIIEUHTE
BEITATHBAHHE M CHKATHE ITOTOKOB B IIAHE CIEYeT IPUMEHSTh CYXKalolHe KOHIIEBbIE KOHCTPYK-
1HH ¢ QHIYpHEIM BEIpe3oM (pucyHok 43). OuepTanHe 3TOTO BEIpE3a AODKHO OBITE 06OCHOBAHO

JKCIIEPHMEHTANIEHEIMH HCCIIEJOBAHHAMH.

Ts

Pucynok 43 —Tpamnnuu ¢ GUrypHEIM BEIpe30M

9.9 Orbpoc MoTOKa ¢ pacHIHPEHHEM B IUTAHE ¢ YAECILHEIMH PACXOIAMH Ha BXOJIE B HUXK-
HH# Obe(), OIM3KHUMH K MOCTOSHHEIM, CNEYET OCYIIECTBIATE TPAMIUTHHAMHA C KPHBOIHHEHHEIM
JHOM, B TOM YHCJIe IBOsAKOH KpHBH3HEL Takue pacceBaiollfe TPAMIUIMHBEI BBITOIHAIOT CHM-

METPHYHEIMH H C HEKOTOpOH acuMMeTpHeii (pucyHok 44 a4, 6).

@) — CHMMETPHYHBIH PACCEHBAIOLIHA TPAMIUIHH; 6) — HECHMMETPHUHBIH paccerBaloLHit TpaM-
IUTHH; 6) — OTKJIOHAIOLIHI TPAMIUTHH-BHPAXK C KOCEIM CPE30M

Pucynok 44 — PaccenBaromue H OTKJIOHSIOLIHE TPAMILJIHHEI C JHOM [BOSKOH KPHBH3HEI

HekoTopoe pacinupenue oTOpacsIBAEMOro IOTOKA B HIDKHEM Ohe(le MOKHO NONYYHTE C

ITOMOINEID TPaAMIIIHHOB C HHJHHIPHYECKHM H IUIOCKHM OHOM, HMEIOINHM Ha cXole DGP&THLM

R HADZO!

88 D TIALDUg .




9%

CIT 240 .1325800.2016

YKJIOH, HO B 3TOM Cllydae yIeNbHEIE PACXO[BI HA BXOJE MOTOKA IOJ yPOBEHB HmKHero Gbeda
06N1aaroT CyInecTBEHHOH HEPABHOMEPHOCTERIO.

9.10 Ot6poc moTOKa B CTOPOHY OT HalpaBlIeHHs TeYeHHs Ha Tpakte BogocOpoca (GwicT-
POTOKA, IPOJIETa BOAOCIMBHON IIOTHHEI) JONKEH OCYIIECTBIATLCH TPAMINIMHAMH-BHPaXKaMH C
KDHBOJNHHEHHBIM JHOM (B TOM YHCIE OBOSKOH KDHBH3HBI) M/HIH C KOCHIM CpPe30M (pHcy-
HOK 44 g).

9.11 KOHCTPYKIHH pacCEHBAIOMIMX TPAMIUIHHOR M TPaMILIHHOB-BHpaxkeH BOJOCOPOCOB
clielyeT pacCHYHTEIBATE ¢ IPHMEHEHHEM YHCIEHHAIX METOJOB THAPABIHKH IBYX- H TPEXMEPHOI'O
noToka; 3¢¢eKTHBHOCTh uX paboThl HeoOXOMMMO NPOBEPATE HA OCHOBE SKCIIEPUMEHTAJIBHBIX
HCCIIEIOBAHUH Pa3MBIBOB pyclia B HIXKHEM Ohede.

9.12 B cay4ae HeoOXOAMMOCTH 3aIIATEI OT HEYNPAB/IIEMOTO PA3BHTHS PA3MbIBA JIHA B
MECTE majeHusi cOPOCHOro MOTOKa CledyeT 0 BBENEHHS BOJ0cOpOca B DKCINTyaTalluio cdop-
MHpOBAaTL B JHe HmkHero Obeda yrmybnenue-Oaccelin, odepraHns H riyOHHa KOTOpOTO BOC-
TNPOM3BOIAT SIMy Pa3MBIBA, MPOTHO3MPYEMYIO 110 pe3ylbTaTaM PacyeToB W/HIM (H3HYECKOro
MopenupoBanus. IloepxHocTs Gacceiina (MCKYCCTBEHHOH MBI pa3sMEIRa) JODKHA OBITEH 3allH-
meHa oT nehopMupoBaHus cOPOCHBEIM TOTOKOM KaMeHHOH HaOpOCKOH HIIH KJIaJKOH, yCTOHYH-
BOH K BO3JeMCTBHIO majatomel cTpyd. Clie/lyeT Takke pacCMaTrpHBaTh BO3MOMKHOCTE IPHMEHE-
HHS [ 3alIHTE] OT pa3MbIBa rabHOHOB.

9.13 Ilpu IpOEKTHPOBAHMH KOHCTPYKIHH UL compsuKeHus 6be()OB 32 OTKPBITHIMH U 3a-
KPBITBIME BoZocGpocaMu ¢ YAeNBHEIMH PacXomaMH 110 200-300 M%/c cnemyeT NpHMEHSTE KOB-
ITH-KOTOAIE! (pucyHoK 9 d). TIpy 2TOM 10 ycloBHSAM CONpsDKEHHS ¢ HIKHEM GbehoM Lereco-
oOpasHo IS MPONYCKa PacXOJ0B YACTOH MOBTOPAEMOCTH B DKCIUTYATALIHOHHBIA TIEPHOX HIH
IIpH OTHOCHTENEHO HeGoNbIIOM mepenane Gbe(OB B CTPOHTENBHBIR MEPHOJ OCYIIECTBIIATH ra-
IIeHHE W3GBITOYHON KHHETHYECKOW SHEeprHH B 3aTOMJIEHHOM TMAPABIHYECKOM MpbbKKe. [Ipu
TIPONYCKE PACXOJIOB PeIKoM IOBTOPSIEMOCTH M 3Ha4YHTeNsHOM mepenane GbedoB BEICOKOCKO-
POCTHO} MOTOK OTTOHSAET IPBDKOK U3 KOJNO/NA, @ CTPYH BOIBI OTOPACEIBAIOTCS MONOTHM KOHIIe-
BEIM [IOPOTOM HA 3HAYMTENBHOE PACCTOAHHE OT COOpYXKEHHs. ['allleHHe SHEPrHH B 3TOM Cllydae
TIPOMCXO/IAT B BOPOHKE PasMbIBa, 06pa3oBaBIIeiics B MECTE I1aJIeHAs 0TOPACBIBAEMBIX CTPYH.

9.15 Tlpu ycrpolicTe rMy6MHHBIX BoAOCGPOCOB B Teme GETOHHBIX IUIOTHH (0OBIYHO
apOYHBIX HJIH APOYHO-IPABHTAIMOHHBIX) CHEIYeT PACCMATPHBATE BO3MOMKHOCTE CONPSIKEHHSA
6pedoB ¢ 0T6POCOM CTPYi HEMOCPENCTBEHHO W3 HX BEIXOHOTO OTBEPCTHs (PUCYHOK 45). B 3a-
BUCHMOCTH OT KOHKPETHBIX YC/IOBHHA: reOJOTHH B MECTE IaleHHs CTPYH B HIOKHHHA Obed, ero

ryGHHEL, 3HAYEHH PACUETHBIX PACXOJOB H T.IL — rameHue H30ObITOYHON KMHETHIECKOH SHep-
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FHH B HIDKHEM Obede Takux Bo2I0cBGPOCOR OCYIIECTBIAETCS KAk B IpezienaX 6ETOHHOIO KpervieHus,

TaK ¥ B BODOHKE pa3MbIBa.
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| — rny6unneiii Bonoctpoc: 2 — orbpotueHnas cTpys; 3 — 6eTOHHOE KperuleHHe; 4 — racHTeNs; 5 —
BOPOHKA Pa3MbIBA

Pucynok 45 Conpsoxenue 5 e cpob 0TOPOCOM CTPYH M3 INTyOHHHBIX BOZ0COPOCOB, YCTpOEH-

HBIX B TEJIE apOYHEIX MIOTHH, Ha CKaJbHBIE IOPOE! (@) WK Ha GeToHHOe KpervieHHe (6)

10 Mexanu4eckoe 06opynoBanne BoA0CGPOCHBIX COOPYKeHMI

10.1 Mexanuueckoe obopynopanne BogocGpOCOB JOMKHO COOTBETCTBOBATE TPeGOBAHH-
M, HOpMaM H MpaBHiaaM obecrieyerus 6e30MacHOCTH MEXaHHYECKOTo 0B0PYI0BaHHS THIPOTEX-
HHYECKHX COOpYXeHHH H TyHHenel cornacyo CIT 58.13330 u CI1 102.13330, xotopele cnegyer
NPHMEHATE K BONOCOPOCHBIM COOPYKEHHAM JIFOOLIX THIIOB.

3aTBoOpEI BO0COPOCHBIX COOPYIKEHHI

10.2 3areopsl, npeqHazHadyeHHEIE I MOJHOTO MM YacTHYHOTO 3aKpHITHS BOAOCHpOC-
HEIX COOpY)KEHHH H ofecneunBaroIue peryTHpOBaHHe PAacXO/0B BOJbI MM €€ YPOBHEH, a Tak-
e MPOIMYCK HIIH 3aJIEPXKaHHE TPAHCIOPTHPYEMEIX TOTOKOM TeJl, C/EAYeT NOApasAeisTh I0
(byHKIHOHAIEHOMY HA3HAYEHHIO HA!

OCHOBHBlE 3amaopsl, BNaroaps KOTOPEIM PealH3yIoTCed QYHKIHH BOAOCOPOCHEBIX OTBED-
CTHH 110 IOJIEPIKAHHIO YPOBHEH BOJEI Ha 3a/laHHEIX OTMETKAX, MPOIYCKY PACUYETHEIX PACXOJIOB

HIH PEryJIIHPOBAHHIO 3HA4YEHHH NpOoMyCKaeMOoro pacxond. B 3aKPBITOM COCTOAHHH paGOTa oc-
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HOBHBIX 3aTBOPOB J0JKHA ORITE Npe/lyCMOTpeHa Mo HallopoM, a IIPH IPOIYCKe H3MHIIHHX pac-
XOJIOB JIOJIXKHA OBITH TIOCTOSHHOM B TEYEHUE TUTENBHBIX TPOMEKYTKOR BPEMEHH;

asaputinsie 3ameopvl, TIPEIHA3HAMEHHBIE Ul IpeKpalieHHs cOpoca BOABI H CHATHS
Halopa ¢ OCHOBHEIX 3aTBOPOB B CIyYae HX aBapHd. JTH 3aTBOPEI JIOIDKHEI OMYyCKATHECA B TEKY-
IYIO BOAY B KpaTdaifliie MIpOMEXYTKH BPEMEHH,

PeMOHmMHbBIE 3AmMEOpPel (WAHOOPLL), KOTOPBIE NOJDKHBEI OOEcreyuBaTe BPEMEHHOE Iepe-
KPBITHE BOZOCOPOCHEIX OTBEPCTHH UL OCMOTPA M PEMOHTA KOHCTPYKIHMH B obopynoBaHHs Co-
OpyXeHHH. FIX H3BJICUEHHE H YCTAHOBKA ITPOH3BOJUTECS TOJILKO B CTOAYECH BOAE,

CMpOUMENbHbLLE 3AMBOPLL, KOTOPBIE MPHMEHAOTCA Ul BHINOIHEHHS PasTHIHBIX (YHK-
UHI BO BPEMS CTPOHTENIBCTBA H BPEMEHHOH IKCIUIYaTalMd COOPYXEHHH HApOy3ioB. OTH 3a-
TBODBI JOJKHBI NpeiHa3HayaTecs s paboTH B IIHPOKOM JHANA30HE M3MEHEHHH YPOBHEH H
PACXO0B BOIBI M o6ecneyuBaTh MPONycK Yepe3 BOAocOpoCHEIE IPOETE! 6OIBINOT0 KOMHYECTRA
IJIABAIOLIMX TeJl, JIbJIa, HAHOCOR H CTPOUTENEHOI0 MyCOpa.

10.3 TIpu mpoeKTHPOBAHHE HEOOXOMHMO CTPEMMTHCH, YTOOEI OJHH H Te JKE€ 3aTBODEI
MIPUMEHSITHCE ISl Pa3iHYHOro (YHKIHOHAIBHOIO Ha3HadeHHs. K 3aTBopaM ¢ COBMELIEHHEIMH
GYHKIUIMH OTHOCATCS d8aApuiiHo-pemonmuele 3ameopel. KOHCTPYKIMAMH CTPOHTENBHBIX 3a-
TBOPOB [JOJDKHA OBITE NMpeIycMOTPEHa BO3MOXKHOCTE HX IPUMEHEHHS B 3KCIUIYaTalHOHHEIX BO-
nocbpocax.

10.4 Tlo MECTOMONOXEHHIO MEPEKPHIBAEMOI0 OTBEPCTHA BOJOCOPOCHBIX COOPY:KEHHH
oTHocHTeNnEHO Y BE 3aTBOpEI HEOOX0AMMO pa3/IENATh Ha:

HOGEPXHOCMHbIE 3aMBOPbLL, KOTOPHIE HE NMOrpYXKeHEl IETHKOM IO YPOBEHB BEpPXHEro
HITH HIDKHEro Obpeda, Korjia OHH 3aKPEITEI TOTHOCTERIO;

2nybunHBIe 3ameopel, KOTOPEIE IIOTPYKEHEI Ol YPOBEHE BEPXHEr0 HIIH HIKHETO Obeda.

10.5 ITo cmocoBy mpomnycka BOJABl OTHOCHTENIEHO NOJBHIKHOH YacTH CHEIyeT pa3iHdarh
3aTBOPBIL:

C IIPOIYCKOM PACXOJIOB ¢ OJHOH CTOPOHEI HX MOABHXHOM YacTH (0OBMHO H3-TIOJ 3aTBOPA);

¢ IMPOITYCKOM PAcXO/I0B ¢ JIBYX CTOPOH MOJBHIKHOM YacTH (M3-110/1 3aTBOPA H IOBEPX HETO);

CO BCECTOPOHHHM 00TeKaHHeM MOJBHKHON JacTH.

10.6 TloBepXHOCTHEIE 3aTBOPEI JOJDKHBEI NPHMEHATECA B OTKPHITBIX M 3aKpPBITHIX Oe3-
HAMopHEIX BomocOpocax (BOJOCIHBHEIE IUIOTHHEL OBICTPOTOKHM, CTyNMeHYaThle Nepenansl, 6e3-
HalopHbIE TpYOYAThIE H TYHHENLHEIE BOAOCOpock! H T.01.). J[ns Takux BOJOCOPOCOB B Ka4yecTBe
OCHOBHEIX, aBAPUUHEIX H PEMOHTHBIX CJEIAYET HCIIOJIB30BATE IIOCKHE 3aTBOPEL.CerMeHTHEIE U

JApYTHE THIIEL 3aTBOPOB JOJIKHEI MPHMEHATECH TOJIBKO KaK OCHOBHEIC.
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10.7 T'imybuHHEIE 3aTBOPEI CllelyeT pa3MellaTh B 3aTBOPHEIX kaMepax, KOTophle HeoOxo-
JIUMEI 71 COBMeIeHHs TOABOAALIEro H OTROJSIIET0 Y4acTKOB Bojgocbpoca ¢ MECTOM YCTaHOB-
K 3aTBOpOB. [ Ty6HHHEIE 3aTBOPEI HEOOXOIHMO NPUMEHATE B OE3HAMOPHBIX H HANOPHBIX TPYO-
YaThIX U TYHHENBHEIX BomocOpocax ¢ 3armybIeHHBIM HAYAIEHBIM CEYEHUEM Ha BXOJHOM Yy4acT-
K€, Ha TPAKTe HWJIH Ha BEIXOOHOM y4acTke. B rmyOuHHEIX Bolochpocax MIOCKHe 3aTBOPEI CIEIy-
eT MCIONE30BATE B KayecTRe 3aTBOPOB Moboro GpyHKIHOHANEHOTO HasHaueHud. Mcmone3osanue
CErMEHTHEIX 3aTBOPOB B Ka4eCTBE OCHOBHEIX IeNleco00pazHO JIMINE IIPH HX YCTAHOBKE B KOHIIE
HaMopHOTO y4acTKa TpakTa. J[ns BOJOCIYCKOB, pacCUHTAHHEIX Ha 3HAYHTENBHBIE HAMOPHI IIPH
OTHOCHTENEHO HeQONBIIMX pacyeTHEHIX pacXofax, PalHOHANEHO IPHMEHEHHE KOHYCHBIX HIIH
HrOJBEYATEIX 3aTBOPOR, Pa3MeInaeMEIX B KaMepax B BHJIE CTATBHOTO KOPITyca.

10.8 Tun ocHOBHBIX 3aTBOPOB, HX MAPAMETPHI H YHCJIO, MECTO HX pasMEIIeHHs Ha TPaKTe
JIOMKHE! ONPENENATECA B 3aBHCHMOCTH OT HAMOPA, MPOMYCKAEMOro pacxo/a BOJEl H THAPaBIIH-
4ecKHX YCIOBHH paboTel BogocGpocHoro coopykeHus. OcHOBHEIE 3aTBOPHI NOJDKHEI OBITh pac-
CUHTAHBI HA MTOJBLEM M OIyCKAHHME B TEKyIIeil BOAe NMPHM MakCHMAalbHOM Hanope. ApapuiHEIE
WM ABaPHHHO-PEMOHTHBIE 3aTBOPHI JIOJDKHBI PACMIOJAraThCs Nepej] OCHOBHEIMHE; HX HeoOXomu-
MO paccYMTEIBATE Ha ORICTpOE ONMycKaHWe B TEKYIel BoAy. PEeMOHTHEIE 3aTBOPEI HEOOXOIHMO
pacronaraTk Ha BXOJE€ B IIPOJIETH BOJOCOPOCHEIX COOpYXKEHHIf, a eclnH NpoJieThl BomocOpoca
TIOATAIIHBAIOTCS YPOBHEM HHXKHEro Oheda, To H B UX BEIXOJHOM CEUEHHH.

10.9 Ilpu HeoOxomWMMOCTH MpoOIycka Hepe3 MpONeThl BOAOMPOIYCKHBIX COOpYKEHHH
IUIABAIOINHX Tel WM HAHOCOB Ilenecoobpa3Ho paccMAaTpHBATH BO3MOMKHOCTB IPUMEHEHMS CIIE-
LHANBHEIX THIIOB 3aTBOPOB: MJIOCKHX, CEIMEHTHEIX M JIp. C KanaHaMM Ha BepxHeil KpoMKe, Kiia-
MAHHBIX, MIIOCKUX COBOEHHEIX C IEPETHBOM Yepes 3aTBOp M H3-MOJ HEro H T. II.

10.10 Ilpu ompenmeneHHH Harpy3oK Ha 3aTBOPEl CIEAYET PYKOBOJCTBOBATECA
CII 38.13330. Heob6xomumMo HMETE BBHIY, YTO CTATHYECKOE RO3JEHCTBHE JIB/la Ha 3aTBOPEI HE
JOOJDKHO YYHTBIBATECA. 1103TOMY NMpH 3KCIUTyaTallMy JODKHE! OBITE IPHHATEL MEPEI 10 TOAEP-

JKaHHIO IIEPEN 3aTROpaMH HBBEMBPBEIIDI.U;&ﬁ IIOJIOCEI BOOEI (MaﬁHLI).

JaTBOpHEIe KaMepLl H NPOTHBOKABHTAIHOHHLIE MePONPHATHA Ha YYACTKE BOJAO-
cOpocHoro TpakTa BOIH3H 3aTBOpPOB
10.11 I'lpx npoeKkTHpOBaHKHH 3aTBOPHBIX kaMep BOJOcOpOCOB cAeAyeT yUHTHIBATE Tpebo-
Banug 8.15-8.19 CIT 102.13330.2012.
10.12 KaBuTanHOHHEIE BO3ACHCTBHA HA 38TBOPEI M MPHMBIKAOIIHE K HHM YYacTKH BOJIO-

cOpOCHOro TpakTa CHELYeT YYHTBIBATH, EC/IH HAMODHBIE BOAOCOPOCE! NMPOMYCKAIOT PACXOJEI

92 | = F i/ ;__; It



9%

CIT 790 .1325800.2016

BCeM ceueHHeM Ipd Hanopax Gonee 10...12 M. a npu Ge3HaNOPHOM pPEKHME TEUESHHS HHKE 3a-
TBOPOB — €CJIH HANOPEI IpeBkituatoT 16...20 M [6].

Jisi OCHOBHEIX 3aTBOpPOR H OONHIIOBOK B 3aTBOPHOH Kamepe BO3MOMKHOCTh KABHTAIIHH
JIOJDKHA PACCMATPHBATECS IPH BCEX OTKPBITHAX 3ITHX 34aTBOPOB; IUIA aBAPHIHBIX H PEMOHTHBIX
3aTBOPOB (IpeXIe BCEro AMS HX Ia30B) H MOBEPXHOCTH BXOJHOIO OTONOBKA TONBKO IPH IPO-
MYCKe pac4eTHBIX COPOCHBIX pacXooB.

10.13 Ilps HamopHOM pe)XKHMe TeYeHHs 3a OCHOBHEIMH 3aTBOpaMu INIyOHHHEIX BOJO-
cOpocoB, B TOM 4HC/Ie YaCTHYHO OTKPEITEIMH, 3aIHTY OT KABHTAHIIMOHHBIX BO3JICHCTBHE Cllemy-
eT obecneynTk yaneHHeM KaBHTAHITHOHHOTO (akena OT NOBEPXHOCTH COOPYIKEHHA C MOMOIIEID
JIOKANBEHOTO PACIIHPEHHS 38 3aTBOPOM. JTO PACUIMPEHHE MOKET OBITH BEIOJHEHO IIPH YCTPOH-
CTBE B CTBOPE IA30B 3aTBOPOB OETOHHBIX BBICTYNOB HIIM YCTYIOB, 4 TAKKE METALTHYECKAX Je-
¢nexTOpoR. YCTpaHEeHHIO KABUTAHIIMOHHEIX BO3NEHCTBUM B TAKHMX CITydasx CIocoOCTBYET Moja-
ya BO3ZyXa B 30HY OTpBIBa motoka. HeoGxoMMo UMETE BBHIY, UYTO 3HAYHTE/IbHAs M10/a4a BO3-
JIyXa B HAIOPHBIH MMOTOK 3a 3aTBOPAMH MOJKET IPHBECTH K CMEHE PEXXHMOB TEYEHHS.

10.14 Ilpn GeznamopHOM peXKHME TE€UEHMS 34 OCHOBHBIMH 3aTBOPAMH MANA yCTPaHEeHHs
KaBHTAIIHOHHEIX BO3AEHCTBUH CEAyeT OTBOAMTE MOTOK OT NMOBEPXHOCTH 3aTBOPHOIO y4acTKa ¢
IOMOIIBIO YCTYIIOB H AE(IEKTOPOR ¢ MOABOJOM IO NEepHUMETPY MOTOKa Bo3jyXa. [IpH oTHOCH-
TENBHEIX OTKPBITHAX OCHOBHEIX 3aTBOpoB (,1-0,2 i NpH CyIIeCTBEHHEIX Hamopax HeobXoAuMo
IIpEJOTBPAIIATE 3aM0/IHEHHE 3aTBOPHOH KaMephbl BOIAAHEIMH OpBI3raMH, MpENsTCTBYIOLIEE IO~
CTYIUIEHHIO BO3/IyXa HA yJacTOK 3a 3aTBOpOM. LIl 3TOro clielyeT IpHMEHATh 3aTROPEI CO crie-
LMANTEHEIM BEIPE30M HH30BOTO KOHTYPA HJIM 3aTBOPH! CHELHANLHBIX THIIOB, IIO3BOJISIOLIME HC-
KITIOYHTE IPHMEHEHHE MAaJBIX OTKPHITHI (3aTBOpE-gHadparMel). B BogocOpocax 3Ha4YuTENBEHO-
'O IIONEPEYHOr0 CEYEHHS IS OTPEIBA BEICOKOCKOPOCTHOTO OE3HAMOPHOIO IT0TOKA OT TIOBEPXHO-
CTH OTBOZSAIIEr0 Y4acTKa BOZMOXHO IPHMEHEHHE 3aTBOPOB ¢ CONPOBOKAAIONIHM KOJIBLIOM.

10.15 Ipu mpoeKTHPOBAHHH 3aTBOPHBIX KamMep HeOOXOOHMMO YUHTHIBATE (DOHTAHHPOBAHHE,
KOTOPOE BO3HHKAET IIPH PAaCIIHPEHHH CTPYH, BEITEKAIOMNX H3-TI0J 3aTBOPOB, BI0JE OOKOBEIX CTEH.
JIns mpenoTBpaLIEHHs MEPEKPHITHA BO3AYLIHOTO IPOCTPAHCTBA HAl MOTOKOM (DOHTAHHPYIOITHMH
CTpysIMH H ofecriedeHus MOCTYIUIEHHS BO3IyXa YepPes a3pallHOHHEIE BOJOBOMIEI B KAMEDY PEKOMEH-
IyeTcs 10 e [UTHHE H HA HAYAIBHOM Y4acTKe OTBOJIAIIEro TpaKTa IIpeLyCMaTpHBaTs NOPH30HTATE-
Hele geduexTopsl mmpHHOH (0,1...0,15)58, roe B — mupuHa OTBOIAIIETO TPAKTA.

10.16 ITpu nanopax Gonee 30 M HH30BEIE YYACTKH 3aTBOPHBIX KaMep HHXE I1a3a OCHOB-
HOTO 3aTBOpa (BKJIOYas GETOHHEIE OTKIOHHTENH) CISAYET BBINONHATE C METALTHIECKOH 00JIH-
[OBKOM JUIS MX 3alUThEl OT KABMTAIIMOHHBIX BO3JeHcTBHM. JInmuHa oOMMIIOBKH noJDKHA OBITE

obocHORaHa THOpABIHYECKHMH pacycTaMH. Ecnn TpeﬁDBEHHB K I'MagKoCTH DGI[H].[DBKH OKa3kl-
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BAETCH BBIIIE TEXHHYECKHX BO3IMOMHOCTEH CTPOMTENBEHO-MOHTAXHEIX paboT, clemyeT ana 3a-
IIHTEI OOMHIIOBKH OT KAaBHTAHOHHEIX BO3JIEHCTBHH IIPHMEHSTE:

BO3IyXOHACBIIICHHE CI0A MOTOKA, MPUMBIKAIOIMIEr0 K 0OIHMIIOBKE, CO3TaHHEM YCTYIIOB C
MOJIBO/IOM K HHM BO3/yXa;

MHTEeHCH(HIMPOBAHME HAPACTAHHSA MOTPAHHYHOIO CJIOS ¢ MOMOLIBIO KpynHopeGpHcTOoilt
OOJIMITOBKH.

10.17 Konen obnuuoBkH HEOOXOAMMO pacioaraTh Ha Y4acTKE C LHIHHAPHYECKOH o~
BEPXHOCTBIO HA PACCTOSHHM 10 TEYEHHIO HE MEHEE 5 M 3a 3TOH MMOBEPXHOCTBIO, & MPH HATHYWH
YCTYIIOB B KOHIIE OOJIHIIOBKH Ha pacCTOSHHH He MeHee |12A, raoe A — BricoTa ycrynos. [losepx-
HOCTE OeToHa y KoHIa OONMUIOBKH JoIDKHA OHITE 3auuu(oBaHa 3anofMLIo ¢ HEH Ha yYacTKe
AMHHOH 2...3 M BHH3 N0 TeyeHH:0. DDHEeKTHBHON KOHCTPYKIHEH 10 0OecneyeHHio KABHTALIH-
OHHOH 6€30I1acHOCTH Ha y4acTKax Iepexo/ia OT CTAIBHOH 0OIHIOBKH K OETOHHOM IIOBEPXHOCTH
M CONPAKEHHS KaMEphI 3aTBOPOB C OTBOMAAIIMM TPAKTOM C MEPEIOMOM B IUIAHE HBIAETCA
YCTPOHCTBO YCTYIIOB C IOJIBOJIOM K HEM BO3JIyXAa.

10.18 B cirysae MHOTOIIPONIETHO# 3aTBOPHOM KaMepE!, pasie/leHHON GLIKAMH, BAXKHBIM SIBIIS-
€TCs BOIPOC CHHXPOHHOCTH YC/IOBHH paboTe! mponeToR. ['Waparmideckde YCIIOBHS ITPH HECHMMET-
PHYHBIX OTKPEITHAX 3aTBOPOR B PA3HEIX MPOJIETAX JODKHEL ORITE CIIEHANEHO 060CHOBAHEL

10.19 3amuTy oT KaBHTAMOHHEIX BO3ACHCTBHHE [1430B PEMOHTHBIX H ABapHHHEIX 3aTBO-
POB IIPH IOJIHOM MX OTKPBITHH H NMPUMEIKAIOIIMX K HUM 3JIEMEHTOB KOHCTPYKUMH TITyOMHHBIX
BOZIOCOPOCOR (BXO/IHEIX OIOJIOBKOB, OTOJIOBKOB Pa3fieN s (HEIX GLIKOB MHOTOIPONIETHEIX KaMep)
CIIEIYET OCYIIECTBIIATE 3a CUET YBellM4yeHHs KOH(Y30PHOCTH Ha HX Bxone. CHHKEHHIO ONAacHO-
CTH KaBHTAIlMOHHBIX BO3MIEHCTBHII Ha Ma3kl IMONHOCTEI) OTKPBITBIX PEMOHTHEIX M aBaApPHHHBIX
3aTBOPOB CNOCOOCTBYET HX crnenuanbHad GopMa B KOHCTPYKUHS (CKOC HIIM CKpYIJIEHHE HH30-
BOH I'DaHH Ma3a, BEIIOJHEHHE €€ C OTCTYIIOM IO CPaBHEHMIO C BEPXOBOH I'PaHEBIO, KOHCTPYKLIHH
¢ aspanuell 30HbI OTPBIBA 3a 1A30M), 3aKPEITHE ITa30B C [TOMOIIEIO CHIEHANBHON KOHCTPYKIHIA.

10.20 PaccrosHHMe MeXIy Na3aMH OCHOBHBIX H @BApHIHEIX 3aTBOPOB, OIPENENIEMOE
KOHCTPYKTHBHEIMH COOOpPaXKEHHAMH, I'MIPOIHHAMHYECKUMH HATPY3KAMH H KABHTAIHOHHEIMH
BO3JIEHCTBHAMM, JOJKHO IPHHHUMATELCS paBHEIM He Gojiee 1,5...3 3Ha4eHHH BBICOTHI BOJOBOIA.
Ilpu GoneineM Mex3aTBOPHOM DAacCTOSHHH HEOOXOMHMO CIEHHAJIEHOE PACCMOTPEHHE YCIOBHIA
COIPSKEHHS MOTOKOE Ha 3TOM YYacTKe NPH Pa3jIMYHEIX COYETAHHAX OTKPRITHI 3aTBOPOB.

ABTOMATHYECKHE BOJOAEHCTRYIOMHE 33TBOPBI

10.2]1 ABroMaTHuYecKue BONOJEHCTBYIOIIWE 3aTBOPLI CJIELYET NPHMEHSTH HA IOBEPX-

HOCTHBIX BOJlocOpocax ruApoy3NoR, KOT/ia:
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NPOTHO3 pacyeTHEIX NMABOJKOBLIX PACXOJOB OCHOBAH HA KOPOTKOM pAIE I'HIPOJIOTHYE-
CKUX HabIoneHui;

3aTPyIHEHA BO3MOXKHOCTD ONEPATHRHOTO 06CIy)KMBaHHs MeXaHHIecKkoro 000pyIoBaHHs;

HeoOXOJHMO YBEJHYHTE IOJIE3HYIO €MKOCTE BOJOXpaHHIHIIA, 0cOOEHHO B CIy4ae ero
CYINECTBEHHOTO 3auJIeHHU;

IpH OTHOCHTENBHO MaIOH eMKOCTH BOJOXPAaHHIHINA HeoOXOOHMO OBICTPO MPOMYCTHTH
MaBOKOBEIE PACXO/IEL

DTH 3aTBOPEI MOTYT BEINONHATE (PYHKIIHU M1aBKO# BCTaBKH (6.58).

10.22 I1pu npoekTHpoBaHWH aBTOMaTHYECKHX 3aTBOPOB JIF0O0ro Trna HeobXoqHMO:

IPHHUMATE IPOMYCKHYIO CHOCODHOCTE 3THX 3aTBOPOB MpPH CBOOOJHOM IEpe/IHBE Yepes
ux rpebens GoJble MaKCHMAIBHOTO Pacxo/ia OJHOro IpoeTa peryIapyemMoro sogocbpoca 31o-
ro ruIpoyana;

CIIeNHATRHO PAcCMATPUBATE YCIOBHS CONPSKEHHS ObedoR, €ClH MepelMB BOIRI YEpes
IIOPOT OIHOTO OMPOKHHYBIIETOCH BOAOASHCTBYIOIIETO 3aTBOPA NPOHUCXOIUT IIPH OTHOCHTENBHO
HH3KOM YPOBHE HHKHero Opeda;

0C Yudec bpare 3abop Bombl B pabouyio Kamepy M3 pasfeNbHOTO YCTOS WM GBIKOB, yeTpau-
BAEMEBIX MEXIY BOIOJEHCTBYIOLUIMMH 3aTBOPAMH, B ClTydae MPOIycKa JIbAa ¥ FPOMO3JIKHX Ia-
BAIOIUX TeJl IIpH cBOOOIHOM NEpEIHUBE BOAEL Yepes uX rpebeHs;

YYHTHIBATE MMONIOXEHHE CBOOOIHON MOBEPXHOCTH MPH OIpE/IENIeHHH OTMETOK BOIOIMpH-
eMHHuKa Ui 3a0opa Bozxpl B pabodyro KaMepy 34TBOpa, a TakKe BIHAHHUE HA HTH OTMETKH yIiia
o0TeKaHHA BXOOHOH KPOMKH BOJONPHEMHMKA W BOJHOBBIX BO3IECHCTBHH pasIHYHOIO IPOHC-
XOXKIEHHS;

IpeTycMaTpHBaTh Hepel OBIKAMH IIENOpE3bl, CIOCOOCTBYIOLIME BECHOH pa3pylIeHHIo
NbJ1a B IIEPHOJL €r0 TASHUA M MEPBbIX MOJBHKEK;

NpeAyCMaTPHBATh BO3MOXHOCTB, €CIIM 3TO SKOHOMHMYECKH ONpaBJaHO C YYETOM IIOTEpPh
BEIPAbOTKH 3NeKTPOIHEPTHY, IPUBEIeHUE B pabodee COCTOSHUE BOMONESHCTBYIOIMX 3aTBOPOR B
IpOJEeTax, MPOIMYCKAIOIKMX PACXOEI, YKe Ha ciane maponka. Jlns sToro HeobxoquMa ycTaHOBKA
B 3THX [TPOJIETAX ABAPHIHO-PEMOHTHBIX 3arpaKIeHHH.

10.23 Ipu HCmONB30BAHHH BOAOAEHCTBYIOLIMX 3aTBOPOB OJHOPa30BOIO AeiHCTBHA (pH-

CYHOK 46), KOTOpEIE M0OC/Ie ONPOKH/ILIBAHHS YHOCATCA B HIKHHH Obed, HeoOX0MHMO yUHTHIBATE

cleaylonee:
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a) —nnau; 6) — npoaoneHeIif pazpes; | — rpe6eHs TaGHPHHTHOrO BOJOCIHBE; 2 — rpefens BojonpHeMHMKa pabouei

Kamepsl; 3 — BogoBoa pafoueit kamepsl; 4 — paGoyas kamepa; 5 — rpefeHn MiOTHHE (Mopor 3aTBopa)

PucyHok 46 — ABRTOMATHYECKHH BOJOICHCTRYIOMIHH 3aTROP OJHOPA30BOr0 JAEHCTRHA

npu cBODOJIHOM nepelnkBe 4yepes rpefeHb STHX 3aTBOPOB MX MPOIYCKHAS CIOCOOHOCTH
JOJDKHA PACCUMTEIBATECS KaK 17 TabUPHHTHEIX BOZOCIHUBOB;

pAcyYEeTHEIE YPOBHH BOJEL OIPENENSIONIME 0YEPETHOCTh ONPOKHIBIBAHMS TaKHX BOJIO-
JEHCTBYIOLIMX 3aTBOPOB, JODKHEI OTIHYATHCH He MeHee yeM Ha 10 cM;

pacxoj; BOIBI, MOCTYIAIOIIMH 4Yepe3 BOJONMPHEMHHK paboueH kamephl, MOIDKEH cylme-
CTBEHHO IPEBEILIATE PACXO/, OTBOJAMMEIH Yepe3 CHCTEMY ee ipeHaxa B HIKHHH Obed:

IUIs TIpEeyNpeKIeHHs He3allJaHHPOBAHHEIX ONIPOKHIEIBAHNI 3aTBOPOB 3TOr0 THIIA BOJA,
nocTynaomas B pabouyio xamepy W3-3a NPOTedYeK YIUIOTHEHHH, JOIDKHA yIOANATECH YEPE3 CH-
CTEMY IpeHaxa;

IU1s NIPEJIOTBPALLEH s TPOMEP3aHHMs cHcTeMa JpeHaxa pabodell kaMephl JOIDKHA OTBO-
JIMTE BOJTY TIOZ YPOBEHE HUKHero Oreda;

IpH MOATOIUIEHHH 3aTBOPA CO CTOPOHBEI HIDKHEro Obeda s Toro, 4robel H3bexaTsh
NPEXIEBPEMEHHOIO €r0 ONMPOKHIBIBAHMA, HEOOXOIMMO YYHTRIBATE MONIOXEHHE YPOBHEH BOJIBI
HEMOCPENICTREHHO MO/ NepeuBarolieHcs cTpyel 3a 3aTBOPOM.

10.24 HeobxomumocTs NpOIycKa 3HAYHTENRHBIX YAENBHEIX PACXOJIOB MEPENHBOM Yepes
rpe6eHb BOJOACHCTBYIOIIHX 3aTBOPOB MHOIOPA30BOro JIeHCTBHA (pHCYHOK 47) NPHBOIOMT K TO-
MY, YTO MX CJIEIYeT BBIMOJIHATE C IUIOCKHMM IHTaMM. [IpH MOBEIIICHWH NaBICHHUSA B paboueci

KaMepe ¢ ITOMOINEIO ToJIKaTelld obecreynBaeTcd HX ABTOMATHYECKOE OIIyCKaHHE Ha II0pOor. Bos-
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BpamiaTh IOHTEl B 3aKpEITOe MOJOXKeHHe HeoOXoAuMo npuHyauTensHo. [Ipn mpoexTHpoBaHHH
TAKHX 3aTBOPOB:

- IETAJTH MX IUAPHHPOB JOJDKHBI OBITE H3TOTOBIEHB! H3 HEPIKABEIOIIEH CTANH U MHHH-
MH34lHH BIIMAHHA TPEHHA B IIAPHHPAX Ha XapaKTEePHCTHKH 3aTBOPOB;

- IOJDKHE] OBITE HCKITIOYEHB! MPOTEYKH U3 paboyeii Kamepsl;

- UX cpabaThIBaHKE 3aBHCHUT HE TOJIBKO OT YPOBH: BoZIbl B pabouei KaMepe, HO H OT yriia

MEX/y 3BEHBSIMH ONOPHOH IITAHTH.

| — monoTHHINE 3aTBOpa; 2,3 — 3BEHEA ONOPHOM WITAHIH; 4 — WAPHUP 3aTBOpPA; 5 — TONKATeNk; 6 — pabovuad kaMepa:
7 — rpeGeHs MNOTHHEI (MOpoT 2aTBOpa); § — BOLOBOJ OT BOJONPHEMHHKA

Pucynok 47 — CxeMaTH4yeCKH# pa3pe3 aBTOMATHYECKOTO BOAOAEHCTRYIOLIETO 3aTBOPA MHO-

ropasoBoro JeicTeus

11 CoBmemieHHbIe BOONPOMYCKHBIE COOPYKREHHST

11.1 HpH ITPOCKTHPOBAHHH I'HAPOY3JIOB OJI CHHOKEHHA CTOHMOCTH CIIEOYET C'I'pBMHThCH,
4T0OBI BD,LIDHpDBO,H,HH.I;Hﬁ TPpaKT HJIH YacThk €TI0 HCITOJIB30BAIACE HE TOINBKO IJIA CﬁpDCﬂ. pacxonoB
B IEPHOJI 3KCILIYAaTAUHH HAPOY3ad, HO H IJA NPOIYCKa PACXOIOE B PA3/IHYHBIE IEPHOIEI €r0
CTPOMTENLCTBA WIH B KAYECTBE MOABOMALIMX ¥ OTBOAAIIMX BoaoBosoB ['DC, a TakKe Hemocpe/-
CTBEHHO JIJIA raliecHHA H30BITOYHOH KHHETHYECKOH JHEPIHH.

11.2 Tlpu npoexkTHpoBaHHH HeOOXOIHMO YYHMTHIBATE BO3MOXKHOCTE IPHMEHEHHSA OCHOB-
HEIX BAPHAHTOR KOHCTPYKTHRHOI'O COBMEIIEHHH:

- COBMEIIEHHE CTPOMTENBLHEIX TYHHENEH ¢ APYrUMH BOJOIPONYCKHEIMH COOPYIKEHHAMH
H KOHCTPYKTHRHEIMH 3JIEMEHTaMH.

- BCEI'0 TpaKTa HIIH €ro 49acTH C 3KCNIyaTallHOHHBIMH FJT}JBHHHL]MH BO,I[OCGPDCEMH HC

MOABOAIIHMH BOIOBOAAMH THApoarperatos (pHcyHok 48);
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| — cOBMeIeHHEIH BOAONPHEMHHK THApOarperaTok 1 rnybuxHoro pofocbpoca; 2 — NoABOAALIMHA TyH-
Henb; 3 — rybuHHbIA BogocGpoc; 4 — OTBEpPCTHA B pasleNuTebHbIX Auadparmax; 5 — TypOuHHbIH 6/10K;
6 — nopBOAALIKI TPakT ruapoarperatos; 7 — rinyGuHHBIH BofocOpoc;
8 — BOAONPHEMHHK CTPOHTENLHOIO TYHHENA

Pucynok 48 — Cxema TyHHeNIBbHOO BO0cOpOCA, KOTOPBIH Npe/IHA3HAYEH [UTA TIPOITYCKA PACXOJIOB B

TEPHOJIBI Er0 BO3BEIEHHS M SKCIUTYATALMH, COBMEIEHHOTO C GII0KOM IHAPO3IEKTPOCTAHIMH
= TOIILKO C IOBEPXHOCTHBEIMH HITH l"IIysHHHL]MI'I TYHHENIEHBEIMH 3KCIUTYaTalTHOHHEIMI BD,[[DDGPOC&-

- CO CTPOMTENIbHBIMH TYHHENIBHEIMH BofocOpocamu [I mmm [II apyca,

- C TYHHE&IBHBIMH BOIOBBITYCKaMH, B TOM YHCNE ¢ HMEIOIIHMHE B IPENENaxX TPaKTa KaMeEpy ratie-

- ¢ MOAROASINUMH BOJIOBOIaMH THApoarperatos ['3C,
- C OTBOJAIIHMHE BOJOBOIaMH rHapoarperatos [ 2C;
- COBMEIIEHHE HAMOPHOH TYHHEIBHOH IEPHBAIMH C BOJOCIYCKOM;

- IpHMEHEHHE CTPOHTENBLHEIX TPyO AN yeTpoicTBa BONOBEITYCKOB;

- UCTIONIB30RAHME CTPOMTENLHOIO KaHana (IIPope3d) B KAYECTBE MOJBOMMAIErO KaHana K
rugpoarperatam ['DC u (uin) ajs yeTpoiicTBa NOBEpXHOCTHOrO Bofgocbpoca. |

11.3 JIng KOHCTPYKLHH COBMEIIEHHEIX BOJOCOPOCHEIX COOPY)KEHHH, 0COOEHHO paccyH-
TAHHEIX HA MIPONYCK 3HAYUTENLHEIX PACXOJIOB IPH BEICOKHX HAopax, HeoOXOJHMMO BEITONHATE
THApaBIHYecKoe 0O0CHOBAHWE HA OCHOBE YHCICHHOTO MM (H3MYECKOro MOJIENHPOBAHHS, TaK

KaK 3TH KOHCTPYKITHH OGJ’L&,ILEIDT HHIHBHIOYAIBHBIMH 0COOEHHOCTIAMH.

12 BoponpomnyckHbie COOPY:KEHHA CTPOHTEILHOIO NMEPHOAA

IociieoBaTENBEHOCTD NPOINYCKA CTPOMTEILHEIX PACX0J0B NPH Pa3IHYHBIX
KOMIIOHOBKAX MHAPOY3JA0B H THIAX IIJIOTHH
12.1 CocTaB ¥ THIEI BOJOIPOMYCKHBIX COODY)KEHHH CTPOHTENBHOrO IEpHOJa ompeje-

JIAHOTCH TOHOI’T)&(DH‘{ECKHMH H reojIoOrH9ecKUMH 0coDEeHHOCTAMH CTBOpa BO3BEICHHA OCHOBHEBIX

) 1 A = = =
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MOAMOPHAIX COOPYKEHHH, KOMIIOHOBKOH I'HAPOY3/1a H XapakTepHCTHKaMH THAPOJIHHAMHYECKOT0
pexuma BojoToka. [Ipu paszpaborke mpoekTa nponycka pacxXoJ0B BOABI Ha pasIHYHBIX 3Tamax
BO3BEJICHHS THAPOY3Na CIEAYET YYHTHIBATE OUEPEIHOCTH BEJCHHS CTPOHTENBCTBA H COCTaB CO-
OPYXEHHH Ka)K/I0H OUepEan CTPOHTENLCTBA.

TTponyck pacxoIoB pekH B NepHoj | ouepeas CTPOHTENECTRBA NPH BCEX THIAX KOMIIOHOBKH

THIPOY37a OCYIIECTBIISETCA Yepe3 CTeCHEHHOE MepeMbIYKaMy ecTeCTBeHHOe pyclo (pucyHoK 49).
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| — pycno pekH; 2 — noliMeHHad BEIeMKa; 3 — nepemeiuky; 4 — 3nanue ['3C; 5 — Bogocbpoc; 6 — KaHa,
7 —tyunenu (unu Tpy6sl); 8 — riyxas njaoTHHA

Pucynok 49 — CxeMsl npomnycka CTPOMTENBHEIX PACXOIOB [PH BO3BEJIEHHH TH/IPOY3IIOR C
noiMeHHoH (a), beperoroii (6). pycnoBoii 6e3 cTecHeHH pycna (6) H PYCIOBOH CO CTECHEHHEM
pycina (2) KOMITOHOBKaMH

BojocOpockl BTOpOH W IOCHeAyIOIIHX odepelel CTPOMTENBCTBA CIELYET MPOEKTHPO-
BaTh, HCXOIS W3 PAIMOHATRHOTO MX MPUMEHEHHS Ha Ka)KIOH OYepe/d CTPOMUTENLCTRA, B TOM
YHCIIe 3aKTIOYHTENIBHON MPH Mepexojie K MPONycKy pacXOoI0oB YEpe3 SKCINIYATAlLHOHHBIE BOJO-
cOpOCEL COOPYKEHHS.

[MepexmoyeHre pacxolOB C eCTECTBEHHOIO pycla peKH Ha BoHocOpOCH! CIenyOLIEro
9Talla CTPOHMTENBCTBA JOJKHO IPOM3BOMTECH NIPH NEPEKPHITHH pyclla — OTCBINKE B HETO Ka-
MeHHoro OaHkeTa, ropHOl Maccel H Herabaputos. Bron B geficTBHe BOM0COpOCOB KaI0H mo-
clenyiomed ouepenH JO/DKEH NMPOM3BOAMTHCA MO MEPE BO3BEJIEHHS MOANOPHBIX COOpPYKEHHH

THApPOY3Jia H MOABEMA YDOBHA BOJEI B BEPXHEM 658(1)3 J0 OTMETOK, COOTBETCTBYIOIIIHX AHAld-
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30HY HU3MEHEHHS HAllOPOR HA Or0JIOBKAX CTPOHTEIBLHEIX BOJOCOPOCOR NIPH HPOITyCKe pacyeTHHIX
Pacxo/I0B COOTBETCTRYIOMIEH OYepEIH CTPOHTENECTRA.

12.2 Jins nocTosHHEIX BOLOCOPOCHEIX COOPYKEHHUI THAPOY3Na B NEPHO HX BPEMEHHOM
3KCIUTyaTAllHH B XOJle CTPOHTENLCTBA €JKETOJHEIE BEPOSATHOCTH NpEREIIEHHs PACYETHBIX MakK-
CHMaJIBHBIX PAaCXOIOB BOAEI clieayeT NpuHuMarth B cooTBeTcTBUH ¢ CII 58.13330 B 3aBuCHMOCTH
OT KJlacCa COOPYXCHHH ITyCKOBOI0 KOMIIEKCA. Y4HTHIBas OIPAHHYEHHYIO NIIHTENLHOCTE Bpe-
MEHHOH OKCIUTyaTallHH BOJONMpPOMYCKHEIX COOPYXEHHH CTPOMTENBHOIO MEpPHOAa, PACUETHHIE
MaKCHMAIIEHEIE PACXOMEI BOJIBI, NPHHATEIE 1)1 MyCKOBOTO KOMILIEKCA, NP HajyiexameM oboc-
HOBaHMHM JIONYCKAeTCs IOHKXKATE Takke B cooTBeTcTBy ¢ 8.29 CIT 58.13330.2012.

Jlns BpeMEHHBIX BOIOMPONYCKHEIX COOPYXKEHHH CTPOHMTENBLHOIO MEPHOAA PACUETHBIE
MaKCHMATBHEIE PACXOJIBI BOJbI CIEAYET IPHHHMATE 10 ‘5, 30 (1 53.{3330. 2012 TIpy s1om mns
BpeMeHHEIX coopyxeHHH III u IV kmaccoB pacdeTHas BepOATHOCTH IPEBBILEHHS PACYETHBIX
MaKCHMATBHEIX PACXO/IOB H0JDKHA TPUHUMATELCA PABHOI:

10% — mpu cpoke skcruryarawpu coopyxersii 111 xkmacea o 2 ser, IV wacca— zio 10 ser;

5% — npu cpoke skcrTyaraiun coopyenuit 111 kinacca Gonee 2 ner, [V knacca — 6onee 10 sier.

12.3 KanenpapHeli IU1aH CTPOHTENLCTBA MOIDKEH [PEAyCMATPHBATE MOCTENCHHOE H HElPEpEIB-
HOE pa3BEPTEIBAHHE CXEMEI ITPOITYCKa PAacXOIoB C MOCNIENOBATEEHEM TIEPEX0OM 0T BOI0COPOCOB Ol
HOH OYepe/iH CTPOHTENECTBA K BOA0COpOCcaM CIIEIYIOMIEH OYEPEIH, COMIACOBAHHEIM C IPpaHKoM BO3-
BEJIEHHSA BOJIOMOINOPHEIX coopyKeHHH [locnenosaresHOCTE MPOIyCKa pacxoa Yepe3 CTPOHTEEHEIE
BOZIOCOPOCEI 3aBHCHT OT KOMIIOHOBKH THIPOY3/IA M COCTaBa coopyxkenwii (tabmuma 1). CocTas ¥ THITEI
Bogochpocos 11 1 nocieyromux ouepenell JOIDKHEL ONpPeeNsTECSA B 3aBHCHMOCTH OT HAIIOpa coopy-
KEHHMA THOPOY3INA, THIIA MOJNOPHOI0 COoOpyKeHHA (DeTOHHas MM IPYHTORas I[UIOTHHA), 3TAIOB €0
BO3BEJIEHHS H IIOABEMA YPOBRHEH BOJIBI B BOJOXPAHHITHILIE.

Ta6nuna 1 — OcHOBHEIE STANEI IPOMYCKA CTPOMTENBHBIX PACXO0B IIPH Pa3JHUHEIX

KOMIIOHOBKaX THAPOY3/ia

Pycliogass  KOMIOHOBKA

Homep | IMofimentias  kommno- | Beperoeas koMroHoBka ?BO;:H;IE: lf {1?1; cf Pﬁ:ﬂ?jﬁ?:;&zﬂﬂmc
49
J1ana | HoBka (pHcyHok 49 a) (pHcyHoK 496 ) S D (prcyHoK 49 )
(pucyHok 49 B)
Boaeesienve nepembiuex | | Bozeenenne nepemeriex | BossesieHue nepebiuek | Bossemenue nepeMbruex

OYEpEI,  OTPEDKTIBIOLIFX
KOTIIOBaH, B KOTOpPOM

BO3BOOATCS OCHOBHBIE
COOpPYXEHHS H BO-
nocbpocs! 11 ouepep.
Bosmoiso  orpaiieHse
KOTJIOBAHOB HA [IBYX
Geperax

I ouepeny, OrpaEKIAIOLIIX
KOTNOoRaH  OeperoBsix
pacuucrok (kanana), B
KOTOPOM
OCHOBHBIE COOPYKEHHS,
Brmo4an BogocOpoce! 1

oyepeu

BOBBOJISTCH |

| ouepemy, orpaiaAIOLIX
KkotnoBaH GeperoBeix
PacyMCTOK H  HCKYC-
CTBEHHOID OYCna HA OOHOM
Wiu npyx Geperax, B KO-
TOpBIX BO3BOJIATCA BOIO-
cbpocer 11 ouepeny (TyH-
Helk, 3aKPRITEIA BOIOBON,
KeHa)

1 oUepelH, OrpaMIArOLIIX
KOTNOBaAH OCHOBHEIX
COOpyMKeHHH ¢ BomO-
cOopocavd 1T ouepenm.
BoaMo#®HO CTPOHTETECTED
JBYX KOTNOBAHOE BAOIK
GeperoB WM paciimpeHye

pyc/ia Ha Y4acTKe pacrio-
TIOPKEHMA TIePeMBIHeK
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CyikeHHe eCTeCTBEHHOIO pycia GaHKeTaMH H BO3-
BEJIEHHE MO MX 3aALIHMTOH NTYX0§ IIOTHHEI

CykeHue ecTecTBeHHOro pycna GaHkeramu B Me-

JKEHHBIH NepHof

TTonuas 1M YacTHuHas
pasGopka nepeMbiuex [
OYEPEIH

PasGopka nepembiuex |
odeped H  CKambHBIX
LIEJTHKOB HA BXOJE W BhI-
XOJIe KaHana

Pazbopxa nepemerdex |
o4epenH

IlonHas vnM yacTH4HARA
paszbopka nepembrder |
o4yepe/H

TTomHOE NePEeKPRITHE ECTECTBEHHOTO pyciia HaHKETOM H NMEpPEKTIOHEHHE PACXOI0B BOJIbI HA CTPOHTENIBHEIE
sopocHpock |l ovepem (ans cpenHe- M BEICOKOHANOPHBIX THAPOY3N0B — BoaocOpock! 1-ro apyca Il ouepean)

Bo3eeneHHE NepeMBIYEK,
NOMHOCTRIO  [ieperopa-

BosseneHHE NEpeMEINEK,
OrpEKAAIOLLIMX KOT/IOBAH

HKHBAIOIMX pycio pekd | Il smana crpourenscTsa
JUS1 OTPEDi/ICHHA KOTTIOBAHA | OCHOBHbIX COOPYKEHHH
OCHOBHEIX COOPYKEHHI

YacTHusoe HAlOTHEHHE BOOOXPEHHIHILA H IEPEKIFOYEHHE ITPH HGOﬁXOI[[vﬂVIOC’IH pacxonoB peKH
6 Ha CTPOHTE/IBHBIE BOAOCOPOCH! BTOPOIo H nocyeayonmx spycos. [lyck nepperx arperatos ['2C

3anonuenue Bopoxpamiwmima 10 HITY, BROI B SKCIUTYaTalHIO IIOCTOSHHEIX BOJOCOPOCHBIX CO-
7 opyxenni H ['DC, OKOHYATENBHOE 3aKpEITHE CIPOUTENLHEIX BOI0COpOCOB

epempraxu. Ilponmyck pacxoios 4epes cTeCHeHHOE PYCJI0
12.4 TlepeMBIYKH H CTECHEHHOE MMM ECTECTBEHHOE Pycio 00pazyloT KOMIUIEKC HpOIycKa
CTpOHTENBHEIX pacxonos | ouepernu. IIpu BeIGOpE pAcroNOMKEHHs H THIA MEpeMBYEK He0OXo-
JUMO YYHMTBIBATE, YTO:

PacIoIOKEHHE TNIEPEMBIYEK B IUIaHe JO/DKHO obecreyHBaTh OrpaXkKIeHHEe JOCTATOYHOTO
NPOCTPAHCTEA /sl BO3BEJIEHHS OCHOBHEIX COOpYIKEHMH T'HApOY3Na NpH MHHHMAIBHOM CTECHE-
HHH eCTeCTBEHHOrO pycla;

CTECHEHHOE pyCl0 HE IOJDKHO MOABEPTraThCs Pa3sMbBIBAM, YrPOXAIOUIUM YCTOWYHBOCTH
nmepeMeriek 1 6eperos;

CTECHEHHE pycla CYIOXOAHEIX PeK He IOIBKHO MPensITCTBOBATE CYJIOXO0ICTBY;

NpPONYycK JIBJa depes y4acTOK CTeCHEHHS HE JOJDKEH CONPOBOKIATHCH ONACHEIMH 3aTOp-
HBIMH H 32)KOPHEIMH SBICHHIMH.

12.5 TlepeMBINKH JTOJDKHEI BEITOMHATECSH, KAK MPABUIIO, HE3aTOILIIEMBIMH IIPH NPOIIYCKE
Yepe3 CTECHEHHOE PyCJI0 pacyeTHOro nasojka. [lepenus depes NEPEMBIYKH M 3aTOIJIEHHE KOT-
JIOBaHa ClIEAyeT JOoNycKaTs npH ocofo pezkux xonebaHMAX YPOBHEH B pPEKe H MX KpaTKOBpe-
MEHHBIX TOJBEMaX, KOIa OCTaHOBKAa paboT B KOT/IOBaHE OKa3klBaeTcsd HKOHOMHYECKH Oonee
ONpaBIaHHOMN, YeM JONONHHTEIBHEIE OTBOAAIINE COOPY)KEHHUS WIIH YBEIMYEHHE BRICOTHI IIEpE-
MBIYEK.

[Ipu GonbLIOH BHICOTE HE3ATOIUIEMBIX INepeMbdek (OOBYHO KaMEHHO-3eMIISHBIX, Ka-
MeHHO-HaBPOCHBIX HITH U3 YKaTaHHOTO DeToHa). KOorza UX BO3BEISHHUE 34 OJIMH MEXIaBOIKOBEIH
NIEPHO]] HEBO3MOXKHO, JONYCKAETCA HX CTPOHTENBCTBO B JBA 3Tana. B 3ToM cirydae IepeMErdKa

IIEPBOTO 3Tama JOJIDKHA ORITE 3aNpOCKTHPORAHA IIPDHMEHHTENIEHO K OOHOMY M2 BAPHAHTOB!
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Nepes MmaBoJKOM KOT/IOBaH OpPraHH30BaHHO 3aTal/iiBacTCi, BHYTPEHHHH OTKOC Hepe-
MEIYKH JOJKeH OBITE YCTOHYHE B BOJIE;

HepeMBIYKa YCTOHYHBA IIPOTHE Pa3MbIBA MIPH [IEPETHBE.

12.6 IIpy NpOEKTHPOBAHHE IIEPEMEIYEK ClEMYeT obpamarh BHUMAHHE Ha HX PAaCIIONOIKe-
HHE MO OTHOLIEHHIO K OCHOBHOMY Te4eHHIO. ClejyeT y4HTHIBaTH, YTO Hauboyiee YA3BUMBIM K
THIPOJIMHAMHYECKOMY BO3/IEHCTBHIO MOTOKA SBIAETCS Y3€/ COMPSHKEHHS BEPXOBOH M MPOJOJIE-

HOH nepeMbryeK (pucyHok 50). ITpH HEBO3MOXKHOCTH BEITIONIHEHHS EI'0 CKpYIJIEHHBIM (06Texae-

Pucynok 50 — Cxema nepeMBIUKH CO CTPYEOTKIOHMIONIMMH HIIOpaMH
MBIM), H3-38 BEICOKHX CKODOCTE#f BAONE MPOJIONEHOMH IEPEMEIUKH, CO3NAIONINX YIPO3Y €€ TIOAMBI-
BA W/MJIM DasMbIBa, CNIEJlyeT yCTPAMBATH CTPYEHANPABIIAIOIIHE OrOJOBKH (INTOPEI), CIOCOGCTRY-
IONIHE OTKJIOHEHHIO TPAH3WTHOI'O MOTOKA OT MPONOILHON MepeMbldki H 00pa30BaHHIO BAOIL Hee
BOZIOBOPOTHOH 30HBI C MEHBLIMMH CKOPOCTAME. BTOPYIO MINOpY CHENyeT YCTpauBaTh B KOHIIE
TPOJOTEHOH NMEPEMBIYKH IS 3allMTH €€ KOHIIEBOrO YYacTKa H YBEeIHYEHHs MPOTHKEHHOCTH BO-
NOBODOTHOH 30HEL. YCTPOHCTBO MEXIY HHUMM IMPOMEXYTOYHBIX IINOP CIOCOBCTBYET YMEHBLIE-
HHIO YKJIOHa CBODOJIHOMN MOBEPXHOCTH MOTOKA Ha BXOJIE B MPOPAH M paclpe/IeeH IO epenaja Ha
Bonbluel THHE, 9TO JOMKHO YHTHIBATECS IPH CTPOUTENECTRE Ha CYI0XOIHEIX PEKaX.

IlpH npoexTHpOBaHHM NepeMbideK HEOGXONHMO YUYMTHIBATE, 4TO OOTEKaHHE BEPXOBOMH
MITOPE!I MPHBOJAHT K MECTHOMY Pa3sMbIBY JIH4, IO MEPE PacUIMPeHHst KOTOPOro MPOHCXOIMT H3-

MEHEHHE IITIaHa TeYeHHH B CIKaTOM pyclie 1 HpHﬁJ’IH}KEHHE TPaH3HTHOTO IIOTOKA K [TePEMEIYKE.
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12.7 I'agpasnydeckuii pacdeT CTECHEHHOIO IIEPEMBIYKAMH pyCJia JOJDKEH NIPOH3BOAHTE-
¢ METOJaMH MAaTeMaTHYecKOro MOJETHMpPOBAHMS [0 IIAHOBbIM ypaeHeHusM Haswe-Ctoka. B
MepeOM NpHOIHIKEHHH ONpeieNeHHe MOANOopa BEIIIE Y9acTKa CTECHEHH IIPH PacyeTHOM pacxo-
Je clefyeT NpOBOAKTL, MpHMeHss (OpMyNy pacdeTa MOATOIJIEHHOIO BOJOCIHBA C IDHPOKHM
noporom [3].

[Ipy Ha3Ha4YeHHH OTMETKH rpebHS BEpXOBOH NEPEMBIYKH M IIPHMBIKAIOMIEr0 K HEMY
y4acTka IIpo/I0TEHOM MepeMEIuKY cieayeT cornacuo 5 12 G139 122202012 yuutpiBath BHICOTY
HAKAaTa BETPOBOi BOJHE! obecnieueHHOCTEIO 1% H BETPOBOH HAaroH BOJEI B BepxHeM Obede. Brico-
TAa HaKaTa BONHEI NoipkHA ompepenstees mo CIT 38.13330. Ilpm stom zamac coryiacHo CIT
39.13330 oIDKeH NpUHAMATECA TI0 GonbineMy u3 3nauenuit 0,5 M u 0,1 /19 (19 - BBICOTA BOTHEL
obecnievenHocTh0 1%). [llnpuny rpebHs clnegyeT ycTaHABIHBATH B 3aBHCHMOCTH OT YCJIOBHH
POH3ROJICTRA paboT M IKCIUTyaTAuy mepeMbruky. Ha pexax ¢ TsHKeNLIMH JIeI0X0IaMH IIHpHHA
rpe6Hs y BEpPXOBOTO OTONIOBKA 3€MIIHOM IEPEMBIMKH I0/DKHA OLITE He MeHee 15 M.

Hu3zoBas mepeMbIMKa MOXKET HMETh MEHBIIYIO OTMETKY TpeOHs; NponosibHas epeMbIuKa
— IEPEMEHHYIO OTMETKY, OMPE/IEIIAEMYHO NOJI0XKEeHHeM CBOOOIHOH MOBEPXHOCTH B IIPOpaHe.

12.8 TIpy 1pOeKTHpOBaHWH KpEIUIEHHH OTKOCOB MEPEMBIMEK M OTKJIOHSIOIIMX INIOp CISHYET
YUHTEIBATE HATPY3KY OT BeTpoBoit BomHe! # Jibaa 1o CIT 38.1330 u ckopocTs TedeHHs B npopate. Ilepe-
MBIUKH JI0JDKHBI IPOTHBOCTOATE CTATHYECKOMY JARIIEHHIO OT HABAINA JILA, BRICOTA KOTOPOro Ha peKax ¢
TSOKENIBIMH JIENOXO0IAaMH MOXKET JA0X0IHTh 10 10-15 M; IIpH 3T0M KpYyITHOCTE OCHOBHOH MacChl CKaJbHOM

OTCHINKH (MOPHOM MacChl) BEPXOBOI0 OroJIoBKa Io/mKHa OBITE He MeHee 0,3-1 M.

IlepexpriTHS pycel pek

12.9 IlepexpsiTHe ClenyeT NPOM3BOJHUTE B NEPHOILI IETHE-OCEHHEH HJIH 3MMHEH Mexe-
HH, HCIIONIB3YS BPEMEHHOE CHIDKEHHE pacxo/ioB B peke. [lepexprITHE IPOH3BOJHTCA OTCHINKOH B
PEUHOH MMOTOK IECYAHO-TPABENHCTOrO MaTepHalia, TOPHOH MacChl, CKallbHbIX HerabapHToB, Oe-
TOHHBIX M3Jenuit (Kybul, TeTpasapsl, TeTpanoisl u np.) Heobxoaumo pasznuuare aBa crnocoba
HEePEKPEITHS:

hponmansubli, TIPpH KOTOPOM OTCHINIAEMEIH MaTepHal PpaclpeaeseTcs paBHOMEPHO 10
[IMPUHE MEepPeKPLIBAEMOro pyclia, YTo obecnmeYnBacT PABHOMEDHEIH POCT HACKHIIH B BBICOTY H
ofpazoBaHHe JIOHHOTO MOPOTa, BEIXOIAIIETO Ha 3aBEpIIarOIled CTaJlHH U3 BOJEL,

mopyoebiil (nuoHepHbIL), IPH KOTOPOM OTChINAeMBIi MaTEPHAI CBATMBASTCA B PEKy C TOpLA BO3-
BOIMMOTO OaHKeTa ¢ OHOTO M IByX Oeperos. [Tpd 9TOM HACEINE IPOIBHIAETCS BCEM CEYEHHEM, CTec-

HAA [TOTOK, TIOKA HE COETHHHTCA C HABCTpEdY HPOHBW‘BBMDﬁ HAaCBIIBH HITH C GepemM.
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IIpu ppoHTaNTEHOM MEPEKPLITHH B OONBIMHACTBE CITy4aeB CJICAYET POH3BOIHTE MPENBAPH-
TENILHOE CTECHEHHE PYClla TOPLIOBOH OTCHINKOH, MOCE YEro MEpPEeXomHTh K (HpOHTAIBHOMY NEpe-
KPLITHIO IIPOpaHa co CHEIHANTLHO CO3/aBaeMOro MoCTa (HalIaBHOT 0, TIOIBECHOT0, 9CTaKaJ HOrO).

Ha 3aBepmaroimeli cTafiu NepexpeITHs CKOPOCTH TEUeHHs BO3PAcTaloT, MO3TOMY KpyTl-
HOCTB OTCEHINIAEMOr0 MaTepHaia JoIKHA OBITE YBelTHYeHa B COOTBETCTBHH C POCTOM CKOPOCTH.

ITo Mepe mepekpEITHs MpopaHa MPOHCXOAUT NOTLEM YPOBHEH BOIEI B BepxHeM Onede u
BOJIA C YBETHUYHBAIOUIHMCS PacXoJOM HayHHAET MOCTYNATh B CTPOHTENBHEIH BogocOpoc II oue-
PEiH, MOKa MOC/E 3aBEPUICHHS IEPEKPBITHS HE IIEPEXOUT B HETO MOMHOCTBIO.

PaznorujiHocTH GpoHTANEHOrO criocoba:

HaMBIB IlecYaHO-TpaBHifHON cMecH, 1T0/laBaeMoi B pyciio MeTOolaMH MHpoMeXaHH3alHH;
CO3JaroMIMiics NpH 3ToM OaHKET MMEET pacIUIacTaHHEIH Npo¢uib, a 3HAYHTENbHAS YacThb N01a-
BAEMOH CMECH YHOCHTCS BHH3 IO TEYEHHIO, CO3[aBas 3KOJOTHYECKHE NMpoOIEeMBl: HapylIeHHE
PYCII0BOro MPOIIECca, 3arpA3HEHHE PyCiIa H BOIHOMH CPEabl;

TepeKpPEITHE METO/IOM HANPARJIEHHOTO B3PEIBA, TPHMEHHMOE B KAHLOHOOOpasHBIX CTBOpAX.

12.10 ITpn npoexTHpOBaHWH NEPEKPEITHA PeKH (PPOHTANBHEIM H TOPIOBBIM CIIOCOOaMH B
KayeCTBE HCXOJHEIX JaHHEIX CIIENYET HCMOJIB30BaTh:

3aBHcHMOCTE (J=/{H) pacxona () oT ypoBHs BoJkl /{ B CTBOPE NEPEKPBITHA,

3aBUCHMOCTE (p=f{Z)pacxoma (p. OTBOAMMOrO 4epe3 CTPOMTENBLHBIE BOHOCOpPOCH!
1T o4epenu, ot nepenaia ypoeHei Mexay 6pedamu Z;

napamMeTphbl MaTepHAIOB MEPEKPHITHA: I'PaHyIOMETPHYECKHI COCTaB MecyaH0-TPAaBHAHOHA
CMECH WM FOPHOH MAacchl, IUIOTHOCTL, KPYITHOCTE CKANBHEIX HerabapuToB, KPyMHOCTE H opma
DETOHHBIX H3AENHI, HEPA3MBIBAIONIME CKOPOCTH KaXKIOI'0 BH/a MaTepHaa;

IOIEPEYHbIH pa3pe3 PeKH M0 CTBOPY MEPEKPBITHs, €M0 re0IOrHYeCK0e CTPOEHHE.

12.11 IIpu npoeKTHpOBaHUH MepeKpEITHA (HPOHTATLHEIM clioco60M AOIKHBL OBITH Mpel-
BapUTENEHO ONpeJieNleHE! IpaHHIEl OeperoBoif MHOHEPHOH OTCHIIKH (¢ ofHOro HiH oboux Gepe-
TOB) H IIHPHHEI IpOpaHa, NepeKpEIBacMoro GpoHTaNEHOH OTCHINTKOH. B 3a1ayy ruiparmuyecko-
ro pacyera BXOJAT:

ompezeneHHe KOH(QHIypalHy H OCHOBHBIX PasMEpOR Tena HabpockH, GopMHpyomIeHCs
Ha pasHBIX CTaJMaX (pUCYHOK 51) o Mepe OTCHINKM MaTepHaia B TEKYIIYIO BOLY;

oIpefeleHHe NepenafoB YpoBHEH Z H packO[OB BOJIbI, NMEPEJHBAIOLIEHCA MOBEPX Tena
HAabpOCKH B 3a8BHCHMOCTH OT €€ BBICOTHI H KOHGHIYDallMH, PACXOUOB (HILTPALHH CKBO3b
HabpocKy H pacxof BOAOOTBOJA B CTPOHTENbHEIE BojlocOpock! 11 ogepeny;

OIpe/ieliIeHHe KPYIMHOCTH MaTepHalla OTCRITKH Ha pAa3HBIX CTaTHAX NEPEKPLITHA.
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1, 11, 111, IV — HoMepa koHpHrypanui Habpocky; A — HE3aTOIUIEHHOE COCTOSHHE;
b = 3aTonneHHoe COCTONHHE

Pucynox 51 — OcHOBHBIE pacdyeTHEIE CXeMbl ()pOHTANIEHOM HabpockH

12.12 Ilpu NpoeKTHPOBAHWH IIEPEKPHITHS TOPLOBEIM (ITHOHEPHBIM) criocoboM creayeT
pa3nuyYaTh cTaguH (GOpMHPOBAHUS HACKHIH, IIOCIEN0BATENRHO CMEHAIONIHE JIPYT Ipyra mo Mepe
cyeHHs npopaHa (pucyHok 52). Ha Bcex cramusix pa3MEBIB OrojloBKa OaHKeTa HAUIHHAETCH B
30He OTpBLIBA TPaH3HMTHOU cTpyu. [lns coxpaHeHHs KoMmmakTHoro npoduias Gankera crienyer
IperycMaTpPHBAThL MOCIENOBATENFHOE YBEIHYEHHE KPYIMHOCTH Marepyalna OTCHINKH BIIOTE IO
CKATBHBIX H OETOHHBIX HerabapHTOR HA 3aBepliatoliei CTa/HH.

3ana4M, KoTopeie HeoOX0AMMO pellaTs NPH THAPaBIHYECKOM pacdeTe TOPLOBOrO CIOCo-

6a repeKpeITH:
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@) — CTaiHsl KOMMNAKTHOTO npoduis; §) — cTafuA HAYana CMEIBA MATEPHANA; &) — CTAHA MONHOTO
BbIHOCA MaTepHana; 1, 2, 3 — 30HbI pa3sMbIBa M NOC/NENOBATENEHOCTE HX BOZHHKHOBEHHA

Pucynok 52 — Craauu dopMupoBanus GaHKETA IPH TOPLOBOM MEPEKPHITHH

OIPENEIEHHE OCHOBHEIX pa3MepoB GaHKeTa KOMITAKTHOTO MpOdMIIA H KPYITHOCTH (cocTa-
Ba) MartepHalia OTCEIIKH IO MEPE €€ MPOIABHIKEHH:, CYKEHHs MpopaHa, YBeJHYEeHHS CKOpPOCTH
[IOTOKA H Ilepernana ypchHefi;

OTIpeJIEleHHe MepenafoB ypoBHEH Z H pacXOJIOB BOJEI B NpOpaHe, pacXoJoB (HILTpa-
IIHH CKBO3b HabpOCKY M pacXoji0B BOJOOTBOJA B CTPOMTENbHEIE Bogocbpock! I ouepenn ms

[MOCHEI0BATENBHEIX CTAIUH MPOABHIKEHHH OTCHIIKH.

IIpomyck cTpOMTENLHBIX PACXOI0B 4Yepe3 rIyOHHHEIE BOXOCOPOCEI

12.13 Ilponyck cTPOHTENEHEIX PAcXOJIOB Yepes riyOHHHEIE U IOHHBIE BojocGpock B Ge-
TOHHEIX IJIOTHHAX (PUCYHOK 53) IMPOM3BONHUTCH IMOCHE MEPEKPHITHS H OTKPEITHS IepPeMBIYEK,
IO 3ALIHTOH KOTOPEIX BO3BOATCA OETOHHBIE coopyKeHHA (pHCcyHOK 49, cxeMEl @), 6) u 2). [Ipn
BO3BEJIEHHH BBICOKOHAMOPHEIX THAPOY3NOR H3-3a ITOBBINUEHHBIX HAIPY30K HA 3aTBODEL, KaK mIpa-
BHJIO, HE MIPENCTABIAETCA BOZMOKHEIM OTPaHHYHTECH OHHM SPYCOM CTPOMTENBHBEIX TPYOUATHIX
Bofioc6pocos. B 3Tux cimydasx ciefyeT Bo3BoAuTE BojocOpock! Il (pucyHoK 53 6), a HHOrma H
IIT apyca, uiM mepecTpaHBaTh 4acTh BoocOpocor | spyca, yMeHbLIas HX MOIEPEYHOe CeYEHHE
(pHCYHOK 53 @), 4TO OKa3bIBAETCA BO3MOMKHBIM B CBSI3H CO CHHJKEHHMEM PACYETHBIX 3HAYECHHH

CGPDGHI—JX PacxooB 10 MEpe HANlOJIHEHHA BOAOXPaHHIIHIIE.
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@ — TINIOTHHA C SKCIUTYaTalHOHHEIMH MOBEPXHOCTHLIMH BolocBpocaMy; 6) — MIIOTHHA C IKCILTYaTaHOHHBIMH IITy-
GuHHBIME BonocOpocamu; | — Teno naoTHHe 2 — fowHee BogocGpock | apyca; 3 — foHHEle BonocGpock! 1T apyca;
4 — aKcTyaTaUHOHHBEIE ROJ0COpOCE!

Pucynok 53 — CxeMma nponycka CTpOHTENLHEIX PACXOI0B UYepe3 JOHHBIE H NiyOHHHEIS
BonocOpock! B GeTOHHOH NIIOTHHE

ITpu pazpaboTke KOHCTPYKIHH KOHLIEBEIX YCTPOHCTB M CXEMBI rallleHHd SHEepPTHH Clieay-
€T YYUTEIBATE, YTO IPUHATEIH crocob conpskeHHs Obpe(OB TODKEH:

obecrieunBaTh HAIJICIKAIITYIO CTENEHD TalICHHA SHEPIHH Ha BCeX Talax CTPOHTEILCTBE,

HE BBI3BIBATH OOJBIIOrO MOANOpa, 4ToObl He YREeIHYHMBAaTh NEpenan Z NpH NEPEKPHITHH
pyclia ¥ He CHHYKATh NPOIYCKHYIO criocobHOCTE BofocOpoca:

06ecreYHBaTh BEICOKYIO MAHEBPEHHOCTh IIPH HPOITYCKE CTPOHTENLHBIX Pacxo/IoB.

B coopymxenuax Gonsluoro Harmopa HeoOXOJHMO NpeTyCMATPHBATE MEDHI IO 3allMTe
aleMeHTOB BogocOpoca (B TOM yMcle, HX MexaHHYecKoro obopynosanus) oT BUOpallHH U KaBH-
TalHH:

npHaaHHe BonocOpocy COOTBETCTBYIOMMX (OPM H OYEPTAHHH;

obecrieyeHHeE adpaliiy IPUCTEHHBIX 30H MOTOKA.

12.14 Tlpu paspaboTke mpoekTa THApPOy3Na Lenecoobpa3HO NMPELyCMOTPETh BO3MONK-
HOCTE TOJIHOT'O HJIH YaCTHYHOIQ MCIONLE30BAHMS CTPOMTENEHEIX BOTOCOPOCOB B MEPHO SKCILTY-
aTanuy (pucyHOK 54).

12.15 Ilpu HEOOXOMHMOCTH MPOITYCKa Jibja Yepe3 IyOHHHEIe CTPOHTeNbHEE BogocOpo-
chl Haubosee nenecoobpasHElid cnocob obneryuTs cOpoc MLAHH — NpeABapHTENIbHOE (10
HACTYIICHHM JIEIOX0/4a) MOBLIIEHHEe YPOBHS BOJLI B BepxHeM Obede. ITo Mo3BOIAET:

OTOpBAThH Jie/IsHOH TTOKPOB 0T Heperos;
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a)

@) — NoHHBIHA Bonocbpoc B GeToHHOI TUIOTHHE; 6) — TYHHENBHEIH Bogocbpoc; &) — Tpy6GuaTkii Bonocbpoc

noJ rPYHTOROH TUIOTHHOH; | — CTPOHTENLHO-3KCIUTYATAMOHHEIH BofocOpoc; 2 — BXO/iHAA YacTk SKCILTY-

atauuoHHoro sogocbpoca; 3 — conpsAraiolMil y4acTok sKCIuyaTtauuoHHoro sogocbpoca; 4 — oTBoasLLMi
Y4acToK; 5 — y4acTOK CTPOMTENBHOTO Bogochpoca; 6 - mpobka

Pucynox 54 — CopMerneHne CTpOHTENEHOTO H 3KCIUTYaTallHOHHOTO BoA0ocOpOCOB

3a0€pXKaThk €ro Ha HEKOTOpOE BpeEMA H ociiabuTk ero INPOYHOCTE MOJ BOBﬂEﬁCTBHEM COJI-
HEYHOH pagHalli{ H BOJEI C ITOJIOKHUTENEHOH TeMIIEpaTypoH.

ITpu 3anep:xanuy nboa Heo6XOAUMO YUHTEIBATE TpeboBanue 6e30NacHOCTH COOPYKEHH,
TakK KakK IpH NPOIYCKEe PpacxXolI0B IIPH HOBBITICHHEIX Halropax U NOHHKEHHBIX FJIyﬁHHﬂ.X B HHX-
HEM 656(1]6 CYHIECTRBCHHO CHHXAETCA CTEIICHB TalllcHHA HEPIHH NOTOKA H ITOBBIIAETCA €r0
Pa3MEIBAROIIAA crocobHocTE. B 3TOT NEepHOM A YMEHBIUCHHA THHAMHYECKOIO BOSHEECTBHH
NOTOKAa Ha JIHO HHMHETO Gbmba OPOIIyCK pacxXxoOoB BOAEI CIEAYET OCYINECTBIIATE ITPH YacTHY-
HEIX OTKPEITHAX 3aTBOPOBR. Hpn OTCYTCTBHH TAKOH BO3MOXKHOCTH CICOYET CTPEMHTECA K PABHO-
MEPHOMY paclpefleIeHHIO pacXoJa 1o (ppoHTy coopyixeHHs Bo HibexaHue cOORHOCTH TeYeHHs

B HHXKHeM Obede.

CTpOHTE/IEHBIC TYHHEIH

12.16 IIpoexTHpoBRaHHe CTPOUTENLHEIX TYHHENEH JIOMKHO BEIMOIHATECH B COOTBETCTRBHH
¢ CIT 102.1330. CrpouTensHble TYHHENH CIEIyeT NPHMEHATE [ IPOIycKa pacXolloB Ha
HauyalLHOM CTaIuH CTPOHTENELCTEA C IUIOTHHAMH PA3JIMYHBIX THITOB, BOZBOJHMEBIMH B Y3KHX Ka-

HbﬂHOOﬁpﬁSHbD{ CTBODAX, a TaK¥KE C OETOHHEIMH H IPYHTOBBIMH IIJIOTHHaAMH B CITy4Yae HX BO3BEeE-
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JIEHHS] HelIPEePEIBHEIMH BEICOKOIPOM3BOHTEIFHEIME METOIAMH YKIaIKH. Takue TyHHenH Heob-
XO/JIMMO BEITIQJIHATE HeperyTHpyeMEIMH.

12.17 KoHCTpyKIHsS CTPOMTENEHEIX TYHHENEH NOMKHA NPEdyCMaTpHBATh BO3MOXHOCTE
HCIONIB30BaHMS BCEr0 HX TPAKTA WM €ro YacTH UM CTPOHTENBHEIX BojocOpocor bonee BEICO-
KHX SPYCOB M 3KCIUIyaTallHOHHBIX BOAOCOPOCOB (BOJIOBEINYCKOR, BOJOCIIYCKOB) HIIH NOABOMISA-
IIMX ¥ OTBOJAIIMX SHEPreTHYECKUX BOJIOROJIOB (pasaen 11).

12.18 Ilpu BEIOOpE KOHCTPYKLIHMH CTPOMTENBHBIX TYHHENEH CIENYET YYHTBIBATE, HA pa-
60Ty B KAKOM T'HIPARTMYECKOM PEXHMME TEUEHHUS OHA PACCUHTAHA:

Oe3HarnopHbIH BO BCEM [[Halla30He H3IMEHEHHS PACXOJI0B;

HAMOPHEIH B paboyueM AHANa30He PACX0/IOB;

HAMOPHBIH MM MaKCHMAalBHOM pacdyeTHOM M ONHM3KMX K HeMy pacxofax. B ciyuae
MEHBIIMX PACXO/JIOB B TAKOM TYHHEIIE IPOHCXO/UT CMEHA PEXKHUMOB TEYCHH.

Bxon u BeiXoj Oe3HaNOpHEIX CTPOMUTENBHEIX TYHHENEH [OO/DKEH pacnojararekcs Ha
YpPOBHE IHA BOJOTOKA. [Ipy o1HHAKOBOH MIIOMANH TONEPEYHOrO CEYEHHUS U Ieperajie YpoBHeH B
Oredax HanopHele TyHHeNH o0sanaroT HeCKoNBKO Ooybmiel MpomycKHOH CHocoOHOCTHIO, YeM
Oe3nanopHeie, HO U ofecrieyeHHs HATIOPHOTO peXHMa TeUeHHs MX HeoOXOomuMo 3ariylnsaTh
[OJ MeXeHHEIe YPOBHH BOJEL [103TOMY HamoOpHEIE CTPOUTENBHEIE TYHHENH CIIEyeT IPUMEHATE
TONBKO IJIS TIPOIIYCKA PACXOJIOB MEMKEHH, IMPOITYCKas IMAaBOIKOBLIE PACXOJILI MEPETHBOM 4YEpe3
nepeMerdky. [IperMymecTBOM CTPOMTENBHBIX TYHHENEH, MPOINYCKAalOMUX TOIBKO MaKCHMAallb-
HBIE PACXOJIBI IIPH HAIIOPHOM pexXHMe TedeHHs, srigeTcs M OoIblIas MpoIMyCcKHas ClIOC0OHOCTE,
1 DoJiee BBICOKOE MONIOXKEHHE OTHOCHTENBHO JHA BOJOTOKA, HO IPH BEIOOpE TaKOH KOHCTPYKLHH
TyHHelleid HeoGXOAMMO CHHTATECA C BO3HHKHOBEHMEM [OMOJHHTENBHBIX IyJNbCAllHOHHEIX

Harpy3okx.

12.19 Ilpu npoexTHpoBaHuM OGE3HAMOPHBIX CTPOMTENILHEIX TYHHENEH B 3aBHCHMMOCTH OT
YCIIOBHH 3aTOIUIEHHS BXOJAa M YKJIOHA JHA cliellyeT NPHMEeHSTh KOHCTPYKIMH TYHHENEH, NpHBe-
JIeHHEIe Ha pucyHke 55. Mx nponmyckHas criocoGHOCTE JomxHA OBITH paccuHTaHa, MCXONs H3
CXEM HCTEUEHHS KaK OTBEPCTHA (PHCYHOK 55 a), BOAOCIHMBA MPAKTHHYECKOro Mpoduns (pHCYHOK
55 6) u BoJOC/IHBA C IMMPOKHM HOPOroM (pHCYHOK 55 B). TIpu 3TOM B nocnefHeM ciydae HeoD-

XOJHMO YYHTBIBATE BO3MOXXHOCTE NOATOIJIEHHA BXOJAHOI0 Y4acTKa CO CTOPOHEI HHXKHETO Obe-

da.

12.20 Hanmonuenue Ge3HANOPHBIX CTPOHTENLHLIX TYHHENEH HEOOXOAHMO yeTaHaB/IHBaTh
pacvyeToM KPHUBBIX CBOOOMHOH MOBEPXHOCTH C YHETOM IMOATOIUIEHHS CO CTOPOHBI HHKHETO Obe-
¢a. CoenuanbHO HODKHO GHITH OLEHEHO Ha OCHOBE PacyeTOB HIIH MCCIICHOBAHMH Ha MOJIENH
HAIOJIHEHHE HA HEMPH3MATHYECKHX YYacTKaX TyHHelleif: BO BXOJHOM OTOIIOBKE, B CYXEHHAX H

[MOBOPOTAX TpaKTa H T.IL.
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a — ¢ 3abpankHoH cTeHKo#; 6 — ¢ BOTOCTHEHEIM MOPOTOM; 6 — B BHAE Bojoc/Hea 6e3 riopora

Pucynok 55 — CxeMBI KOHCTpYKIHH Ge3HaNOpPHEIX CTPOUTENBLHEIX TYHHENIEH ¢ pasInyHbIMH

BXOJHEIMH OI'OMIOBKaMH

12.21 Tlpu pelieHud BOnpoca o AOMYCTHMOM MaKCHMAallbHOM HAMOJIHEHHH CTPOHTENIh-
HEIX TYHHeNeH npu ckopocTax Teuenus no 10 m/c cnenmyer ucxomute u3 momoxkenuit CII
102.13330.2012 (5.7). Ilpu ckopoctsx Gonee 10 M/c HamoNHEHHE CTPOHMTENBHBIX TYHHEIEH
nomxkHo He npepeinark 0.85...0.9 BeICOTEL YCTOHYMBOCTE TE€HYEHHS IPH TaKMX HalNOIHEHHIX
JoJoKHa OBITE MPOBEpPEHA, UCXOOA M3 MPEINoNOXKeHua 00 OTCYTCTBUM IMOCTYIIEHHS BO3JyXa B
HaJBOJHOE NIPOCTPAaHCTBO CO CTOPOHEI BepxXHero bneda.

12.22 Ilponmycknad crnocoOHOCTE CTPOHTENBHEIX TyHHENeH, paboTaromux B HarnopHOM
PEXMME TEYEHHS, NOJLKHA ONPENENATHCS KaK I HAMOPHBIX NIyOHHHBIX BoAaocOpocos (8.8).

12.23 Heo6x0oauMO yYHTBIBATE, YTO NIPH CMEHE PEXHMOB TEYEHHA B CTPOHTENEHEIX TYH-
HEJIAX, IIPOMCXOAAIUEH MPH YKJIOHAX JHA MEHbIIE KPHTHYECKOI0, HE BO3HHKAET CYLIECTBEHHEIX
nynbcanuil fasneHus. s Opyrux ciydaeB CMEHEI PEKHMOB TEUEHHA B TYHHENAX Heobxomuma
OLICHKA 3THX MMyJIbCAIHH.

12.24 ]Jlns cTPOMTENBHBIX TYHHENEH, paboTAIOMIMX NMPH CKOPOCTAX TEYEHHd, IIpeBkIa-
tomux 15 M/c, nomxxa ObiTh MPOBE/IEHA OLIEHKA KABUTAIIHOHHEIX YCIIOBHH pabOTEI HX 2/eMeH-
TOB H ODTEKAEMEIX MOBEpPXHOCTEH ¢ y4eTOM IpOTHO3HOH NpPOJOMKHTENEHOCTH MPOIYCKa pas-
JIHYHBIX PAaCXOJIOB.

12.25 TlpH mpoIycKe Yepes CTPOMTENBHBIE TYHHEIH BIEKOMBIX HAHOCOR HEOBXO0IMMO:

[pPH [IPOEKTHPOBAaHHH IPOTHO3HPOBATh H3HOC 00AEN0K H 0OJIHIIOBOK 3a NepHo/ paboTH
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COODYIKEHHS;

€)KETOJHO MIPOBOJHMTE OCMOTP H PEMOHT COODYKEHHS I10CIe IPOIMYCKa TTaBOIKA.

12.26 JIns cTpOMTENBHEBIX TYHHENeH B NPOYHOH U MaJIOTpPEIIHHOBATOH CKasle IIPH CKOPO-
eTax moToka 0 15...20 M/c HeoBGXOMUMO paccMaTpHBaTh BO3MOJKHOCTH HX BBINOJIHEHHS Ha Ya-
cTH wiM Beel mnuue 6e3 obnenku unM ¢ obneruenHoi obaenkoi u3 Habprar-Oerona. Takoro
THIa 00TeKaeMEle TIOBEPXHOCTH TYHHENEH clneyeT NPHMEHATE TOIBKO Ha YYACTKaX CTPOHTENb-
HEIX TYHHENEH, KOTOpEIE HE IPHMEHSIOTCA B IepHOAs! paboTEl CO CKOPOCTAMH Ooflblle yKa3aH-
HBIX.

12.27 BxojHEle ¥ BEIXOJHEIE IOPTANE! TyHHeNeH 6e3 o6menmku uiu ¢ obneryeHHOH obe-
JIKOH IOJKHEI BEITIONHATECS C MAaCCHBHOMH 0O/IeNKo# Ha IIHMHE HE MEHbIUeld MIHPHHEI BEIPaboT-
KH, HO He MeHee 6 M. B TyHHenax storo Tuma mya ynoOcTBa BO3BEIEHHS H DPEBH3HH Ha JIHE
HeoBXOMMO TIpeyCMaTpUBATE YCTPOHCTBO MaccHBHOM GeToHHOM mmuTEL. MaccusHas o6aenka
IOIKHA OBITH TAKXKE BHIMOJHEHA HA yYacTkax oclabIeHHBIX MOPOJ M TEKTOHHYECKHX Hapyle-
HHH.

12.28 B 3aBMCHMOCTH OT cmocoba MpoXOoJKH TAKHX CTPOMTEIbHBIX TYHHENEH YYacTKH C
pasNHYHEIMH THIIAMH H TONIHHOH 001EIKH JO/KHEI COMPATATECH:

3alOUTHIIO ¢ TIOCTOSHHBIM NONEPEYHEIM CEUeHHEM B CBETY IO JJIHHE TyHHelNs. Takas
KOHCTPYKI[HS HE JOJDKHA MPUMEHSTRCS Ha YJacTKaxX TPAKTd, KOTOphIE B JAIBHEHIIEM JOIDKHEL
COBMEIIATECS C TPAKTOM BoJ0cOpoca Golee BEICOKOTO spyca;

¢ MOMOILBIO CY)XeHHH H paciupeHHH M0 GOKOBBIM CTEHAM H CBOJlY Y4acCTKOB, OT/IHYal0-
muxcs o61eNKoH, Py BEIMOTHEHHH MPOXOAKH MOCTOSHHEIM MONEpedHbIM cedcHreM. 1Ipy He-
IOJIL30BAHMH Beeil UTMHBI TAKOIO TYHHEJS HIIH €ro YacTH jUis BoA0cOPOCOB ClIeAyIOIIETo Ipyca
ero TPaKT JOJIKEH GBITH JAOCTPOEH TakuM o6pasoM, 4Tk TonmuHa 06/1eN1K) Gblia HOCTOSHHOH
B [pe/ie/ax MaKCHMaILHOH IiTyOHHbI HAIlOJHEHHUS TYHHES.

12.29 Verynel # BEICTYIBL, 00pa3yionyecs MpH CONPsKeHHH yIacTKOB TYHHEJIA pasiind-
HOTO TIONEPEYHOro CeYeHHs HeoGXOMMMO CriaxuBarh. [Ipu BEIOOpE YIIOB CrilaXHBaHus HE0O-
XOIHUMO YYHTBIRAThH PE3yNETATHl MHAPABIHYECKHX PAacuyeTOB ITPOIYCKHOH CIOCOOHOCTH M BO3-
MOKHOCTH BO3HHKHOBEHHS KaBUTALIHH.

12.30 'umpaBIHYecKye pacueTsl CTPOMTENBHEIX TyHHene#H Oe3 o6nenky wim ¢ obneryen-
Hoit o6aenKol 3 Habper-GeToHA CriejlyeT BEIIONHATE Tak JKe, KaKk H TyHHeNeH ¢ MacCHBHOH
obnenxoi U3 6GeTona.

Koa¢puumenT mepoxoBaTocTH /1 TAKUX TyHHEJEH NPH BLIIOJHEHHH HX YYacTKOB Ha Ya-
CTAX JUTHHEI IIEPEMETpa C MacCHBHOM 06/enKoi, ¢ 06/1enKoi u3 Habpeisr-6eToHa u 6e3 06aeKH

HeoBXOMMO PaCCUHTRIBATE M0 (opMyIIe
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rie y — NepuMeTp pPaccMaTpPHBAEMOTO Y4acTKa TYHHENS: ¥ H N —COOTBETCTBEHHO YacCTH JITMHEI

NIEPUMETPA, BEIOTHEHHBIE C PA3IHYHOH 064ENKOH, i HX mepoxosaTocTH (i = 1, 2, 3).

12.31 3uauenus abCONIOTHON YKBMBAICHTHON MIEPOXOBATOCTH NOBepXHOCTH Oe3 oben-
k¥ ks, HA OCHOBaHHH KOTOPEIX PACCUMTHIBAIOTCH KO3G(HUIHEHTEl IEPOXOBATOCTH /1, 3aBHCAT OT
cnocoba npoussoacTBa paboT, aOCOMOTHRIX Pa3MEPOB MOIEPEYHOro CEYEHHA H THIIA BMEIA0-
mMX TOpHEIX nopoz [5]. [7].

3HaueHHus ks 118 MOBEPXHOCTH CKAJIBL, TIOKPEITOH HabpeIsr-6eToHoM Oe3 pa3paBHHBAHHA,
110 CPABHEHHMIO C ks 111 TOH Ke ckasbt 6e3 06aenKH, HomKHE! ObiTh YMeHBIIeHE! Ha 30%.

12.32 PacueTkl MPONYCKHOM criocOGHOCTH HAMOPHBIX CTPOMTENLHBIX TYHHENIEH, ¥ KOTO-
pBIX Ha JJIMHE TpakTa ¢ U3MEeHEHHEM THINA OOEeNKH H3MEHSAIOTCA PA3MEpHI MOMEPEYHOro cede-
HHUsA, OJDKHEI BEIMOHATHCA C YIETOM MECTHBIX MOTEPE HAllOpa Ha PacIIHPEHHE H CyKeHHE.

12.33 B rumpaBIM4ecKux pacyeTax IpONycKHO#H crocoOHOCTH W HalonHEHHs Oe3Hanop-
HBIX CTPOHTENBHBIX TYHHENEH JONKHA YYMTHIBATHCA BO3MOXKHOCTE IOSABNICHHS HA BXOJHOM
YY9aCTKE H Y4aCTKaxX pacllMpeHHi TpaKTa OCTAHOBHMBIIMXCA BOIH H PA3IHYHOIO THIIA M'H]IPaBIH-

YECKHX IPBIKKOB.

Ilponyck pacxooB BOABI H JibJa Yepes rpebeHKy

12.34 Tlpu Bo3BENEHHH THAPOY3Na Mo cxemaM a), 6), u 1) pucyHka 49 mporyck CTpoH-
TeNbHEIX pacxoos I oyepenn npou3BoguTCs Yepe3 rpebeHKy. Korja B KOTJIOBAHE 32 [epeMbld-
xaMu | ouepenu yie Bo3Re/ieHEl ocHoBaHHe ((moT6er) BoJ0cOpOCHOH IIIOTHHE! U OBIKH, passie-
JISHOLTHE ee Ha MPOIETH, IePeKphIBAEMble 3aTBOpPaMH (pucyHOK 56). ITocne pazbopku nepeMbl-
4eK IIPOIYCK BOJBI JO/HKEH OCYILIECTBIATECS YEPE3 YacTh MPOJIETOR, B OCTAIBHBIX MPOJIETaX ITO1
MIPHKPEITHEM 3aTBOPOB HEOOXOIMMO BECTH YK/IaAKy OeTOHA Ha IIPOMEXYTOYHYIO BEICOTY, 3aTEM
TIPOIYCK PACXOJIOR CIEIyET NepeKIouaTh Ha MPOJIETEI ¢ TIOAHATHIM IIOPOToM, a YKIanKy OetoHa

O/ NPHKPEITHEM 3aTBOPOB ITPOH3BOAUTE B CIIEAYIOLIEH TPYIINe [POJIETOR.
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\..I'LE T L :
| — Gerton | ouepenn; 2 —Geton II ouepeny, ynoxkeHHsiil M0A 3aMMKHTOH 3aTBOPOB; 3 — 3aTROPH (LUIAHAOPEI)
Pucynok 56 - Cxema rpebeHKH

Yucno mponeToB rpeGeHKH C MOHHKEHHBIM IIOPOTOM, HX pasMephl H OTMETKH MOpOToB
IOIKHEL ONPENENATECA 3HAYEHHEM NIPOIIYCKAEMOT0 PacXoIa U MepenanoM Z, Ipd KOTOPOM I1po-
HCXOIMT NEPEKPHITHE pycia, a Takke ooseMoM Oi0KoB GeTOHHPOBAHHSA H BHICOTOH INEPEKpHI-
BAIOLIMX UX 3aTROpOB. [IpH 3TOM ciemyer ofecneydTs YCIOBHS MPOMYCKA JI€JI0X0/la, YIHThIBas,
YTO IPH JOCTATOYHOM [JI MPOXOAA JIBAHUH IHPHHE TPOIIETOB, ITyOHHa MOXET OKa3aThCd HENO-
CTATOYHOM, W JILIMHEI OyIAyT OCeaTh Ha Imopore, obpa3ys 3aTOpEL.

12.35 IponyckHyto cnioco6HOCTE IponeToB rpefeHKH ¢ HU3KHM IIODOTrOM Clie/1yeT OIIpe-
IENSTh KaK Ul [OATOIUIEHHOTO BOJIOCIHBA ¢ LIMPOKHM IIOPOroM; IPH H3MEHEHHH BEICOTHI 110-
pora ® ee COOTHOILIEHUS ¢ JUTMHOM Topora 1o TEYEHHMIO ClIelyeT YIUThIBATE BO3MOXKHOCTE NIEPE-
XOJIa K PACYETY MPOIYCKHOM crocoBHOCTH KaK [Uisl BOIOCITHBA IPAKTHYECKOI'O MPOQHIIS.

IIpu nponycke pacxomos depes rpefenky ocofoe BHUMaHHE JO/IKHO OBITH 0BpaimeHo Ha
yepeNoBaHKe PaBOTAIONIMX M 3aKPHITEIX MPOJIETOB C IIEbIO HEAONYIeH:s COORHOCTH NOTOKA B
HIDKHEM Gbhede, KOTOpast MOXKET IPHBECTH K PE3KOMY YBEIHYEHHIO CKOPOCTEH H 3HAHYHTENBHBIM
MECTHBIM Pa3MbIBaM pyCIIa.

ITo Mepe NOBBIIEHHsS OTMETOK GETOHA, YIOKEHHOTO B IpoJjieTax rpebEHKH, OHH JOJDKHEI
ObITL 38KPHITEl B BO3BEAEHBI IMTyOHHHEIE BOJOCOPOCH], paCCYHTAHHEIE HA NMPONMYCK PacXolioB
TpH TOBEINIEHHEIX yPOBHsX BepxHero Gbeda (pucyHok 536). Cxema u MOPS/IOK NEPECTPOHKH
rpe6eHKy B riryGHHHEIE BOAOCOPOCH JOIDKHEI POPabaTEIBATECA C YYETOM KOHKPETHBIX YCIIOBHH

cTpouTenscTBa. IIpH OJIHOBPEMEHHOM MPOIYCKe PACXOMIOB uepes rpebenKy u Tpybyatsie BOJIO-
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CGPOCLI crenyeT YUUTEIBRATE HX B3aHMHOE BIIMAHHE H HEKOTOPOE YMEHEINIEHHE HpOHYCKHDﬁ CIIO-

coDHOCTH TIO CpPaBHEHHIO CO CITyHaeM HX pa3fielIEHOrO MIpHMEHEHH.

IIpomyck pacxooB BOALI H LA Yepe3 NMepeMbIYKH, CTPOSAIIHecH IVIOTHHBI
H 30anue ['DC

12.36 Cokpamenne cTOMMOCTH BpeMEHHBIX BOJOCOPOCHBIX COOpPYIKEHHH MOXKET OBITh [0-
CTHUTHYTO 3a CYeT [POMYCKa CTPOHUTENEHEIX PACXONOB B IIEPUOL IKCTPEMATBHBIX ITABOIKOB Yepes
HEPEMBIUKH H HEJOCTPOEHHEIE MIOTHHEL [lepeMErdky, BO3BOJHMEBIE W3 PACcUeTa 3alIMTHl KOTIOBa-
HA OT MAaBOJIKOB C PACXOJOM BEPOATHOCTBIO NMpeRbILIeHHA 25% 1 Hosiee, NOMKHEI IPOEKTHPOBATE-
Csl NepeNMBaeMBIMH ITPH Gosiee BBHICOKMX pacxojiax. BoaMOKHEIe exXeroJHEIe MOTEPH IPH 3aTOI-
JIEHWH KOTJIOBaHa M BpeMeHHOM IpeKpameHuH paboT JOIDKHE OBITE 3KOHOMHYECKH 000CHOBAHEL
COMNOCTABJIEHHEM C 3aTpaTaMH CpeJCTE Ha BO3BeJlcHHE HENEpPENMBAEMBIX NEPEMBIYEK H BpPEMEH-
HEIX OTBOJALIMX YCTPOHCTB (CTPOHTENBHEIX TPYO, TyHHENEH, 0TKOB). KOHCTpYKTHBHOE 0(opM-
JIeHHe TIepeTMBaeMEIX NTepeMEIIeK U KPEIUIeHHs X rpebHsA, BOJOCIMBHOIO 0TKOCA H MMOOIIBEL CO
CTOPOHEI KOTJIOBAHA JO/DKHEI 0DECIIEUHBATE YCTOMYHBOCTE NepeMBIdeK IpH mepenuBe. B psie
CIIydaeB Ui obNerdeHus ycuoBHH paboThl 9THX KpeluleHHH HeoOX0oIMMO NpemyCcMOTpPETE Npel-
BAPUTEJIBHOE 3aTOMJIEHHE KOTIOBaHA C IIOMOMILIO CIELHANBHBIX YCTPOHCTB.

IIpu BEIGOpE MaTepHaia TAKHX MEPEMBIMEK CJEAYET TakKe HCXOAHTh H3 SKOHOMHYECKOH
enecoobpa3HocTH. B 3aBHCHMOCTH OT BBICOTHI IEPEMEIYEK M WX pasMEIlCHUs Ha IUIoNanKe
CTPOHTENBCTBA THAPOY3/1a OHH MOTYT OBITE 3eMIAHEIMH, OETOHHBIMH (2apOYHEIMH W TPAaBHTALIH-
OHHBIMH). BeTOHHEBIE NMepeMBEIYKH MOTYT BO3BOOHTHCA Ha CKalle, alUIIOBHATBHBIX OTJIOKEHHAX
HIIH MCKYCCTBEHHOM HACBINH C NPeIBRApPHTENRHOH IeMEHTAllHeH HIIH YKpEeIUIEHHEM MeTaliude-
ckuM mmyHToM. OIHOM U3 BO3MOXHBIX KOHCTPYKIHH ABIIOTCA KOMOHHHPOBAHHEIC MEPEMBIYKH
n3 psxeH U 6eToHA.

ITpH NPOEKTHPOBAHUH JOJDKHA OBITH CIEIHAIBHO PaCCMOTpeHa HeoOX0aHMOCTE pazbop-
KH MJIH BO3MOYKHOCTH COXpaHeHHs OeTOHHEIX WIIH PSKEBEIX HH30BBIX [EPEMEIYEK TIPH MIPOMYCKe
pacxofoB 4Yepes BoNocOpPOCK! cleyIommel odepeid CTPOHTEIBCTRA.

12.37 1lpx CTPOHTENECTBE BBICOKHMX IDABHTALIHOHHBIX, AapOYHO-TPABHTALHOHHBIX H KOHTp-
(pOpCHBIX IUIOTHH JOMYCTHM TIPOITYCK CTPOHTENBHEIX PACXO/IOB IEPEMBOM Yepe3 HEJJOCTPOECHHBIE CEK-
LK COOPYKEHHS [IPH OJHOBPEMEHHOM Be/IEHHH OeTOHHBIX paboT B IPYTHX CEKIIHSX.

[lpu mepenuBe 4Yepe3 HEJOCTPOECHHBIC CEKIMM HeOOXOJMMO MO BO3MOXKHOCTH obecrie-
4yuTE 00TeKaHHe rpeGHs H HW30BOM rpaHH IUIOTHHEL, NPEIOTRPAIIAIONIEE ONAaCHbBIe KaBHTallHOH-
HEIE TIOBpEXAeHUs. [Ijis 3TOro Mepexof OT TOPH3OHTAIBHON TUIOMEAKK Ha rpedHe K HH30BOH

HAKJIOHHO# PaHy cJieyeT BRITOIHATE KPHBOHHHBﬁHLIM HIIH CTYIIEHYAThIM. ,HJ'IH YMCEHBIIEHHA
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MyNECallHH epenuBalollelics depes yCTYNLl HIIM NepelloMEl CTPYH cllenyeT obecneduTh YCTOH-
YMBLIA TOJIBOJ K HUM BOZ/IYXA.

ITponyckHyIO crocOGHOCTE IEPENUBHEBIX CEKIHH CIEAYET ONPEAEATE, OTHOCH HX K TOMY
HIIH HHOMY THITy BOJOC/IMBOB B 3aBHCHMOCTH OT IIMPHHBI I'PpeGHsA, BRICOTEI H OY9epTaHMs BEpXO-
BOH H HH30BOH rpaHeii.

12.38 [lponyck CTpOMTENEHEIX pacXo/I0B Yepe3 FPYHTOBEIE COOPYKEHHS OCYLIECTBIIAETCH
B CIEAYIOIIHX CITydasx:

4epe3 MEPEMBIMKH H KOTJIOBaH OCHOBHBIX COOPYXKEHHH THAPOY3/a;

Yepe3 HeJOCTPOSHHYIO MPYHTORYIO IUIOTHHY [0 ClelHankHO o(OpMIICHHOMY B €€ BEDX-
Helt YacTH MMpopaHy B BHIE LIKPOKOTr0 [0pora, KOPOTKOTO KaHalla Wi OBICTPOTOKa.

IloBepxHOCTE MpopaHa, Yepe3 KOTOPHIH NMPOM3BOMHTCA INEPENHB, J0IDKHA 3AIMHINATECA
KamMeHHOi Habpockoi, apMHpOBaHHBIM KaMHeM, rabHoHaMH, MOHONHMTHBIMH MM COODHBIMH
KeNe300eTOHHEIME TUIHTAMH. BO3MOXHO TAKXKE MPHMEHEHHE MOMH3THIeHOROH nnenkw. [Ipn
KPEIUICHHH OETOHHBIMH IUIHTAMH HEOOXOOMMO YCTPOHCTBO B HHX ApPEHa)KHBIX OTBEPCTHH H
CHENHATBHOH ITOATOTOBKH 1O THITY o6paTHOro (QHALTpa.

12.39 Hcnons30BaHHe HENOCTPOSHHBIX 31anui ['3C anms nponycka CTPOMTENBHBIX pac-
XOJIOB MO3KeT OBITE ONpaBJaHO NPH BO3BEIEHHMH THAPOY3NOB B Y3KHX CTBOpax H OTCYTCTBHH B
HX COCTaBE BOIOCIHBHBIX IIOTHH. BO3MOXHEI cremyrolllHe CXeMBI MPOIMYCKA CTPOHTENBHEIX
pacxooB (pHCYHOK 57):

Yyepe3 CNHpaIbHEIE KaMeph! H OTcackIBaloiye TpyOR! IPH pa3HOH CTENEHH HX TOTOBHOCTH;

Yepe3 MOJHOCTEIO H YaCTHYHO BO3BE/IeHHEIE IOHHEIE BONOCOPOCH COBMEIIEHHBIX 30aHuii ['IC;

yepes TYpOHHHYIO [IaXTy CO CTATOPOM H 5€3 HEro. ¢ HAIPABIIIOIIMM armaparoM 1 6e3 Hero.

IIpH nponycke pacxooEB 1o TYpPOHHHOMY TPaKTy A/ YMEHBIUIEHH THIPOIHHAMHYIECKHX
Harpy20K H KaBHTAIIMOHHEIX BO3JICHCTBUHA CIEIyeT:

IPHMEHSATE CIEHHATBHEIE PELICTKH, YCTAHABIHBAEMBIE Ha BXOJE B TYpOHHHYIO KaMepy
HJIM Ha BBIXOJE W3 OTCachiBatoliel Tpyosl;

YacTHYHO NPHKPEIBATE IIAHI0PAMH BEIXOJHOE CEYEHHE OTCACEIBArOIIEH TPYOEBL.

Oruenka pacxoa, IPOMycKaeMoro 4epes HejgoctpoeHHoe 31anne ['IC, moxeT OBITE HaHa
NpHOIMKEHHO ¢ NPUMEHEHHEM METOJOB pacdeTa IIPOIycKHOH crmocoOHocTH TpyGyaTelx BOMIO-

cbpocoe. [ns naubonee OTRETCTREHHEIX CIy4aeB CIENYET BBINOJHATH FHAPABIHYECKOE MoJe-

JIHpOBaHUe.
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a) — vepe3 TypOMHHBIA TPaKT; 6)— Yepe3 HENOCTPOEHHBIE AOHHbIE BojocGpockl coBmenieHHoH MIC u oT-
cachiBaloLLYyI0 TpyOY: 6) — Yepes JoHHbIe BoaocOpock! copMelnenHoH [DC

Pucynok 57 — CxeMa NporycKa CTPOMTENEHEIX PACXO/IOR Yepe3 TypOuHHEIE 6ok 3nanuil [DC

12.40 Ilpomyck npaa 4epe3 CTPOALIHECH COOPYXEHHs NOIDKEH OCYIIECTBIATHCH MOCIe
ero IpeBAPHTENHLHOTO 3afep:KaHHA MEPel COOPYXEHHSMH AJA CHIDKCHHA €ro TOJIIMHEL H

npounocTd. [IpH cpeaHel CKOPOCTH MOTOKA Ha NMOJXO0Je K coopyxkeHuro meHee 0,4 M/c MOKHO

H30exaTh OpoITyCKa JIBIA.

116 D FADC



#Y

CII Z90 .1325800.2016

bubauorpadusn
[1] TI 38-75/BHUNI". PexoMeHOALMH [0 YYETY KABMTALMH [PH NPOSKTHPOBAHHH BOZOCOPOCHEIX
HIPOTEXHHYECKHX COOpyKeHuH. 1976
[2] IT 76-2000/BHHUULI". Tlocobue mo npoeKkTHpOBaHHIO COCTaBOB OeTOHA Id M3HOCOCTOHKHX
00JIHIIOBOK THAPOTEXHHYECKHX coopyxeHuH. 2000
[3] PexoMeHauuy M0 rHAPABIHYECKOMY pacuery Bogociuior. Y.1. ITpaMeie Bogocmussr: I118-
74/BHUUT". 1974; Y.2 Kocsle, OOKOBBIE, KPHBOJIHHEHHEIE H KONBLEBEIe BogocauBel: [145-
75/BHUUT.1976
[4] CO 34.21.204-2005. PexoMeHaalMHA [0 NPOTHO3Y TpaHcopMaluy pyciia B HHKHHX Gredax
rugpoysnos/ PAO «EDC Poceuny, OAO « BHUUI um. B. E. Beneneesa», 2006
[5] IT 91-80/BHUMI". Pekomennanuu 1o pacdeTy NOTEPH HAMOpPA 110 JUIHHE BOJNOBOJOB THAPO-
anexTpocTaHuui. 1981
[6] IT 84-79/BHUHUI". PexoMeHOanuH Mo KOMIIOHOBKE 3aTBOPHBIX KaMeEp M pacyeraM T'HIpoJH-
HaMHYECKHX BO3IEHCTBHH MOTOKA HA MIOCKHE, CETMEHTHBIE H JIUCKOBEIE 3aTBOPBI THAPO-
TEXHHYECKHX coopyxeHuii. 1980
[7] I 62-93/BHUUI". PexoMeHAAIHH T10 THIPABIHYECKOMY PACUETy TYHHEBHEIX BOJOCOPOCOB

fe3 obnenxyu umu ¢ obnerdeHHoH o6aenkoii. 1995

e 117



