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CBeaeHunsa o cBoae npaBui

1 UCMNOJNTHUTEND - AO "BHUUT um.B.E.Beaeneesa"
2 BHECEH TexHu4yeckum komuteToM no ctangaptmsaumm TK 465 "Ctpoutensctso”

3 NOAOroToBNEH K YTBEPXOEHWKO [enapTtaMeHTOM rpagoCTpOMTENbHOW AEATENbHOCTU W
apxuTekTypbl MUHUCTEPCTBA CTPOUTENBCTBA W KUMMLLHO-KOMMYHAanbHOro Xxo3siictBa Poccuitckoint
®epnepaumu (MuHctpon Poccun)

4 YTBEPXOEH TlMpukazom MwuHUCTEpCTBA CTPOUTENLCTBA WU XKUITMLHO-KOMMYHANbHOrO X03aMCTBa
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5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJEH BINEPBbIE

B cnyyae nepecmompa (3aMeHbl) Unu OMMeHbl Hacmosiwez20 ceoda fpaeusl coomeemcmeytowee
yesedomrneHue bydem onybnukogaHo 8 ycmaHosreHHoM ropsidke. Coomeemcmeyrowas UHGhopMmayus,
ysedomrieHUe U meKcmbl pasMewaromess makxe 8 UHghopMayuoHHOU cucmeme obwe20 nonb308aHust - Ha
ogpuyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 8 cemu UHmepHem

BHECEHO W3awmeHenne N 1, yTBepxaeHHOe M BBegeHHOe B AencTtsue npukasom MwuHucTepcTBa
CTPOUTENbLCTBA M XUMULHO-KOMMYHarnbHOro xossnctea Poccuinckon ®egepaumm (MuHctpon Poccum) ot 19
aekabpst 2022 r. N 1077/np ¢ 20.01.2023

M3meHeHne N 1 BHeceHO usrotoButenem 6asbl gaHHbIx o Tekcty M.: ®I'bY "PCT", 2023

BBeneHune
HacTtoswuin ceop npaeun pa3paboTaH ¢ yyeTom TpeboBaHuin ®eaepanbHoro 3akoHa ot 21 nons 1997
r. N 117-®3 "O 6e30nacHOCTV rMOpPOTEXHUYECKNX COOpPYXeHun", deaepanbHoOro 3akoHa ot 27 gekabps 2002
r. N 184-®3 "O TexHunyeckoM perynupoBaHun", ®enepansHoro 3akoHa oT 30 gekabps 2009 r. N 384-93
"TexHn4eckui pernameHT o 6e30MacHOCTU 34aHUIN N COOPYXKEHNIA".

Csopg npaBun paspabotaH aBtopckum konnektusom AO "BHUWUI um.b.E.BegeHeeBa": kaHA4. TEXH.
Hayk A.l.INak - pykoBoguTens Tembl, A-p TeXH. Hayk B.b.Mmarosckun, Be. Hay4YHbIN COTPYAHUK, KaHL. TEXH.
Hayk A.M.lLBanHwTenH, Bea. HayyHbl coTpyaHuk A.B.Bekcnep.

MameHeHne N 1 Kk HacToswemy cBogy npasun paspabotaHo AO "BHUUI wm.B.E.BepeHeesa"
(pykoBoauTenb TeMbl - A-p TexH. Hayk B.b.llimunbsmaH, KaHg. TexH. Hayk [A.Cydornbckul, kKaHa. TEXH. HayK
A.B.llunurnos).



(M3meHeHHas pegakuus, M3m. N 1).

1 O6nacTb npumeHeHus

HacToswui ceoa npaBun ycTaHaBnuBaeT TpeboBaHUSI K MPOEKTUPOBAHMIO BOAOMPOMYCKHbIX TPaKTOB
CTPOSILLMXCSH U PEKOHCTPYUPYEMbIX BOAOCOPOCHLIX COOPYXEHUA W PacnpoCTpaHseTCs Ha COOPYXEHWUS,
BXOASILUME B COCTaB SHEPreTUYecKMX, BOAHOTPAHCMNOPTHLIX W  MENMOPATUBHBLIX MMOPOY3NOB, CUCTEM
BOOocHabXeHUsi, nepebpockn ctoka U GopbObl C HAaBOOHEHUSIMU, @ TakkKe FUAPOY3NOB KOMMIEKCHOMO
HasHa4eHusl.

CBopa npasun MOXeT NPUMEHSITLCSA NPU pacYeTHOM OLLEHKE COCTOSIHUSE AKCMyaTUpyeMbIX COOPYXXEeHUN
C Y4ETOM pe3ynbTaToB HaTYypHbIX HabNaeHU n o6cnenoBaHUN.

Csog npaBun He pacnpocTpaHseTCcss Ha BOA03abopHbLIE COOPYXXEHWUs, NoABOAsALLIME W OTBOAALIME
BOOOBOAbl MMAPOIHEPreTUYECKUX N HACOCHBLIX CTaHLUWIA, KaHamnbl NioGOoro HasHauyeHus U cyaonponyckHble
COOPYXEHMS.

CBop npaBwui He pacnpoCTpaHseTCa Ha NPOEKTUPOBaHNE MHXKEHEPHBIX KOHCTPYKLMIA BOOOMNPOMYCKHbIX
COOpYXXeHUWI: obecneyeHme Mx NPOYHOCTU N YCTOMYMBOCTU, DUMbTPALMOHHON NMPOYHOCTU KOHCTPYKTUBHBIX
3NEMEHTOB COOPYXXEHU U OCHOBAHUIA.

(N3meHeHHas pegakums, Mam. N 1).

2 HopmaTuBHbI€e CCbIJIKU
B HacTosllLeM cBoge npaBuil UCMNOJb30BaHbl HOPMATUBHLIE CCbISIKM Ha crnegyllmne HopmaTUBHbIE
OOKYMEHTbI:

FOCT 13087-2018 BeToHbl. MeToabl onpeaeneHns UCTUPaeMoCTu
FOCT P 70214-2022 N'mapoTtexHuka. OCHOBHbIE NOHATUS. TEPMUHBI U ONpeaeneHnst

CI 38.13330.2018 "CHwuIT 2.06.04-82* Harpyskun 1 BO34ENCTBUSA HA rMOPOTEXHUYECKNE COOPYXEHUS
(BonHoBbIE, NefoBble 1 oT cyaoB)" (¢ uameHeHnem N 1)

CI 39.13330.2012 "CHwl1 2.06.05-84* MnoTuHbI U3 rpyHTOBbLIX MaTepuanoB” (¢ nameHexnmammn N 1, N
2,N3)

CI 40.13330.2012 "CHwuI1 2.06.06-85* MNMnoTuHbl 6eTOHHBbIE U Xene300eToHHbIE" (C n3meHeHuamMu N
1, N 2)

CIT 58.13330.2019 "CHuI 33-01-2003 NmapoTexHuyeckne coopyeHuns. OCHOBHble MonoxeHusa" (c
nameHennem N 1)"

CIM 102.13330.2012 "CHwI1 2.06.09-84 TyHHenu rugpoTexHuyeckue"

MpumeyaHue - MNpu NoNb30BaHMM HACTOSALLMM CBOLAOM MpaBun LiernecoobpasHo NpoBepuTb AENCTBUE
CCbINTOYHbIX OOKYMEHTOB B MH(OPMAaLVOHHON cMCTeMe OOLero nonb3oBaHWs - Ha oduUManbHOM canTe
begepanbHOro opraHa MCMONHUTENbHOW BnacTun B cdepe craHaapTuM3auum B cetu MHTepHeT unm no
eXerogHomy WHGOPMaUMOHHOMY YykasaTento "HauuoHanbHble cTaHgapThl”, KOTOpbIA onybnukoBaH no
COCTOSIHMIO Ha 1 siHBaps TeKyllero roga, M Mo BbiMyCKaM €XeMecsa4yHOro UHOPMAaLMOHHOIo ykasaTterns
"HaunoHanbHble cTaHOapThl" 3a Tekywun rod. Ecnv 3ameHeH CCbiNOYHbIA JOKYMEHT, Ha KOTOpbIA AaHa
HeJaTUpOBaHHAsA CCbifika, TO PEKOMEHAYETCSl UCMOMb30BaTb AENCTBYIOLLYIO BEPCUI0 3TOr0 JOKYMEHTa C
Yy4EeTOM BCEX BHECEHHbIX B JAHHYI BEPCUIO M3MEHEHUIN. ECrM 3aMeHEH CCbINOYHbIA AOKYMEHT, Ha KOTOpPLIN
JaHa [gaTupoBaHHas CCbIflka, TO PEKOMEHAYETCH UCMOSb30BaTb BEPCUIO 3TOM0 AOKYMEHTaA C yKa3aHHbIM
BbiLLE rOA0M yTBEpPXAeHUs (NpuHATKSA). Ecnu nocne yTBepXaeHUs HacTosILEro CBoaa NnpaBuil B CCbINOYHbIN
OOKYMEHT, Ha KOTOPbIV JaHa AaTMpOBaHHAs CCbifika, BHECEHO M3MEHEHUE, 3aTparMBatoLLEee NOJIOXKEHNE, Ha
KOTOpOE [aHa CCbifika, TO 9TO NOJIOXKEHNE PEKOMEHAYETCS NPUMEHSITb 6e3 ydeTa AaHHOro namMeHeHus. Ecnu
CCbIfIOYHbIA [JOKYMEHT OTMeHeH 6e3 3aMeHbl, TO MONMOXeHMe, B KOTOPOM [aHa CCbiflka Ha Hero,
peKoOMeHAyeTCs MPUMEHSTb B YacTu, He 3aTparnBatoLlen 3Ty ccbinky. CBegeHus o AencTBMM CBOLOB NpaBusl
uenecoobpasHo npoeepuTb B PegepanbHOM MHGOPMaALNMOHHOM hOHAE CTaHAApPTOB.



(M3meHeHHas pegakuus, M3m. N 1).

3 TepMuHbI 1 onpepeneHus
B HacTosilem cBoge npaBun npuMeHeHbl TepmuHbl no FTOCT P 70214 wn CIT 58.13330, a Takke
crnegywLwmne TePMUHbI C COOTBETCTBYHOLLMMW ONpPeaeneHUsMU;

3.1

BOAONPONYCKHOE coopyxeHue: CoopykeHue, NpeaHasHauyeHHoe [Ans npornycka Bodbl B 3adaHHOM
HanpaBneHnuu.

[FOCT P 70214-2022, nyHkT 140]

3.2

BOAOCOGPOCHOE coopyKeHue; Bogocbpoc: BogonponyckHoe coopyxeHue, NnpeaHasHayeHHoe ans copoca
BOAbI U3 BEPXHEro Gbeda ¢ Lienblo NpeaoTBpaLleHNst ero nepernonHeHusl.

[FOCT P 70214-2022, nyHkT 141]

3.3

BOAOOBbLINYCKHOE COOpPYXeHue; BOOBbINYCK: BO,D.OI'IpOI'IYCKHOG CoopyXeHne AaOna ueneBbliX NOMyCKoB
BOAbl U3 BOAOXpaHUNULLA UMK KaHana unn opraHM3oBaHHOrO BbiMyCKa BOAblI B BOOOTOK UK BOOOEM B CUCTEME
BOAOMNOJ1Ib30BAHUA.

[FOCT P 70214-2022, nyHkT 142]

3.4

BOAOCMYCKHOE COOpYXeHue; Bogocrnyck: BoponponyckHoe coopyXeHvWe ANns  OMOPOXKHEHMS
BOAOXPaHUMULLA UMW KaHana, BpEMEHHOTO NMOHWXEHUSI YPOBHS BOAbI B HUX.

[FOCT P 70214-2022, nyHkT 143]

3.5 conpsaxeHwue 6be€b03: CnusaHue noToka, nponyckaemMoro 4yepes3 BoOonponyckHoe CoopyXeHue, C
HUKenexalumm BoAHbIM 00 bEKTOM - HUXKHUM 6be¢)OM COOpPYXKeHus.

3.6 KOHLEBOM y4acTOK BopgocOpoca: Y4yacTok BOLOCOPOCHOro TpakTa, MPUMbIKAKOLWMA K €ero
BbIXOOHOMY CEe4YeHUI0.

3.7 KOHLUeBOe YCTPOMCTBO: JNEMEHT KOHCTpyKuMM Bopocbpoca, obecrneumBarolnii 3agaHHbIN
PEXUM TEYEHMS] Ha Yy4dacTKe COMPSKEHUS C HWKHUM Obedom (kpenneHne paHa HwxkHero 0Obeda,
HOCOK-TpaMMIvH, ycTyn).

3.8 6blkn: Ob6Tekaemble NOTOKOM OMOPHblI€ KOHCTPYKUMN 3aTBOPOB, MOCTOB UIMK NOAKPAHOBbIX ﬂyTeVI,
yCTaHaBImBaeMble Ha BOOOMNPONYCKHbIX COOPYXEHUAX.

3.9 paspenbHble cTeHbl: [lpogonbHble CTeHbl Ha 06TekaeMoW MOBEPXHOCTM Bogocbpoca,
pasgenstoLwme cOpoCHON NOTOK MO WNPUHE Ha OTAENbHbIE NPONEThI (OTBEPCTUSA).

3.10 aspaTop: OnemMeHT KOHCTPYKUuuM BogocOpoca (BoOOBbINyCKa, BOAOCMNYCKA), NpeAHa3Ha4YeHHbIN
Ons cHabXeHus BO3OyXOM BbICOKOCKOPOCTHOrO MOTOKa BOAbl, OOTeKalowero ero nOoBEPXHOCTW, AnS
npegoTBpaLleHnsa KaButaunu.

3.11 cTpouTenbHbLIN TYHHENb: [NOPOTEXHUYECKU TYyHHErnb, MPONyCKaloWuin pacxofdbl BoAbl B
nepuog cTpouTenscTea rmapoysna.

3.12 LepoxoBaToOCTb.: XapaKTepI/ICTI/IKa, oTpaxawlwada COBOKYNHOCTb HGDOBHOCTGVI NOBEPXHOCTH, B
TOM Hucne BnuaoLaa Ha noTepu Hanopa rngpaBrin4eCKUM NMOTOKOM.

3



3.13 ycuneHHasa wepoxoBaToCTb: VICKyCCTBEHHO CO3jaHHasi LLepOXOBaTOCTb B BUAE KOHCTPYKLUN,
coopyxaembix B npegenax BOAOOCOPOCHOrO Tpakta wunM B HWxHeM Obede, CnocobCTBYHOLNX
WMHTEHCUDMKALUN ralleHnss KWHETUYECKON SHeprum cOpoCcHOro noToka.

Pasgen 3 (MameHeHHas pegakuus, M3m. N 1).

4 O6wWwMme NnonoxeHus

4.1 lNpoekTupoBaHne BOOOMNPOMYCKHbIX COOPYXXEHUN OOIMKHO BbINOMHATLCA HAa OCHOBE CriedytoLmx
NCXOOHbIX AaHHbIX:

pacyeTHbIX Pacxo4oB BoAbl, MPONYyCKaeMbIX Yepe3 COOPYXKEHNE;

pacyeTHbIX YPOBHEN BOAbI B BepXHEM Obede;

CBS131 pacxofoB N YPOBHEN BOAbl B HUXKHEM Obede;

XapaKTepUCTUK FPYHTOB, CraratoLnx OCHOBaHWE COOPYXEHUST U PYCrno HMXHero 6beda;

yyeTa HeobxoouMMOCTM Nponycka nnasBaloLwmux Ten 1 nbaa;

penbeda 1 reonorm4yeckoro CTPOEHUs pycrna B BEPXHEM U HUXKHEM Obebax COOpy>KeHUS.

(N3meHeHHas pegakums, Mam. N 1).

4.2 Mpu NpoeKTMPOBaHMKN BOAONPOMNYCKHbIX COOPYKEHWI clieagyeT obGecneynBaTh U NpedycMaTpuBath:

©e30nacHOCTb N HadeXHOCTb coopy>|<eH|/|17| Ha BCEeX CTaaudax nx npuMmeHeHuda ana nponycka BoAbl U,
npu HeobXxo4MMOCTH, NNaBakLnNX TEN U NbAA;

BO3MOXHOCTb cCo4eTatb B OAHOM COOpPYXEeHUn (byHKLI,VIVI, HeobxoguMMble Ans nponycka BOAbl B
YCINnoBUAX CTpouTenbCTBa N B YCNOBUAX HOpMaJ'IbHOIZ aKcnnyaTtauuu;

(N3meHeHHas pegakuus, Nam. N 1).
4.3 BogonponyckHble COOPYXEHWS A0MKHbI 06ecneymBaTh BbIMONHEHUE CrieayoLwnx yHKLNIA:
a) BOAOCOPOCHbIE COOPYXKEHMS:

cbpoc pacxogoB BoAbl B Nepvod MOSIOBOAbA M AOXKAEBbIX MABOAKOB M APYIMX HEWCToNb3yeMblX
pacxodoB BoAbl, BO U3GexaHWe NpeBbllLeHUs] YCTaHOBIEHHbIX MPOEKTOM YpPOBHe Bodbl B BEpXHEM Obede;

nponyck nbAa, LyrM, Mycopa v Opyrux nnaBarolmx Ten U3 BepxHero 6bedpa B HWKHWIA, ecrnu 3To
TpeboBaHVe NpeabsaBNAEeTCs NO YCOBUSM 3KCNyaTauuv ruapoysna;

©) BOOOCMNYCKHbIE COOPYXEHUS:

MOMHOE UMM YacTUYHOE OMOPOXHEHNE BOOOXPaAHWUMMLLA UK KaHana, MPoMbIB HAHOCOB;

B) BOAOBbIMYCKHbLIE COOPYXEHUSI:

OCYLLECTBMEHME MOME3HbIX MOMYCKOB BOAbI W3 BOAOXPaHUNWLLA WNW KaHama Mo CaHUTapHbIM U
3KOMormyeckum TpebGoBaHUsIM, [AOfs1 OpOLUEHWUs, Cy[OXOACTBa W BOAOCHAOXeHWs, a Takke BbiMycka
LUMPKYNSILMOHHON BOAbl TEMMOBbIX M aTOMHbIX 3NEKTPOCTaHUUA M APYrMX NPOMbILWNEHHLIX OOLEKTOB B
BOOOEMbI-OXIaAMTENM.

BknioyeHne B cOCTaB rvMapoysna MepeyncrieHHbIX COOPYXXEHUA UMM 4YacTu uX Heobxoanmo
yCTaHaBnNMBaTb B COOTBETCTBMM C KOHKPETHbIMW YCMOBUSIMM M HasHavyeHvem rugpoysna. Cneayet

paccMmaTpmBaTh BO3MOXHOCTb COBMELLEHUSI Pa3nUYHbIX (OYHKLMIA B OOHOM COOPYXKEHUN.

(M3meHeHHas pegakuus, M3m. N 1).



4.4 HasHayeHue nponyckHOW CnocoBHOCTU BOAOMPOMNYCKHbIX COOPYXEHWUA pPeYHbIX [Mapoy3rios
OOIMKHO MpPOM3BOANTBLCS B 3aBMCUMOCTM OT Krnacca OTBETCTBEHHOCTW ruapoysna B cootBeTctBum ¢ CIl
58.13330.2019 (tabnuua 8.2), ucxoaoa w3 €XerogHom BepOSATHOCTU MpeBbileHua (obecnevyeHHOCTK),
yCTaHaBNMBaeMOW AN1s ABYX PaCYETHbIX CITy4aeB - OCHOBHOIO M MOBEPOYHOrO.

PacueTHble 3HayeHWss pacxogoB BoAbl, MOAMEXalMX MPOMyCKy 4Yepe3 BCE MOCTOSIHHbIE
BOLOMNPOMNYCKHbIE COOPYXEHWUS TMAPOY3ria, AOMMKHbI ONPeaensaTbcs C y4eTOM TpaHCHOopMaL M NaBogKOBOIO
CTOKa BOAOXpaHWnMLiaMu, cOo3gaBaemMbiMW AFS MPOEKTUPYEMOro MApoy3na M yxe CyLeCTBYOLWMMM
BbILLIEPACMNONOXEHHBIMU BOAOXPaHUNMLLAMU, a TaKKe C y4EeTOM U3MEHEHUST YCITOBUMI (hOPMUPOBaHUS CTOKa,
00yCrnoBneHHbIX X035IMCTBEHHOW AEATENbHOCTLIO B BaccenHe peku.

(M3meHeHHas pegakuus, M3m. N 1).

45 CoctaB UK Tunbl BOAONPOMYCKHbIX COOPYXEHWUM pedHbIX rMapoysnoB obycrnosnvBaoTcA
HasHayeHneM rnapoysna (3HepreTU4eckui, MenMopaTUBHLIN, BOAHOTPAHCNOPTHLIA U Ap.) U onpeaensoTca
Ha OCHOBE TEXHWKO-3KOHOMWYECKOrO COMOCTAaBMEHUS Pas3fM4YHbIX BapuvaHTOB KOMMOHOBKW rmapoysna wu
BbibOpa TuMa MoAmnopHbIX COOpYXeHun. PacnpegeneHve pacyeTHOro pacxoga Mexay BoAOMpPOMyCKHbIMU
COOPYXXEHVAMU TMAPOY3Na U Ha3Ha4YeHWe X NPOMYCKHOW CNOCOBHOCTM ANA OCHOBHbIX PacYeTHbIX Cly4aes
TakKe JOIMKHO OblTb 060CHOBAHO TEXHUKO-3KOHOMUYECKMMU pacHeTamu.

4.6 TllponyckHasas cnocoBGHOCTb BOAOCOPOCHBLIX COOPYXEHUMW B COCTaBe rvMapoysna [AorkHa
Ha3Ha4vaTbCA, uUcxoga M3 crneayrumnx yCJ'IOBI/II;I nponycka pacyeTHblIX MaKCUMMalibHbIX pacxodoB 4epes
BOJOMNPOMYCKHbIE COOPYXEHUs rmapoysna:

pacyeTHbIN MakCMMarnbHbIN pacxod BOAbl OCHOBHOIO Criydas AOJPKEH MponycKaTbCs, Kak npaBwurio,
npu ypoBHe BOAbl B BepxHeM Obede Ha OTMETKe HOopManbHOro nognopHoro yposHs (HIY) B cnydae
perynupoBaHnsa pacxoga Yepes BogocOpoc 3aTBopamu;

B Clny4ae BbINOJIHEHUA BO,D,OCGpOCHOFO COoopyxXeHna B Buae BOOOCNMBHON MNSIOTUHLI, HE
OGOpyﬂ,OBaHHOPI 3arBopamu, nponyck pac4eTHOro MakcMmMalribHOro pacxoga OCHOBHOIO cliy4dasd AOOJIKeH

OCyLLECTBAATLCS NpU YpOBHEe BOAbl B BepxHeM Bbede Ha otmetke HIIY + A .., roe A5, - Hanop Ha

rpebHe BOOOCNMBHOW MNMNOTMHbI, obecrnednBaloOLU NPOMYCK 4Yepe3 Hee pacyeTHOro pacxopa; rpebeHb
BOAOCIMBA AOMKEH BbIMONMHATLCA Ha oTMeTke HITY;

pacyeTHbIN MakcUMarbHbIN pacxof NOBEPOYHOro Cry4vas AOSMKEH NponycKaTbCa Npy ypoBHE BOAbLI B
BepxHeM bbedpe, paBHOM OTMETKe (POPCMPOBAHHOIO NOANOPHOrO YPoBHS (PI1Y).

Mponyck pacxoda BOAbl OCHOBHOMO pacyeTHOro criyyasi JofbkeH obecneumsatbest cornacHo Crl
58.13330.2019 (8.28).

Mponyck pacxofoB BOAbl MOBEPOYHOTO PacyHeTHOro criyyas gomkeH obecnedvBaTtbes cornacHo Crl
58.13330.2019 (8.29).

(M3meHeHHas pegakuus, M3m. N 1).

4.7 Y4eT NponyckHOM CNOCOBHOCTU rmagpoarperatoB B NMPOMyCKe pacyeTHbIX MaBOAKOBbLIX PacxXoaoB
OCHOBHOTO M MOBEPOYHOr0 CrnyyaeB, a TakKe YUCMO arperaToB, Y4acCTBYIOLMX B MPONYCKE pacyeTHbIX
pacxo4oB OOIMKHbI ONpeaensTbes B CoOoTBeTCTBUM € TpeboBaHnem CI 58.13330.2019 (8.28).

Ona cpefHe- M HW3KOHAMOPHbLIX FMOPOY3NOB MPU YMEHbLUEHWM Hamnopa Ha ruapoarperaTtbl HUXe
3HaYeHU, JOMYCTUMbIX MO XapakTepucTukam rmapoTypOuH Mnu nNo AaHHbIM NPEeAnpPUATUS-U3rOTOBUTENS,
nponyckHasi cnocoBbHOCTL rMAPOTYPOUH B pacyeTax Mpomnycka MakcvMarbHbIX pacxofoB BOAbl HE [AOIKHA
YYUTbIBATLCS.

Ins coBMeLLeHHbIX ¢ Bogocbpocamu 3aaHunii FAC AomKHO GbiTh YYTEHO BNMSIHWE Ha YCIoBKS paboThbl
rMapoTyp6uHbl paboTaloLLero o4HOBPEMEHHO B TOM e BGrioke Bogocbpoca (Boaocnmea).

(N3meHeHHas pegakuus, Mam. N 1).
4.8 HasHayeHWe pacyeTHbIX MaKCUMaribHbIX PacxXxof4oB BOAbI ANsl TMAPOY3NOB, MPOEKTUPYEMBIX B
kackage ¢ OyayLuMu nnm yxe CyLlecTBYOLMMMK rmapoy3namu, 4OSKHO OCYLLECTBMAATLCA B COOTBETCTBUM C

TpeboBaHusimm CI1 58.13330.2019 (8.30).

(M3meHeHHas pegakuus, M3m. N 1).



4.9 Mpu BbIGOPE KOMMOHOBKM U NPOEKTUPOBAHUN BOAOMPOMNYCKHLIX COOPYXEHWUIA U UX COMPSKEHUS C
HWKHUM ObedoM crniegyeT obGecrneyvBaTb 3alUWUTy COOPYXKEHWI TMOpOoy3na OT OMNacHblX PasMblBOB WX
OCHOBaHMWN 1 BeperoBbIX MpYMbIKaHWM, 3aWwnTy 3gaHuii TOC M HM30BbLIX MOAXOAHLIX KaHamoB Lso3a OT
BO3AEWCTBUIA COPOCHOrO NOTOKAa 1 NpedoTBpaLLeHus Aedpopmanuid pycra, onacHbIX Ans 3TUX COOPYKEHUA.

4.10 [Ona 3nemMeHTOB BOAOCOPOCHBLIX, BOOOCMYCKHbIX WM BOAOBBIMYCKHBIX COOPYXEHWA [OMMKHbI
YYUTBIBATHLCS:

rMOpoAMHaAMUYECKE OABMEHUS U HArpy3kn Ha obTekaemble NOBEPXHOCTY;
aspauusi NoToka Ha TPaKTe COOPYKEHWUS;
BO3[yX, NOABOAMMbIA HA TPAKT COOPYKEHWS;

KaBUTaLMOHHbIE BO3AENCTBUA Ha 0BTeKaeMbIX MOBEPXHOCTHAX MPU CKOPOCTSAX TeyeHus Gonee 12-14
m/c;

MCTUpaHME MOBEPXHOCTEN COOPYXEHUW HAHOCaMK, a Takke MOBPEXAEHUE WX KaMHSMMU, NbOOM WU
APYrMMU NpeaMeTamMu, TpaHCNopTUPYEMbIMY MOTOKOM.

4.11 Tlpn onpegeneHnn rMAPOANHAMUYECKMX OABMEHUA W Harpy3ok Ha OobTekaemble MOBEPXHOCTU
BOAOCOPOCHbBIX COOPYXEHWA uX criegyeT paccmaTpuBaTb Kak CyMMY OCPEAHEHHOW (MO BEPOSTHOCTU) M
nynbcaunoHHON cocTaBnswowmx. CocTasnswwme [aBneHns HeobxoAumo ycTaHaBnMBaTb Ha OCHOBE
pacyeToB UMK 9KCMEPUMEHTarnbHbIX nccnegosaHui. [NonyyeHHble pacnpegeneHns ocpeaHeHHbIX aBneHUn
MO3BOMAIOT OMNpPeAenuTb OCPEeOHEHHYID COCTaBNSAIOLYI0 Harpy3km Ha MOBEPXHOCTb WNN  AneMeHT
coopyxeHus. OnpegeneHve nynbcauuMyM HarpyskM Ha eguvHuudy nnowagn obTekaemon MOBEPXHOCTH
NMPOVM3BOAUTCS NyTEM OCPEeAHEHUS Ha HeW 3HaYeHun nynbcauun gasneHus. Npu 3ToM JOMKHbI YYNTHIBATLCA
NMPOCTPaHCTBEHHbIE CBA3N MeXAY NyfbcaumMsaMy AaBfeHWs B pasfnyHbIX TOYKax NOBEPXHOCTMY.

Ecnu nynecauuoHHas coctasnsowas rmapoanHaMmMyYeckon Harpyskm Ha arieMeHT COOPYXXEHUSI MOXET
paccmaTpuBaTbCs Kak KBasuctaTuyeckas, TO Ans OnNpeaerneHns ee cpefHekBaapaTU4ecKoro OTKIOHEHMUS
HeobX0AMMbI NWLWb 3HAaYEeHUs1 CpeaHeKBagpPaTUyYecKoro OTKMOHEHNS U KO3 MULMEHTOB NPOCTPAHCTBEHHOW
KoppensuuMn nynbcauuMi OaBreHus Ha ero noBepxXHOCTW. [lynbCauMOHHYK0 COCTaBNAMOLWYIO Harpysku
cnegyeT NpUHUMaTh KBa3WCTaTUYECKOW, €CriM YacTOTbl B 30HE PacrofioXeHUss MakCUmMarnbHbIX 3Ha4YeHWUi
OYHKLMKN CNEKTpanbHOM NIIOTHOCTU Harpy3kM OKasblBalOTCA NPUMEPHO B NATb U Gonee pa3 MeHblue 4acToT
nepsori OpMbl COBCTBEHHbLIX KonmebaHWi paccmaTpuBaemMoro anemeHta. PyHKUMM  ChneKkTpanbHon
NAOTHOCTW NYMbCaLMOHHOW COCTaBNSLEN Harpy3kun Heobxogumo onpeaensitb, NpUMeHss OYHKUMM aBTO-
1 B3aVIMHOWN CNeKTparnbHOW NNOTHOCTA Nyrnbcaunn AaBneHus Ha paccMaTprBaeMor NOBEPXHOCTU.

4.12 3HaveHue aMmnnnTyabl I'IyJ'IbCElU,I/IOHHOIZ Harpy3km Ha MNOBEpPXHOCTb 3JIEMEHTOB COOPYXEeHUA
OonyckaeTca I'IpI/I6J'II/I)KeHHO NPpUHNMaTb l'lpOFIOpLI,I/IOH&J'IbHOVI ee cpegHekBagpaTtn4eCKoMy OTKITOHEHUHO,
ncxogda n3 HopmMalibHOro 3akoHa pacnpeaeneHna 3aTnux nynbcau,mﬁ npn MarnbixX obecneyeHHOCTsIX. 3HayYeHust

nepexogHbixX KOSCbC*)VILI,VIeHTOB NynbCalMOHHbIX Harpys3ok "ilcp ansa yCJ'IOBMVI nponyckKka pac4eTHbIX pacxoaoB
OCHOBHOIO 1 NOBEPOYHOIo crtiy4aeB MOXKHO NMPpUHMMaTb PaBHbIMU!

4,0 n 4,5 - ana coopyxeHun | n Il knaccoB OTBETCTBEHHOCTY;
3,51 4,0 - ana coopyxeHun Il n IV knaccoB OTBETCTBEHHOCTH.

OKCcTpemMarnbHOe pacyeTHoe 3HayeHWe aMnnuTyAbl, Kak peakuin BbIOPOC MynbCaLMOHHOW Harpysku,
criegyeT onpeaensaTb No opmyrne

0,5

>

Foe
A=c 2| ——
r EInFD_l , (1)

roe Gp - CpegHekBagpaTtu4eCKoe OTKIMOHEeHune I'IyJ'IbcaLI,I/IOHHOVI COoCTaBnsawoLwemn FMD,pOD,I/IHaMW-IeCKOVI
Harpy3Kku;
F|:| - BEPOATHOCTb 3KCTpEMaAribHOIro 3Ha4eHunA A,
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t+ =TTy ; T - npooonkuTenbHOCTL paboThl BOAOCGpOCA NPpU PacCMaTPMBAEMOM PEXUME TEYEHMS
3a MEXPEMOHTHbIV Nepunos;

TD - CcpeaHee 3Ha4YeHue uHTepBana mMexay HyndaMum nynbCauMOHHOro npouecca, KOTopblie MOXHO
nony4ynTb HenocpeacTtBeHHO Ha OCHOBaHUK peanun3aunm npouecca nin prHKLI,VIVI CﬂeKTpaﬂbHOVI NJIOTHOCTW.

B pacyeTax 3Ha4YeHue Fﬂ OOJMDKHO ObITb 3agaHo, umes B BMAay Ha3Ha4deHune COOpYyXeHud, ero Knacc
OTBETCTBEHHOCTU U BpeEMA paGOTbI B paC4E€THOM pexunme.

Mpy M3BECTHOM aMMnUTYAE MyNbCaUMOHHOW Harpy3kn U ee (DyHKUMM CreKTpanbHOM MNIOTHOCTM
AVHaMUYecKne HanpsKeHust W/Mnu yCrioBUst YCTOWYMBOCTM paccMaTprMBaeMOro 3fiEMEHTa COOpPYXKeHWs
[AOIKHbI ONPeaenATbCA Ha OCHOBaHWUMN YpaBHEHUIN AMHAMUYECKMX YCIOBUIM ero paboThi.

(M3meHeHHas pegakuus, M3m. N 1).

4.13 Tpn nNpoekTMpoBaHUN BOAOCOPOCHLIX COOPY>XEHUA HeoBXxoAMMO MpegycMaTtpuBaTb 3awmTy KX
obTekaembIXx MOBEPXHOCTENW OT KaBUTAUMOHHBLIX MoOBpexaeHun. [lpyn Hanmuum HagexHbIX OaHHbIX
rMOponornyeckux HabnaeHMn W Manon npodoIPKUMTENbHOCTM cbpoca aKCTpemaribHbIX MaBOAKOBbIX
pacxofoB AOMNYCTUM OrpaHMYEHHbIN 0O0bEM KaBUTALMOHHBLIX MOBPEXOEHWUA, HE NPeaCcTaBMNSAIOLLMA ONacHOCTH
ONs NPOYHOCTU M YCTOMYMBOCTU COOPYXKeHUI ruapoysna. Obbem NoBpexaeHuin A0MKEH ObiTb TaknM, YTOObI
PEMOHT MOr 6bITb NPOM3BEAEH 33 OAMH MEXMNABOAKOBbLIN NEpPUOA.

4.14 Hanbonee adeKTMBHbLIN CMOCO6 NpPOrHo3a KaBMTaLMW OCHOBLIBAETCA Ha MPUMEHEHUN
napameTpa KaButTaumm

g Pmp” Prp Hap ~ Hip
- T Z
ol Vap.
2 2g

roe Pmp = TH:{&FI - XapakTepHoe abconoTHoe AaBrneHue BONKU3n paccmaTtpunBaemMoro 3JrieMeHTa
COOpPYXeHus; pr = THKP' KpUTn4eCckoe nOaBrieHne, paBHOE ﬂpVI6J'IVI)KeHHO AaBJlieHNI0 NapoB XWOKOCTH,

KOTOpOE 3aBWUCUT OT TemmnepaTypbl, Vmp - XapakTepHaa ocpedHeHHasi CKOpPOCTb MOTOKa Ha nogxode K
3MNEMEHTY COOpPYXXEHWsl, Mory4YeHHas Ha OCHOBE pearibHOWN 3Mopbl CKOPOCTEN; K- MMOTHOCTb BoAbl; Z -
yckopeHue cBob6oaHOro nageHust; ¥ - yaenbHbI BEC BOAbI.

3Ha4eHne napameTtpa KaButauun f cnegyeTt cpaBHMBATb C KPUTUYECKUM 3HaYEeHUEM K , KOTOpOoe
COOTBETCTBYET YCNoBMAM BO3HUKHOBEHUA KaBUTaUUun [1] I'IpM 3TOM Heobxoaumo Y4UTbIBaTb, Kakue
3Ha4YeHnA Pmp n }r}:&p M ONA KakMX CeYeHun BBOAMMUCH npn onpegeneHnmn KKF' Ha OCHOBe

rmapaBriM4ecKkmnx uccnegosaHun.  Ycnosue OTCYyTCTBMA KaBuUTauun - HepaBEeHCTBO K> KKF' ;
KaBUTALUMOHHbIE ABJITEHNA OOJTKXHblI BO3HUKATb Mpn K= KKP .

MpumeyaHne - [pyrol KpUTepuid BO3HMKHOBEHWSA KaBUTaLMWM MOXHO CBA3blBATb CO CPaBHEHWEM
NOHMXKXEHNA MIHOBEHHOIo abCoMTHOIO AABMNEHNSA B MOTOKe ' C AaBfieHreM napoobpas3oBaHust

p:pa_ﬁnax_kpgp prp, (3)

roe P, - aTMocepHoe AaBrieHue, KOTOpoe 3aBUCUT OT OTMETKU COOPYXXEHUS! Haf YPOBHEM MOPS; Pras -

OCPEAHEHHbIN  BakyyM; Tp - CpefHEeKBafpaTW4ecKoe OTKIIOHEHWe MynbCauuv  AaBneHus; J'cp -

ko3 MLUMEHT nepexoda OT CpedHeKBagpaTMHeCcKoro OTKIOHEHWS K ero aMmnnuTyae, KOTOPbIN MOXET ObiTb
onpegernieH no gaHHbiM 4.12.
4.15 lpn npoekTupoBaHMM BOAOCOPOCHBIX COOPYXEHWA HeobXOAMMO Y4uTbiBaTb, YTO Hambonee
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yA3BUMbIMU NPU  KaBUTALUOHHbIX BO3OENCTBUAX SABNSAIOTCA UX KOHCTPYKTUBHbIE 3NEeMEeHTbl, a TakKXe
TEXHOIorn4yeckme ﬂ,e(beKTbl obTekaemblix I'IOBerHOCTeIZZ

3aTBOPHbIE KaMepbl (I'Ia3b| N npoembl 3aTBOPOB, Y4YaCTKu cnaboro Pa3BUTUA NOrpaHN4YHOro CJo4,
nepesfioMmbl TpakTta B nnaHe) N HenocpeacTBeHHO 3aTBOpblI, OCOOEHHO 30HbI yI'IJ'IOTHeHVI17I npun Hann4nm
NnpoTeYeEK;

racuTenu n3bbITOYHOM KNHETUYECKON QHEPImnnM NOTOKa U ero pacwennTenu,

BXOAHblE€ OroJioBKH, pa60Tarou.w|e B YyCNnoBuAxXx Bakyyma 0Cob6eHHO npn 4YacTUYHbIX OTKPbITUAX
3aTBOPOB Ha rpe6He BOOOCIMBOB U NpPU NOJTHbIX OTKPbITUAX 3aTBOPOB FJ'Iy6I/IHHbIX BO,EI,OC6pOCOB;

BbINYKIibl€ Y4aCTKM NOBOPOTOB TPaAKTa;

AedekTbl 00TekaeMon MOBEPXHOCTM, BO3HMKAKOLLME MPU BbINOMHEHUN CTPOUTENbHBIX paboT u B
npouecce aKCnyaTauum coopyXeHust (BbICTYMbl U YCTYMbl, @ Takke MeperioMbl B MeCTax CTbIKOB LUMTOB
onanybku, BONMHUCTOCTb MOBEPXHOCTU MpW BbiNope onanybku, HecpesaHHas apMaTypa, pakoBUHbI, KAMHU 1
T.n.)

4.16 YcTpaHeHue Wunu CHWXEHWe BO3AENCTBUS KaBUTaUMU M KaBUTALMOMHOM 3PO3UN COOPYKEHUN
BO3MOXXHO Mpu NPOBEAEHNMN CNEeAYIOWNX MEPONPUSTUIA:

3ajaHune Takmx oopM M pPa3mMepoB ArIEMEHTaM KOHCTPYKLMM, @ Takke rmapaBliMyeckmx pexnmMoB, npu
KOTOPbIX UCKIMOYaEeTCst BO3HUKHOBEHME KaBUTaLUW;

npuaaHue sneMeHTam KOHCTPYKLUMKU Takor hopMbl, YTOBObl KaBUTALMOHHLIM haken 3amMblkancs He Ha
ee NoBEepPXHOCTK, a B TOSLLEe NOTOoKa (CynepkaBMTUpyoLLas chopma KOHCTPYKLUN);

obecneyeHne Tpebyemoro kayectBa 0GTeKaeMoi MOBEPXHOCTU MpU GETOHMPOBAHUM COOPYXEHUS U
MOHTaXe MeTannmnyecknx obnmuoBoK. [py BO3HWMKHOBEHUM HEOOMYCTUMbIX HEPOBHOCTEN AOJIKHbI ObITb
npoBeaeHbl paboTbl MO YCTpaHEHUIO OEdEKTOB: CriaXuBaHWe BLICTYNOB C AOBedeHVMEM KX (hOopMbl U
pa3MepoB [0 TakuX, MNpU KOTOPbIX KaBuTauus OyaoeT oOTcyTcTBOBaTb, 3adefika pPakoBUH, PEMOHT
NOBPEXOEHHOro NOBEPXHOCTHOrO Crosa U T.M.;

noaBoa Bo3ayxa k 06TekaeMbIM MNOBEPXHOCTSIM COOPYXXEHMWS U B 30HY HELOMYCTUMbIX BaKyyMOB;

OTPbIB MOTOKA OT TBEPABIX MPaHUL, NMOTOKA C MOMOLLbIO YCTYMOB U AedNeKTOpOoB C NOABOAOM BO3dyXa
B 30HY OTpPbLIBA;

npuMeHeHune OEeTOHOB C  MOBbILIEHHON KaBUTALUMOWHOM  CTOMKOCTbIO  WMNKU  crneuunarnbHbIX
KaBUTaLMOHHO-CTONKNX HOKprTMVI-O6J‘IMLI,OBOK (CTaJ'IbeIX, NONMMMEPHbIX, NAaTEeKCHbIX N I'Ip.);

(M3meHeHHas pegakums, M3m. N 1).

4.17 Onsa anemMeHTOB COOPYXEHWUW, Ha KOTOPbIX AOMYCKAaeTCA OrpaHnYeHHbI 06beM KaBUTaLMOHHbIX
NOBPEXAEHUN, AOMKHbI OblTb BbLIMOMHEHbI pacyeTbl HAapabOTKM KaBUTaALMOHHOIO pecypca Ha 3agaHHbIn
00beM KaBMTaALMOWMHOW 3p0o3nM (CyMMa OTHOLLEHMI BpemeHu paboTbl BOAOCOpOCca Mpu KaXaoM pexume
paboTbl Bogocbpoca, xapakTepmsyowemcs ypoBHAMM BoAbl B Gbedax 1 3Ha4YeHNsIMM OTKPbITMI 3aTBOPOB, K
KaBUTaLUOHHOMY pecypcy B (PUKCMPOBAHHOW To4ke OOTEeKaeMOW MOBEPXHOCTU 3a HEepPOBHOCTAMMU
onpeeneHHbIX pasMepoB MpW TeEX Xe pexumax nponycka pacxogoB). B atmx pacyeTtax Heobxoaummo
yuuTbIBaTh:

BpeMs paboTbl Bogocbpoca Npu KaxgoM pexkMme Mporycka pacXo[oB Ha OCHOBE MPOrHO3MpyeMblX
rMaporpadoB 1 NPUHATON CXeMbl MaHEBPUPOBAHNSA 3aTBOPaMU;

WHTEHCUBHOCTb KaBWUTALMOMHOW 3pO3MKu, KOTOpasi 3aBMCUT OT CBOWCTB MaTepuana obtekaemon
NMOBEPXHOCTW; Ansi 6ETOHHON MOBEPXHOCTU OHAa 3aBMCUT OT kracca O6eToHa W ero xapakTepucTuK: OCagku
ctangapTHoro koHyca (OK), BogouemeHTHOro otHoweHus (B/Ll), Buaa KpynHOro 3anonHuTens u 1.4.;

pasmMepbl 1 (POpMbI HEPOBHOCTEN Ha MOBEPXHOCTU COOPYXKEHUS;

cTaann KaButauuu;



XapakTepHble CKOPOCTM 06TekaHMs HEPOBHOCTU C y4eTOM pa3BUTNA NOrpaHNYHOrO Cnod;
cogepxxaHne B NpUCTeHHOM CIioe NOoTOoKa BO3ayXa (aapau,vm 3TOro CJ'IOH).

B cnyyae HapaboTku, cocTaBnsoLeid MeHbLUe 1, KaBUTAUMOHHbLIA pPecypc NOBEPXHOCTU 06TekaeMon
MOTOKOM MOSTHOCTLI0 He yTpayeH. Mpu 3HavyeHun HapaboTku Gonblie 1, KABUTAUMOHHBIA pecypc yTpayeH u
JOIMKHbI OblTb paspaboTaHbl MeponpuATMS MO YMEHbLLUEHWIO MPOrHO3HOM HapaboTkM KaBUTALMOHHOMO
pecypca.

OueHKN KaBUTaLMOHHOIO pecypca HeoGXoAMMbl AN OnpedeneHuss MeXPEeMOHTHOro nepuoaa
3KCMNyaTaummn CoOOPY>KEHNUS.

(M3meHeHHas pegakuus, M3m. N 1).

4.18 MNpun paccMOTpeEHUN TMAPaBAMYECKNX YCIOBUA paboTbl BOOOCOPOCHBIX COOPYXEHUN HeobXxoaMMO
yuuTbIBaTh, YTO adpauusi NoToka (3axBaT BO34yxa B MOTOK) MOXET MPOUCXOOUTL:

CaMOnpon3BOJIbHO 4Yepea CBO6OD,Hle NOBEPXHOCTb (camoaspaum);

Ha y4yacTKax JIoKanbHOro 3alemrieHus Bo3gyxa noTokoM BoApbl (BanbLOM rmapaBriM4eckoro npbbkka,
npy 3acacbiBaHUM BOPOHKAMW, MPU KOHTAKTE PaCLUMPAIOLLMXCA CTPyW C TBEpAbIMU  FPaHUYHbIMU
NOBEPXHOCTAMM);

npu pacnage CTpymn BoAbl, oTbpacbiBaeMbIX HOCKaMU-TpaMnanHaMu, Unu npy nepenvee n cBobogHoOM
nageHnn B HMXHUIN Bbed ¢ BOOOCNMBHbBIX OrofiIoBKOB Ha rpebHe NnoTuH;

npu pasbpbi3rMBaHUM MOTOKA B Cryvyae WCTEYEHUS W3-MOL 3aTBOPOB, €CNMU MX OTHOCUTESbHbIE
oTKpbITMSA He Bonee 0,1-0,15, a ckopocTn TedeHus Gonblue 20-25 m/c.

Ha tpakte 6e3HanopHbix BogocbpocoB, NponycKaloWwmUx pacxofbl NPy BbICOKUX CKOPOCTSX TEYEHUS,
HeobxoaMMO MnpegycMaTpuBaTb NOABOA BO3Jyxa B MPUCTEHHbIE CMOW MOTOKAa ANs NpeaoTBpalleHns unu
CHWXEHUS1 BO3OEWCTBUA KaBWUTALMOHHOW 3po3un. [ogava BO3dyxa B 30HbI BaKyyMOB CMoco6CcTByeT
YCTOMYMBOCTM PEXMMOB TeyeHusi. [ogBoa Bo3gyxa Ha TpakTbl Ge3HanopHbIX 3akpbiThiX BOAOCOPOCOB
crnegyeT obecneumBaTb ANS TOro, 4YTobbl KOMMNEHCMPOBATb pacxon BO34yxa, KOTOpbIA nepemellaeTcs B
HWKHWI Bbed 3a CUYET TPEHWUSI HA MOBEPXHOCTU BOAHOIO MOTOKA W NPY BOBMEYEHUU €ro B TONLLY BoAbl. Tem
cambIM NpefoTBpaLLaeTCsi BO3MOXHAsi CMEHA PEXUMOB TEYEHUSI.

4.19 CnegyeT yuniTbiBaTb yBenu4ueHue rnybuHbl MOTOKa, Bbi3BaHHOE ero camoaspauven. MoxHo
NpuONMKEHHO cuuTaTb, YTO BOBIlEYEHME BO3[dyXa HauMHaeTcsa No AnuHe BoAocbpoca B ceuveHwuu, rae

3HayeHue komnnekca Frp = 72 f gl = (40+45). B 3TOM COOTHOWEHWN [" U J§ - CpeaHsisi CKOpOCTb U

rmgpaBnuyeckuin  paguyc BOAHOro notoka. [lpy  CylwecTBEHHOW CTENeHM HacbIWeHUs BO34YXOM
BbICOKOCKOPOCTHOW MOTOK YCMOBHO pa3gensoT Ha [ABa Crnos: BOAOBO3AYLUHbLINA (CMOW BOAbI C My3blpbKamu
BO34yxa) U Ha HUM BO3AyLUHO-KanemnbHbIA (CNON BOo3ayxa C Kannsamu BoApl) - C rpaHuLen Mexay HUMmn npum
BO3gyxocogepaHum okorno 0,6 (oTHowweHre obbema Bo3gyxa kK 00 bemy cMecu BoAa-BO34yX).

(M3meHeHHaa pepakums, M3m. N 1).

4.20 Obpa3soBaHue BO3OYLUHO-KAMNENbHOro Cosi aspuMpoBaHHOIO NOTOKa HEOBXOOUMO YYUTbIBATb, TaK
Kak mnosiBNeHue Kanenb BOAbl Ha 3HAYWTENbHOW BbICOTE Hag AHOM Ge3HanopHoro Bogocbpoca MoXeT
NpMBECTN K 3aTpyaAHEeHUAM ero skcniyatauun n akcnnyataunn npunerarowmx K Hemy coopy>KeH|/||7|. Bo,qa,
cofepXawascs B 3TOM crnoe cHpoCHOro MoToka, MOXET nonacTb 3a npefernbl 6OPTOB COOPYXEHWS noja
BO3,IJ.eI7ICTBI/IeM 6okoBoro BeTpa M Ha NNaHOBbIX MOBOPOTAX TpakTa. Kannn BOAbl MOryT noaHMmMmaTbCA Ha
3Ha4YUTesIbHYO BbICOTY 3a NOBOpPOTamMu B BepTI/IKaJ'IbHOVI NJIOCKOCTU, NPU COMpPAXXeHUNU ad3pUnpoBaHHbLIX
MOTOKOB C HWKHUM Obecom. Ecnn cOHpoc pacxonoB Mpou3BOAUTCS MpU OTpuUATENbHbIX TeMnepaTypax,
obpa3zoBaHue Takux Kanenb MOXeT NPUBECTU K 06NeJEHEHUIO 3NIEMEHTOB COOPYXKEHNS.

B pane cny4yaes Heobxoamnmo npegycMatpuBatb crneunanbHble MeponpuatTna anda oTesoda BOAbI,
OKasaBLUencs 3a npegenamm Tpakta BO,EI,OC6DOCG.

4.21 lMpepoTBpalleHne KaBUTaLMOHHOM 3p03un Ha 6e3HanopHbIX y4acTkax BOAOCOPOCOB C MOMOLLbIO
aspauun obTekaemblX NOTOKOM TBEPAbIX FPaHMYHbLIX NMOBEPXHOCTEN HeobXxoAMMOo npegycmaTpvBaTh Mpu
ckopocTsx TeveHus 6onee 25+ 30 m/c.



[nsa atoro cnenyet NpUMEHATb adpaTopbl Ha obtekaemon rpaHumue NnoToka B BMUAe na3oB, BbICTYNOB,
YCTYynoB U TpaMnJIMHOB, KOTOPbI€ CO3aal0T NMOKalibHbl€ 30Hbl BaKyyMOB. B 3T\ 30HbI BOOHOIO NOTOKA BO34yX
AOJKeH noaBoauTbCA NOo cneunarnbHbIM pr60nposop,aM, a B page cny4daeB - NpoOCTO MO 3a30paM Mexay
obTekaemonm NOBEPXHOCTbKO N NOTOKOM BOAbl N3 aTMOC(bepbl nnn n3 nNnpocTpaHcTBa Haa NOTOKOM.

4.22 CrniegyeT yuuTbiBaTb, YTO NMPU YMEPEHHbIX yAeNbHbIX pacxodax B OCHOBHOM pac4eTHOM cry4ae
(opvieHTUpOoBOYHO He Gonee 20+ 30 M 2/c) HeOBXOAMMOCTb B YCTPOWCTBE a3paTOpPOB Ha CRMBHOI rpaHm

Ge3HanopHbIX BOAOCGPOCOB OTCYTCTBYET. B Takmx yCroBuMsix, Ha OCHOBE MMapaBMYEeCKMX pacyeToB, AOMMKHO
OblTb YCTAHOBIIEHO HanvuMe BO3dyxXa 3a CYeT camoadpauuu MoToka BoAbl BOMM3M oBGTekaembix
NoBepPXHOCTEN BNMOTb A0 AHA BogocGpoca.

4.23 HeobxogMmo npuHMMaTb BO BHMMaHWe, 4YTO BO34yX, 3axBaTblBaeMbli TMApPaBAUNYECKUM
NPbDKKOM, MPU KOHTaKTE CTPYW C TBepAbIMWU rpaHuuamu n pasbpbi3aruBaHMM BOAbI, BbITEKAKOLEN M3-nog
3aTBOpa, BO MHOIMMX Cry4yasixX CyLLeCTBEHHO yBenuumBaeT rnybuHy noToka M Bbl3blBaeT HEOBXOAUMOCTb
MoBbILLIEHNS BbICOTbI O0pTOB BOAOCOpocOB. B 3akpbiTbix Bogocbpocax 3axeaT Bo3gyxa 0Oe3HanopHbIM
MOTOKOM MpPU KOHTaKTE paclIMPSAIOLNXCS CTPyWM C TBEpAbIMW rpaHuuamMn B cnydae pasbpbi3rmBaHus
NPMBOAMT K OMNACHOCTU TOro, YTo OydeT NMepekpbITO BCe MOMepeyvyHoe CevyeHne Hapg NMoTOKOM BoAabl. Takoe
sIBNEeHne MOXeT ObiTb NPUYMHON HEYCTONYMBOWM CMEHbLI PEXNMOB TEYEHUS M BO3HUKHOBEHUS CYLLLECTBEHHOM
nynbcauun gaenenus. NogobHoro poga pexvMmbl B 3aKpbITbiX BogocOpocax criegyeT YCTpaHsaTb C MOMOLLbIO
PEXUMHbBIX U KOHCTPYKTUBHbBIX MEPOMPUSTUN.

4.24 AbpasnBHOe BO3OeNCTBUE HA OBTeKkaeMble NOBEPXHOCTN BOOOMPOMYCKHbLIX COOPYXEHWI OOIPKHO
YUMTBIBATLCA NPU NPOEKTUPOBAHWMM TUOPOY3NOB Ha pekax C OOMMbHbIM CTOKOM BMEKOMbIX (AOHHbIX)
HaHocoB. Ha ocHoBaHWMM aHanusa 3agepXkKn U 0CaXaeHUs HAHOCOB B BOOOXPaHUNULLE crnedyeT OLeHMBaTh
BO3MOXHOCTb NPOMyCka HAaHOCOB Yepe3 coopyxeHus. Kak npaBuno, Nponyck HaHOCOB Yepe3 COOpYXeHUs
npovM3BOaUTCA NpU ManbiXx OObemax BOAOXPAHWMULL, HWU3KO- W CpedHeHanopHbIX rmapoysnos. Ha
BbICOKOHAMOPHbIX ’Mapoy3nax ¢ Bo4OXpaHMIMLLaMmM 6onbLIOM eMKOCTU NPOMYCK BIEKOMbIX HAHOCOB Yepes3
BOLOCOPOCHBIE COOPYXEHUSI B Mepuog 3KCchnnyaTauum MaroBEpPOSATEH, HO [OOSHKEH Yy4MTbIBaTbCA NpwU
NPOEKTMPOBaHNM MyOMHHBIX BOOOCMYCKOB W BOAOBBIMYCKOB, a Takke npu paboTe CTpOMTENbHbIX
BOZOMNPOMNYCKHbIX COOPY>KEHWA.

Nctupaemoctb NOBEPXHOCTU BOAOMPOMYCKHbIX ~ COOPYXEHUMN BNEKOMbIMU HaHocamu,
TpaHCNopTUpPyeMbIMU MOTOKOM, 3aBUCUT OT:

CKOPOCTM MOTOKa;

BPEMEHW Mporycka NoToka C HaHOCaMU Yepes3 COOPYXKEHNE;

MMOTHOCTM M NPOYHOCTU MaTepuana o64enok 1 o6nMLOBKX BOLOMNPOMNYCKHOrO TPaKTa;
LLIEPOXOBATOCTU UCTUPAEMON MOBEPXHOCTU COOPYXEHNS;

KPYMHOCTM 1 TBEPAOCTY MaTepuana HaHOCOB.

TpeboBaHUA K NPOEKTUPOBAHMIO COCTABOB M3HOCOCTOMKUX BETOHOB U NPON3BOACTBY GETOHHbLIX paboT
npvBedeHbl B [2]. XapakTepuCTUKM U COCTaB WM3HOCOCTOWKUX BETOHOB peKoMeHAyeTCs KOHTPONMpoBaTb
3KCMepUMEHTarnbHO, NyTeM UcnbiTaHus Ha nctnpadme no FOCT 13087.

lMpu ckopocTsax NoToka, Hecywero HaHocbl, 6onee 15 M/c wwnu npu yaenbHOM CpeaHEerogoBOM
obbeme TBepOoOro croka 4yepes coopyxeHue 6onee 20000 m 2 fropn DOMXKHBbI NPUMEHSATLCA 0ONMLOBKM 13

mMeTanna munn rpaHUTHbIX NInT (GJ'IOKOB). B oTaenbHbIX cny4vaax npu HebonbLIMX 06bemMax U Hagnexallem
TEXHUKO-3KOHOMMYECKOM 0OOCHOBaHUM  OBNULIOBKU MOryT BbIMOJIHATBCA U3 (*)I/I6p06eTOHOB nnn
I'IOJ'II/IMep6€TOHOB.

Yknagka M3HOCOCTOMKUX GETOHOB B OGMLIOBKY BOAOMPOMNYCKHBIX COOPYXKEHWI AOMMKHA BECTUCh, Kak
npaBuIo, OAHOBPEMEHHO C YKMaAKoN OCHOBHOMO 6eToHa, Npu 3TOM AOCTUraeTCsl UX HafexHas cBA3b ApYr C
Apyrom.

4.25 [Ins npegoTBpalleHns abpasvBHOrO paspyLLeHNsa NOBEPXHOCTU KPEMMEHUS U racuTenen sHeprm
B HWKHEM Obede HeobXOoAUMO YyCTpaHWUTb BO3MOXHOCTb MOCTYMIEHUS Ha KpenneHue kamHen, 0b6roMKoB
beToHa, meTannonoma u T.n. B nepuop ctpouTenbcTBa AOMKHbI ObiTb NPEeAyCMOTPEHbl MeponpuaTUS,
KOTOpbIE UCKMIOYAIOT NaieHne Ha NMAuTbI KPEenmneHuUs CTPOUTENbHOrO Mycopa C NIOTUHbLI Y KAMEHHbIX rMbib ¢
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6eper03blx CKrnoHoB. B kauecTBe Sd)d)eKTMBHOIZ Mepbl 3alnTbl CneayeT ncnonb3oBaTtb NpegoxXpaHUTENbHbIE
CEeTKW.

Mpu akcnnyaTauMm BogoOMpPOMNYyCKHbIX COOPYXXEHWUI rMapoy3na criegyeT NnpefoTBpallaTbe BO3MOXHOCTb
MOCTYNMEHNst Ha NMANTbI KPpenmeHus ckarnbHbIX OTAENbHOCTEN, a TakKe 3NIEMEHTOB KaMEHHOW Unn 6eTOHHOW
OTCbIMKN MEepPexofHOro KpenreHus, HeCOMblX OOpaTHbIMW TOKaMW BOOOBOPOTHbLIX 30H, BO3HMKAWOLWMX B
HWXHeM Obede NpyM HepaBHOMEPHOM pacnpefeneHMn CcOpPOCHBIX pacxodoB MO LWupuHe pycna. Ong
ocnabnennst Te4eHns1 B BOOOBOPOTHLIX 30HaX criefyeT yCTaHaBnMBaTh pasferbHble CTeHbl, ocrnabnstowme
BMMSIHME MOTOKa, MOCTynawLLero Yepes paboTaroLme nNponeTbl COOPYXKEHUS, HA BOOHYIO MAcCy B HUXKHEM
Obedbe HepaboTatollero BOAOMPOMYCKHOrO  COOPYXeHusi. Takume pasgenbHble  CTeHbl  JOJPKHbI
yCTaHaBNMBaTbCH MeXAy MNpuMblkalowWmMn apyr K apyry 3gaHvem 'OC n BogocbpocHoW nnoTuHOW wu/vnm
MexXay CekuMsamMu BogocOpocHon nnoTuHbl. Meponpuatue, ocnabnsiowee nnm NofHOCTLIO UCKMYaloLlee
BOJOBOPOTHbIE 30HblI 3@ BOAOMPOMNYCKHbIMU COOPYXEHUsMU, - CTporoe cobniogeHne pernameHTta
MaHeBpMpPOBaHWs 3aTBOPaMu Npu Nponycke NaBogKoB.

B kayectBe 3h(HEKTMBHOIO KOHCTPYKTMBHOIO peLLeHUs], NpedoxpaHstowero Boao6oiiHbli konoael, ot
MOCTYNSIEHNST B HEro CKaslbHbIX OTAENbHOCTEN UM ApPYrMxX abpasuBHbIX MaTepuanoB CO CTOPOHbI HWKHEro
Gbedpa, crieayeT UCNOMb30BaTh YCTAHOBKY B KOHLE KonoALua BoA0GOMHON CTeHKNU. NS KOHTPOMS COCTOSIHMS
korogua u B criydyae HeoGXoAMMOCTU MpPOBedeHUs! ero peMoHTa OTMeTKa rpebHs BoOoGOWMHON CTeHKU
[0JKHA HasHavyaTbCs Bbllle YPOBHS BOAbl B HUXKHEM Obedie B MeXeHHbI nepuog.

4.26 KoHCTpyKuMM BOAOCOPOCHbBIX COOPYXKEHUN N UX COMNPSDKEHUA C BEPXHUM U HWXHUM Bbedamu,
NPUHATBIE ANs NPOoNycka MakcMMaribHbIX Pacxo40B OCHOBHOIO pacveTHOro criyyasi, moanexaT NpoBepKe:

Ha NOBEPOYHbIV Cryyaw;

Ha cnyqaﬁ NOJTHOINO OTKPbITUA OAHOro nporeta Bop,oc6poca, BOOOCNYCKa, BOAOBbIMNYyCKa (eCJ'II/I He
npegycMoTpeHa nx pa60Ta npn 4YaCTU4YHbIX OTKprTI/IFIX) Npu 3aKpbITbIX OCTallbHbIX.

Mpuy 3TOM pacyeTHbI YpOBEHb BOAbI B HXKHEM Obede criegyeT NpuUHUMaTh:

npu Hannumm NOC B cocTaBe rMapoysna - COOTBETCTBYOWMM ee paboTe ¢ Harpyakoun, paBHon 80%
YCTaHOBMEHHOW MOLLHOCTU;

npu otcytcTBUM FAC - MUHUManNbHO JOMYCTUMBIM MO CAHUTAPHBIM U TEXHUYECKUM TPeBGOBaHMAM.

YuntbiBas KpaTKOBPEMEHHOCTb NMPOXOXAEeHUA NKa NaBodKa, Nnpu nponycke MakCcnumMmarbHOrNo pacxoga
nosepo4Horo cnyyas cornacHo CIT 58.13330.2019 (8.29) ponyckalTca MNOBPEXAEHUS 3SreMeHTOB
KOHCTPYKUMI BOOOCOPOCHBLIX COOPYKEHWUN U HUXHUX BbedoB, KOTOPbIE HE CHMKAKT HAOEXHOCTU OCHOBHbIX
COOPYXXEHWI N MOTYT BbITb YCTPaHEHBI B MEXNABOAKOBLINA NEPUOA.

(M3meHeHHas pegakuus, M3m. N 1).

4.27 Tlpyn nNpoeKkTMpoBaHUM BOAOCOPOCHLIX COOPYXEHU AOIMKHbI paspabaTbiBaTbCs Takue npasuna
MaHeBPUPOBaHUSA 3aTBOpaMu, MPU KOTOPbIX CBOAUTCH K MUHUMYMY HEOOXOAMMOCTb OCYLLUEeCTBMNEHMS B
HVXHEeM Gbed)e JOMOMHUTENbHbBIX MEPONPUATUA NO 3alnTe COOPYXEHUA U MpUNeralwmx K HAM y4acTKOB
pycna oT pa3mblBa Mo CPaBHEHUIO C PpaCYETHBLIMU CriyYasmu.

4.28 OcHOBHblE BOAOMPOMYCKHble coopyxeHus |-l knaccoB OTBETCTBEHHOCTU [AOIMKHbI ObITb
06opynoBaHbl KOHTPONbHO-U3MepuTenesHow annapatypon (KNWA) ons HabnogeHus 3a paboTon CoopyKeHUs
Ha NPOTSKEHUN BCErO BPEMEHU ero CyLeCcTBOBaHUS, OLEHKM ero HaaeXXHOCTU, CBOEBPEMEHHOIO BbISIBNIEHNS
OedekToB, Ha3Ha4YeHUs1 PEMOHTHBIX MEpPONPUATUA, YNydLIEeHNs YyCroBuIn akcnnyataumu. [Npu Hagnexaiiem
obocHoBaHuM fonyckaeTcsa yctaHoBka KA Ha BogocOpocHble coopyeHus |V knacca oTBETCTBEHHOCTH.

(N3meHeHHas pegakuus, M3m. N 1).

4.29 Tlpn nNpoOeKTUpoBaHUW, CTPOUTENBLCTBE W 3SKCMMyaTauum BOOOMPOMNYCKHBLIX COOPY>XEHWUN
Heobxooumo obecneuntb cobniogeHne TpeboBaHUIM MO OXpaHe OKpyXatolwienh cpedbl, B TOM 4ucre no
COXpaHeHUIo naHawadTa, YNCTOTE PeYHbIX BOA, aTMOocdepsb! 1 T.4.

(M3meHeHHas pegakuus, M3m. N 1),

4.30 B cnyyae copmmnpoBaHusa nHopmMaLMoHHON Moaenu obbekTa KanutanbHOro CTPOUTENbLCTBA B
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YacTy BOAOMPOMYCKHbIX COOPYXEHNA AOMMKHbI ObITb BKITHOYEHBI:

pesynbTaTbl MHXEHEPHbLIX W3bICKAHWW NPW ONpeferieHnM OCHOBHBIX pacyeTHbIX MAPONOrMYeckux
XapaKTepUCTuK;

pesynbTaTbl MHXEHEPHO-TeONONMYECKNX U3bICKaHWUI;

reomeTpuyecKkme XxapaKkTepuCTUKN BOAOMPOMYCKHbIX COOPYXEHWN, a Takke uanko-mexaHudeckne
XapakTepucTuKM Ux MaTepmarnos;

BENNYUHBI PACX0A0B OCHOBHOIO 1 NMOBEPOYHOrO pacHeTHbIX ClyYaes;

KpuBas CBA3N Mexay pacxoAoM M YPOBHEM BOAbI B HUXKHEM Bbede;

pacxoAHble XapakTepUCTUKN BOAOMNPOMNYCKHbIX COOPYKEHWN;

OTMETKW HOPMarnbHOro MOAMOPHOIO YPOBHA U (POPCUPOBAHHOIO MOAMOPHOIO YPOBHS, OTMETKU
MaKCMMarnbHOro 1 MMHUMAarbHOIO YPOBHEN HUXHero boeda;

Npyv HamuMuyMm MexaHM4eckoro obopyaoBaHMs [OIMKHbl ObiTb yKasaHbl €ro xapakTepucTuku |
XapaKTepUCTUKN TATOBbIX MEXaHU3MOB, a Takke rpadvk MaHEBPUPOBaHMS 3aTBOpPaMu;

AONYyCTUMbIE NOBPEXAEHUS (€CNY OHM BbINKN YyCTaHOBMNEHDI);

nacrnopT BOOOMPOMYCKHbIX COOPYXXEHUN.

(BBemeH gononHutensHo, Mam. N 1).

5 Knaccudpmkaumsa BogocOpoCHbIX COOPYKEHUIN U UX KOHCTPYKTUBHbIE 31IeMeHTbI*

* IameHeHHas pegakums, Mam. N 1.
5.1 B 3aBMCMMOCTM OT Ha3Ha4YeHUsi BOOONPOMNYCKHbIE COOPY>XEHUS MMOPOY3NOB NoApPa3aensioTcs Ha:
BOO0COpPOCHI, BOOOBbLINMYCKM U BOAOCMYCKN.

Bce aTh coopyXeHus MoryT NpUMMEHSATLCA ANs Nporycka pacXo4oB BOAbl B NEpUoA CTPOUTENbLCTBA
rmopoysna, Ans MPOMbIBKM BepxHero Gbedda OT HaHOCOB, Nporycka nbha, LWyrk, Mycopa W Apyrux
nraeawwWmx Ter, ecnu Takne TpeboBaHMS MPEeabABNSAOTCA MO YCMOBUAM 3KChyaTauuy ruapoysna.
BopgoBbinycku 1 BoOOCNYCKM MOTYT y4acTBOBaTb B MPOMyCcke NaBOAKOBLIX pacxodoB. Bogobinycku moryT
BbINOMHATEL (DYHKLMMN BOAOCMYCKOB U, HA060POT.

MmopaBnuyeckme ycroBus paboTbl BOAOCOGPOCOB, BOAOCMYCKOB W BOOOBBLIMYCKOB, @ Takke WX
KOHCTPYKUMU MAEeHTUYHbI. OHM OTNMYaTCSl OCHOBHBLIMW BbINOMHAEMbIMU (PYHKUMsIMU. B cocTtaBe rugpoysna
BOOOCMYCKM M BOAOBLIMYCKA MMEIOT MEHbLUME pa3Mepbl MOMEpeyHoro ceyYeHust U npegHasHavarTcs Ans
npomnycka MeHbLLNX PacxoaoB.

(N3meHeHHas pegakuus, Nam. N 1).

5.2 BOﬂ,OC6pOCbI B 3aBUCUMOCTU OT NOBTOPAEMOCTU NPOMNyCKkaeMblX NaBOAKOB NoApa3aenidnTCAa Ha:

OCHO8HbIE - BOﬂ,OC6pOCbI, npegHasHa4eHHble A4 nponycka OTHOCUTESIbHO 4acCcTO MOBTOPAHLWNXCA
CGpOCHbIX pacxoaoB BMIOTb A0 paCHeTHOro pacxoga noBepo4vyHOro crny4vasd;

pesepeHble (8criomoeamerbHble) - BOAOCOPOCHI, MpegycmatpuBaeMble OfiA y4acTus B NpOrycke
penko MOBTOPSHOLLMXCS COPOCHBIX pacxofoB. Ha TpakTe pesepBHbIX BOAOCOPOCOB AOMYCKaOTCH HeoMacHbIe
ONA OCHOBHbIX COOPYXEHU rMapoysna noBpexaeHns,

5.3 Tlo npuMmeHeHUIO B npouecce CTPOUTENLCTBA W 3JKCNyaTauuu ruapoysna pasnuyarTtca
BOAOCOpOCHI:

3KCrIyamayuoHHbIe (MOCMOSIHHbIE),

cmpoumelsibHble (epemeHHb/e), npuMmeHdaemMble TOJIbKO B Nepuoa CcTpouTenbCTtBa WM peMOHTa
NOCTOAHHbIX coopy>|<eHV||7| rmapoya3rnos;

cmpoumersibHO-3KCrisiyamayuoHHble, B KOTOPbIX COBMeLLarloTCA beHKLI.I/II/I BPpeMEHHbIX N MOCTOAHHbIX
BOJOCOpPOCOB.

5.4 Mo pacnonoXeHno OTHOCUTENBHO Pycria pek BOAOCOPOCHBIE COOPYXXEHWSI MOAPA3AENAoTCA Ha:
pycroseble, pasmellalomMecs B MNpedenax HanopHoro pPOoHTa ruMapoysna B PYCrioBOW  WUMn

NpUMbIKaOLWeENn K Hel MNOMMEHHOW 4YacTu peyHoOW [OONUHbl. JTU  COOPYXEHUs  pasmeLLarTcd
HenocpeaCTBEHHO B Tene NMOTWHbI, B €6 OCHOBaHUN NN B 34aHWUM TMAPO3NEKTPOCTAHUUN U BbINONHAOTCH B
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BMAE BOLOCNMBOB Unn Tpyo;

bepezosble, pa3MellalolMecs Ha KOpeHHbIX nopogax GeperoBbiX CKIMOHOB peku. 3T BOAOCOPOCHI
BbIMOJSIHAIOT OTKPLITEIMU B BUAE KaHANoB, ObICTPOTOKOB UMM NepenagoB M 3akpbiTbIMU (TYHHENbHBIMU U
TpybuaTbiMn).

5.5 BogocbpocHble COOpPYXeHWst B 3aBUCMMOCTM OT Hamopa (nepenaga YpoOBHeW BOAbl Mexay
obedamn) F criegyeT OTHOCUTD K:

HU3KOHaropHbIM ( F = 12 M);
cpedHeHarnopHbiM (12 M= 7 =60 m);
8bICOKOHArNOpPHbIM ( F = 60 m).

5.6 lNo cnocoby ynpaBneHns cbpacbiBaemMbiMK pacxogamm BOAOCOPOCHI BbIMOMHSOTCS:
peaynupyemMbiMu - C 3aTBOpaMU;

HepeaynupyembiMu - 6€3 3aTBOPOB, B 3TOM criydae ux rpedeHb (Mopor) ycTpavBaloT Yalle BCEero Ha
OTMEeTKe HOpMaribHOro NoAnopHoro ypoBHs (HITY).

5.7. Mo 3arnybneHnio BXOOHOrO CEYEHUs OTHOCUTENBHO YPOBHSI BepxHero Gbedha BOOOCGPOCHLIE
COOpYXXeHVs NoapasaensoTcs Ha:

108epxHocMHbIe 8000COPOCHI - C BOAOCNMBHBIM OrOfIOBKOM Ha BXOAHOM YYacCTKe;

2nybuHHble 8000C6POCHI - C NOMTHOCTBLIO 3aTOMNSIEHHBIM BXOAHLIM CEeYEeHUEM. YacTHbIM Criyqyaem 3TuX
COOPYXXEHUIN ABNATCSA OOHHbIE 8000COPOCHI, PAaCMNONOXEHHbIE Y AHA PEKN.

My6uHHble BOOOCOPOCHI MNPV COOTBETCTBYIOLLEM CHWKEHUM YPOBHSI BepxHero Gbeda MoryT
(pYHKLUMOHMPOBATL Kak MOBEPXHOCTHbIE BOAOCOPOCHI.

5.8 llo KOHCTPYKTUBHbIM ocobeHHocTaAM TpaH3VITHOIZ 4YacTtu BO,D,OC6pOCHbIe COOpYyXeHnda MOoryT
BbIMOJTHATbCA:

OMKpbIMbIMU C HE3aMKHYTbIMW MnonepeYvyHbiIMMn CeYeHUAMU, KOTOopble BO3BOOATCA B BuUae
BOOOCITUBHbIX MITOTUH, 6bICTpOTOKOB M CTyneH4YaTblX nepenanos;

3aKpbimbIMU C 3aMKHYTbIM nMonepeYvyHbiM CceYeHneM, KOTOopble noapas3fenarTcAa Mo KOHCTPYKUUU
BOAOCOPOCHOro TpakTa Ha:

myHHerbHbie ¢ 0baenkol nnu 6e3 obaenku Bo BMeLaoLLeM NopogHOM MaccuBe;

mpyﬁqamb/e, BbIMNOJIHEHHbIE B BUAE pr6 B Tene OETOHHbIX W XXene3o0eTOHHbIX MMOTUH U 30aHWUN
3C nnun B 0OCHOBaHUAX NAOTUH U3 FPYHTOBbIX MaTepunasnos;

KOM6UHUp066HHbIe, KOTOpble COCTOAT M3 pacnoJioXXeHHbIX nocrenoBaTtesyibHO WM B HECKOJ1bKO
APYCOB Yy4aCTKOB C OTKPbITbIMU U 3aKpbITbiIMU NonepeYHbIMA CE4YEHUAMMN.

5.9 o KOHCTPYKTUBHOMY OCPOPMIEHNIO BXOAHOIO y4YacTKa pasnmyatoTcs BOAOCOPOCHbIE COOPYXKEHUS:

C rpPsIMONUHEUHbIM 6X00HbIM [10PO20M, KOTOpble MNPUMEHSTCA nNpu pPoHTanbHOM (NTo6oBOM)
nogeofde BoAbl, C OOKOBLIM MOABOAOM (TPaHLIENHBIM), @ TaKKe C [10/IU20HaIbHbIM BXOOHBIM MOPOroMm,
obecneuunBatoLLMM kombuHaL Mo No6oBoro n 6OKOBOro NOABOAOB BOAbI;

C 1abupUHMHbLIM 8XO0HbIM 1OPO20M, COCTOSILLMM M3 psiia CEeKLMIA NOSIMroHaribHOro BXOAHOIO Nopora;

C KpUSOﬂUHelebIM 8 rriaHe (BeeprIM) BXOAHbIM NOPOIrom;

€ 8X00HOU 80POHKOU, KOTOpasi BbINOMHSAETCS C NOMHbIM W HEMOMHbIM KOJMbLEBLIM FpebHeM, a Takke C
pa3BuTbIM rpebHem B BuAe nenecTkoB (Tuna "mapraputka");
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€O cruparnbHoU KamepoU (3aKpyyYnBaroLLM YyCTPOUCTBOM);
C CUGbOHOM.

Bbl60p KOHCTPYKTUBHOIO OCbOpMJ'IEHVIﬂ BXOOHOIo y4yacTtka npuHMMaeTcaA B 3aBUCUMOCTU OT
MeCTONOJ1I0XKEHNA COOPYKEeHUA B COCTaBe rmapoysna un penbeq)a MEeCTHOCTMW.

3akpbiTble BOAOCOpPOCHI C BXOOHOW BOPOHKOW M C BepPTMKanbHOW UMM KPYTO HAKIMOHHOW LUAaxXTOW U
CcnaboHaKIMOHHbIM OTBOAALLMM TPaKTOM HasblBalOT waxmHbiMu. Ecnn xe Ha Bxoge Takux Bogocbpocos
npegycmoTpeHa 6eToHHas 6aluHsa, TO uxX HasbiBalwT baweHHbiMu. BaleHHble BooocOpoCckl MOryT MMeTb
HECKOMNbKO BXOAHbIX OTBEPCTMIN Ha pa3HbIX BbICOTAX.

Bogocbpockl co cnvpanbHOW kamepour, co3faroLlen KpyroBoe ABMKEHNE BOAbI (3aKpyTKy MOTOKa) Ha
BXOAE, - pPasHOBMOHOCTb LWaxTHbIX BogocbpocoB. Takme BOAOCOPOCHI Ha3bIBAKOT 8epmuKasibHbIMU
suxpesbiMu. 3akpy4uBaloLlMe YCTPOWCTBA MO WUX BbICOTE MOryT pasmellaTbCid B HECKOMNbKO SAPYCOB.
3akpy4ymBaloLlme yCTponcTBa npegycmMaTpyBaloT M B Hayarne OTBOAsLEro Tpakta Bogocbpocos. [Mpu atom
pacnosioKEeHNM 3aKpyuYMBaIOLLEro YCTPOWCTBA (3aBMXPUTENsl)) MOABOASALLUA y4acTOK BbIMOMHAKT Kak C
rmybuHHbIMM BoAdo3abopaMu, Tak U B BUAE LWAxXT C MOBEPXHOCTHbIMM Bogo3abopamu. Bogocbpockl ¢
pacrnosioXeHNeM 3aBUXPUTENS B Hadarne OTBOASLIEro TpakTa HasblBalOT 20pU30HMAallbHbIMU 8UXPE8bIMU.
XapakTepHasi 0cobeHHOCTb BOAOCOPOCOB C 3aKPYTKOWM MOTOKA COCTOUT B TOM, YTO NMOTOK BOAbI MPUXKUMAETCS
K 00TekaemMon NoBEPXHOCTU, a BONN3M LIEHTPa NONepeYHOro ceveHns obpasyeTcs Bo3ayLUHOE AP0 (KryT).

5.10 3akpbiTble BOAOCOPOCHI B 3aBUCMMOCTM OT MMAPaBANYeCcKOro pexnma Te4eHMs Ha TpakTe MoryT
paboTtaTb Kak:

be3HarnopHbie;
HaropHble;
4acmuYHO HarlopHble.

I'IpM CMeHe 663HaﬂOpHOFO N HanopHOIro peXxunmoB TeYeHUA B 3aKPbITbIX BO,EI,OC6p008X HeobxoaMmo
pasnnyaTtb OCHOBHbIE PA3HOBUAOHOCTU YAaCTUYHO HaNOPHbIX PEXNMOB TEYEeHUA:

YCTONYMBBIN YaCTUYHO HAMOPHbBIN PEXUM TEYEHUS, XapaKTepusyoLwnincs obpasoBaHmemM He3aMKHYTON
BO3AYLLHOM NOMOCTU (PUCYHOK 1a);

YCTONYMBBIN YaCTUYHO HaMoOpHbIA PEXNM C 0Bpa3oBaHMEM 3aMKHYTOW BO3AYLUHOW MOMOCTM (PUCYHOK
16);

HEYCTOMYMBBLIA  YaCTMYHO  HamnopHbIi  (MPODOKOBBIN)  PEXMM  TeYeHWsl, COMPOBOXAALLUIACA
HenpepbiBHbIM OOpa3oBaHWeM U MepeMeLleHneM MNo TpakTy BogocOpoca nonocTen (nMpobok) Bo3ayxa
(pucyHok 1B);

3MYNbCUOHHBIN PEXUM TEYEHUS, XapaKTepusyloLwmnca 3anofiHeHneM BCEro NnonepeyHoro ceyeHus
BOogocOpoca BOOOW, TPAHCMOPTUPYIOLLEN MefKue ny3bipbky Bo3ayxa (pucyHok 1r);

YaCTMYHO HaMoOPHbIN PEXNM TEYEHUS C TMOPABMNYECKUM MPbIXXKOM M C HanopHbIM PEXNMOM TeYEHUSs
HVXXE NPbPKKa MO TeYEHUI0 (PUCYHOK 14).

K 4acTMYHO HaMopHbIM pexumaM Te4YeHUs credyeT OTHOCWTb MOMyHaropHbIA PeXxum MnoToka B
3aKpbITbIX BogocGpocax, HabnodalWmincs, Korga BXOAHblIE OroNOBKM BbIMOSHEHbI NIIOX006TekaeMbIMU.
Takol pexum TedyeHUs XxapakTepuayeTcsi MOSIHbIM 3aToMNfeHneM BXOAHOIMO ceuyeHus BogocGpoca npu
NpeBbILLEHNM YPOBHSI BoAbl B BepxHeM Gbede Gonblie 1,1-1,25 ero BbICOTbl 1 Ge3HaMNOPHBLIM PEXUMOM
TeYyeHus Ha Bcel ocTanbHOW AnvHe TpakTa Bogoctpoca.

K Bogocbpocam ¢ YaCTUYHO HaMOPHBLIMU PEXUMaMK TEYEHUS HE creayeT OTHOCUTb BoZoCcOpoChHl, Y
KOTOpPbIX HA OAHOW YacTW TpaKTa UMeEeTCs y4acToK C (OUKCMPOBAHHLIM HAMOPHBIM PEXMMOM, @ Ha ApYyron - ¢
hMKCUpPOBaHHBIM GE3HAMOPHBLIM PEXMMOM TEYEHWS.

TeueHne BoAbl B 3aKPLITOM BOAOCOPOCE C OTPLIBOM NMOTOKA OT BbIMYKIIOM MOBEPXHOCTY AHA NOBOpOTA

B BepTI/IKaJ'IbHOVI MJIOCKOCTN N Te4YeHnemM no BOFHyTOI7I NOBEPXHOCTU €ro noTosika C 06pa3OBaHMeM HUXe
NOTOKa Ha CYLWEeCTBEHHOM TMpPOTAXEeHUN BO3£I,yLIJHOl71 nonocTtn cnenyet KJ'IaCCMCbI/ILI,MpOBaTb Kak ocobbln

14



pexunm TeyeHnsi. HKHAS NOBEPXHOCTb Takoro NOTOKa CYLLEeCTBEHHO aspupyeTcs. Takon pexmnm noToka npu
3HaYUTENbHbIX CKOPOCTAX TedyeHus obecneumBaeT B npefenax noBopoTa 3awuTy OT KaBUTALMOHHbIX
BO3OENCTBUN,

(M3meHeHHas pegakuus, Mam. N 1),
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a) - YCTONYUBbLIA YaCTUYHO HANoOpPHbIN  6) - YCTONYUBLIN YaCTUYHO HANOPHbLIN C  8) - HEYCTONYMBBIN YaCTUYHO HAMOPHbIN;
C HE3aMKHYTOW BO3AYLLHOM NOMOCTbIO; 3aMKHYTOW BO3AYLUHON NOMOCTbIO;

a} wsime]
w e

g Ya i B ]
e s A
3) - GMyﬂbCMOHHblﬂ; 6) - '-IaCTVl‘-lHO'Hal'lOprll;I C rmapaBJiiN4EeCKUM NPbIKKOM, HMXe

KOTOPOro no Te4eHno BOOOBO34YyLLIHAA CMeCh 3arnoJiHAeT BeCb
y4acCTOK BOAOBOAA

PVICYHOK 1 - Cxembl YaCTUYHO HaMopPHbIX PEXMNMOB T€4Y4EeHUA B 3aKPbITOM BOD,OC6pOC€, OoTNnn4arLmnxcd
3anoJiHeHneM nonepe4vyHoro cev4eHua

5.11 3a BbIXOAOM BOAOCOPOCOB B 3aBMCUMOCTU OT YPOBHSA BOAbl B HMXHEM Obede MoryT
yCcTaHaBnMBaTbCS CneayoLme yCroBus UCTEYEHMS:

cBobopHoe;

HecBO6OAHOE HEMOATONIEHHOE;
NOATONNEHHOE;

3aTonneHHoe.

5.12 BopocbpocHble COOPYXXEHWS pasnuyaloTCs CriegyrolyMy Tunamu conpsxeHuss 6oedoB U
raweHust N3bbITOYHON KMHETUYECKOMW SHEPIMM B HUXKHEM Obedpe:

conpsikeHne 6bedoB U ralleHne U3ObITOYHON KMHETUYECKOW 3HEPrMn B JOHHOM rMApaBINYECKOM
NpbIKKE;

conpsbkeHne 6bedoB C MOMOLLBD OAHON U3 (DOPM MOBEPXHOCTHOrO UMM MOBEPXHOCTHO-AOHHOIO
rMOpaBnNMYecKoro npbhkka ¢ ralleHuemM U3GbITOYHOM KUHETUYECKON SHEePruM B NpbKKE U N0 ANUHE HUXKHEro
O6beda;

conpsbkeHne 6bedoB OTOPOCOM CTPYM OT COOPYXKEHUSA C ralleHMeM 3HaYUTENbHON YacTn N30bITOYHOM
KMHETUYECKOMN 3Heprmn B BOPOHKE pa3MbiBa N BO3MOXHbIM 06paaoBaH|/|eM nognopa Ha rpage OTIOXXEHUMN.

Bbibop TMna conpsikeHus 6bedoB onpeaensieTcs:

pacronoXxeHMeM KOHLEBOIO y4acTka BOAoCOpoca OTHOCUTENBHO APYTMX COOPYKEHWI rMapoysna;
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BMAOM OCHOBaHUA: CKarnbHOE UM HECKallbHOE;
CKOPOCTbKO CXoha CTpyu C BOJJ,OC6DOCH M yaenbHbIM pacxogom BOAObl.

5.13 BogocOpoCHbIE COOPYXEHUSI COCTOAT U3 CreayloLlmX OCHOBHbBIX KOHCTPYKTMBHBIX Y4YacTKOB
(pcyHoOk 2): 1 - nogBoAswMi (MOAXOOHOW) y4yacToK; 2 - yyacTOK Bxoda, 3 - TpaH3uTHasa 4acTb
(BogocbpocHon TpakT), 4 - y4acTOK COMPSKEHUs C HWKHUM Bbedom; 5 - oTBogsLLEee pycno, 6 - 3aTBOpHas
kKamepa. B psge cnyyaeB HeKoTopble M3 Yy4yacTKOB B COCTaBe BOOOCOPOCHBIX COOPYXEHWA MOryT
COBMeLLaTbCA Unm BoodLle oTCyTCTBOBATb.

(M3meHeHHas pegakuus, M3m. N 1).

o
=
¥
n
s
A

a) - oTKpbITbI GeperoBor BoAocOpoc; 6) - OTKPbITLIA PYCIOBOM BOAOCOPOC B BUAE BOOOCIIMBHOWM MAOTUHbI C
BbICOKMM MOPOroM; 8) - 3aKpbITbIN TYHHENbHbIM Bogocbpoc

PucyHok 2 - OCHOBHbIe y4acTKM BOAOCOPOCHLIX COOPYXXEHUN

5.14 Mopggoasime y4acTkun BOAOCOPOCOB MOTrYT BbIMOMHATLCA B BUAE KaHAnos unu eeleMok. Criegyet
pasnuyate noasoadAuine  y4YacTku 6eperosblx BO,EI,OC6pOCOB n noapogdAuine y4dacTkM  pPYCIroBbIX
BOAOCOPOCOB-BOAOCOPOCHBIX MIIOTUH.

I'Ipvl npoekTnposaHn noaBoaALNX y4aCTKOB Heobxoammo cobniogaTb cneayroune ycroBud:

TeyeHne [OSMKHO ObITb CMOKOWHbLIM, 6€30TPbIBHLIM, C HOPManbHbIM HanpaBfieHWeEM K (POHTY
Boaocbpoca;

Ha NoaxoAe K BXOAHOM 4acTy Bogocbpoca A0mKHO ObiTb o6ecneydeHo paBHOMEPHOE pacnpeneneHme
yOernbHbIX PaCX0OA0B;

Mpu HanMWuMu KOCOro noaxoga K Bojocbpocy crnegyeT npegycmaTtpvBaTb — crieuuasibHble
HanpaBnsoLMe CTeHbl U/UNK CTpyeHanpaenswoLwme Aamosbl.

B ANWHHBIX noaBoAAWMX KaHanax cnenyet oueHuBaTb NOoTepn aHeprnn noToka no ux gnuvHe u, npu
pacyeTe I'IpOFIYCKHOIZ crnocobHocTn BOD,OC6pOC&, yyutbiBaTb, 4YTO YpOBEeHb BOAbl Nnepen unx BXOAHbIM
ce4YyeHneM yCtaHaBIiMBaeTCA HMXe OTMETKN BOAbl B BOOAOXpaHUNULLE.

MoaBoasilimMe yyacTkM BOOOCOPOCOB WM COMpPSAraloliMe COOPYKEHMS OOMMKHbI NPOEKTMPOBaTbCHA C
YYETOM MX BIMSIHUSA Ha YCMOBUSI NOAX0Aa K APYrMM BOAOMPOMYCKHBIM COOPYXKEHUAM rMapOY3rioB 1, Npexae
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BCero, k 3gaHuio F'3C, a Takke Ha yCroBus Nponycka Yepes Bogocbpoc nbaa, HaHOCOB, Neca U NnasaloLero
mycopa.

(M3meHeHHas pegakuus, M3m. N 1),

6 NMoBepxHOCTHbIE BOJOCOpPOCHI
6.1 loBepxHOCTHble BOAOCOPOCHI B COCTaBE IMAPOY3NOB CrefyeT MNpUMEHATb Kak COOCTBEHHO
BoAgocObpochkl - ansa cbpoca M3 BepxHero bbeda M3NULWHEN BOAbl B HWKHUIA Obed unm B BaccenH gpyron
peku B Nepuon NpoxoXaeHus naBogkoB. B psge cnyyaes, npu HEO6XOOUMOCTM OCYLLECTBMAEHMS MOMEe3HbIX
MOMycKOB B HWXHWUIA Bbed), UX cnedyeT UCMNOMNb30BaTh B Ka4yeCTBE BOOOBLINYCKOB. B kauecTBe BO4OCMYCKOB
AN ONOPOXHEHUSI BOAOXPAHUMNLLA OHU NPUMEHSAIOTCA NULLBb B COCTaBe HM3KOHAMOPHbIX rMAPOY3MoB 1 Npu
HW3KOM (Ha ypOBHE [HA) pacrnonoXeHnn NOPOroB MX BXOAHbIX y4acTKOB (BOAOCIMBOB).

MoBepxHOCTHblE BOAOCGPOCHI MPU COOTBETCTBYHOLWEM 0BOCHOBaHUN crieqyeT NPUMEHSTb Takke ONs
cbpoca B HWXKHWUIA Bbed NbAa, NnaBaloLero copa, B Ka4ecTBe 3MEMEHTOB PbIGOMPOMNYCKHbLIX COOPYKEHUI U
Ans nponycka GpeBeH Kak NecoCnyCcKku 1 NIoToxoabl.

6.2 MNMoBepXHOCTHbIE BOAOCOPOCHI OTNNYAIOTCA APYr OT Apyra odepTaHveM rpebHst B nnaHe, opMoii
nonepeyHoro Npoduns, BbICOTOW BOAOCIMBHOIO nopora.

BogocnvBHble MAOTMHBI Manor BbICOTbl MMEKT pacnfacTaHHbIn Npodune 1 No hopme n pasmepam
nonepeyYHoro ceyYeHnst ABNATCA BOLOCIMBOM C LLUMPOKUM MOPOroM.

BogocnvBHble NNOTUHBI  cpegHen W OOMbLIOW  BbICOTbI  BBIMOSMHAKTCA C  KPUBOMMHENHBIM
npakTU4eckMm npodunem BogOCIMBHOW MOBEPXHOCTU, 6E€3BaKyyMHbIM UM BaKyyMHbIM.

BoOocnuBbl ¢ TOHKOW CTEHKOW MPYMEHSIIOTCS B Cllydyae HesHauuTemnbHOro nepenaga ypoBHeN Boabl
UMK Onsi BpEMEHHbIX COOPYXXEHUM.

(N3meHeHHas pegakuusa, Mam. N 1).

6.3 [lponyckHass cnocoBGHOCTb BOAOCNMBA OMNpedenseTcda 3HadeHMeM pacxoga Boabl Q,
nepenvBaoLLencs Yepe3 BOOOCMMBHYKO CTeHKy. B obwem cnyyae pacxog Q moxeT GbiTb BblYMCIEH MO

dopmyne

Q=c embf2gHy 2, (4)

rae Hp = H+VD2 { 2g - nonHbIA Hanop Bogocnuea, X - Hamnop Ha rpebHe BoOoOCNMBaA, OnpeaenseMbli

Pa3HOCTBIO OTMETOK YPOBHSA BOfbI B BepxHeM Bbede 1 rpebHsa BoAOCNMBaA, K - CKOPOCTb noaxoda Bodbl K
BOOOCNMBY B BepxHem Obede; # - kKoadhuumeHT pacxoga Bogocnmea, & - LWMpMHA BOAOCNMBA
(BogocnuBHOro mnponerta), onpegensdemas No Hopmanu K HanpaefeHWo TedeHus; £ - KoadUUMeHT
OOKOBOrO CXaTusl, YUMTHIBAIOLWIMIA COOTHOLUEHME LUMPUHBI MOTOKA B BepxHeM Obede U LWMPUHBI
& Bopgocnuea; Tp - KO3MMUUMEHT NOATONMEHUS, YYUTbIBAKOLWMI BIUSHWE YPOBHSA HWXHero 6bedha Ha

ncrtevyeHne Boabl 4Yepel3 BOAOCINB U SaBI/ICFILIJ,VIVI OT pa3Huubl OTMETOK BOAbl B HMXHEM 6be(pe N OTMETKN
rpebHsi Bogocnmea.

Onpegenenne koadduumneHToB, BXxoasLwmx B opmyny (4), npusegeHo B [3].

6.4 Bopocnuebl npakTudeckoro npodwunsa crnegyet BbIMOMHATb C  KPUBOMMHENHLIM  OTOFIOBKOM,
paboTatowum B 0e3BakyyMHOM peXxume TMpu MNPOMycke pacxoda OCHOBHOIO pacyeTHOro cny4as.
ConpsikeHne oronoBka C BOAOCIMBHOW IpaHbl AOMKHO ObiTb NaBHbIM. YKIMOH BOAOCIMBHOW FPpaHn u ee
NPOTSXKEHHOCTL CrieyeT HasHayaTb UCXOA4S W3 KOHCTPYKTUBHBIX OCOGEHHOCTEN npoduns NMOTWHbI B
cooTtBeTcTBMM ¢ TpebosaHnsamu CI140.13330.

OuepTaHne 6Ge3BaKyyMHOro OrOfiOBKA [OIMPKHO MPUHMMAaTbCA MO koopAuHaTam npodunen Takux
BOOOCIMBOB, ODOCHOBAHHbIX paHEe Ha OCHOBaHWM 3KCMepuMeHTasnbHbIX uccnegosaHuin (Tuna WES,
Kpurepa-OdmuepoBa 1 gp.). 3TM KoopAMHATbI NPUBOAATCS B CMPABOYHbLIX U34aHWUSX B BUAE PacyeTHbIX
dopmyn mnu Tabnuy. PaboTa oronoBKoB Kak 6e3BakyyMHbIX 00ecrneunmBaeTcsi TONbKO MpPU 3HAYUTENbHOW
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LIMPVHe BOAOCNMBA, CBOBOAHOM UCTEYEHMU U Hamopax Ha rpebHe Bogocnmea 41 = an.;.qj, roe an.;..;p-
NPOUNMPYIOLLMIA Hamnop, T.e. HaMop Ha rpebHe, NPUHATBLIA NpU OMNpPedAeneHnn KoopauHaT BOAOCHMBHOWM
NMOBEPXHOCTU. 3HauyeHne an.:.qj,u,oano NPUHMMAaTLCS MPU YPOBHE BOAbl B BEPXHEM Bbede, paBHOM WK

Heckonbko 6onbwem HIMY. Heobxoanmo yunteiBath, 4TO gaxe npu H = Hrrp.;.qj N Hanuyum NasoB 3aTBOPOB
n ObIKOB, BbIABMHYTLIX Ha paccTtosHue meHee 0,5 an.;.q;., Ha CMMBHOM rpaHn BO6MM3M ObIKOB Takmx
BOOOC/MBOB MMEKT MEeCTO Bakyywmbl, gocturatowme 0,05 an.;.qj. [Npn noBbiWeHUN ypoBHA Bbiwe HITY
(H:—:‘an.;.qj) W B Cfy4yae WCTeYEeHMs Wu3-Nog 3aTBOpa Ha MOBEPXHOCTW OrofloBKa Mpoucxogut

AOoNoJIHNTENNIbHOE NOHWXEeHNe naBleHnA, n OH pa60TaeT KakK BaKyyMHbIVI.

6.5 [lna CHWKeHMs 3Ha4YeHUN MrHOBEHHbLIX BakKyyMOB B Criyvasix, pacCMOTPeHHbIX B 6.4, cnepyet
BbINOMHATH!

CMeLlleHMe NUHUN ONMpaHuUs HU30BOrO KOHTYpa 3aTBOPOB B CTOPOHY HWKHero 6bedha OT rpebHs Ha
(0,1-0,2) i

3aKpblTUE Ma30B MMOCKMX 3aTBOPOB MpW MPOMycKke pacxodoB, GNM3KMX K pacxogy OCHOBHOIO
pacyeTHOro cnyvas;

yBenuyeHne npodunupytowero Hanopa Ha 10%-15% no cpaBHEHMIO C HAaNnOPOM, COOTBETCTBYOLLNM
pacxody OCHOBHOrO pac4eTHOro criyyas;

yBelrn4yeHune nponeta B CTBOpeE HN30BOW rpaHn nasa niioCKMx 3aTBOPOB NO CpaBHEHUIO C NPOJIETOM B
CTBOpE ero BerOBOIZ rpaHun gna obecneyeHns nogeoaa no nasam BO3ayXa K CINMBHON rpaHun.

(N3meHeHHas pegakuusa, Mam. N 1).

6.6 BakyymHble BOOOCMMBHbIE NMOTHbLI (BOAOCMAMBbLI) NO CPaBHEHUIO C Be3BaKkyyMHbIMU MMeLOT Bonee
BbICOKME KO3 (PMLMEHTLI pacxoga i, a Tawkke bonee obxaTble NMPounM, OrofioBKU KOTOPbIX SABMASKOTCA

Gonee NPOCTHIMW B WCMOMHEHWM (C KPYrOBbIM UMM  SMMUATUYMECKMM OronoBkoMm). [MpuMeHeHue wux
uenecoobpasHo Ans nomny4veHuss Gornee o6xaToro NPOUNS NOMEPEYHOro CeYEHWUs MIOTUHLI B CRyYasix,
Korga:

6e3BakyyMHbIn Npodunb Npu HeBOMbLWNX M CpedHWX BbICOTax BOAOCMMBHOW MMAOTWHbI UMeeT
ype3mepHbI 3anac YCTOWYMBOCTM MpOTMB cABura, a obneryeHne ero Apyrumm cnocobamu unu
KOHCTPYKTMBHBIMW MepPOnpUATUAMKU (YCTPOWCTBO MPOAOSbHOW MONOCTM B Tene MfoTWHbI, YCTPOWCTBO
HaBucarLLen B CTOPOHY BepxHero bbeda KOHCONM oronoBka u Ap.) MPUBOAMUT K YCIIOXKHEHWNIO KOHCTPYKLWW;

yaenbHbIN pacxod BoAbl B HWKHeM Bbede ¢ = '/ & He aBnseTca NUMUTMPYIOLLEA BENMYMHON 1
CpaBHeHMe BapuaHTOB LenecoobpasHo NpoBOoAUTbL MO Hamopy Ha rpebHe /A BogocnvBa, a He Mo
yaenbHoMy pacxogy o ;

nnowagb BPEMEHHO 3aTanfMBaeMblX 3eMeNlb B BepxHeM Obede B nepuon nponycka naeBogka
HeoBGX0A4MMO COKPaTUTL 40 MUHUMYMA.

6.7 Ona paboTtbl BogocnuBa 6e3 kaBUTALUOHHbIX SBIEHUIA 1 HEGaronpusiTHbIX NPOPbLIBOB BO34yXa B
obnacTb Bakyyma Heobxoamnmo:

obecneuntb O0nyCTuMble 3Ha4YeHnA BakyymMma Ha OoroyioBke Bo4OCITNBA;
npeaoTBpaTtuTb CPpbiB BakKyymMa NyTeM KOHCTPYKTUBHOIO O(*)OpMJ'IeHMﬂ y4acCTKa OrosioBka: yCTpOVICTBa

NMaBHO OYepPYEHHbIX YCTOEB U YAJIMHEHHbIX B CTOPOHY BepxHero Gbeda ObIKOB, PacrnonoXeHUs TO4YKU
OMMPaHKs HU30BOrO KOHTYpa 3aTBOPOB 3a NpeaenamMun 30Hbl Bakyyma;

OrpaHU4YMTb OTHOLLEHWE Hamopa A K (OUKTUBHOMY paguycy ¥4 BakyyMHOrO BOAOCIMBHOIO OTOMOBKa

no sHavenns 1 {7y =3,4..3,6, a B coopyxeHusix | knacca OTBETCTBEHHOCTH - 0 3,0...3,3.

®OUKTMBHBIA  paguyc annunTUdeckoro (B 4acTHOM criyyYae, KpyroBOro) BaKyyMHOMO OrosioBka
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¥ih onpepensieTcs pafuycoM OKPYXXHOCTM, BNMCaHHOW mexay ctopoHamu AB, BC un C[l oronoska (pucyHok
3).

3HayeHns BakKyyma Ha OrornoBKe BOAOCNMBA MOTMyT CUMTaATbCA LONYCTUMbIMW, €CNU OHU He
NpeBbILLaT BO3MOXHOIO NPeAeribHOro 3HadYeHus BaKyyma, COOTBETCTBYHOLLEro abConioTHOMY AaBrEeHUIo
napos BoAbl (4.14).

(M3meHeHHas pegakuust, M3m. N 1),

PVIcyHOK 3 - Cxema BaKyyMHOro BOA4OCJIMBHOIO OrosyioBka

6.8 lMpu NpoOeKTUpOBaHUM BOAOCIMBHLIX TMIOTUH CreayeT YYWuTbiBaTb OCOGEHHOCTM PEXMMOB
conpsikeHns 6bedoB:

CKOPOCTHYIO CTPYKTYpY MOTOKa - pacnpefeneHne ckopocTen Mo ANNHE W LUMPUHE HWXHero b6beda, B
TOM Yuchne y 06TekaeMbIX MOBEPXHOCTEN;

YPOBHW BOAbI BOOSb OrpaXaatoLLmnx CTeH 1 6eperos ¢ y4eToM mx KonebaHui;
rmapoavHaMmnyeckne BO3AENCTBUS Ha KpPeNnmeHne n apyrue aneMeHTbl COOPYXXEHNS B HKHEM Obede;

AechopMaumn pycrna HwkHero 6Gbedha: MecTHble pasmbiBbl Mopod, craralwux gHo u Gepera,
obpasoBaHue Gapa - OTNOXEHWI MPOAYKTOB pa3MbliBa.

JOMmKHbI  YYNTBLIBATLCS KOHKPETHbLIE TEOMOrMYECKME YCINOBUSI B 30HaX MECTHOrO pasMbiBa pycna
HWKHero obeda:

COCTaB 1 30HbI 3aneraHusl pas3nu4yHbIX rPYHTOB U NOPOL;

rpaHyfioOMEeTpUYECKUA COCTaB, MIOTHOCTb WU Apyrne  (PU3NKO-MEXaHUYECKNE XapaKTEpPUCTUKM
HECBS3HbIX FPYHTOB;

cuenneHue, NNnoTHOCTb U Apyrue d)VI3VIKO-MeX8HI/I‘-IeCKI/Ie XapakKTepUCTUKN CBA3HbIX TPYHTOB;

3aneraHme nnactoB, XapakKTepuUCTUkmn TpewmnHoOBaToOCT U pa3MepoB OoTAeNnbHOCTEN (SJ'IeMeHTaprIX
NOopoOAHbIX 6J'IOKOB) N nx pacnpeneneHne B ckasibHOM MmaccuBe.

Heobxogumo yuuTbiBaTb PacnonoXeHus MAOTWMHbI M OPYrMX COOPYXEeHW rmapoysna no LwupuHe
HWXHEero 6beda 1 oyepTaHve B NiaHe OTBOAALLEro pycna, Hannyne Ha 6eperax MHXeHEpPHbIX COOPYXEeHUN
unu gpyrmx o6bLEKTOB, COXPAHHOCTb KOTOPbIX AOMkHa ObiTb obecrneveHa npu BCEX BO3MOXHbIX YCIIOBUSAX
nponycka pacxodoB Yyepe3 rmgpoysen v 1.0. [pyn 3Tom HeobxoaAMMO yunTbiBaTb Takke pa3Hoobpasme opm
ConpsbkeHNs cOPOCHOro NOTOKa C BOAHON MaCCON HDKHEro bbeda Npu pasnmyHbIX YPOBHAX BOAbI.

YpoBHM BOAbI B HWXKHEM Obede [OIMKHbI MPUHMMATLCA C YYETOM MPOrHO3a BO3MOXHOMO UX
NMOHWXeHWS BCreacTeue TpaHcopmaumm pycna [4].

BogocnuBHbIe NNIOTUHbI HA HECKANTbHOM OCHOBaHMU
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6.9 Mpu BO3BEOEHMN HU3KO- UM CPeOHeHanopHbIX TMAPOY3NIOB HAa HecKanbHOM OCHOBaHWKU Ans
NpegoTBpaLLEHNss OnacHOro pasmMbiBa rPyHTa MOTOKOM, MNepenuBalolUMMcs 4Yepe3 NMoTWHY, M noambliBa
OCHOBaHMS NMOTUHbI, B €e HWKHeM Gbede HeEOBXOAMMO YCTpamBaTh KpernrneHue pycrna B Buae 6eTOHHOro
Bo4060s 1 pucGepmbl, 3aBepLUatoLLencs NepexoaHbIM KpernneHneM (PUCYHOK 4).

VHIIYE

1 - NNOTUHA;
2 - BOAo0OOI; 3 - rOpM30HTanNbHbIN y4acToK pucbepmbl; 4 - HAKMOHHbBIN y4acToK pucbepmel; 5 - racutenu
3Heprnu; 6 - KOBLL; 7 - KaMeHHas Habpocka; 8 - ropM3oHTarnbHbIN ApeHax; 9 - ApeHaXKHbIe KOnoaLbl

PucyHok 4 - BogocnueHas nnoTuHa Ha HeckanbHOM OCHOBaHUU

6.10 KoHCTpyKUMS M Tunbl KpenmneHns HuxHero bbedpa, Mx KOMMOHOBKA 3aBWMCMT OT COBOKYMHOCTU
haKTOpPOB, OCHOBHbLIMU N3 KOTOPbLIX SABNSAIOTCA reoniorns OCHOBaHUA U Tornorpadusa pekn Hmke nnoTuHsl. Mpu
3HauMTENbHOM 3arnybneHMn KOPeHHbIX MOopo4 KOHLeBOE KpenrieHue crnegyeT BbIMONHATb B BuAe KOBLUA
(perynatopa pasmMbiBa), 06pa3yeMoro rmbkon HaknoHHOWM pucOepMon, HMKHASA YacTb KOTOPOW MPUKPbIBaeTCS
KaMeHHoW Habpockon. [JHO KOBLUA AOIMKHO MPUHUMATbCA Ha OTMeTKe, Bnu3kon K AHYy SMbl pasmbiBa,
NPOrHo3mpyemown npu npornycke OCHOBHOIO pac4yeTHOro pacxofa. B npouecce pasmbiBa oTBOAALLEro pycna
OOMKHO NPOUCXOAWTb pacnpegeneHme Habpockn No MOBEPXHOCTU BEPXOBOro OTkoca obpasyoenca bl
pa3MbiBa, Yyem obecneuymBaeTca 3awmTta pucbepmbl OT MoAMbiBa W nposucaHus. B cnyvae nogmbiBa
KOHUEBbIX MNAUT TMOKOW pucOGepmbl OHU OOSKHbI OMNyCKaTbCH, MNPEeAOXpPaHss TOPU3OHTarnbHY YacTb
pucbepMbl OT paspyLUeHus.

Mpu BLICOKOM 3arneraHmmn KOpeHHbIX Nopog, cregyeT paccMaTpmBaTh BapyMaHT KOHLIEBOMO KPEnmeHnst B
BMae 3y0a, pacrnorfioXeHHOro B KOHLE XeCTKoW pucbepmbl (Mnu BogobOs) M Bpesarwllerocs B TOMLLy
KOpeHHbIX nopog (pucyHok 5). HusoBas rpaHb 3yba gormkHa 3awmwaTbcs KaMeHHOW HabpOoCKoN, YyCTOMYNBOWN
Npu NpOMNycKke pacyeTHbIX PaCcXOAoB.

B ¢ Makc. YHE

004
’um
nH:"H-I'H:’Hm 3B 0 O PP A K P P

1 - 3paHne 'BC; 2 - kpenneHue (Bogobon u pucbepma); 3 - KoHLEBOM 3yD; 4 - 3alMTHAA KaMeHHas
Habpocka; 5 - ropnsoHTanbHen apeHax; 6 - opeHaxHble Konoaubl
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PucyHok 5 - BogocnusHoe 3gaHue M'9C Ha nonyckansHOM OCHOBaHUM

6.11 Cnocob conpaxeHna BOOOCIIMBHOWN NOBEPXHOCTU MIOTUHbI C KpenyieHnem, CoOCTaB N KOHCTPYKLUUA
SJNIEMEHTOB KpenyieHnA no3BOJIAKT CO30aTb B HUXKHEM 6be(ﬁbe pasfinyHble PEXNMbI TEYEHUA!

OOHHbIN;
NMOBEPXHOCTHbIW;
CMeLLaHHbIN (06bIYHO NOBEPXHOCTHO-AO0HHbIN).

6.12 [OoHHBbIN pexum conpsxkeHns ©ObedoB KOHCTPYKTMBHO criegyeT obecneumBaTb MNaBHbIM
conpsbKeHMeM BOAOCNUBHOM MOBEPXHOCTM C BoOoboeM. Takom pexum TeyeHusa xapakTepusyetcs
WHTEHCUBHbLIM ralleHnem n3bbITOYHON KUHETUYECKON 3HEPrMM COPOCHOro NOTOKa B AOHHOM rMapaBinyeckoM
npbikKe. YCTPOWCTBO BOAOGOMHOro Komogua w/wnu yctaHoBka Ha Bogoboe racuTenenm aHeprum (MUpCos,
LwaweK, BOAOOOWHbIX CTeH) [OMKHbl CnocobCTBOBATbL 3aTOMMEHWUIO FMOPAaBMYECKOro MNpbbKKa U
MHTEHCMMKaLUM ralieHns KMHETUYECKON SHeprnu1, a Takke pacnpegeneHnio COpoCHOro NoToka no WupuHe
oTBOAsLWero pycna, ocobeHHo npwu paboTe uyacT poHTa BOAOCOPOCHOW MAOTWMHBI WAKM  MpK
HepaBHOMEPHOM OTKPbITUM BOAOCIUBHbLIX NMPONETOB.

OpdheKTUBHOCTL ralieHns aHeprum B BO4OOOMHOM KONodue MOXHO yBENMYUTbL 3a CYET YCTPOMCTBA B
npegenax BOAOCNMBHOW YacTu MNMOTWMHbI YCUIMIEHHOW LIepox0oBaTtocTu B Buae, Hanpumep, pebep,
pacnonaraemMbix B LUaXMaTHOM nopsgke.

OCHOBHOW HeOOCTaATOK AOHHOIO pexuMMa - HEBO3MOXHOCTb obecneunTb 6e3yaapHbii MPONycK Yyepes
COOpYXXEeHMWE NbAa W ApYrX MraBalLwmnx Ten.

(N3meHeHHas pegakuusa, Mam. N 1).

6.13 T[1OBEPXHOCTHbIA PEXUM COMpsbkeHMs1 ObedOoB [OOIMKEH KOHCTPYKTMBHO obecneuvnBaTbCs
YCTPONCTBOM B KOHLIE BOAOCIMBHOWM MOBEPXHOCTM YCTyNa, CX04 C KOTOPOro COPOCHOrO MOTOKa NMPOVCXOAUT
Ha HEKOTOPOM BO3BbIWEHMU Haj MOBEPXHOCTb0 BOJ000S (pUCyHOK 6). lMpu MOBEPXHOCTHOM pexume
TEYEeHUss NPONyCcK nfasawwmnx Ten He Bbi3blBaeT 3aTpyaHeHwn. [IpuaoHHas CKOpOCTb MNOTOKa Ha
Grnwkanwem K BOAOCOPOCY yyacTke HWKHEro Gbeda 3Ha4MTENbHO HWXKE, YemM MpU OOHHOM pEeXMME;
NMOBEPXHOCTHAsA CKOPOCTb - 3HAYUTENBHO BbiLLE.

PucyHok 6 - BogocnusHasa nfoTuHa ¢ yCcTynom
CnepyeT yuntbiBaTb HELOCTATKN MOBEPXHOCTHOIO pPEXNMa TEYEHUS:
npakTuyeckas HeynpaBrsieMOCTb MOBEPXHOCTHOrO MOTOKA W €ro WMHTEHCMBHOE BO34EeWCTBME Ha
GeperoBble CKMOHbI OTBOASILLErO pycra, pacnpoCTPaHAILLEECS Ha CYLLEeCTBEHHO Bonbluee paccTosHNE No

CpaBHEHMUIO C YyCINoBNUAMU UX yCTOVNI/IBOCTI/I npn AOHHOM peXnmMe Te4eHUA,

CpaBHUTENIbHO Manbih  ananasoH ypOBHeI7I HWXHEro 6becba, npn KOTOPbIX COXpaHAeTCcA
He3aTOMNMEHHbIN I'IOBerHOCTHbII7I pexum.

CMelLUaHHbIi NOBEPXHOCTHO-AOHHbIA PEXUM HabntogaeTcs, koraa npy NOBLILLEHWUN YPOBHEN HIKHErO
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6bed)a nponcxognT 3artonrneHune I'IOBerHOCTHOIZ CTpyn. I'Ip|/| TakoOM peXxXunmMe BO3MOXHO OorpaHun4deHue no
yCrnoBuamM nponycka nriasaromx Ten.

6.14 OcHoBHble 3agaun rmapaBJin4ecKkoro 0060OCHOBaHNSI BOAOCIUBHBLIX MMOTUH Ha HeCKalbHbIX
OCHOBaHUAX, KOTOPbIE HeobxoaMMo yunTbiBaTb NMpuU NpoeKTnpoBaHnn:

HasHayeHne uenecoobpasHoi, MO YCMNOBUSIM COMPSKEHVS MOTOKA C HWKHMM 6bedoMm, LUMPUHDI
BOAOCIMBHOMO (DPOHTA;

BbIOOp pexunmoB conpskeHnss 6bedoB M KOHCTPYKLMIA, KOMMOHOBOK W pPa3MepoB 3reMEHTOB
BOAOCIUBHOW NMOTUHbI 1 YCTPOWCTB HKHEro bbedha, obecneunsatomnx:

3almUTy COOPYXEHWI rmapoysna v MpUMbIKAIOWUX K HEeMy Y4acTKOB HeEYKpenneHHoro pycna oT
0MnacHoro NoAmbIBa;

co3gaHve OnaronpusTHbIX YCroBui paboTbl  APYrMX COOpPYXeHMn ruapoysna (3gaHua [OC,
CYOOXOAHbIX U PbIGOMNPOMNYCKHLIX COOPYXEHMIN, BOA03abOpOB M T.M.), HAXOASALIMXCA B HEMNOCPEACTBEHHOM
6rm3ocTn ¢ Bogocopocom.

Mpy BbIGOPE KOHCTPYKLMIA, KOMMNOHOBOK U pa3MepoB BOAOCOPOCOB M KpPEMneHui HuxHero Gbeda
LenecoobpasHo B NepBOM MPUBNMKEHUN PYKOBOACTBOBATLCA WM3BECTHBIMU MHXEHEPHLIMU pPeLleHUAMU
(aHanoramm) 1 onbITOM MX NPaKTUYECKOro NMPUMEHEHUSA NPY CTPOUTENBLCTBE M SKCNyaTauum ruapoyarnos.

6.15 HasHauyeHve uenecoobpasHOW LWKWPUHbI BOAOCNMBHOIO (PpOHTa AOMKHO MPOWM3BOAUTLCH Ha
OCHOBe OnpeferneHns pacyeTHbIX yaenbHbIX PacXoA4oB Ha Bogjocnuee, Boaoboe, pucbepme, B 0TBOASALLEM
pycne, KOTOpble Ha3Ha4yalTCs C y4yeTOM [OoMnyCcTUMbIX rMybuH pasmbiBa 3a KpenneHvem Bogocbpoca.
My6uHbl pa3mbiBa ONpedensiloTCs Ha OCHOBaHUM rMApaBnnyeckux NabopaTopHbIX UCCnefoBaHuiA
(oBsi3aTenbHbIX ANnsi coopyxeHuit -1l knaccoB OTBETCTBEHHOCTW) U PacYeTOB, YHUTLIBAOLLUX reoNorniyeckoe
CTPOEHMEe 30Hbl pa3mblBa M MeXaHUYeCKMEe CBOWCTBA pa3MblBAEMbIX TPYHTOB, FMaBHbIM 0Opasom, ux
Hepa3MblBatoLLMe CKOPOCTH (PUCYHOK 7).

O6ocHoBaHMe LenecoobpasHOCTM YCTPOWCTBA racutenei 3HeprMm Ha BoAoboe  [OMmKHO
COMPOBOXAAaTbCA TEXHUKO-3KOHOMUYECKMM COMOCTaBMeHWeM C BapuaHTamu 3arny6rneHust Bogobosi u
ycTpoiicTBa BogobGoinHoro konogua. [ns paccmMaTpuBaeMbiX BapuMaHTOB KOHCTPYKUMM KPerneHus OOrkHa
MPOM3BOAUTLCS OLeHKa KaBMTaUMOHHOW GesonacHocTu paboTel ero arieMeHToB, B TOM yucre, npu paboTe
YacTbio BOOOCMMBHOIO PPOHTA B CBSA3M C NMOHWKEHHBIM YPOBHEM HUXKHEro bbeda.

(N3meHeHHas pegakums, Nam. N 1).

)

e el

a) - Npy HanM4YnKn KOHLLEBOrO KpENneHnsa B Buge KoBwa; 6) - npu Hanuumm 3y6a; Mﬁp- rnyovHa
HanbonbLlero pasmMbiBa, NpeAacTaenstowasa cobon sarnybneHne oTMeTkM gHa B hokyce pasmMbiBa
OTHOCUTENbHO OTMETKU Bepxa KOHLEBbIX NAUT pucbepmebl; M % - rnybrvHa pa3mbiBa B KOHLE KpenneHust
(oBHaxeHne BepTUKanbHOW rpaHn nocnegHen Nnntel unu 3y6a); ;ﬂp- MakcumarnbHag rnybuHa Boabl B
BOPOHKe pa3MbiBa
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PucyHok 7 - Cxema MecTHOro pasmbisa

6.16 YcTaHOBreHVe MNaHOBbIX PasmMepoB W TOSLMHbLI NUT BOgo6os M KeCcTKon pucbepmMbl OMMKHO
MPOM3BOANTLCS Ha OCHOBAHUM AaHHbIX O TMAPOAMHAMUYECKMX Harpyskax, AeWCTBYHOLMX Ha HUX U Ha
yCTaHOBMEHHble Ha Bodoboe racutenu. [ns CHWKeHUs NpoTUBOAABNEHUs nog nnuTamMu Bogobos credyeT
yCTpauBaTb FOPW3OHTasbHbIA MNOCKUA ApeHax C obpaTHbIM (UIbTPOM, a B NAMTax - pasrpy3oyHble
ApEHaXHble Konoaubl ¢ (OUNbTPYIOLLMM 3anoSIHUTENEM (PUCYHKM 4 1 5).

6.17 lNpn NPOEKTUPOBaAHMN KOHCTPYKLIMM U pa3MepPOB NEPEXOOHOr0 KpenneHus OMMKHA YYnTbiBaTbCs
rnybvHa MecTHOro pasmbiBa (PUCYHOK 7) npu Hanbonee HebGNaronNnpUSATHbLIX YCNOBUSAX COMNpsbkeHns 6bedhoB,
B TOM uYucne, B Nepro BO3BeAEHUS rmapoyana.

6.18 OueHka pexnmoB conpsxkeHnss 6bedoB, rMOPOOUHAMUYECKUX BO3AEWCTBUA HA SMNEMEHThI
KpenneHus, MecTHbIX pa3MbIBOB HEYKPEMNMeHHOro pycrna AOfkKHa MpoM3BOAUTBCS C YYETOM MOHWXKEHUSI
YpOBHEN BoAbl B HWkKHeM 6Gbede, BO3MOXHOINoO BCreacTBMe TpaHcdopMauun pycna nog BO3OencTBueEM
OCBETMEHHOIO (NMWEHHOTO HAHOCOB) MNOTOKAa W 3aperynMpoBaHusi CToKa pekn. Takke [omkHa
Npou3BOAUTBECA OLIEHKA BIUSIHUA Ha ycroBus paboTbl Bogocbpoca U HWKHEro Obeda BO3MOXKHOMO
MOBbILUEHNS YPOBHEN BOAblI Yy COOPYXEHUW BcrieactBMe obpasoBaHus Gapa u3 OTMOXEHWA KpYMHbIX
dopakumi rpyHTa 3a BOPOHKOM MECTHOIO pa3mbiBa.

6.19 OkoHuaTenbHbIN BbIBOP KOHCTPYKUMM BOoAOCOpOCa U KpenneHus ero HwxHero Bbeda gormkeH
CONpOBOXAAaTbCA MOBEPOYHbIMM pacyeTaMu U flabopaTopHbIMU MCCNEAOBAHUAMU PEXUMOB COMPSKEHMUS
6bed0B 1 raleHus SHeprumn Ans OCHOBHOMO M MOBEPOYHOrO CriydaeB Nponycka pac4eTHbIX pacxodoB Yepes
coopyxeHus rugpoysna. [omkHbl ObiTb Takke pacCcMOTPEHbl YCrOBMS MNpoMycka pacxogoB 6onbluen
obecneyeHHOCTH, NpY KOTOPbIX, BCreacTBne paboTbl MHOrONPONeTHbIX MAOTUH HEe MOMHbIM PPOHTOM UMK
npu HepaBHOMEPHOM pacrnpefeneHnM pacxodoB MO (PPOHTY COOPYXeHWs,, BO3MOXHO obpa3oBaHue
HebnaronpUATHbLIX YCIOBUI ralleHns SHEepPrumn N PEeXUMOB MOTOKAa B HUXHEM Bbede (OTKMOHEeHMe NoToka K
ogHoMy m3 BeperoB, cObonHOCTb noToka). [omkeH OblTb cocTaBneH rpaduk MaHeBpMpOBaHMSA 3aTBOPaMMU,
Mpu KOTOPOM He BO3HMKaeT HebnaronpuATHbIX YCMOBWI ralleHWs SHEPTUM U PEXMMOB MOTOKA B HUXKHEM
Gbedpe. padmk MaHeBpMPOBaHUS 3aTBOPaMM JOIKEH KOPPEKTUPOBATLCA B IKCMyaTaLMOHHbIN neprog no
pesynbTatam HabniogeHui 3a gedopmaunamm B HuwkHem Obedpe. pu 3TOM AormkeH ObiTb BbIMOSIHEH
MOMHBLIN  KOMMMEKC WCCNedOBaHWM, BKMIOYAKOWMN  OLUEHKY [MOPOAMHAMUYECKMX U KaBUTALMOHHbIX
BO3OEWCTBUIN Ha 3NEeMeHTbl KOHCTPYKLMKW, a3pauuum cOPOCHOro mnoToka BOMHOOOpa3oBaHMS B HUKHEM
Bbede, MECTHbIX Pa3MbIBOB U UX BANSHUS HA YCTOWYMBOCTb KOHLIEBOIO KpenmneHus.

(N3meHeHHas pegakuus, Nam. N 1).

6.20 Mpu NpoekTNpoBaHNM BOAOCGPOCOB rMAPOY3noB, paboTaroWwmnx Npu BbICOKUX CKOPOCTSAX TEUYEHUS,
CYLLIECTBEHHOE BHMMaHWE JOJIKHO ObITb yAENeHO YBENMUYEHUIo rMyonH NoToka BCreacTBMEe HacCbILeHUs! ero
BO34YyXOM (CaMoa3apaLusi NOToKa), a Takke YCTPaHEHUIO KaBUTaLMOHHbIX SIBIEHWA.

Camoaapau,vlﬂ NoToKa Ha CNIMBHOWN rpaHu BOﬂ,OC6pOCOB onpenenaeTca CKOPOCTbO TEYEHUA, Fﬂy6MHOVI
NOTOKa, LWepoxoBaToCTbO BOJOCNUBHOWN NOBEPXHOCTN N ee NPOTAXEHHOCTbHO. 3a cuet camoaspauunmn B
npegenax BO,EI,OC6pOCHOFO TpakTa CyWweCTBeHHO YyBenun4mBaeTcA cpeaHee BO3ayXocodepaHue, Koraa

yOenbHble pacxodbl OTHOCUTENBHO HeBenvku (meHee 40 M 2/c). Mpn GonblwKX yaenbHbIX pacxogax

camoaspauus MOXeT HabngatbCs MUlb B KOHLE BOAOCOPOCHOro Tpakta unu BoobLle OTCyTCTBOBAaTb.
HebnaronpusaTHble NnocneacTBmsa camoaapauumn paccmoTpeHbl B 4.19 n 4.20.

CTBOp, B KOTOPOM HauyMHaeTcs camoaapaums Ha TpakTe Bogocbpoca (4.19), pacnpeneneHne Bo3gyxa
B BOAOBO3QYLUHOM MOTOKE M B BOAOKaNenbHOM CIoe Had 3TMM MOTOKOM, CoAepaHue Bo3gyxa Y
06TekaeMbIX MOBEPXHOCTEW COOPYXKEHUS JOJIKHBI ObITb NPUBNMKEHHO YCTAHOBIEHbI PACYETOM.

BopgocnuBHbIe NNOTUHbI HA CKalNlbHOM OCHOBaHUU

6.21 Npu NpoeKkTMpPOBaHUM BOOOCIUBHLIX NMOTMH HA CKanbHOM OCHOBAaHMMW, pacCyYUTaHHbIX Ha paboTy
MpW BbICOKMX CKOPOCTSIX TedeHus, Heobxoanmo npefoTepaliate BO3MOXHOCTb MOSIBIIEHUS KaBUTaLMOHHbIX
asneHun. MNpn ckopocTax TeyeHuss meHee 25-30 M/C kaBUTaUMIO MOXHO WCKMOYUTE MOAGOPOM (POPMbI
npoAonsHoro nNpoduna BOAOCMUBHBLIX NIIOTUH W CrNaXuBaHWEM HEPOBHOCTEW, BO3HUKLIWX MNPU YKNagake
BeToHa.

I'Ipvl CKOPOCTAX TeyYeHuda Ha BOAJOCNMBE, NpeBbillarolwmx 25-30 m/c, B OOMNOMNHEHUE K YKa3aHHbIM
cnocobam CHUMXEHUS KaBUTALMOHHbIX BO3LENCTBUN, cneayet NpUMEeHATb aspauuio obTekaembIX MOTOKOM
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NnoBepxHoCcTeEN Kak Haumbonee addekTMBHOE MeponpuaTue, npegoTBpallalollee KaBUTALUMOHHBLIE
noepexaeHus. Heobxoanmo yuntbiBaTb, YTO MNpU yaenbHbIX pacxogax go 10-15 m2/c NPUCTEHHbIE CIon
MoTOKa HACbILLAKTCS BO34YXOM 3a CYET caMoaspauumm C NOBEPXHOCTH.

(M3meHeHHas pegakuust, M3m. N 1),

6.22 [Ins HacbiWweHuss noToka BO3OQyxXOoM Yy obOTekaeMblX MOBEpXHOCTEW BogocOpoca criegyet
NPUMEHSITb aspaTopbl, OCHOBHbIE CXEMbl KOHCTPYKLMI KOTOPbLIX NMpuBeAEeHbl Ha pUCYHKke 8. BO3MOXHbI 1
BMOOU3MEHEHHbIE BapuaHTbl 3TUX CXeM. AspaTopbl CO34al0T BO3AYLUHbIE MOMOCTM MNOA CTPYSMUN HA KOHTaKTe
C MOBEpPXHOCTbI0 GeToHa unu B Tomnwe notoka. B atm monoctn HeobxoovMma nogaya Bo3gyxa, KOTOPbLINA
3aTeM 3aLlemnsieTcs MOTOKOM U pacnpoCTPaHSETCs Y ero TBepablX rpaHud,.

Cuctemy aspaTtopoB M BO34YyXOBOAOB Heobxoaumo BblGMpaTb B 3aBUCUMOCTM OT KOHCTPYKL MU
BOZAOCIUBHOW NMOTUHbI, €€ apXUTEKTYPHbIX N APYrMX 0COBEHHOCTEN.

MpoeKTMPOBaHWE KOHCTPYKLMIA a3paTopoB M UX pacrofiokeHWe Ha TpakTe BOAOCHMBOB, a Takke
cucTeM Ans noABoda K HUM BO3dyxa crieqyeT NpOou3BOAUTb Ha OCHOBE rMOpaBfNMYECcKX UcCrneaoBaHuin Ha
KpynHOMacLITabHbIX MoAensax UM npumeHss aHanoru. MNpu npoBedeHUV rMapaBnUyYeckmx MUCCrenoBaHuii
HeobxoaMmMo noabupaTb TuM, OPMYy U pasmepbl aspaTopoB, WX MECTOMOJSIOKEHNe, OnpeaensTb
rMapoavHaMmyeckne xapakTepUCTUKN UX paboTbl, pasmepbl BO34YXOBOAOB U pacxos NoABOAMMOIO Bo3adyxa.
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MpogonbHbie paspesbl MO OCK a3paToOPOB: a) - TPAMMIMHHBIN; 6) U 8) - CTyNeHYaTbI 1 KOMOVHUPOBAHHbI
0e3 Bo3gyxonoaBoadaLLero (aspaumoHHOro) nasa u ¢ BO3QyxXonoABoasALMM na3oM Ha AaHe; Cxembl nogeoaa
Bo3gyxa: / - nonoctHasa 3a 6bl4koM; I/ - NONOCTHasA 3a CTyneHYaTbiM UK TPAMMNNHHBLIM OTKNoHUTEeNewm; Il - ¢
BoKOBbIM BO34yX0NnoABoAALLMM na3oMm; IV - kaHanbHas; 1 - HeaapMpoBaHHbIM NOTOK; 2 - NOABOA Bo3ayxa; 3 -
BOOOBO3AYyLLHAs CMeCh; 4 - NOACTPYMHAas NOMoCTb; 5 - rpaHuLa B KOHLE NOACTPYNHON NOSIoCTy; 6 -
BO34yxonogsoasias nonocTb; 7 - BO3AyXoBoA; 8 - Bo3gyxonoasoadlmin nas; 9 - sosgyxonogsogsilas
ranepesi

PucyHok 8 - CxeMbl aspaTopoB 1 YCTPONCTB ANdA NoABoAa BO3AyXa

6.23 ConpsbkeHve CrMBHOWM rpaHn BOAOCNMBHBIX MIOTUH ¢ BOAOO0OEM Npu CKOPOCTAX TeueHus Gonee
25-30 Mm/c cnegyeT ocyllecTBnATb YCTYNnoM C MNOABOAOM BO3dyxa noA CTpyw BoAbl (pUCyHOK 9).
HeobxoaumocTb 3TOro yctyna, KOTopbli NO3BoNsAeT nsbexaTb MNOHWKEHWS AaBMneHWs Ha yvacTke Bogobos,
NpuUMbIKaloOLWLEero K MOBOPOTY B BepTUKaNbHOW MIIOCKOCTW [OrkHa OblTb YCTaHOBMEHa Ha OCHOBe
3KCMepMMeHTanbHbIX UCCregoBaHUn, B KOTOPbIX OOIMKHbI ObITb onpegeneHbl BbiCOTa ycTyna n pa3mepbl
BO34yXOBOJOB K 3TOMY YCTyny.

6.24 Heobxooumo orpaxpaTb BXOAHOE OTBepcTue TpyO Ana noaBofa BoO3gyxa K aspaTtopam U 3a
YCTYN B KOHLE CIIMBHOWM IpaHu Mo yCroBusIM 0e30MacHOCTM U HadeXHOCTU paboTbl s npegoTBpalleHus
3acacblBaHUA B HUX CTPOUTENBbHOIO Mycopa, a TakKe CKOMMEHNn B HUX CHera, fbAda U BOAbl, KOTOpPble MOryT
YMEHbLUNTL MornepeyHoe cevyeHne BO34yXOBOAOB.
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6.25 [Ina npedoTBpalleHMsl OMacHOro pasmbiBa CKanbHOrO rpyHTa CGpOCHLIM MOTOKOM Heo6xoauMo
paccmaTtpuBaTh criefytolime BapuaHTbl conpsikeHns 6bedos:

C NoMoLLbl oTBpoca cGPOCHOro NoToka C HOCKOB-TPaMMIIMHOB, Ha 6e30MacHoe paccTosiHe OT MecTa
COMPSPKEHNST HW3OBOW rpaHM MIOTMHBI C OCHOBaHWEM (pUCYHOK 9 a, B); ralleHve 3HepruyM npu 3TOoMm
MPOMCXOAMT B BOPOHKE Pa3MbliBa;

C oTOPOCOM UNW NageHueM CTpyn Ha GETOHHOEe KpensfeHue C raweHWeMm 3Hepry B 3aTOMNSIeHHOM
rmapaBnMyYeckoM npbbkke (pUcyHok 96);

a) - OT6pOC C HOCKa-TpamMniinHa cooTBeTCTBEHHO Ha AHO 6) - OT6p00 C HOCKa-TpamMniimHa cooTBeTCTBEHHO Ha AHO
BOAOTOKA, Ha crneumanbHoe Xene3obeToHHoe NoKpbITHE, BOAOTOKA, Ha crneumanbHoe ene3obeToHHoe NoKpbITHE,
3aaHKepeHHOoe B CKally, B Konoaew,; 3aaHKepeHHOoe B CKally, B KoJioaew,;

8) - 0TOpOC C HOCKa-TpaMmmniMHa COOTBETCTBEHHO Ha OHO 2 - cBoboHOe NafeHne cTpym ¢ rpebHst Ha Bogobol (1)
BOOOTOKA, Ha crneumvanbHoe ene3obeToHHoe NoKpbITUE, WK B 3aMKHYTbI BOAOEM, 06pa3oBaHHbI CTEHKOW (2);
3aaHKkepeHHoe B ckarny, B KonogeL;

0 - conpshkeHne 6bedhOB C MOMOLLLIO KPEMMEHUs C
HOCKOM-OTKITOHUTENeM B KOHLEe, Ha KOTOPOM railueHue
3HEPrM Npu pacxodax YacToi NOBTOPSEMOCTU NPOUCXOANUT
B JOHHOM peXxuMe TEYEHUs, a NpU pacxodax peakow
NOBTOPSIEMOCTU NOTOK OTBpackbiBaeTCsi B HUXHUIA Obed, 1
3HEeprus racuTcs B BOPOHKE pa3MbIBa.

PucyHok 9 - ConpsikeHune 6bedoB ¢ 0TOpocoM 1 cCBOOGOAHBIM NageHnem cTpym
C NMOMOLLbIO BOAOOOMHOrO konogua, B KOTOPOM B IMAPABIMYECKOM MPbDKKE MPOMCXOAUT ralleHune

OCHOBHOW 4acTu U3bbITOYHOW KUHETMYECKON 3HEpPrm cOpOCHOro NOToKa, MOCTynawLwero Yepes Bogocbpochi
B Tene nnoTuHbl (pucyHok 10).
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1 - nnocknin 3aTBOp; 2 - NOABOA BO34yxXa NoA CTpyHo; 3 - BOO0OONHAsA CTEHKA; 4 - racuTenb

PucyHok 10 - BogocbpocHoe coopyxeHune BbICOKOHanopHOro ruapoyana C raleHnem 3Heprumn B
BOA0OOMHOM KOMnoALe
B Bogo6oriHOM konoALe pekoMeHAyeTcs ycTpanBaTh 3a Oblikamu Ba psga NMpPCoB, pacnonaraembix B
LIaxmMaTHOM nopsiake, a Takke BOAOOOMHYI0 CTEHKY Ha €ro BbIXOLHOM y4acTkKe.

(N3meHeHHas pegakuusa, Mam. N 1).

6.26 TlaweHMe 3HeprMM B BOAOOOMHOM KOMOALE [OOJMKHO OCYLLUECTBNSTLCA B 3aTOMSEHHOM
rmgpaBnnyeckom npbbkke. MybuHa, Heobxoaumasi OAns 3atonneHusa npbbkka, paBHast 1,10-1,15 BTopow
COMpPSKEHHOW rMyOuMHbI, CO34aeTca YCTPOMCTBOM Ha BbIXOAe U3 Konogua BogoOGONHOM CTEHKN u/unun yctyna.
Ha Bbixoge 13 konogua (Huxe BogoOONHON CTEHKM), Kak NpaBumo, TpebyeTcsa yCTPoONCTBO BTOPOro Bo4o6os,
Ha KOTOPOM MPOUCXOAMT ralleHmMe SHEPrun NoToKa, NEPEnNMBaOLLErOCHA Yepe3 CTEHKY.

KpenneHne pgHa konogua 6eToHHbIMM nnuTamu (6nokamu) [AOMKHO ObiTb YCTOMYMBBIM NOA
BO3OENCTBMEM MAPOAMHAMMYECKOW HarpyskuM, OOYCrOBREHHOW BO3AeNCTBMEM  BbICOKOCKOPOCTHOMO
cOpoCcHOro noToka WM 3aTOMMEHHOro rmapaBnMyeckoro npbbkka. Ocoboe BHUMaHME AOMMKHO yaensaTbes
KayecTBY BbIMOSIHEHUSI MOBEPXHOCTM AHa kKomogues. LBbl mexgy nnvtamu (6rnokamu) v WepoxoBaToCTb
MOBEPXHOCTU HEe AOSMKHbI UMETb BbICTYMOB, XapakTepusyoLKUXcs napaMmeTpammn Kasutaumm &, MeHbLUUMU

KpUTUYECKNX KKP (4.14). WBbl AOMKHBI BbITE BOAOHENPOHMLAEMBIMUW; TMOAPOAMHAMUYECKNE BO3AENCTBUSA Ha
BEPXHIOK MOBEPXHOCTb KPEeNneHnsi He OOIMKHbI NepeaaBaTbCa Ha HUXKHIOK ero NOBEPXHOCTb.

6.27 lNpwn HasHavyeHUn uenecoobpasHomn WUpKHbLI BOAOBOMHOro Konogua, pasmepoB NInT KpenneHns
OHa 1 Npu1 OLeHKe rmapaBnmMyecknx PeXxrMoB B Koroaue cnegyeT pyKkoBOACTBOBaTLCS NONOXeHUsMu 6.16.

6.28 Tllpu onpegeneHun BbICOTHI CTEH M YCTOEB B HWxHeM Obede [JormkHa Yy4YuTbiBaTbCHA
CYyLLIeCTBEHHAsA aspauus MOTOKa B 30HE rawieHnsi aHeprun. MNpun aTom HeobxoaAMMO NPUHMMATL BO BHUMaHue
obpasoBaHvMe BO3gyLIHO-KanenbHoro crost notoka (4.20) n ero BO3OEWCTBUME HA COOPYXKEHUS,
npumMblKatoLLme k Bogocobpocy, B TOM Yucne npu cbpoce pacxofoB npu oTpuuaTenbHbIX TemnepaTtypax.

6.29 Pa3mepbl U KOHCTpyKUuss Bogobosi 3a BOOOOOMHON CTEHKOW OOIMKHBbI HasHa4vaTbCs M3 YCoBUsS
obecneyeHns He06X04MMOrO ralleHns 3bbITOYHOM SHEPTUN MOTOKA, NEPENUBAIOLLETOCS YEPE3 CTEHKY.

6.30 lNpwn conpspkeHnn ObedoB NO TUMy OTOPOLLUEHHOW CTPYyWM C ralleHnem WM3BbITOYHOW 3HEeprun B
€CTECTBEHHOM (MNM WCKYCCTBEHHOM) yrnybneHun gHa pycna (BOpoHKe pasmbiBa) BblIOOpP KOHCTPYKLMU
HOCKa-TpamnnvHa AOMMKEH NPOU3BOAUTLCS C Y4ETOM TOMOrpadum 1 reosniornm HUXHero obeda (pucyHok 9).
KoHCTpykuus TpamnnuHa [OIbkHa npuaaBaTb oOTOpacbiBaemon CcTpye Tpebyemylo  KoHUrypauuio,
HanpaBsreHne 1 ganbHOCTb OTneTa.

OcHoBHaga 3apava rmapaBiin4eckoro pacyerta TpaMriiMHOB - onpeaeneHne napamMmeTpoB MOTOKa B
npepnenax Hocka-TpamninHa 3aJaHHON KOHCbI/IpraLI,I/II/I, 0arnbHOCTU OT6pOC& CTpyu, reomeTpmn cnena Cctpym
B MeCTe BXOd4a €€ Nnon YypoBeHb BOAbI, FJ'Iy6I/IHbI n pasmMepoB BOPOHKM pa3mbiBa, pa3MepoB 6apa.
KOHCbI/IpraLl,I/IFl TpaMnJiMHa AOoJKHa obecneunBaTtb Tpe6yeM|=|e napamMmeTpbl CTpyn n FI/IJJ,paBJ'II/I‘-IeCKI/IIZ pPeXxnm
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NOTOKa B HMXHEM 6becbe. Fny6|/|Ha M pa3Mepbl BOPOHKM pa3MbiBa B MnraHe, yaaneHme ot HN30BOW rpaHu
NNOTUHbI, OPYrnx coopy>i<eH|/||7| n 6eperOB OOJDKHO rapaHTupoBaTtb WUX BesonacHocTb npun Hanbonee
He6J'|aFOI'IpI/IF|THbIX CcUueHapuax pa3BuTnUA pasmbiBa.

6.31 OtpaboTka U OOOCHOBaHME KOHCTPYKUMM HOCKa-TpammninMHa Ha coopyxenusx |-l knaccos
OTBETCTBEHHOCTW AOIMKHbI MPOM3BOANTLCHA HA MPOCTPAHCTBEHHbIX (PM3NYECKNX MOoAensiX, BOCMPOU3BOOSALLMX
BOLOCOPOC U y4acTOK HKHEro bbeda, Ha KOTOPOM NMPOUCXOAUT COMNpsPKEHNE OTOPOLLEHHON CTPYW C BOLHOW
Maccol K pacTekaHue cOPOCHOro noToka Mo LWKMPUHE oTBoAdAwero pycra. Ha mogenu gormkeH ObiTb
nccrnegoBaH NpoLecc pasBuTUsi BOPOHKU M obpa3oBaHue 6apa 13 MpoAyKTOB OTIIOXKEHUNW, B TOM Yucre B
nepvoa Bo3BeAeHUs rmapoyana.

(M3meHeHHas pegakuus, M3m. N 1).
CTyneH4aTble BO4OCNVNBHbIE NNOTUHbI

6.32 CTyneH4aTble BOOOCMNMBHbIE NMOTUHBLI CrieayeT NPUMEHNATb MPU TEXHOMNOMMMU UX BO3BeOEeHUS U3
MarnoLeMeHTHOrO YKaTaHHOro CrosiMM ©OeToHa; HM30BYH IpaHb BOAOCIMBHOW MNMOTUHBI, BKIHOYAIOLLYHO
CTyMNeHW, yknaablBaloT U3 BUGPUPOBaAHHOIO 6GeToHa WNM BLINOMHAT U3 COOPHBLIX aNeMeHToB. BhbicoTa
CTyMNeHel Ha CIUBHOW rpaHy 3TUX MMOTMH JOMKHA ObiTh MponopLuuoHansHa 1-3 cnosiM ykataHHoro 6etoHa
TONWUHOM Kaxaoro 25-50 cm. CnepnyeT pasnuyaTh ABa TUMNa CTyrneHYaTbiX BOAOCIMUBHbBIX MIOTUH:

Heperynupyemble, obecrneymnBarolime CyLleCTBEHHOE ralleHne M3ObITOYHOW KUHETUYECKOW 3HEepriu
Npu yAenbHbIX pacxoaax Bofbl MeHblue 40-45 m2/c. CTeneHb ralleHus 3HepruM Ha Takoil CMIMBHON rpaHi

BO3pacTaeT C YMEHbLUEHNEM YAENbHOIrO pacxofda U yBeNMYEHUEM BbICOTbl NMIIOTUHbLI. YBENUYEHME BbICOThI
CTyNeHEen Ha CIMBHOW rpaHun Jaxe B TpY pasa MNoBbIWAET CTeneHb raweHms aHeprum Ha 5%-10%.

perynupyemble (C 3aTBopamMu Ha rpebHe), npegHasHadYeHHble QAN Nponycka MaBOAKOB CO
3HaYMTENBbHbLIMU YAEMNBbHBIMU pacxogamMn Ha CAMBHOWM rpaHun, coctasnaowmmm go 200-250 m 2/c.

6.33 lNpu NpoeKkTUpOBaHUN CTyneHYaTbiX BOAOCIIMBHBIX MIIOTUH BbicoTOM OGonee 25-30 m ans
obecrneyeHnss pauMoHarnbHbIX YCMOBUA raweHnss W3ObITOYHON KUHETUYECKOW 3Heprum ux cnegyet
BbINOMHATb C KPMBOMMHEWHbIMW B MNPOAOSbHOM CeYeHun obTekaeMbiMU BOAOCIIMBHBLIMU OrofioBKammu
(Hanpumep, 6e3BakyyMHbIMK), NMABHO CONPAralWMMUCA C NPSMON fMHUEN, NPOBEOEHHON Yepes3 KPOMKU
CTyneHen MOCTOSIHHOW BbICOTbI f (pUcyHoK 11). Yron HaknoHa 3TOW NUMHMM [JOSDKEH onpefensTbed

CTaTUYECKMMMU YCINOBUSIMU paboTbl CTyNeH4YaTon BOAOCHMBHOM NIOTUHbI. Heckonbko CTyneHen MeHbLUEN
BbICOTbI, YEM Ha OCTarbHOW 4YacTu CIMBHOW rpaHu, cnegyeTt npegycMaTpmBaTh Ha yyYacTKe COMPSBKEHUs C
KPMBOJTMHENHBIM MpOodUneM BOOOCIMBHOIO OrofioBka, YTO CNOCOOCTBYET yBenMyYeHnio obbemMa ykaTaHHOro
beToHa. Mx BbicoTa JormkHa GbITb MponopLUMoHanbHa YMCy CNoeB YkaTaHHOro 6GeToHa. YCTPOMCTBO Takoro
nepexodHoro yvactka AOMMKHO obecneuvBaTh MpM pacxogax CTyneH4YaToro BOAOCMBA, CYLLECTBEHHO
MEHbLUMX pacYEeTHbIX, YMEHbLUEHWEe pa3bpbI3rMBaHUA BOAbl NPU NepenagHoM pexuMMe TevyeHust Ha
CTyNeH4yaTon CNNBHOM rpaHn (C BO34YLUHbIMU MOMOCTSAMU MOA TPAH3UTHLIM MOTOKOM).

28



:

i

5 0,5d >

: 0,5d [\

i 0.75d | ~

1 b,

g 0,75d |\

‘i d \\

: 3
i ™,

j a [

1 - 6e3BaKyyMHbIA OroyIoBOK C NPOUNINPYHOLLUM HanopoMm Hﬂp ; 2 - KPUBOMMHEWHBIN y4acToK Npodhunns co

CTyneHaMun yMeHbLLIeHHOIZ BbICOTbI; 3 - OCHOBHas 4YacTb I'IpO(bVIJ'IFI CTyneH4YaToro sogocriimBa Cco CTyneHAMun
NOCTOSIHHOM BbICOThI

PucyHok 11* - Cxema npoaonbHOro npodunsa yvacTka CTyneH4aToro Bogocnmea, obecneunsaroLlero
raweHve n3bbITOYHON KMHETUYECKOW SHEPTM, KOTOPbIN MPUMbIKAET K BOAOCIMBHOMY OrOfioBKY

* IameHeHHas pegakums, Mam. N 1.

6.34 CTtyneHyaTble BOAOCNMBLI TpaneleuganbHoro npodunsa cnegyeT npefHasHavaTb TONMbKO AN
nponycka HeGOMbLIMX yAemnbHLIX PACXO0B: Npu BLICOTE NMOTUHBLI He Gonee 10 M - Ao 5 M</c, npu BeICOTe

He Gonee 20 M - 10 10 M 2 /c. YKMNOH HU30BOM rpaHu Takmx NAOTUH OOMKEH YCTaHaBNUMBATbLCA Ha OCHOBaHUK

pacdeTa KpvBOW cBOOOAHOrO NageHus noTtoka C rpebHs BogocnvMBa TakMm obOpas3om, 4YToObl B rawleHum
aHeprun Bbino 3agencteosaHo 0,7-0,8 4NVHBI HU30BOW CTYMEHYATOW rpaHMu.

6.35 Bblkn Mexagy nponetamu CTyneH4YaTbiX BOAOCMMBHbBIX NAOTWH, NpeAHas3HayYeHHbIX 415 nponycka
3HauMTenbHbIX yOenbHbIX pacxodoB, Heo6XxoAMMO paclWMUpsTb B NiiaHe B HanpaBneHun TeYeHuss (PUCYHOK
12), npn 3TOM WKpWHa nporneTa JomkHa 6bITb yMeHbleHa ao 0,35-0,50 oT wupuHbl Ha rpebHe nnoTuHbl. B
KOHLE CYXXEHHOM YacTu nporneTa uenecoobpasHo npedycMaTpmBaTbh BepTUKanbHbIN YCTYM BbICOTON 2-3 M; B
3TOM crnyyae noAdsof Bo3gyxa obecnevvBaeTcs MO BCeMy nepuMmeTpy noTtoka. [Ona cTyneHyaTtbix
BOAOCMMBHBLIX MMAOTUH 3TOr0 TWMa XapaKTepHbIM SABMSETCS MnoBbiweHHoe 6pbisroobpasosBaHue. MoaTomy
3gaHme [OC, pacnpegenuTenbHble YCTPOWCTBA W JMMHWM 3neKkTponepegay [OOSKHbl HaxXOAMTbCA Ha
[OCTaTOMHOM PacCTOSIHMM OT BOOCIMBHbIX MPOMEeTOB.
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a) - NpoJonbHbIV paspes; 6) - Bua Ha BOAOCMMBHOMW NPOMET C HMXHero bbeda; 1 - cermeHTHbIV 3aTBop; 2 -
BOAOCMMBHOW OrofioBoK 6e3BaKkyyMHOro npoduns n3 BubpunposaHHoro 6eToHa; 3 - Obik; 4 - cyxeHue
nponeta; 5 - cbopHbIe dNeMeHTbl CMBHOM rpaHu; 6 - Kpennexue; 7 - BogobonHbIn konogeu; 8 - sogoborHas
CTeHKa

PucyHok 12 - CTyneH4yaTas BOAOCNUBHASA MIOTMHA ANs NPonycka 3HauMTemNbHbIX yAeNbHbIX PacXo4oB

6.36 MNpy NpoekTMpoBaHMM CTyNeHYaTbIX BOAOCNMBHbBIX MNOTUH HEOBXOAUMO YUMTLIBATbL, YTO Y4aCTOK
MX CINMBHOW rpaHu Mexay CTBOPOM, rAe MPOUCXOAUT BO3HWMKHOBEHWE aspauuu Ha MOBEPXHOCTU MOTOKa, W
CTBOPOM, B KOTOPOM My3blpbKM BO3[yXa MPOHWKAKT [0 rpaHel cTyrneHen, - Haubonee kaBWUTALMOHHO
onacHbI. 34ecb CKOPOCTU TEYEHNS YXKe JOCTAaTOYHO BEMMWKM, a BO3AYX ELLE HE NPOHUK 4O rPaHen CTyneHen.
Hanbornee cyllecTBeHHOE MOHMXEHUE OaBreHus HabnogaeTcs Ha BEPTMKAmNbHbIX rpaHsax cTyneHewn. [ns
CHWXEHNS1 OnacHOCTW KaBWUTALMOHHOW 3pO3MM Ha pPerynupyemblX CTyMeH4aTblX MHOronponeTHbIX

BOOOCMMBHBLIX MMOTMHAX (Npy yOenbHbIX pacxogax BoAbl MeHblwe 40-45 M 2 /c) HeoBxoanmo

npegycmaTtpuBaTb YCTyn-adpaTop B KOHLEBOM CTBOpPE ObIKOB BbICOTOW HE MEHee OBYX BbICOT CTyMeHewn Ha
BOZOCIIUBHOM rpaHu.

(M3meHeHHas pegakuus, M3m. N 1).

6.37 TllpM NpUMEHEHMU KOHCTPYKUWUA CTyneH4YaTblX BOAOCIMBHBLIX MMAOTUH CO 3HAYUTENBbHBIMU
yaenbHbIMK pacxogamu (pucyHok 12) Heobxoanmo npegycmaTpyBaTh ralleHne 3HEPrnn B HMKHEM Obedpe.
lMoTepun Hanopa Ha CAMBHOWN rpaHn 3TUX NNOTUH CPaBHUTENBHO HEBENUKMN.

JTabupuHTHBLIE BOAOCNUBLI

6.38 J1TabmpuHTHBIE BOOOCNUBLI CrieQyeT NPUMEHATb AN CYLECTBEHHOrO CHMKEHWS (hOpCUpPOBaHUSA
YBb B cny4yasx, ecrnv Ha noaxoae K OPOHTY COOPYXXEHUS yAerbHble pacxodbl OTHOCUTENBHO HEBENWKKN (He

Gonee 15-20 m</c). x HEOBXOAMMO BLINOMHATL B BUAE BEPTMKAMNbLHOM CTEHKM (OBbIYHO MX BbICOTA He
6onee 4 m), rpebeHb KOTOPOK B NIaHe MMeeT 3uraaroobpasHyto popmy (pucyHok 13).

(M3meHeHHas pegakuus, M3m. N 1).
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PucyHok 13 - Cxema nabupmvHTHOro BOAOCNMBaA

6.39 Heobxoammo yuuTbIBaTb, 4YTO NpW Hagnexawem nogbope napamMeTpoB NabUMpUHTHOrO
BOAOCNMBA MpU TeX e pasmepax no PpoHTY M Hanopax OHW MOryT nponyckaTb pacxoabl B 2-3 pasa
fonblwe, 4Yem npAMoONuMHenHble BogocnmBbl. KoadduumeHT pacxoga nabupUHTHBIX BOAOCHMBOB,

onpeAeneHHbIN Mo UX WUPKUHE MO )POHTY B OCHOBHOM 3aBMCUT OT oTHowenun Hp f p (3peck Hp - Hanop
Ha rpebHe BOAOCNMBA C y4€TOM CKOPOCTHOrO Hamopa Ha nogxoge K Hemy) u L/ 5Hp (pucyHok 13).
Hanbonbluve 3HayeHnsi ero koapULMEHTOB pacxoaa HaxoaaTcs npu 3HaveHusix 0,2 < H f’p <0,4 n npu
L/ By =3,4..3,8. QanbHenwee nosbiwenne 3HaveHun L By npaktudecku He yBenuuuBaeT 3HauyeHve

KoadpdmumeHTa pacxona, a npu 3Hadennsx Lp f BpmeHblue 3,2 3HaueHne KoaddmumeHTa pacxoga pesko
CHWXaeTCA.

(M3meHeHHas pegakuus, M3m. N 1).

6.40 MepenuBHasi KPOMKa CTeHbl NMabWPUHTHOrO BOAOCINMBA AOJSHKHA ObiTb CKpYrfieHa CO CTOPOHbI
BepxHero 6beda paanmycoM, paBHbIM ee TOSLLIMHE.

6.41 Ons yMeHbLUEeHWNs BbICOTblI CTEH NabUPMHTHOrO BOAOCNMBA MO YCMOBUAM MPOYHOCTU AHO MEXAy
CTeHaMy Ha y4acTke, BblABMHYTOM B CTOPOHY HWXHero 6beda, OOMyCcKaeTCsa BbIMOMHATL C 0BpaTHbIM
YKIOHOM, KOTOPbIN AOMKeH ObiTb He OGonbwe 1:3. lNpakTudecku Takoe MeponpusaTne He BAMsSeT Ha
KO3hpULMEHT pacxoaa.

6.42 B cnyyae, ecnv Ha rpebHe NOAMOPHOrO COOPYXEHWS HEQOCTAaTOMHO MecTa AN pasMeLLeHust
NabupuMHTHOrO BOOOCINBA, CXEMa KOHCTPYKLMM KOTOPOro MpuBefeHa Ha pucyHke 13, crniegyeT NpUMEHNATb
ero KOHCTpyKuuo, obo3Havyaemyto kak PKW (Bogocnve Tuna "kKnaBuwnM MWAHUHO"), OPUEHTUPOBOYHLIE
OonTMMarnbHble pa3Mepbl KOTOPOW NpuBeAEeHbl Ha pucyHke 14 ( F - MakcumanbHas BbicOTa CTEH NabvpuHTa).

[INA KOHCTPYKUMM, pa3Mepamu, NpuBEAeHHbIMW Ha pucyHke 14, oTHowenue Lp! Bp = 5; panbHeluee

yBENUYEHNEe ITOr0 COOTHOLUEHMS He oOnpaBdaHO 3KOHOMMYECKU. BO3MOXHbI Moaudumkaumm 3Ton
KOHCTPYKLMN, Hanpuvep:

CO CTyneH4YaTbiM AHOM BHYTPU HMUCXOOALWEN YaCcTM CEKUNN BOAOCINBA, MMEIOLLLEN MEHbLUNI nponerT,

¢ 6ornee ONMMHHOM KOHCOSbIO B HUCXOASLLIEN CeKUMM U T.4.
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a)

3.6F

a) - nnaH;
6) - pa3pes Mo HUCXOASLLEN YaCTu CEKUMU; 8) - pa3pes Mo BOCXOLALLEN YACTM CEKLMUN

PucyHok 14 - JlTabnpuHTHbIV Bogocnue Tuna =& T

6.43 KoacbdpuumneHT pacxoga onst nabMprMHTHOrO BOAOCNMBA C NapansenbHbiMU GOKOBbIMKM CTEHAMM
(pvcyHok 14) 3aBucuT oT 3Havenusi By f B . Ero makcumanbHoe 3HadeHue pgocturaetcs npu By = 55, B

TO ke BPEMsi MPU PacYETHOM pacxofe 3HauyeHne £qHe AOIMKHO BbiTb MEHbLUE 2 Hy.
BeperoBblie Boaocopochkl. BbicTpoToku. Mepenaabi

6.44 Eeperoeble BOﬂ,OC6pOCbI cnenyet yctpaumBaTb [MaBHbIM 06pa30M B TeX cny4asax, Korga
TOI'IOFpa(*)VIFl CTBOpa BO3BeAEeHUA rmgpoyaria He No3BosiAeT pasMeCTUTb BOOAOCIIMBHYKO MNITOTUHY B pyCﬂOBOVI

YyacTu rugpoyana.
OTnuunTenbHble 0cobeHHOCTM BGeperoBbiX BOAOCOPOCOB:
3HaYUTENbHAas NMPOTAKEHHOCTb TPaKTa;
CINOXHble reomeTpuyeckme popmbl OTAENMbHBIX Y4acTKOB 1 BCEro BoAocOpoca B LIEeNoMm;

obpasoBaHMe KOCbIX BOSH W MPLPKKOB Hag OCHOBHbLIM MOTOKOM Ha y4acTKax CYXEHWs U MoBOpPOTOB
TpakTa,

obpasoBaHue KaTALLMXCS BOJH;
aspauusa noToka.
Mpv NpoeKkTpoBaHUM GeperoBbiX BOAOCOPOCOB AOSKHbI ObITb peLleHbl creaytolme 3agayum:

ornpeferieHne reoMeTpuyeckmx OpmM AHa M cTeH Bogocbpoca, CrnocobBCTBYIOWMX YMEHbLUEHMIO
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HexenaTenbHbIX ABNEHUN npu BO34ENCTBMM HA HUX 6ypHoro NOTOKa,

onpenerneHne BO3MOXHOCTU O6pa3OBaHI/IF| KOCbIX BOJIH U MPBbDKKOB Mpwn B3aUMOAENCTBUN 6ypHor0
NOoTOKa C AHOM U CTeHaMUn BOﬂOCGpOCG B MeCTe U3MEeHEeHNA nX d’)OprI;

OlLleHKa aspauuy MOTOKa, MAPaBIMYECKUX COMPOTMBIIEHUA U CMOHTAaHHOrO BONIHOOGpPa30BaHUS Ha
TpakTe Bogocbpoca;

OLleHKa KaBUTaLMOHHOIO BO3AENCTBUS NOTOKA Ha obTekaemble NOBEPXHOCTN BOﬂ,OCGpOCG;

paspaboTka Mep MO CHWXEHWUIO KaBUTALMWOHHbIX BO3OEVWCTBUA M BO3MOXHOCTM BO3HWKHOBEHWS
CMOHTaHHOro BONHoobpa3oBaHns (KaTALWMUXCs BOJH).

6.45 OcHoBHble yyacTku 6eperoBoro Bogocbpoca (pucyHok 15):
1 - nogBoOASALLMIA y4acTOK B BUAE pacyMCTOK BeperoBoro cknoHa u/mnu kaHana;
2 - BOOOCIMB C YCTPOWUCTBAMU ANs PEryNUPOBaHNs pacxona Boabl;

3 - y4acTOK CyXeHusi, co3gaBaeMbli HENOCPEACTBEHHO 3a BOAOC/MBOM AfNS YMEHbLUeHUss obbema
3eMnsaHbIX paboT;

4 - OoTBOASALWMIA KaHamn, BbINOJIHEHHbIN, Kak npasuno, B Bunage npm3amMatu4yeckoro pycna C malnbiM
YKINOHOM [Ha, UCKNYawwmnm noatonneHne sogocnnea n BOSHUKHOBEHME rMapaBlin4eCKOro npbixkKKa;

5 - y4yaCTOK CyXEHUsi M MoBoOpoTa B NNaHe, ycTpauBaeMbll, Kak MpaBurio, B MecTe nepexona
COPOCHOro TpakTa B KPYTOHAKIMOHHbIN y4acTok;

6 - KPYTOHaKMOHHbIA Y4acTOK, BbIMOMHEHHbIW B Buae ObICTpOTOKa unu nepenaga (0OblYHO
MHOrOCTYNEeHYaToro);

7 - KOHL,EBOW y4acCTOK.

B ycnoBusix y3kmx peyHbiX KaHbOHOB 4acTb BOAOCOPOCHOrO TpakTa, pacnorioXeHHas Ha BbICOKUX
OTMeTKaX, BbINOMHAETCS, Kak NpaBumo, B TYHHENbHOW BbipaboTke (pasgen 7).

6.46 Hanbonee pacnpocTpaHeHHble BapuaHTbl KOHCTPYKTUBHOrO OPOPMIIEHNS HavarnbHbIX Y4acTKOB
Beperosoro Bogocbpoca:

bpOoHTanbHbIA Noaxod K BOAOCNMBY - MPW HanMuuyM OOCTATOYHO LUMPOKOKN GeperoBoit Teppachl, B

npepenax KOTOpOIZ MOryT ObITb BbINOMHEHDI pacyncTKK, nogsopduimne K BOAOCIUBY, rpe6eHb KOTOpOro
pacnonaraeTcd napannesfibHO oCh NoANOPHbIX COOPY)KeHMVI unu nog HebonbLNM yrnom K Hew,;
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PucyHok 15 - Cxema 6eperoBoro noBepxHOCTHOro Bogoctpoca

TpaHLWeWHbIN BOAOCAMB - MPU OrPAHMYEHHbIX BO3MOXHOCTAX CO3[4aHWS NOOXOOHbIX PacYUCTOK B
YCNoBUAX KPYyTOro 6eperoBoro CKroHa n/vnm HeonpasAaHHO 6onbloM obbeme pacyMCTOK, a TaKkke B CBA3M
C HeoOXOOMMOCTbIO YCTPOWCTBA MPOTSHPKEHHOrO BOAOCIMBHOIO MNopora Ans Npomnycka 3HavyuTerbHbIX
pacxo4oB BOAbl NPy MaroM nogbeMe ypoBHS BoAbl B BepxHeM bbede.

6.47 PaspaboTka paunoHanbHbix hopM BogocGpocHoro Tpakta 6eperosoro Bogocbpoca Ha yyacTkax
CY)XEHUS!, paclUMpeHNsi, NOBOPOTa MMM UX KOMOWMHAUUM OOMKHa MPOU3BOAMTLCH criocobamu yrpassieHusi
6ypHbIMU  Tomokamu. OBGOCHOBaHME KOHCTPYKTUBHbIX (POPM 3TUX YYacTKOB [OMMKHO MPOM3BOAUTLCS
MeToJamMy MaTeMaTM4yecKoro MOAEenMpoBaHus U MpoBepsaTbCca Ha duandeckux Mogdensx. B mpouecce
MOAEnMpoBaHUA 0coBoe BHUMAaHWE AOIMKHO ObiTb YAENEHO BbISABMEHWI0 KaBMTALMOHHO OMacHbIX 30H U
Y4YaCTKOB MOKanbHOro MoBbILLEHNA YPOBHEN BOAbI.

[Mpy NPoOeKTMPOBaHMN KOHCTPYKUUWA, ynpaBnalowmux B6ypHbIM MOTOKOM, criegyeT CTPEMUTbCH K TOMy,
4YTOObI OOTEKaHMe Nx Nponcxoaunno 6e30TpbIBHO.

6.48 B MecTax cyxeHusi 1 noBopoTa GOKOBbLIX CTEH BOAOCOPOCHOrO TpakTa Ha MOBEPXHOCTU BYpHOro
noToka HensbexxHo obpasoBaHMe KOCbIX BOMNH (NpbhkkoB). VX oGpa3oBaHne MOXHO cuMTaTb AONYCTUMbIM B
crny4yae, Korja OHV He NPUBOASAT K BbiNneckam Yepe3 G0KoBble CTEHbI M HE CO3[atoT HenpueMnemMyto KapTuHy
TEYEHNs Ha HXKEepPacnoNIOXKEHHOM YacT BOAOCGPOCHOro TpakTa.

Mpy HEeOGXOAUMOCTU CHWXKEHUSI BbICOTbI KOCbIX BOSMH (MPbIKKOB) CrieQyeT BHECTUM KOHCTPYKTUBHOE
M3MEHEHNE B OYepTaHue CTeH, a Npy HEOOGXOAMMOCTH, U B OMepTaHusl AHa BodocOpocHoro TpakTta. Moadop
pauMoHanbHOro oYepTaHns BOAOCOPOCHOTO TpakTa B 30He 06pa3oBaHuMsl KOCbIX BOJIH CriedyeT NpOou3BOAUTb
MeToJamMy MaTeMaTU4YeCKOro MOAENMPOBaHMS. B OTBETCTBEHHBIX Cryyasix TpebyeTcs aKcnepuMeHTarbHoe
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noateepXxaeHne.

6.49 lMpu BbIBOpE YKNOHOB AHa TpaccChl BLICTPOTOKOB, MPOMYCKAKLWMX pacxodbl BOAbl C BbICOKUMM
CKOPOCTSIMM TeuveHusi, HeobxoOumMo CTPeMUTbCs, 4YTOOblI Oonbluias 4YacTb BEPXOBOro yyacTka TpakTa
BbINOSIHANACL C OTHOCUTENBHO MarbIMU YKIIOHAaMK, @ y4acTOK CO 3HAUYUTESIbHBbIMU YKIIOHaMM pacnonarasncs
B KOHUe ObicTpoToka. [Npu conpsiXeHWn y4acTKOB C OTHOCUMTENbHO MarsbiMW YKIOHaMuM AHa C y4acTkamu,

YKIIOH [JHa KOTOpbIX i}}iKp (roe l‘Kp - KPWUTWYECKMI YKIMOH) credyeT MPUMEHSTb  KOHCTPYKLMW,
UCKITIOYatoLLMe NMOSIBIIEHUE Ha KPYTOHaKMOHHOM y4acTke 3HauMTeslbHbIX BaKyyMOB U KaBUTaLUK:

BbIMOJIHEHNE I'IpOCpVIJ'I‘i-I AHa 3TOro y4actka no KpVIBOVI cBOOOAHOIO nNageHus, paCC‘JVITaHHOVI no
cpe,quVl CKOpPOCTWN Ha BEPXOBOM Yy4acCTKe;

YCTPOWCTBO B MPOJOSMbHOM Mpodhune Ha CTbike 3TUX Y4acTKOB BepTUKarbHOro ycTyna ¢ NoaBOAOM K
HeMy BO3ayxa.

[na CHWwkeHUa onacHOCTU KaBUTAUMWOHHBIX $BMEHMN Ha TpakTe Takux ObICTPOTOKOB criegyet
npegycMmartpuBatbh YCTPOMCTBA ANSA CHabXeHMs BO3QYyXOM CIOEB MOTOKA, MPMMbIKAWWMX K ob6TekaemMbiM
NMOBEPXHOCTAM (aapaTopbl MOTOKa), TPeboBaHMA K KOTOPbIM NpuBeaeHsl B 6.22 1 6.24.

6.50 dopma M KOHCTPYKUMUSI KOHLEBOrO y4yacTka 3aBUCAT OT CXeMbl CONpsbkeHusi Bogocbpoca c
HWKHUM Bbedom.

Mpu cpegHWX M BBLICOKMX Hanopax M NpWM HanMyinM B HWXKHEM Obedpe ckanbHbIX M NOMyCKanbHbIX
rPyHTOB conpshkeHne G6becoB Hanbonee uenecoobpasHo OcyLecTBNATE MO Tuny oTbpolueHHon cTpyw. B
3TUX YCINOBUAX KOHLLEBOW y4yacTOK BOOocOpoca BhIMOMHSIETCS B BMAE HOCKA-TPAMMIMHA, KOHCTPYKLUUS
koToporo nogbupaetca Takum obpasom, 4yTobbl obecneunTb nepepacnpegeneHue CTpyu U NocTynreHue
oTbpackiBaeMOro notoka nog BO3MOXHO MEHbLUMM YINOM K npoTuBononoxHomy 6epery (pasgen 9). lNMpwu
3TOM, ralleHne 3Heprum cOPOCHOro MOTOKa AOMMKHO MPOUCXOAUTb B BOPOHKE MECTHOrO pasMbiBa WK B
cneumanbHO NOAroTOBMEHHOM yrry6neHun B aHe oTBosulero pycna. lMpu yrpo3e nogmblBa OCHOBaHMS
KOHLIeBOro y4acTka Bogocbpoca, a TakkKe CyLeCTBEHHOrO BO3[AeNCTBUS B 30HE NadeHwWs CTPpyn Ha
GeperoBble CKIMOHbI A0MKHbI OblTh pa3paboTaHbl MEpPONPUATUS, MPENATCTBYIOLLUME NX Pa3PYLLEHWIO.

B cnyuyae nonyckanbHbiX M HecCKarbHbIX FPYHTOB, Cnaralowmx pycrio B HkHeM Obede, KOHLUeEeBOW
y4yacToK crnepayeT BbINOMHATL B BMAe BO4OOOMHOro konoaua unm Bogobos ¢ racutensamu aHeprum (nupcehl,
wawkn n gp.). ConpshkeHne ObICTpOTOKa C Bogoboem crnefdyeT OCYLECTBRATb YCTYNOM B Cryyasx
yka3aHHbIX B 6.23. [1HO 1 6epera oTBoOAALWEro pycna A0MmKHbl ObiTb 3aKpenneHs.

(N3meHeHHas pegakuus, Nam. N 1).

6.51 YMeHblUeHNe CKOpOCTM TeYEeHMS U MOBbIWEHWEe WHTEHCUBHOCTW ralleHWs 3Heprum noToka B
npegenax Tpakta ObiCTpoToka MOXeT ObiTb AOCTUTHYTO YCTPOMCTBOM Ha €ero JdHe YCUIIEHHOW
LepoxoBaToCTU. B KayecTBe yCMNEHHOW LUEPOXOBATOCTM Yalle WCMOoNb3ylT HU3KMe CTeHku (pebpa),
CNMOLWHbIE UNW OTAeNbHO CTOsWMe, pacrionaraemble B NNaHe pasnuyHbiM obpasom (pucyHok 16)
TpaneuenaanbHOro Wnu NPSIMOYrofbHOrO ceyeHus. BbicoTa anMeMeHTOB LepoXoBaToCTN He AOmKHa ObiTb
bonee ki3, rae j - rmybuHa notoka. Mcnonb3oBaHue YCWUMEHHOW LLepoXoBaToCTU 3AEKTUBHO

obecrneynBaeT ralleHWe SHeprum He TOMbKO Ha TpakTe ObICTPOTOKa, HO M Ha BOOOCIUBHOW rpaHu
NOBEPXHOCTHOIO BOAOCOpOCa, 4YTO CYyLECTBEHHO YnydliaeT YCroBus paboTbl HUKEPaCNONOXEHHOro
Bogo6oMHOro Konogua.
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! = B - paccTosiHMe MexXay OCAMU 3fIeMEHTOB LLePOXOBAaTOCTH; 4 - LUMPUHA SSIEMEHTA LLIEePOXOBaTOCTH
(I'Ipl/l TpaneuengaribHOM ce4YeHunn - cpegHAaa no BbICOTe)

PucyHok 16 - Tunbl yCUNEHHOW LLepoXoBaToCTN Ha BbICTPOTOKaX:

[MpMMeHeHne yCUNeHHOW LLepOXoBaTOCTM CMOCOOCTBYET CyLleCTBEHHOMY obnerdyeHuto (a vHorga u
oTKady OT YCTPOWCTBA) KpenneHust B HWXKHEM Obedbe, a Takke CHWKEHWIO OMNacHOCTU KaBUTALMOHHbLIX
BO30eNCcTBUN Ha obTekaeMblX NOBEPXHOCTAX. HavanbHbIN CTBOP, HUXKE KOTOPOro yCTpanBaeTCcs yCureHHas
LUepoxXoBaToCTb, NPUHMMAaETCH Bbille MecTa, rge CKOPOCTW MOTOKa OOCTUraloT MOPOroBbiX 3HAYEHUR, nNpwu
KOTOpPbIX BO3MOXHO BO3HUKHOBEHWE KaBUTaLUW.

(M3meHeHHas pegakums, M3m. N 1).

6.52 lMpu npoekTMpoBaHMM ObICTPOTOKOB crneayeT Yy4uTblBaTb BO3MOXHOCTb BO3HUKHOBEHMSA Ha
CBOOOAHON MOBEPXHOCTU KaTALUMXCA BONH. BO3HMKHOBEHME KaTALUMXCS BOSIH BO3MOXHO Npu GOnbLUON
AnvHe ObICTPOTOKAa, KOrga Ha HeM YCTaHaBMMBAaEeTCA PEXUMM TedeHus, OnuM3Kkni K paBHOMEpHOMY, Mnpu
NMOCTOSIHHOM YyKnoHe AHa 6onee 0,01 vnu Npu M3MEHeHMU yKroHa AHa ¢ 6onblero Ha meHblwun. pu
aspaumyM noTtoka BO3MOXHOCTb 00pas3oBaHMs KaTAWMXCA BONMH yMeHbluaeTcs. [lporHosnpoBaHue

BONMHOOOpa3oBaHusi crieqyeT BbINOMHATL pacyeTHbIMU MeTodamu Ans psiga pacxogos ot 0,2 QP o QP—

MaKCMMarbHbI pacyeTHbIN pacxof cbpoca vepe3 CoopyxeHwe, Ansl BbisiBNEHMs pacxoda, Npu KOTOpoM
BOJSHbI MOTYT JOCTUraTb HanbornbLUen BbICOThI.

Onsa  ucknoveHuns 06pa3OBaHI/IF| KaTdawmxca BOJIH  cnegyeT  yCTaHaBnivMBaTb  NpoAOJibHble
pasgennTternibHble CTeHbl WU NPUMEHATb 6e3BOHOBLIE CbOprI nonepevyHoro ceyvyeHud 6bICTp0TOKaI
TPeyrosibHyto, napa60nv|qe0|<yro, ANINNTUYECKYO U T.4.

KaTsawmecs BOMHbI MOryT CHUTaATbCA AONYCTUMbIMU B CIly4asdX:

FJ'Iy6VIHbI npu Hann4dmm Katdauwmxca BOJIH MeEeHblue FJ'Iy6l4H, COOTBETCTBYOLLKNX Cly4ak nponycka
MaKCumMaribHOro pac4eTHoro pacxoga QP;

konebaHnsi ypOBHS B HWkHEM Obede, 0OycrnoBrneHHble BONMHOOOpa3oBaHWEM He Bbi3biBalOT
HeXxenaTtesbHbIX NOCNeaCTBUN.

(N3meHeHHas pegakuus, M3m. N 1),

6.53 MNepenagpl cnegyeT ycTpamBaTb B TEX Chyyasx, korga penbed MeCTHOCTU U/MNW BbINOJTHEHHbIE
NpOeKTHble NPopaboTKM NOKa3bIBAOT MX NPEMMYLLECTBO nepen BapuaHTOM ObiCTpoToka. PasnuyaloT Tunbl
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nepenagoB (pucyHok 17): opgHocTyneHyatble (a) W MHorocTynenyatble (6), korogesHble (a, 8) U
6eckonogesHble (6).

PucyHok 17 - CxeMbl nepenagoB

Yucno ctyneHew, ux BbICOTa M ANWHA AOMKHbI yCTaHaBMMBaTbCA B 3aBMCMMOCTW OT NPOAOSIBHOrO
Npodunst MECTHOCTU U KOHCTPYKTUBHBIX COOGpaxeHmn. [invHa cTyneHen ;| KkonogesHoro nepenaga AomkHa

Ha3Ha4aTbCs HE MEHbLLEe CyMMbl 3HAYeHWI OanbHOCTU OTneTa CTpyu £ OT CTEHKUM BEpXHEM CTyneHu u
ONWHBI NpbbKKa fnp BHYTPU BOJOGOMHOro Komogua, obpasyeMoro CTEHKOW paccmaTpyMBaeMoOn CTYMeHu:

{21 +fnp. BbicoTa BOgoGOMHOM CTEHKM AormkHa obecrneyvBaTh 3aTonfieHue rmMapaBlnMyeckoro rnpbbkka
BHYTPU kornogua.

6.54 TpaHwenHble Bogocbpockl (BOAOCOPOCHI C TPaHLIENHbIM BXOAHBIM Y4acTKOM) LenecoobpasHo
NPUMEHSATb MPU CTECHEHHbIX MOAXOAHLIX YCIOBMAX W KPYTbiX GeperoBbixX CKMOHaX, KOrga yCTPOWCTBO
dpoHTanbHOro Bxoga B BOAOCOPOC NPpMBOAUT K HEOBXOAMMOCTM BbINMOMTHEHUS FMYBOKUX 1 CYLLEECTBEHHbIX NO
o6bemy BbleMOK. Takoro poga BXOAHblE YYacTKM C pa3BUTbIM BOOOC/MBHLIM (DPOHTOM criefyeT NpuMeHATb
npu HeobxoaMMocTH obecneveHnss OTHOCUTENBHO HebonbLLNX KonebaHui ypoBHA BepxHero bbeda. B atom
Cryyae TpaHLWeWHble BXOOHble Yy4acTkM npegycmaTtpuBatoTcs 6e3 3aTtBopoB, a WX rpebeHb [OrmkeH
BbINONHATLCA Ha oTMeTke HITY (pucyHok 18).
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a) - nnaH; 6) - Bng Ha 6OKOBOW BOAOCMMB CO CTOPOHbI BOAOCOPOCHOW TpaHLIeW; 8) U &) - NonepeyHble
pa3pesbl No nporieTaMm 6O0KOBOro BOAOCMBA, COOTBETCTBEHHO, C HOCKaMu 1 6€3 HOCKOB Ha CITMBHOW rpaHu;
1 - BbICTPOTOK; 2 - BOKOBOW BOAOCHMB; 3 - NposieTbl 6OKOBOro BOAOCNMBA C HOCKAMM Ha CIIMBHOW rpaHu; 4 -

nponetbl 6€3 HOCKOB; 5 - BogocbpocHas TpaHLues

PucyHok 18 - beperoBoi NOBEPXHOCTHLIN BOAOCOPOC C TPaHLLENHbIM BXOOOM

Oco6eHHOCTb KOMMOHOBKM BOAOCOPOCOB C TpaHLWEWHbIM BXOAOM COCTOUT B TOM, 4YTO BoOAa
cbpacbiBaeTcsi Yepe3 pachnorioXeHHbI Ha rpebHe BOOOCNUB B OJIMHHYK TpaHLlew, Mo KOTOPOM OHa
nocTynaeT Ha TpakT Bogocbpoca.

BooocGpocHylo TpaHuwelo criegyeT pacnonaraTb napanfienbHo Gepery npu  pacnofiokeHuu
BOZOCINBA C 0JHOV ee GOKOBOW CTOPOHbI UM MPW PacnofioKeHUn ¢ ABYX CTOPOH - ¢ GOKOBOW ¥ TopLieBoit. B
cryyae 6GnaronpusiTHbIX Tonorpacguyecknx ycrnoBuii cbpoc Bodbl B TpaHLUEK OOIMKEH OCYLLECTBNATLCA C
ABYX BOKOBbIX CTOPOH U ¢ Topua. [ns passuTus BogocbpocHoro opoHTa LenecoobpasHo npeaycMaTpueaTh
nepen BXOAHbIM ceyeHreM Boaochpoca HECKONbKO Beepoo6pasHO pacnoroKeHHbIX TpaHLeNn.

6.55 B cocTtaBe TpaHLWeNHbIX BXOAHbLIX Y4aCTKOB criefyeT MNPUMEHSTb BOAOCIMBHBIE CTEHKU C
oronoeBkamyn Ha rpebHe, obnagawwymn BblCOKMMK  KO3adhbduumeHTammn pacxopa: 6e3BakyymHble U
BakyyMHble, MNPV 3TOM He JonyckaeTcd mx paboTa B MOATOMNMEHHOM pexume TedeHusd. [log cTpym BoAbl,
nocTynaroLime B TpaHLLe nepenmeBoM yYepe3 obTekaembl OrofioBOK, criedyeT npedycmaTtpusaTtb NOABOA
BO3AyXa.

6.56 MMapaBnMyeckunii pacyeT TeYeHUs Ans onpeaeneHns pasmepoB TpaHLLEeW OOMMKEH NPoOBOAUTLCS
Ha OCHOBaHWM ypaBHEHWS NOTOKa C NepeMeHHO Maccoi, Npy 3TOM MOXHO NpeHebperaTb NoTepsiMu Hanopa
Ha TpeHue Mo AnuHe.

6.57 lNMpn NpoeKkTMpoBaHUMN TPaHLUENHbIX BXOAHbIX Y4aCTKOB BOOOCOPOCOB HEOOXOAMMO Y4MTbIBATb
BO3MOXHOCTb  Pas3BUTMS  LUPKYNSLMOHHOIO [OBWKEHWs B TpaHwee, KOTopoe Habniogaetcsa npu
OAHOCTOPOHHEN nodade BoAbl B TpaHwetro. [Ons npedoTBpalUMILs Takoro ABWXKEHWUSA, NpUBOOALLEro K
CYLLeCTBEHHbIM MepekocaM YPOBHEN B MOMNEPEYHbIX CEeYEHUsIX TpaHLLIen, KOTOpble pacnpoCcTpaHsTCca Mo
AnvHe TpakTa Bogocbpoca, BO3MOXHO MPUMEHEHUE CNEeAYOLWNX KOHCTPYKTMBHBIX MEPOMPUATUIA:

yepenosaHmne no arnuHe BokoBOro BOAOCIIMBHOIO (prHTa y4acCTKOB C MagkuMmun orornoskamum u
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orosioBkamy, 3aBepLualoLMMUCs HOCKamMn, oTOpachkiBaloWMMK NOTOK K MPOTMBOMOMOXHOW CTEHE TpaHLUEM
(pucyHok 18); Hanbonee yaobHo Takoe YepeoBaHWe B Criydae BOAOCMMBA C NPOMEXYTOYHbIMU Bbikamu;

YCTaHOBKa I'II/IpCOB-I'aCVITeJ'I917| Ha OHE TpaHLleu;

YCTPOMCTBO BbICTynawwmx pebep Ha OOKOBOM CTEHe TpaHLIEeW, PacrnofioKEeHHOW HanpoTuB
BOZAOCITMBHOW CTEHbI.

Heo6XoaMMo yunTbIBaTb, YTO 3TU KOHCTPYKTUBHBLIE MEPONPUATUS NMPUBOAOST K YBENMYEHMIO aspaLun 1
rny6GuHbI NOTOKa B TPaHLLEE M B HaYane oTBOAALLEro ydacTka Bogocopoca.

BcnomoratenbHble Bogoc6pockl. [lnaBkue BcTaBKU

6.58 BcnomoratenbHble BOAOCOPOCH, B CYLIECTBEHHOW Mepe noBblwakwmne 6e3o0nacHOCTb
aKkcnnyaTauum ruapoysnos, OOMKHbI NpeAHasHavYaTbCca Ans Nponycka NaBoAKOB peakon NoBTopsemMocTu. Mx
BKMIOYEHWE B COCTaB rMOPOY3roB LienecoobpasHo npu CyWweCTBEHHOM MPEBbLILEHUN MOBEPOYHOro
pacyeTHOro pacxoaa Haf, OCHOBHbIM.

KoHCTpYyKTMBHO BCroMoraTenbHble BOAOCOpochbl cnegyeT BO3BOAUTL B BUAE HeperynmpyeMbix
BogocbpocoB (6e3 3aTBopoB), BOOOCOPOCOB C BogoAencTByowmmm 3atsopamu (10.21-10.24) nnm B Buae
nnaekux (pasMmblBaeMbIX Nepenuearowmmcs Yepes rpebeHb NoToKkoM) BCTaBok. K 6naronpmsaTHbIM yCroBUSIM
ONsi BbINONHEHUS BOAOCOPOCOB NepBbIX ABYX TUMOB OTHOCHATCS:

ANVHHBIA PPOHT BOOOCOPOCHbLIX COOPY>KEHUMN,

Hann4yne Ha 6epery BOAOXpaHunua ceanoBUHbI, No3BONISIIOLLEN OTBOAUTD BOAY Ha y4aCTOK HWXe no
TEYEHUNIO PEKN Unn B /J,pyr017| BOOOTOK.

Takve BO,D,OCGpOCbI MOTYT BbINOJIHATLCA B 6eper03017| 4YacTun MIOTUHbI UK B nopodax 6€peFOBOFO
NPUMbIKaHUA.

MnaBkue BCTaBKW criegyeT BLINOMNHATL B BUAE paspyLuatolleincs npu nepenuee Boabl Yepes rpebeHb
HacbInu, KOTopasi NP YPOBHE BOAbI HUXE rPebHs ABNSETCSA YacTbio HanopHoro opoHTa rmapoysna.

6.59 OTBOAALLME TPaKTLI BCOMOraTerbHbIX BOAOCOPOCOB HEOOXOAUMO BbINOSHATE C MUHUMAIbHBIMU
3aTpaTtamMu bes cneunanbHbIX yCTpOI7ICTB Oona raweHuma sHeprum uU C obneryeHHbIM KpenneHnem
BogocbpocHoro Tpakta unu Boobwe 6e3 atoro kpenneHus. B To e Bpemsi He cnegyeT gonyckaTb
aBapuiiHbIX paspylleHnn B npefenax aToro Tpakta. [lpyM npoekTuposBaHuW OTBOASALLEro TpakTa
BCMomoraTtesnbHbIX BOA0COPOCOB, AOMKHA ObiTh ONpefeneHa 30Ha BO3MOXHbIX 3aTOMMEHUA U pa3paboTaHbl
MeponpusTUS MO OMOBELLEHWIO HaceneHns O MpOMycke pacxodoB BcrnomoraTenbHOro BogocHpoca.
KoHcTpyKuuen BcrnomoraTenbHblX BOAOCOPOCOB B Criydyae WX PeaKoro MpUMEHeHUs [OomkHa ObiTb
npegycMoTpeHa BO3MOXHOCTb NPOBEAEHNS BOCCTaHOBUTENMbHbBIX paboT.

6.60 BcnomoratenbHble BOgocbpockl, 0cO6EHHO paccyMTaHHbIe Ha MPOMYCK 3HaYMTerbHbIX Pacxoaos.,
HeobxoAMMO ycTpamBaTb Takum obpasom, 4Tobbl Npy JOCTMKEHUW ONPEeAEneHHOro YpoBHS U pacxoda Boapl
BKINIOYanacb nuvlb YacTb ux ppoHTa. [Ana atoro rpebeHb pasHbiX Y4acTKOB TakMx BOAOCOPOCOB AOIMKEH
pacnonaratbCA Ha pasHbIX OTMEeTKax. Tem cambiM CHmXaroTCA pacxoabl Ha BOCCTaHOBJleHUEe
MepBOHAYanbHOro COCTOSIHWMSA BCMOMoOraTeneHOro Bogocbpoca nocne nporycka nasogka. CTyneHdaToe
BKIOYEHNE B paboTy BCroMoraTerbHbIX BOAOCOPOCOB, COBMELLEHHbLIX C NMOTUMHOW, NO3BOMNSET nsbexaTb
CYLLIECTBEHHOIO YBENMUYEHUSI COPOCHOTO pacxoda Npu OTHOCUTENbHO HEBBLICOKUX OTMETKAX YPOBHS HUXKHETO
Obeda.

6.61 B CypOBbIX KIMMaTU4eCKnx YCroBuUAx HeobxogMmo y4nuTbiBaTb, YTO YCIOBUA 3KCMnyaTtauuun
BCnomMoraTtesibHbIX BO,EI,OC6pOCOB MOTYT YCINOXHUTBCA B CBA3N:

C HanuuueMm nbAa Ha NOBEPXHOCTU BOAbl, BOGNMU3M BOOOAEWMCTBYIOLMX 3aTBOPOB, Nbda U K3-3a
o6Mep3aHus UX 3NIEMEHTOB MpU OTpMLUATENbHbIX TEMNepaTypax;

C MefJieHHbIM OTTanBaHUeEM BECHOW HacbInen pa3mMbiBaeMblX BCTaABOK.
6.62 Pacxop nnaBKkoOW BCTaBKM [OOJDKEH YCTaAHABMBATbCA C YYETOM MPOMYCKHOW CMOCOOHOCTU

OCHOBHOrO 3KcnnyaTaunoHHoro sBogocbpoca n MNAC. YpoBeHb BoAbl, NPU KOTOPOM HayMHAETCA pa3MblB
BCTaBKW, JOIMKEH ObITb onpeaeneH Ha OCHOBE BOOOXO3ANCTBEHHOro 060CHOBaHMWS, @ ee OCHOBHbIE pa3mepbl
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(NpOTSXKEHHOCTL MO rpebHIo, OTMeTKa rpeGHsa 1 nopora, AefeHne Ha y4acTKu) - Ha OCHOBe MMAPaBMYecKoro
o6ocHoBaHuA. BcTaBka OomkHa BO3BOAMTLCS M3 NErkopasMblBaemMoro martepuana, CBOWCTBA KOTOPOro
JOIKHbI COXPaHATLCA Ha BECb Nepuop 3KChnyaTtauun; 3ToT matepuan He OormkeH o6nagaTtb CKoMb-HMBYdb
CYLLECTBEHHbIM cuenneHnem. [Mpu BKMOYEHWM BCTaBkM B paboTy [OOMKEH Jerko paspywaTtbcs U ee
NPOTUBOMUNbTPALMOHHLIN 31IeMEHT. B oCHOBaHMK BCTaBKu AOJHKHA ObiTb BbiNOSHEHA 6eToOHHasi 0bnmMLoBKa
N NPUHSTBI Mepbl MPOTVB ee paspylleHus Npu nepenvee Boabl. B MecTe conpsikeHWst 3ToN 0BnULIOBKK C
NPOTUBO(UINbTPALMOHHBIM 31IEMEHTOM AOMKHA ObiTb NpeaycMoTpeHa 6eToHHas noayLuka.

PaambiBaemasi BcTaBka orpaxaaeTcs yCTosIMU; BblkaMn OHa MOXeT OblTb pasfeneHa Ha oTAenbHble
yyacTku. [JopoxHOe MoKpbITUE, ECMNU OHO MPONOXKEHO MOBEPX Pa3MbIBAEMOI BCTaBKM, Takke AOMKHO NErko
paspyLLaTbCA NOTOKOM.

6.63 lNpu paspaboTke KOHCTPYKUUW MNMaBKMX BCTABOK crieayeT paccMmatpvBaTb BapuaHTbl, Korga
nepenuB HayMHaeTCsl Ha BCEM (QPOHTE MMaBKMX BCTABOK B Mpedenax OOHOro M3 ero M3ofMpOBaHHbIX
y4acTKOB WNU CHavyana MnoOTOKOM pasMbiBaeTCs MUOHEPHbIN KaHan (kaHaBa) Ha ux rpebHe. [nga
WMHTEHCUMKauMM pas3MbiBa HU30BOrO KIIMHA NaBKMX BCTaBOK LienecoobpasHo MX OcHawaTb Tpurrepamu
(Tpybamu, Bxog B KOTOpble B BepxHeM Obede pacnonoxeH Ha OTMETKax, NMpW KOTOPbIX BCTaBKa AOIDKHA
HauMHaTb paspyLlaThbCsl, a BbIXOA M3 KOTOPbIX BbIBEAEH HA HU30BOW OTKOC BCTaBKM).

6.64 Ha oakcnnyaTauMio pasMblBaeMblX BCTABOK  pacnpoCTpaHsAlTcs Bce  TpeGoBaHus,
npegbaBnsieMble K 3KCMnyaTauum nioTUH U3 FPYHTOBLIX MaTepuanoB. Kpome TOro, HU30BOW OTKOC BCTaBKU
[OIKEeH NpefoXpaHaTbCst OT 3apacTaHns u obpasoBaHUsi KOPHEBOTO KOBPA, a NMUOHEPHBIV kaHam Ha rpebHe
BCTaBKWU JOIHKEH OUMLLATLCS OT 3aCOPEHUSI.

7 TyHHenbHbIe U TPyO4aTblie BOAOCOPOCHI C MOBEPXHOCTHLIM 3a00pPOM BOAbI
Be3HanopHble 3aKpbiTble BOAoCOpocbl ¢ (PPOHTanbHbIMU (NMOGOBLIMU) UNU TPaHLWEWHbLIMU
BXOAHbIMM y4YacTKkaMm

7.1 B 6e3HanopHbIX 3akpbiTbix Bogocbpocax ¢ dpoHTasnbHbIM (11060BbIM) BXOOOM, AOIMKHO ObiTh
obecneyeHo TEYEHUE C YaCTMYHbLIM 3anoSfIHEHWEM MOMEPEYHOrO CeYeHWs Ha BCeW AnvHe TpakTa. Takue
BOL4OCOpOCHI MOryT ycTpamBaTbCs C HebonblwmM ykroHoM gHa (pucyHok 19 a) u 6). MNMpu 3Ha4YMTEnbHOM
nepenage 6bedoB 3a BXOAHLIM OrOfIOBKOM TaKMX BOAOCOPOCOB criedyeT ycTpauBaTb KPYTOHAKMOHHbIN
yyacTok. ConpspkeHne ero ¢ OTBOASLMM YYacTKOM C MasnbiM YKIIOHOM AHa [OOMMKHO BbINOSHATHCS
paavanbHbIM MOBOPOTOM B BEPTMKaNbHOMW NNOCKOCTU (pucyHOK 19 8).

a) - HeMnoATOMMEHHbI BOAOCIMB C LUMPOKUM MOPOrOM;  8) - HENOATOMIEHHBIN BOAOCMMB NPaKTUYECKOro
npodcuns

a) 'Q a
LTI TS TS
&,-_f}?-‘:‘g:— — et
W Jmm h“T h
L s [
L =5 -

-
FEEETS

6) - NoATONNEHHbIV BOAOCIUB C LLIMPOKNM NMOPOroM;

PucyHok 19 - be3HanopHble 3aKkpbiTble BOOOCOPOCH! C PPOHTaNbHbLIM TOGOBLIM BXOA0M, NPOMyCKHas
CMOCOBHOCTb KOTOPLIX ONpeaenseTcs kak Ans BoAOCNuBa
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7.2 TponyckHas crnocoBbHOCTb (PpOHTanbHLIX BOAOCOPOCOB OMNpedenseTcs YCroBusMM Bxoda U
cTeneHbio ero noaronneHus. MponyckHyo cnocoBHOCTL OrONOBKOB, B Mpeaenax KoTopbIX NOTOK He KacaeTcs
BEPXHEN KPOMKM BXOOHOIO CEYEeHMWsl, ClieQyeT paccuuTbiBaTb HA OCHOBAHUM CXEMbl WCTEYEHUS Kak

Bogocnue. Mpu Hanope Ha BxogHom nopore & = (1,2...1,25)/, (4, - BbicoTa B KOHLE BXOAHOMO OrosioBka

BoAoCOpoca) BEPXHSISi KPOMKa BXOAHOMO OTBEPCTUSA OrofioBka 3aTansiMBaeTcs U poHTanbHbIN Bogocbpoc
HaumHaeT paboTaTb MO CXEME UCTEYEHMUsI Yepes OTBEPCTHE.

7.3 lNpn HENOATONSNIEHHOM BXOOHOM CeYeHUN hpoHTanbLHOro BogocnMea HeOOXoaAMMOo pasnuyaTb Tpu
cxembl ero paboTbl Kak BoOocnmBea, n3obpaxeHHble Ha pucyHke 19. Kak ons HenogTonneHHoro Bogocnmea ¢
LUMPOKUM MOPOroM, MPOMNyCcKkHas CNocOBHOCTbL BXOAHOrO OrorfioBka AOMMKHA YCTaHaBNMBATLCHA MPU YKMOHE
OHa MeHbLLEe KpUTUYECKOro U OTHOLLEHUN €ro AMNWHbI K Hanopy

3<L/H<10. (5)

B atom HepaBeHcTBe [, 1 H - AnuHa Bogocbpoca 1 Hanop Ha ero BXO4HOM rnopore.

BnusaHve yknoHa gHa Ha MpONyCKHYK CNOCOBHOCTb (hpoHTanbHOro Bogocbpoca, paboTtatoLiero no
CXeMe HenoAaTONNeHHOro BOAOC/MBA C  LUMPOKUM Moporom (pucyHok 19 a), [OMKHO y4uuTbliBaThbCS
nonpaBoYHbIM KO3hDULMEHTOM, YBENUUMBAIOLLUM KO3 dULMEHT pacxoaa. Mpu npubnmxeHnn yknoHa gHa
HenoATOMNMEeHHOro OrofioBKa K KpUTUYECKOMY YKINOHY criefyeT BepXHEe rpaHNYHOE 3HaYeHne B HEpaBEHCTBE
(5) yBenuumsatb npumepHo Ha 30%.

(N3meHeHHas pegakuusa, Mam. N 1).

7.4 OnpepgeneHve npoOMNyckHOMW CNOCOBHOCTM poHTanbHOro Bogocbpoca, BXOOHOM OrofioBOK
KOTOporo paboTaeT Kak noaTOMfEHHbIN BOAOCAUB C LUMPOKMM MOPOroM, AOMMKHO NPOU3BOAUTLCS MNpu
LiH =6... 10 unu npu HanuUuMu NOATOMIMEHUSI CO CTOPOHbI €ro BbIXOOAHOIO ceyeHus (pucyHok 19 6).

PacyeT BO3MOXHOCTU NOATOMMEHNS CXaToro Ce4YeHWst BO BXOAHOM OrofioBke (hpOHTanbHoro sogocbpoca
crnefyeT BbIMOMHATL Ha OCHOBE MOCTPOEHMSI KPMBOW CBOGOAHON MOBEPXHOCTW BBEPX MO TEYEHUO OT
rpaHu4Hon rnybuHbl B €ero BbIXOAHOM cedeHuun. [lponyckHas CnOCOBHOCTb oOnpedenseTcs MeToAoM
nocrnegoBaTenbHbIX NPUBIIMKEHUIN, MPUMEHSS YpaBHEHWE 3aTOMNNEHHOIO BOAOCNMNBA C LLUMPOKUM NMOPOroMm.

7.5 lMNMponyckHasa cnocobHOCTb PPOHTaNBHOro Bogocotpoca, N300bpaKeHHOro Ha pucyHke 19 8, AormkHa
yCTaHaBMNMBaTbCH Kak Ans BOAOCMMBOB MpakTuyeckoro npoduns. Hanbonee pacnpoctpaHeHHbIn npoduib
OHa TakMx OrofioBKOB - 6e3BakyyMHOE oyepTaHue BOOOCNUBaA NpakTudeckoro npodwuns. Ona obecneveHus
NPOMNYCKHOM CMOCOOHOCTU LUMPMHA BXOLHOTO BOAOCIMBHOIO OrofioBka (ppoHTanbHOro Bogocbpoca Takoro
TMNa JOJPKHA ObITb CyLLECTBEHHO Gonbluel, YeM OCTarbHOro Tpakta. [oSToMy HWMXe BXOLHOrO OrofioBka
HeobOXx04MMO NpedycMaTpyBaTh MMABHO CYXalOWMACA B HaMpaBfeHUW TeYeHust yy4acTok. PacnonoxeHue
3TOr0 CYXXEHUS1 Ha KPYTO HAKMOHHOM y4acTke Tpakra (ppoHTanbHOro Bogocbpoca [OSMKHO ObiTb TakuM,
4YTOObI OHO HEe BbI3bIBANo NOATOMNSIEHNUS N CHUXKEHUS MPOMYCKHOM CNOCOOHOCTM BodocnMnBa Ha Bxogde. Ecnm
3a KPYTO HaKMOHHbLIM Y4acTKOM Takoro (opoHTanbHOro Bogocbpoca pacrnonaraetcs OTBOASALIMIA y4acToK C
HebomnblWMM YKNOHOM fAHa, TO 3TM fABa Yy4yacTka crnegyeT conpsratb paguanbHbiM MOBOPOTOM B
BepTUKanNbLHOM NNOCKOCTU.

(N3meHeHHas pegakuus, Nam. N 1).

7.6 [na CHWXeHMS1 OMacHOCTU KaBUTALMOHHbLIX BO3OENCTBUA Ha MOBEPXHOCTb GEeTOHHOW 06aenku
BbICOKOHAMOPHbIX BOAOCOPOCOB pekoMeHAyeTcs npegycMmaTtpuMBaTb Ha MX TpakTax MeponpusaTtus,
obecneunBatone aspaunio NPUCTEHHbLIX CNOEB NoToka. AapaTop NoToka HeobxoaumMo pacrnonaratb Ha ero
KpYTO-HaKNoHHOM y4acTke BofocnuBa. Ecnv npoektoMm npegycMoTpeHa AnuTenbHasi aKkcnnyatauums
dpoHTanbHOro BoJocOpoca MNpYM YaCTUYHBIX OTKPBITUSIX OCHOBHbLIX 3aTBOPOB, TO aspaTop crnegyeT
pasmellaTb HaCcKOSbKO BO3MOXHO Orivbke K rpebHI0 BOAOCNIMBHOIO OrofloBKa, rge Habnogaetcsa BakyyMHast
30Ha. [na yMmeHblueHUS BO3MOXHOCTW KaBUTAUMOHHbLIX BO3OEWUCTBMA B 30HE CHWXEHUS [aBfneHun 3a
NMOBOPOTOM B BEPTUKANIbHOM MJIOCKOCTU Ha AHe BogocOpoca uenecoobpasHo npeaycMoTpeTb aspauuio
NPUCTEHHbIX CMOEB NOTOKAa B Ha4ane ero oTeBoAdLLero Tpakta. [na aToro npu conpsikeHUn Takoro noBopoTa
C OTBOASILUUM TPaKTOM HEOoOXoAMMO yCTpamBaTb BepTUMKAmbHbIA YCTYM C MOABOAOM K HEMy BO3dyxa K3
HagBOAHOroO NpocTpaHcTBa. Ha yyacTke OT ycTyna 4O MecTa KOHTakTa noToka ¢ AHOM OTBOASLLEro Tpakra
crnefyeT YBENUYUTL BbICOTY MOMNEPEYHOro ceveHusi. Bbicota HagBOAHOMO NPOCTPaHCTBA 30eChb A0MMKHA ObITb
He MeHbLUe, YeM Ha NPUMbIKaKoLLEM YYacTKe OTBOASLLEro TpakTa.

7.7 Heobxogmmo y4uTbiBaTb, YTO Ha y4YacCTKe CYXeHUA HWXe BXOAHOro OrosioBKka Ha noBepXHOCTU
NOTOKa 06pa3y10Tc;| rpe6H|/| 3HaUYUTENBHOW BLICOTHI, KOTOPble NpU MNMponycke pacHeTHbIX pacxogoB MOryT
nepekpbiBaTb 3HAYUTENbHYO 4acTb BO34YLWHON0 nNpocCTtpaHCTBa Hag MNOTOKOM BOAbl UM CyWeEeCTBEHHO

41



orpaHu4MBaTh NOCTYMSIEHME BO34yXa CO CTOPOHbI BXOOHOrO CEYEHMS1 HA OTBOASALLMIA TPaKT (OPOHTAnNbHbIX
BogocOpocoB. Mo3aToMy HEOOXOAMMO NPOBEPSATL YCTOMYMBOCTL TEYEHUSI HA OTBOASLLEM TpakTe, NpUHUMas
B NepBOM NpPUOMMKEHNU, YTO BO3L4YX CO CTOPOHbI BepXHEro 6bedba Ha TpakT BoobOLle He noctynaet. Ecnn
NMPOEKTOM MpeayCMOTPEH NPOMYCK pacxodoB MPK YaCTUYHbIX OTKPbLITUAX 3aTBOPOB B TEYEHME ANUTENbHOro
BPEMEHW, TO NpoBepKa YCTONYMBOCTM TEYEHUSI OOSIKHA BbINOMHATLCS OS1S YACTUYHbLIX OTKPbITUIA 3aTBOPOB,
Hanbonee GNN3KMX K NOSTHOMY.

7.8 Ona 6e3HanopHbIX TYHHENbHbIX BOAOCOPOCOB CO CTECHEHHbIMU MOAXOAHBIMW YCIOBUAMU U
KpyTbiMy 6eperoBbIMU CKIIOHaMM Tak Xe, Kak 1 Anst ObICTPOTOKOB, LienecoobpasHo NPUMEHATb TpaHLIEeHbIe
BXOOHble yyacTku. [pu mx npoekTnpoBaHum Heobxoammo yuuTbiBaTh 6.54-6.57, a Takke pobuBatbes
CHWXEHMNS UHTEHCUBHOCTM LIMPKYISILMOHHOIO TEYEHMS Ha TpakTe 40 NpUeMMeMbIX 3HaYEHUN.

[na npenoTBpalleHMsl YaCTUYHO HaMOPHbIX PEeXUMOB TeyeHuss un obecneyeHns YCTONYMBOIO
©e3HanopHOro pexumMa Te4eHUs1 Ha TpakTe TYHHeNbHbIX BO4OCOPOCOB 3TOro TMna HeO6XoOUMO YyYMTbIBaTb
aspaumio NOTOKa B KOHLIEBOM CEYEHUM TpaHLLen nepen BXoAHbIM cedeHmeM Bogocbpoca.

LLaxTHble BogocO6pocChl

7.9 LlaxTHble BOAOCOPOCHI BLIMOMHAKT C BEPTMKANbHOW WM KPYTOHAKMOHHOW LUAXTORN, KoTopas
npongeHa B MOPOAHOM MaccvMBe UMM BO3BOAWTCS B BUAE OTAENbHO cToswen bawHn. B nocnegHem cniyyae
MX HasbIBalOT BaweHHbIMM Bogocbpocamu. OCHOBHbIE KOHCTPYKTUBHBIE 3NIEMEHTBI LLIAXTHbIX BOOOCOpPOCOB
npmBeaeHsbl Ha pyucyHke 20:

1 - NogxogHOM y4acToK ¢ HEOBXOANMOWN BbIEMKOW;

2 - BXOOHOW OrosioBoK Ha rpebHe BogocOGpoca, KOTOPbLIA BbIMOMHAIT B BUAE CYXalOLWENcs Kpyrmnoun
WM MHOTOYrOfbHOW B MiaHe BOOOCIIMBHOW BOPOHKM UMK B BUAE 3aKpy4YuBaloLLeln CnnpanbHON KaMepbl;

3 - ﬂepeXOﬂHbIVI Y4acCTOK, I'IpeD,CTaBJ'IFHOLLI,VIIZ cobown y4acCTOK WaxTbl C njaBHO YyMeEHbLUAOWNMCA
nonepeYvyHbiM ce4eHneMm;

4 - waxTta NoCTOAHHOro nonepevyHoro ce4eHud;

a) 6)

PucyHok 20 - Cxema LwaxTHoro Bogocbpoca ¢ KorbLeBOW BOOOCIMBHON BOPOHKOW (@) 1 psi cxem
KOHCTPYKLMU, conpsiratoLLien ero WwaxTy ¢ OTBOASALUM TpakToMm (6)

5 - KOHCTpyKUMS, conpsraLlas WaxTy ¢ oTBOASALWMUM TpakToM Bogocbpoca (KoneHo ¢ pasnnyHbIMU
KOHCTPYKTMBHBLIMM 3rIeMEeHTaMU, KOTopble 0b6ecneYnBaloT OTpPbIB NOTOKA OT BbIMYKIION €ro MoBepXHOCTU UM
OT NMOTOJKa OTBOASALLEro TpakTa U CnocoGCTBYIOT NOABOAY B 30HY OTpbiBa BO3AyXa; LUAXTHbIA BOAOOONHBIN
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Konogew,; ropu3oHTanbHoOe 3aKpy4nBatoLLee YCTPONCTBO);
6 - oTBOOALININ TPaKT;
7 - WaxTa ons nogsoda Bo3ayxa.

7.10 O4yepTaHne NOAXOOHOrO yvacTka U KOHCTPYKLMS BOAOCITMBHOM BOPOHKM, KOTOPYIO pacnonaratoT
BO6nun3n Gepera unm B GeperoBbiX BblEMKaxX, OOIMPKHbI CMOCOOGCTBOBATb, MO BO3MOXHOCTW, PaBHOMEPHOMY
pacnpegeneHnto pacxoaa BoAbl MO NEpMMETPY BOAOCIIMBHOM BOPOHKM U NpeaoTBpaLleHnto BpalaTenbHOro
OBWKeHMs B LWaxTe BogocOpoca. B waxTHbix Bogocbpocax C pagnanbHOM BOPOHKOW BpallaTeribHoe

ABWXeHWe oTcyTcTByeT npu A jR <02 v npu ¢ R =1, rae R - paguyc OKPYXHOCTWM No rpeGHio

BOJOCMMBHOW BOPOHKM; [ - HaMop Haf ee rpebHeM; - BbicoTa rpebHs Had AHOM NOAXOAHOrO yyacTka.

B6nn3un npamonuHenHoro 6epera BogoxpaHvnuiLa ans npegoTspalleHns BpalaTenbHOro ABMKEHUS
B LUaxTe OCb BOOOCIIMBHOW BOPOHKWM CredyeT pacrnonaraTb Ha pacCTosHMM OO OCHOBaHus 6eperoBoro
oTKOCa, npeBbliwakwwem (4...5) & . Ecnn rpebeHb BOPOHKM yaaneH oT GeperoBoro otkoca Ha paccTosiHue

3R g =280 2R > a> 25, TO B KA4ecTBe NPOTUBOBOLOBOPOTHbLIX YCTPOMCTB crneayeT MCNonb30BaTh,

COOTBETCTBEHHO, NPAMOSIMHENHYIO CTEHKY (PUCYHOK 21 @) n KpMBOMMHENHYIO CTEHKY (pycyHok 21 6), nnaBHo
O4YEpPYEHHYI0 Ha OCHOBaHUW YPaBHEHUS

f=oa+, (6)

roe |3VI i - yrnbl, onpegendtowine norfoxeHne KpVIBOJ'IVIHeIZHOFO KOHTYpa pasp,eanon CTEeHKN B NnnaHe.
3HaveHne f3agaeTca B AvanasoHe oT 0° go 70°, a 3HayeHve ( npyuHMMaeTCs paBHbIM B npegenax ot 5°

no 15°. MepeceueHne nydeit U3 Touek A n b nNpu pasnuuHbix yrnax <u [fonpeagenser ouepTaHue aTon
pa3fensHON CTEHKM.

a) 6) s

%

FIEPTLT(Ig TN
|

-1 R+al

a) - Npyn paccTosiHNM OT rPeOHSA BOPOHKM 0 OCHOBAHUA OTKOCA 3R = g = =& ;0)-npn 2R =g = A;1-

rpebeHb BOPOHKHK; 2 - OCHOBaHMe 6eperoBoro 0Tkoca; 3 - NpoTMBOBO4OBOPOTHASA NPSIMONIMHENHANA CTEHKa; 4
- NPOTUBOBOJOBOPOTHASA CTEHKA KPUBOJSIMHENHOIO OMepTaHus

PucyHok 21 - NpoTMBOBOAOBOPOTHBIE KOHCTPYKLUKN Y NPAMOSTMHENHOTO GeperoBoro oTkoca

7.11 Mpy pacnonoxeHnun BOAOCINMBHON BOPOHKM LUAXTHOTO BodocGpoca B GeperoBoli BbleMKe, B
KOTOPOM HanpaBfieHWe noaxoda BoAbl K 3TOM BOPOHKE CYLIECTBEHHO OTNMYaeTcAa OT paguarnbHoro,
ouyepTaHue BbleMKWU B NMaHe OOMMKHO BbIMOMHATLCA NOMUroHanbHbIM UM napabonuyeckum (PUCYHOK 22).
Kpome cneumanbHOro ovyepTaHUs BbleMKUM ONA NpedoTBpalleHMsl BpallaTenbHOro OBWXKEHWS, B LlaxTe
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Takoro BogocGpoca, HeobGxoOMMO npeaycMaTpuBaTb MNPOTMBOBOAOBOPOTHBLIE KOHCTPYKUMM. B BbleMke
NOSIUrOHANbLHOrO O4YepTaHUs ONA YCTpaHeHUs BpallaTenbHOro ABWXKEHWUS AOCTATOYHO YCTPOWCTBO ABYX

NPSMONMHENHBLIX HANPaBNSALWWMX CTEeH ANMHON f.p = (2,5..31H . B BbleMke napabonuyeckoro oyepTaHus

npu @ = (1...1,5) K acpcpekTMBHO NpuMeHeHne NpoTMBOBOJOBOPOTHOIO YCTPOICTBA B BUAE KPUBOTMHEHON
CTEHKM Ha rpebHe BOJOCIMBHON BOPOHKM, MPOXOASALLEN Yeped LEeHTp LaxTbl (pucyHok 22 6). Mpu ewe
GonblueM yMeHblueHWM pasmepoB Bblemkn @ = 0,28 n ee wupnne = (6148 moxHO npumeHsTb

YeTblpe KPUBOSUHENHbIE HanpaBnsaloWwmne CTeHKN (PUCYHOK 22 B). Bblikn Ha rpebHe KOoMnbLEBOW CTEHKK
(pucyHOK 22 1), KOTOpble SABMAKTCA 3P(PEKTUBHBIM NPOTUBOBOAOBOPOTHBIM MeponpuaTneM, cnegyet
NMPUMEHSATb TOMbKO B TE€X CryyasiX, €Criu OHWU SBNSAKTCA OnopamMu CryebHoro mocTa, NpUMEHSATCS And
pa3MeLLeHns aspaLMoHHbIX TpyD M ycTaHOBKN 3aTBOPOB.

1 - ABe NPAMOSNIMHENHbIE HaNpPaBnAOLWME CTEHKN; 2 - KPUBONMHENHAA CTEHKA; 3 - YEThIpE KPUBOSIMHENHBIE
CTEHKW; 4 - BblkM Ha rpebHe

PucyHok 22 - INpoTnBoBOAOBOPOTHbLIE KOHCTPYKLUK B BbleMKax NONUroHansHoro (a) u napabonunyeckoro
oyepTaHus (6-2)

7.12 Pagnyc BOOOCINMBHOW KONbLEBOW BOPOHKN & OOIMKEH YCTaHaBNMBATBLCH, UCXOOS U3 pacyeTHbIX
3Ha4yeHU pacxofoB OCHOBHOMO UMM MOBEPOYHOro cfy4ass M C Y4eTOM 3a[aHHOr0 Ha OCHOBe
TEXHUKO-3KOHOMMYECKNX COMOCTaBMNEHU Hanopa Ha rpebHe BopoHku. MMpu 2.2H <R =35 neobxogumo

NPUMEHATb KOJ1bLeBble BOPOHKMH, obTekaemble NOBEPXHOCTUN KOTOPLIX B paAualibHbIX ce4YeHUAX BbINOJTHEHbI
B COOTBETCTBUM C OMepTaHUAMU BOOAOCIIMBOB MNPaKTU4eCcKoro I'IpOCbVIJ'IFI.

7.13 TlloctpoeHne npodunsa BOAOCIMBHOW BOPOHKUM MOXHO MPOU3BOAUTL, MNPUMEHSAS OAWUH U3
crnefyoLwmnx MeTof0B:

pacyeT TPaeKTopum LeHTPanbHON CTPYIKK;

Ha OCHOBaHWM ypaBHeHWs annunca, 6onbluas ocb KOTOPOro c paBHa BbICOTE OT rpebHS BOPOHKK A0
TOYKU CNUSIHUS CTPYeK, onpeaerneHHoi npeablayWwnM MeTogoM pacyeTa, a manasi ocb b= F— 472, roe
d - AVamMeTp BOPOHKN B MECTE CINUSIHUS CTPYEK;

Mo AaHHbIM 3KCMEPUMEHTAaNbHbLIX MCCNeoBaHWUA HUWXKHEN MOBEPXHOCTU CTPyM MpuU nepenuvee vepes
rpebeHb KONnbLIEBOro BOLOCNBA C TOHKOW CTEHKOM.
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KoopanHatbl npoduna BXOO4HOW KPOMKM OO0 rpebHs BOOOCNMBHOW KOMbLEBOWM BOPOHKU OOSTKHbI
yCTaHaBNMBaTbCH Ha OCHOBaHWUW ypaBHEHMWS, CBA3bIBAKOLWEro UX C KOOpAUHATaMWM TOYKM MaKCUManbHOro
noabema CTpyun npu nepenvee Yyepes BOAOCNNB C TOHKOW CTEHKOW Npu NpodunupytolemM 3HayeHnn Hanopa

Ha rpebHe oy .

B waxtax BogocbpocoB, KOTOpble He MOATOMNMEHbl CO CTOPOHbI OTBOASALLEro TpakTa, MOATONMeHue
BOLOCIMMBHON BOPOHKM MPOMCXOAWT MOCIEe CMbIKaHUsi CBODOOAHON MOBEPXHOCTW NEPENMBAIOLUNXCSH CTPYW.
YcnoBus CMbIKaHUSA crnefyeT onpegendtb pacyeToM npodunen BOAOCIMBHOM BOPOHKM M 3TUX CTpyun. B
nepBoM NPUBAMKEHUN MOXHO CHUTaTb, YTO MOATONMIEHNE BOPOHKM npoucxoaut npn A {» =0,4...0,46 (5

- Hanop Ha rpeGHe BOPOHKY; + - paguyc B NONEPEeYHOM CeYEHUU, TAe NPOUCXOAUT CMbIKaHWe CTpyi).

7.14 Tlpn BbIOOpe MeTOoOa MOCTPOEHUS BOAOCIMBHOW BOPOHKM LUAXTHOrO Bogocbpoca cnegyet
YyUuTbIBaTb BO3MOXHOCTb BO3HMKHOBEHUS Ha €€ MOBEPXHOCTM CYLLIECTBEHHOrO BakyyMa M HeobxooumocTb
NPefoTBPALLEHUs KaBUTALMOHHBLIX siBnenuit. Mpu 2 =an JaBrieHVe Ha MNOBEPXHOCTW BOAOCIMBHbIX
BOPOHOK, MOCTPOEHHbIX MO MeToAam 7.13, 6nusko Kk atmocdepHoMy. MakcuMmanbHOe 3HaYeHne BakyyMOB Ha
NMOBEPXHOCTM BOPOHKM hUKCUPOBANoch npu pacxoae, coctasnstowem 0,75...0,85 ot cbpocHoro pacyeTHoro
pacxopa npu {7 =an. 3HayeHne Bakyyma 3aBUCUT OT BblOpaHHOro MeToda MNOCTPOeHWus npoduns
BOLOCMMBHOM BOPOHKMU.

7.15 KpyroByto BOPOHKY LenecoobpasHO BbLIMOMHATL B BMAE BOAOCNMBA C LUMPOKUM MOPOrOM C
HaKMOHHbLIM AHOM, €cnu Mpu 3agaHHOM Hafnope Ha rpebHe pagunyc BOOOCMMBHOM BOPOHKW OKa3blBaeTcs
A =(5."7VH Nopory storo Bogocnuea cneayeT npuaasaTh o4epTaHue No paanycy, Npy KOTOPOM Ha BCeit
AnvHe rny6uHbl OyayT paBHbl KPUTUYECKMM 3HayYeHusM. [Mpu 3TOM HeobXoAMMO Y4uTbIBaTb YBenuveHune
yAenbHOro pacxoja Ha nopore BOAOCNMBA B paguanbHOM HanpaeneHuw. [ns onpegeneHus OTMETOK
mopora 3Toro KpyroBoro Bogocnuea mexay toukamm A n B (pucyHok 23) Heo6xoaumMo OT OTMETKM HanopHOM

NMHUW Ha Noaxode K BOAOCHMBHOWM BOPOHKe BblYecTb 1,5 Eﬂxp. HekoTopoe yToYHeHMe NonoXeHUs yyacTka
Mexay Toukamu A n B MOXeT BHECTU ydeT NnoTepb Hanopa Ha TpeHue no AnuHe, pasHbix fAf . Paguyc R,

onpeaensioLmi NonoxeHne Toukn B, Heob6xoaMMo NpuHUMaTh ¢ yyeTom paseHcTsa Ry =0,3...0,35,

npu aToMm Touka B pgomkHa pacnonaratbcs Bbllle TOUKM CMbIKaHWUS CTPYW B LiEHTpe WaxThl. [ns nocTpoeHust
OYepPTaHUs KPUBOMMUHEMHOW MOBEPXHOCTU HIKE TOYKM B moxeT ObiTb NpuMeHeH nobow M3 MeTOAOB,
npuBeAeHHbIX B 7.13, C y4eTOM HanpasBneHns 1 3Ha4YeHUs1 cpeHeln CKOPOCTU MOTOKa B KOMbLEBOM CEYEHUN,
OpPTOroHanbHOM MOBEPXHOCTU, KOTOPasi MPOXOAMT Yepes Touky B.

7.16 Tpn onpegeneHun NPOMYCKHONW CNOCOBHOCTU HEMOATOMMEHHOro CO CTOPOHbI HWXHero Bbedpa
LWaxTHOro Bogocbpoca C MOSIHOWM KONbLEBOW BOPOHKOM WM ero koaddpuumeHTa pacxopa i Heobxoammo
yUYnTbIBaTb MOMNpaBOYHble KO3(MUUMEHTBI, KOTOpble 3aBUCAT OT 3Ha4YeHWA AMWHblI BbIEMKU Y BOPOHKU U
BO3BbILLEHNsI rPeOHS BOPOHKM Had OTMETKaMu MOBEPXHOCTM FPyHTa Ha mogxode, OT MOMHOTbl Hamnopa u
KOHCTPYKLMMN MPOTMBOBOAOBOPOTHBIX YCTPONCTB.
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PucyHok 23 - Cxema BOAOCIIMBHONM BOPOHKM LLUAXTHOTO BOAOCGPOCa C LLUMPOKUM HAKIOHHbLIM NMOPOroM

PacueT nponyckHOM cnocoBHOCTU BOAOCIMBHOW BOPOHKWU, Ha rpebHe KOTopon npeaycMoTpeHbl Bbiku,
cnegyeT MNpoM3BOAMTL C YY4E€TOM CTECHEHWs BOAOCNMBHOrO hpoHTa Bbikamun n koadduumeHTa coxatms
noToka Ha rpebHe.

7.17 TponyckHas cnocobHOCTb LaxTHOro Bogocbpoca npu NOATOMSIEHMM CO CTOPOHbI HWXKHEro
6oedba, ecrnm fip > 0 (pucyHok 24 a), JOSPKHA YCTaHaBnMBaTbCs MO KO3PdUUMEHTYy pacxopa #2

YMHOXEHHOMY Ha KkoadduumeHT noatonneHns Cp . KoadpduumeHT ©p OormkeH onpefenatbcs B
3aBMCMMOCTM OT BbICOTbI MOATOMMEHUS, PACCUNTLIBAEMOW Kak

by =zg —(zg — H), @)

roe Zp - nepenaj, paBHbI PasHOCTU MexJy OTMETKON NOATONMANLLEro ypoBHS BOAbl B Havane yyacTka
WaxTbl, paboTaloLero B HaNOPHOM PeXumMe TeYEHUs, N HaMBbICLLEN OTMETKOW BbIXOAHOr0 CeYeHUs 3Toro
ydacTka C y4eToM [aBreHnst B BO3AYLUHOM NPOCTPAHCTBE Hag MOTOKOM BOAbl #,; Zj - pasHOCTb OTMETOK
BepxHero 6bedha 1 BepxHEN TOUYKM BbIXOLHOIO CeYeHus; A - Hanop Ha rpebHe KonbLEeBOro BOAOCNUBA.

7.18 TponyckHasi CMOCOGHOCTb LWAaxXTHOrO Bogocbpoca C 3aTOMNEeHHOW BOLOCHMBHOW BOPOHKON
(pucyHok 24 6) pormkHa paccyuTbliBaTbCS, Kak M BCEX HamopHbIX BOAOCOpOCOB, NO nepenagy Zp Mexay
oTmeTkamn YBB ¥ HauBbICLIEN TOYKOM BLIXOLHOMO CEYEHMS yvacTka 3TOro BOAOCOPOCHOrO COOPYXKEHWs,
paboTaroLLero B HaNOPHOM PEXUME TeUEHUSI, U C yueTom 4, .
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a) - ¢ noaToNNEHHOW 1 6) - 3aTONNEHHOW BOLOCIMBHON BOPOHKOW
PucyHok 24 - CxeMbl rmapaBnmnyeckmx ycrnoBmmn paboTbl LWaxTHbIX BOAOCOPOCOB

7.19 ConpsikeHne KpMBOJIMHENHOIO B NPOAOSIbHOM paspese BXOLHOMo yyacTka LaxTHOro Bogocbpoca
C HWXepacrnonoXeHHbIM LUNNHAPUYECKUM Yy4acTKOM LIaxTbl HEO6Xxoaumo npegycmaTpvBaTtb NepexogHbIM
Yy4acTKOM, KOTOpPbIA HaYMHAETCs OT T[OPU3OHTaNbHOrO CeYeHUs B TOYKe MepecevyeHnss cBoboaHOMN
MOBEPXHOCTN BOAOCIMBHBIX CTPYM MPU pacyeTHOM pacxofe OCHOBHOro cnyyasd. NMpodwmnb nepexogHoro
yyacTka yCTaHaBfMBaETCs, WCXOAs M3 YCMOBWS, YTO MOTOK B €ro npegenax HaxoguTcsi B YCIOBUSAX
cBOOOAHOIO MNafeHus Mpu 3anofIHEHHOM BOJOW MOMEPEYHOM CEYEHMM M aTMOCHEPHOM AaBlEHMM.
MepexoOHbIN y4acTOK 3akaHYMBAETCs B CeYeHWW, rae cBOOOAHOE najeHMe NepexoauT B HaropHoe
ABwkKeHve. [1na 3Toro Ha y4YacTke BOAOCOPOCA HMXE MO TEYEHMIO KOHLLEBOTO CEYEHNS NePEXOAHOro yvacTka
OOMKeH 6bITb obecneyeH HanopPHbIV PEXNM TEYEHUS.

BbixogHoe ceuveHue yyacTka C HanopHbIM PEXUMOM TEYEeHWs MOXEeT pacnonaraTbCs Kak B KOHUE
OTBOASLLEro yvacTka LIaxTHOro BoAocopoca, Tak U Ha ero TpakTe, Hanpumep, nepes unu 3a noBopoTOM ero
TpakTa B BepTUKanbHOM NNockoctu (pucyHok 20 6).

SToT y4acCTOK OOJDKeH ObITb paccynTaH Ha pa60Ty B HaNopHOM pexXxunme Te4dYeHUA Mnpun nepenage,
paBHOM Pa3HOCTM OTMETOK KOHLEBOIro ce4eHuda nepexogHoro ydacTtka u MakCMManbHOMW OTMETKM MOoTosIka
BbIXOOHOIo Ce4eHuna HarnopHOoro y4yacTka.

7.20 Heobxogumo yuuTbIBaTb, YTO LWAXTHble BOAOCOPOCH C  LMNUHOPUYECKMMM  LLAXTamu
NMPUMEHUMbI, €CIU TOMbKO B HUX MOOOEPKUBAETCS, NPU BCEX COPOCHBIX pacxodax, 4oCTaTo4HOe AaBrieHue,
KOTOpOE no3BondAeT n3bexatb OnacHoOCTU KaBUTaALMOHHbIX aBneHun. Takoe gaBrneHne Moxet ObITb
obecneyeHo npwu:

3arny6neHnmn BbIXOOHOMO CeYEeHUsI HAMOPHOIo yYacTka Mof YPOBEHb HUXKHeEro bbeda;
yCTaHOBKE perynmpyoLero 3aTBopa Ha BbIXo4e M3 HarnopHOro y4actka Bogoctpoca;

yCTpOVICTBe BbIXOOHOIo ce4YeHnda HanopHOro y4yactka BOD,OC6pOCG Ha bornee BbICOKMX OTMETKax, YemM
KOHLIEBO€E cevYeHne noBopoTa B BepTI/IKaJ'IbHOI7I NOCKOCTHU;

BbINOJIHEHMN Ha BXOoAe B BepTUKallbHYH LLIAXTy pacluMpeHUda C OTPbIBOM MNOTOKa OT CTEeH LWaxTbl U
NnoaBOoAOM B 30HYy OTpbiBa Bo3gyxa € obecrnedyeHmem B nagalwowemM MOTOKe AaBreHusi, 6nmskoro K
aTMocgepHoMmy.

I'Ipm HecMMMeTpu4HOM noasode BOAbl K BOAOCNMBHOMN BOPOHKE pexXunm TeYeHuA B LaxTe unmeet
CITOXHbIN Xapakrtep, 1 naBneHuna B HEN He MOTYT NPOrHo3npoBaTbCA Ha OCHOBeE o,qumepHon cxematunsauumn
noTtoka. [1BmxeHne B LUaxTe MOCTOSIHHOro nonepe4yHoro ce4vyeHna OOJMKHO ObITb paccMoTpeHO Ha OCHOBe
rmapaBriM4ecKkmnx uccnegoBaHnn  anss 060CHoBaHMUSA KOHCTPYKTUBHbIX MepOI'IpI/IﬂTI/IVI no ycTtpaHeHu
HeonyCTUMbIX KaBUTALMOHHbIX SABMEHUN.

47



7.21 [Ona npepoTepalleHnss HeOONyCTUMbIX BakyyMOB BepTWUKamnbHYH LIAXTy crnefyeT BbINOMHATb
KOHMYECKOW, CXOoAsLLencs BHM3 Nno TedyeHuto. [ins pacyeTa waxTy HeobxoamMmo pas3butb Ha psi KOPOTKUX
y4acTKoB, ANS KOTOPbIX Nnowanb MOoCneaylowmux MonepeyHbiX CeYeHWW ycTaHaBNMBaeTCs Ha OCHOBE
ypaBHeHus bepHynnu meTogom nocrnegoBaTenbHbIX NPUONMXXEHUA, MPUHMMAs AaBiEHME Ha NMOBEPXHOCTM
WaxTbl paBHbIM aTMocdepHoMy. Cxogsiumecss wWaxTbl PEKOMEeHAYeTCS MPUMEHSITb MpW  BbINOMTHEHUN
OTBOASALLMX TPaAKTOB O€3HAMOPHLIMU UMM KOPOTKUMW HamnopHbIMWU. Takme pacyeTbl OOSMKHbI BbINOMHATHCS C
y4yeTOM NnoTepb Ha BXOA W Ha MOBOPOTE TpakTa, eCcriv OTBOASALLMIA TPaKT LIAXTHOro Bogocbpoca HamopHbIN
WM KOHCTPYKLUMSA y4yacTKa NMOBOpOTa BbINOMHEHA TaK, YTO OHa mKcupyeT 6e3HanopHbIA PeXMM TeyeHus 3a
MOBOPOTOM B BepTuKanbHOW nrnockoctn (pucyHok 20 6). OpMEeHTMPOBOYHO AN YNPOLLEHMS pacyeToB
cnegyeT MMeTb B BUAY, YTO KOHYCHOCTb CyXatoLlen LwaxThbl, onpeaensieMasi TaHreHCOM LieHTpanbHoro yrna,
ybbIBaeT BHM3 MO TEYEHMIO U COCTaBnseT B BepxHen yactu waxtel 0,04...0,024, a B HWXHeW ee 4actu -
0,024...0,008.

7.22 B cnyyae UKCUMPOBaAHHOIO Ge3HaNoOpHOro TeYeHWss Ha OTBOAsALEM TpakTe LaxTHOro
Bogocbpoca Heobxoaum NoAaBoA BO3dyxa B 30HY, MPUMbIKAIOLWY K TOYKE OTpbiBa ©6e3HanopHOro notoka.
Pasmepbl aspaunMoOHHOW LWaxTbl M YCTOMYMBOCTb GE3HaNOPHOIO pexuMMa TedYeHUs OOJPKHbl OblTb B 3TOM
crnyyae onpegeneHbl kak B rmybuHHOM BogocOpoce 3a 4aCcTUYHO OTKPbITbIM 3aTBOpPOM (8.3).

7.23 [Ona ymMeHbLUEeHUs Mpu npornycke COPOCHbIX pacxodoB Auanas3oHa U3MeHeHuss oTMeTok YBB
cnegyeT MPUMEHSTb  LWIAaxTHble BOOOCOPOCHI C  BOOOCIMBHBIM — OFOfIOBKOM  Tuna  "MaprapuTka",
obecneunBaloLnM yBENUYEHME ONUHBI BOAOCNMBA NO rpebHio. MNnaHbl no rpebHio BOAOCNUBHBLIX OrOfIOBKOB
Takux BogocbpocoB npuBedeHbl Ha pucyHke 25. PaccTtosHua mexagy MpOTMBOMOMOXHLIMWA CTEHKaMm
nenecTkoB BOAOCIMBHOIO OFOfIOBKA, XapakTepudyemble pasMepamu # U & , OOMKHbl obecneuyvBaTb

nepenue Yepes ero rpebeHb 6e3 noaTronneHus.

a)-8) - OrofioBKU C TPEMS, YETbIPbMSI U LLECTLIO NlenecTkamm

PucyHok 25 - InaHbl no rpebHI0 BOAOCNMBHBIX OrOSTOBKOB LLAXTHBIX BOAOCOPOCOB TUNa "MaprapuTka”

7.24 HI/I3KOHaI'IOprIe BO,EI,OC6pOCbI C WwaxTon B Buae 6aluHu, yCTpanBaemMble B OCHOBaHUN NIOTUH U3
FPYHTOBbIX MaTepuaros, uenecooGpasHo BbIMNOJTHATb NPAMOYroJibHOro nonepevyHoro ce4eHnaA (pl/lcyHOK 26).
Ha nx Bxoge npenoycMaTtpuBaroT NpAMOYroJibHble Uinn paCpr6HbIe BXOAHbIE OrofnioBku. Takue BO,D,OC6p00bI
OOJDXHbI NponyckaTb C6pOCHbIe pacxodbl B peXnmMax tTed4eHnda ¢ HenoatonsieHHbIMU BXOAHbIMX OroyioBKamMu.
Ons obecrneyeHnst Takoro pexunma TeveHna goJmKHO ﬂO,D,6I/IpaTbCF| 3Ha4YeHne LLNPUHbI BOD,OC6p0C8, KOTOpoe

3aBUCUT OT BbICOTbI WWAXTbl Zg; U MAKCMMarnbHOrO 3HaYeHus Hanopa Jj Ha rpebHe BOAOCNMBHON BOPOHKW.
OnpenenaTe NPOMyCcKHYH CNoCOBHOCTb TakMx BOOOCOPOCOB criefyeT Mo 3HavyeHusIM nepumeTpa rpebHst
{ = 2(ap +Ep) v koadpdmumeHTa pacxoda BXOAHOO OromnoBka, senswLerocs dyHkumen B= &y fap .

Heobxooumo yuuTbiBaTb, YTO pPacCcTOsiHAE OT OTKOCA FPYHTOBOW MIOTUHLI OO NEepefHEeN KPOMKWM

BXOOHOro orosioBka J, (PUCYHOK 26) He oOKasblBaeT BNMSHUSA Ha KO3(pMUMEHTbl pacxoda BXOAHbIX
OronoBKOB, U306paXKeHHbIX Ha pUCYHKe 25,
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a) - NpoJonbHbIV pa3pes no Bogocbpocy; 6) 1 8) - TPAMOYronbHbIN 1 pacTPyBHbIN BXOAHbIE OrofOBKN 3TOr0
Bogocb6poca

PucyHok 26 - HuakoHanopHbi 6alleHHbI Bogocbpoc B OCHOBAHUM FPYHTOBOWM MOTUHbI

Mpu ckpyrneHnM BXOAHOW KPOMKW BOOOCIIMBHOIO OrofioBKa pafuycoM, paBHbIM MOMOBUHE TOMLLMHbI
CTeHbl DawHn, KoadhmumMeHT pacxoga BXOAHOrO OrofioBka criegyeT yBenMunBaTtb He MeHee, YeM Ha 8%.
|_|pl/I yCTaHOBKe Ha BXode B 6aLIJHPO peI.IJeTOK HeO6XO£l,I/IMO yHVITbIBaTb nx BIINAHUE Ha I'IpOI'IyCKHyIO
CNOCOOHOCTb.

7.25 [Ina ynyylleHUs yCroBWIN COMPSBKEHWUS C HMKHUM BGbedoM Ha TpakTe wwaxTHoro Bogocbpoca
uenecoobpasHo MPUMEHATb UMAMHOPUYECKUA (LWaxTHbIN) racutenb 3Heprun (PUCYHOK 27), npUMeHeHue
KOTOpOro cnoco6cTByeT 00neryeHmio KOHCTPYKLUMI KOHLLEBbLIX YCTPONCTB, COKpaLLEHWI0 pa3mMepoB pa3MbIBOB
pycna n 6eperoB B HWXHeM Obede, ymeHblueHni0o 06BoaHeHMs GeperoBbix CKNOHOB. [logBoa notoka K
LaxTHOMY BOAOOOMHOMY KOMOALY OCYLLEeCTBMAETCA C MOMOLLbIO MOBEPXHOCTHOrO WM  FMyOuHHOro
BogonpuemMHuka. [na obecneyeHnss GeckaBMTAUMOHHOrO pexuma paboTbl B BepTUKaNbHOW LuaxTe
Bogocbpoca HeobxoanMO NpedyCMOTPeTb OTPbIB MOTOKA OT €e CTEH C NMOMOLLbIO YCTyNa, KOTOPbIN AOMKEH
npegycmaTpuBaTbCs MpU COMPSXKEHUW WaxTbl C BOAOCNMBHOW BOPOHKOW. B 3Ty 30HY OTpbiBa HeobGxoaum
noasof Bo3gyxa. [ins co3gaHns onTMMaribHbIX YCIOBUN ralleHns S3HEPTrMK B LWaxXTe C NMOMOLLbIO KOMbLEBOrO

rMAPABNMYECKOTO MpbiXKa AUAMETP LAXTHOTO KOMOALA criefyeT npuHuMats Ly & 3dem, (dory - anametp
CTPYW, BXOASLLEN Ha MPOMEXYTOYHbIN ypoBeHb BOAbl). LaxTHbii racutenb Heobxooumo ycTpavBaTtb C
nNpusMKOM  rny6uHon finp = Lk | yTo no3BoOnSeT yCTPaHUTL CyLIECTBEHHbIE T[MAPOAVHAMUYECKNE
BO30ENCTBUA Ha ero AHO N YMEHbLUUTb 3HAaYEHNSA CKOPOCTEN Ha OTBOASLLEM yYacTKe.

YcTonumBbin 6€3HaNOpHbIA PEXUM MOTOKa Ha OTBOASLLEM TpaKTe LWaxTHOro Bogocbpoca cnegyet
obecneunBaTb YCTPOMCTBOM 3abpanbHOM CTEHbI, CO34aloLLen OTpbIB MOTOKA OT €ro cBogda. YCTOMYMBOCTb
6e3HanopHOro pexxuma noToka AOImKHa A4OCTUraTbCS:

BbICOTOWN CBOAA OTBOASLLErO TpakTa, co3fjaroLlen A4oCTaTouHbIN 3anac Hag NOBEPXHOCTbIO NOTOKA,
Bo3gyxosBogamMun no  OnuvHe  oTBOAAWLEero  TpakTta, I'IepBbIﬁ M3 KOTOPbLIX pacnonaraeTcs
HenocpeacTBeHHO 3a 3a6paan0|7| CTEHON W CFIOCO6CTByeT NnoCcTynneHn BO3AyXa B 30HY OTpbiBa:

nocnegywuime no AnnHe Bo3nyxXoBodbl npeaHa3HavYeHbl AnA BblpaBHUBAHUA OaBlieHUA 00 aTMOC(bepHOFO n
OTBOAa BO3ayxXa npu geaspaumm noToka.
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1 - konbLEeBas BOPOHKA; 2 - yCTyn AN NoABOAA BO3AyXa; 3 - LUNUHAPUYECKUI (LUaxXTHLIW) racutens; 4 -
3abpanbHas cTeHa; 5 - Bo3gyxoBoapl; 6 - 0OTBOAALLMMN TPaKT

PucyHok 27 - LLaxTHbIn BOAOCOPOC C LUIMHAPUYECKUM LUAXTHBIM racuTeneM aHeprum notoka
Mpy HanopHOM pexuMe TeYeHUs] Ha OTBOAALEM TpakTe LIaxTHOro Bogocbpoca € LUIMHAPUYECKUM
racutenieM HeobxoOVMO MpPegoTBPaTUTb MOCTYMNIeHWe Ha 3TOT TPaKT 3HAYMTENbHbIX PacXOA4oB BO3AyXa.
[lns aToro ypoBHW BoAb! B LIAXTHOM racuTerie AoSKHb! ObiTb BbilLe NOTOSIKa BXOAHOIO CEYEHUs! OTBOASILLENO
TpakTa faxe npu Ppacxodax CyLeCTBEHHO HUXE PacHETHbIX.

BuxpeBble Bogoco6pochl

7.26 Buxpesble Bogocbpockl (5.9) AOMKHbI MPUMEHATLCA ANS BbICOKOHAMOPHbLIX COOPYXEHUN B
uensx:

3almUTLl 06TEeKaeMon NoBEPXHOCTM BOAOCOPOCOB OT KaBUTALIMOHHLIX BO3AENCTBUI;

NMPOMEXYTOYHOrO  ralleHns U30bITOYHOW  KMHETMYecKoW 3Heprum U obecneveHusi Gonee
GnaronpusSTHLIX YCMOBWIA COMPSDKEHMSI MOTOKA 3a BbLIXOAOM W3 BOAOCGPOCHOIO COOPYXEHUSI C HUDKHUM
6bedom;

npepoTBpalleHnsa B npedenax BoA0CGPOCHOrO TpakTa cMeHbl Ge3HarnopHOro Y HamopHOro PEXMMOB
TeYeHus.

7.27 B BepTuKanbHbIX BUXPEBbIX BOAOCOpOcax criegyeT NPUMEHATb 3akpy4vvBalolne yCTpOWCTBa B
BUAE CnuparibHbIX KaMep UNn ¢ TaHreHumanbHbIM NoABOAOM BoAbl (PUCYHOK 28).
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6) - 3aBUXpuUTenb C TaHreHunanbHbIM NOABOAOM K LLUAXTe,

1 - 3aBuXpuTEnb; 2 - WaxTa; 3 - npobka
PucyHok 28 - BepTukanbHbI BUXpeEBOW BOJoOCOpOC

lMpy NpoeKkTUpOBaHWMU 3aKpy4MBaOLIMX YCTPOWCTB B BUAE CNUparnbHbIX Kamep, BbIMOMHEHHbIX C
BEpPTUKanNbHbIMW CTeHaMmu (kak kopob), Heobxooumo NO 3adaHHOMY pacxody paccyuTbiBaTb LUMPUHY
Ha4yanbHOro CeYeHns kamepbl & U paguyc BepTUKanbHOW waxTbl X . 10 nx 3Ha4YeHUs M MOXHO yCTaHOBUTb

rny6uHbl B NOABOASALLEM KaHamne j U paccTosiHUe MeXOy OCAMMU BepTUKanbHOM LaxThl M NoaBOAALLEro
kaHana A . Ha ocHoBaHMM 3agaHHOW TOMWWMHLI  Oblka 5 W CKPYrmeHust BxoaHoro pebpa
&= 1(0,1...0,2) & Heo6xoanMo ycTaHOBUTL NNaHoBbLIE pasMepbl CMparbHON kKamepbl &, 7, #3, 31 Fq. B
pacyeTax Heob6XoaMMO 3a/1aTb OTHOCUTENbHBLIN PaaMYC BO3AYLLIHOM NOMNOCTM (KryTa) B HaYanbHOM CEeYEeHUM
waxtel #p f & . Mpu aTOM cnegyeT yuuTbiBaTh, YTO YEM MEHbLUE *p, TEM MEHbLUE AWAMETP LUaXxTbl, HO
Gonblue rny6uHa BoAkl B CpanbHoii kamepe. ONTUMankbHoe 3HaueHne ry & [, 45,

Mpu conpskeHnn cnupanbHOW KaMepbl C LWaxXTOW C MOMOLLbI0O KOHUYECKOro NepexoaHOoro yyacTka, ero
BbICOTY criegyeT npuHumate . = (3. 417 a HavanbHbIn guameTp (3,5...4,5) 7 .

Ha HavanbHOM cTagmmM pacdyeToB MOryT ObiTb 3adaHbl OPUEHTMPOBOYHO Criedylolime 3Ha4vyeHus
onpegensieMbix pasmepos: # =(2,2. . 25K bA=(25 . 30Kn & =(30. 35K,

7.28 Tpn npuMeHeHWM TaHreHuuanbHOro 3aBuxpuTens (pucyHok 28 B) nnowafb MnonepeyHoro
ceyeHnss noABoAsdALLEro TyYHHens (NPSMOYrofbHOro, KPYrroro unu KopbitoobpasHoro) cnefyeTt npuHuMaTthb
Npy HanopHOM pexXume TedeHWUs pPaBHOW Nnowaaun WaxTbl, a Npu Ge3HanopHOM peXuMe - HEeCKOMbKO
6onble aton nnowaau. LuprHa nogBoasLwero TyHHeNs, CyxatoLlerocs B MecTe nogcoeAnHeHus K waxTe,
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pomkHa coctanate (0,5...0,6) & , HO nnowagb TyHHeNs 3a CYET yBESIMYEHUsS €ro BbICOTbl [JOMKHA
ocTaBaTbCsi NOCTOSIHHOW. Pagnyc Bo3ayLHOro siapa AomkeH GbiTb paBeH rp = (0,3 041K

7.29 lpn onpegeneHMn rMapaBlINYECKMX YCMOBMI paboTbl BEPTUKANbHOM LIaxTbl, HEoOXoaumo
YCTaHOBWTb, [OOCTUIMA M CKOPOCTb MNOTOKa NpedenbHOro 3HayeHusl, Npu KOTOPOM MpekpallaeTcs
BpallaTenbHoe OBWxeHWe BoAabl. Ecnn BpalwiaTenbHoe ABWXKEHME COXpPaHSIeTCA OO0 KOHUA BepTUKanbHOW
LWaxTbl, TO C MOMOLbBIO AedriekTopa, NpeayCMOTPEHHOrO nepea NOBOPOTOM TpakTa Bogocbpoca, cnegyet
co3gatb B HWKHEM 4acTu LaxTbl y4acTOK C HanopHbIM ABWXeHMeM. Takoe meponpusaTne crnocobctByeT
3aTyxaHuWI0 BpalllaTenbHOro ABMKEHMS.

Mpun crkcnpoBaHHOM Be3HaANOPHOM pexnMMe Ha OTBOAdALLEM TpakTe BUXPEBOro Bogocbpoca cneayet
PYKOBOACTBOBATLCS PEKOMEHAAUUAMUN AN TakUX y4acTKOB, NpUBeAeHHbIMU B 7.22.

7.30 MNMprmeHeHne TaHreHunanbHbIX 3aBUXpUTENen NO3BOMNSET NOABOAUTL BOAY K LUAXTe B HECKOMNbKO
apycoB. [Nnowaab BbIXOAHBIX OTBEPCTUN Ge3HaMOpPHbIX WM HaMOPHbIX TYHHENEeW AOMKHa ObiTb MeHbLUEe
nnowaan waxtbl. KOHCTPyKLMI0O BOOOCOpOCca C TaHreHuManbHbIM NOABOAOM BOAbI MO BbICOTE WaxThl YAOOGHO
TakKe COBMeLLATb C KONMbLIEBOV BOPOHKOM Ha BXOAE B BepTMKaNbHYHO LWaxTy Bogocbpoca. B atom cnydae
nrnowanb HWXHEro ceyeHus KONbLEBOW BOPOHKM HEoOXOAUMO NpWHMMAaTb MEHbLUEN Mnowaan ceveHust
WwaxTbl. 3a yCTyn MNpu COMNPSHKEHUWN KONbLIEBOW BOPOHKM C LWIAXTOW crnegyeT npegycMaTpvBaTb MOABOA
BO34yXxa.

7.31 B ropusoHTansHOM BUXpEBOM BOAOCOPOCE 3akpyumBatoLlee YCTPOMCTBO criedyeT pacnonaratb B
Havyane cnaboHaKMOHHOro OTBOASLIEro y4acTka TpakTta Bogocbpoca, a 3abop BOAbI Ha y4acTke NogBoAa K
racuTento MoXeT ObITb BbINOMHEH Kak MOBEPXHOCTHbIM, TaK M rMyBuHHbIM (pucyHkn 29 n 30). B 3aBucumoctun
OT ANuHbI OTBOAALWEro TpakTa Bogocbpoca crnegyeT MNPUMEHSATb Ccneylowme KOHCTPYKLMU BUXPEBbIX
BOAOCOpPOCOB:

C MNaBHbIM ralleHMem M3BbITOYHON KMHETUYECKOW SHEprum fno ArfiMHe OTBOASALLEro TpakTa fpu ero
pnvie Lp = (60— 800k, (3gecb #;- BbicoTa oTBOAsALLEro Tpakta). B Takom criyyae goopma nonepeyHoro
CcevyeHnss OTBOASALLEro TpakTa AOIMKHA OblTe KPYrnon unm 6nmskom K Herl (pucyHok 29);

C YCKOPEHHbIM ralleHneM 3Hepruu Ha yyacTke oTBoasLiero Tpakta npu Lo < (60— 2004, Ha yyacTke

HEeKpYyrnoro nonepeyHoro ceyeHus (KopbITooGpasHOro, KBagpaTHOro, TPEYrofibHOro) UIn C NPUMeEHEeHNeM
kamepsbl rawenus (pucyHok 30).

L>460h, 1

1 - waxra; 2 - cTpouTenbHbIN TYHHENb; 3 - TaHreHunanbHbl 3aBUXpUTENb; 4 - TYHHENb KPYrnoro cevyeHus; 5
- MepexodHON y4acTok; 6 - OTBOAALLMNA TYHHENb; 7 - MYOUHHBIN BOOOMPUEMHNK; 8 - LunuHapuyeckas
BCTaBKa 3aBuUxXputens
PucyHok 29 - BuxpeBon Bogocbpoc ¢ nraBHbIM raleHnem n3bbiTOUHOM KUNHETUYECKON 3HEpPrnm
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1 - TaHreHUManbHbIV 3aBUXpUTEND; 2 - KaMepa raweHus; 3 - Mockas BCTaBka 3aBuxpuTens; 4 -
KOHPY30pHbIN Yy4aCcTOK

PucyHok 30 - BuxpeBble BogocOpochl C MOBEPXHOCTHLIM (@) 1 rnybuHHbIM (6) Bogo3abopamu, MMeLL MMM
pnvdy Lo < (60, 8004, Ha TpakTe KOTOpbIX NpefycMOTpeHa kamepa raLleHus

7.32 T'napaBnuyeckne ycnosust paboTbl BOAOCOPOCOB C MOBEPXHOCTHLIM UMK rIyOuHHBIM 3a6opom
BOAbl ANS yyYacTka OO rOpU3OHTanbHOr0 3aBUXPUTENS C BEPTUKANbHOW WM HAKMOHHOW LIaxTon cnegyet
onpegenaTb kak Ans 0Obl4HbIX BOAOCOPOCOB, MCXOAA M3 pexuma WX paboTbl MpU He3aTonfieHHOM
nctevyeHun. MNpy 3TOM AMameTp BEepTUKaNbHOW WM HAKMOHHOW LWaxTbl criegyeT MNpuHMMaTb paBHbIM

(0,8..1,2) DT, roe DT - TMApaBANYECKUii AnamMeTp OTBOASILLEro TpakTa.

7.33 3aBuxpuTenbHOE YCTPOWCTBO SBMSETCS 3NIEMEHTOM BoAOCOpOca, OT KOTOpPOro 3aBUCUT ero
nponyckHas CrnocobHOCTb W pexumbl TedeHus Ha oTBoAswem TpakTe. [lponyckHas cnocobHOCTb
ropM30oHTarnbHbIX BUXPEBbLIX BOOOCOPOCOB onpeaenseTcsi No obbi4YHbIM hopMynam AN HanopHbIX CUCTEM, B
KOTOpPbIX HEOOXOAMMO Yy4yMTbIBaTb KOIMUUMEHT TMAPABAMYECKOTO COMPOTMBIIEHMS 3aKpy4YMBaOLLErO
ycTponcTea. KoahdpuumeHT rmgpaBnuyeckoro ConpoTUBNEHUS AOMKEH YCTaHaBNMBaTbCA B 3aBUCMMOCTU OT
opMbl €ro BCTaBKWM, KOTOpas MOXET ObiTb BbIMOMHEHA UWAMHAPUYECKOW (PUCYHOK 29) unn nnocKom

(pucyHok 30), M reomeTpuyeckoro napametpa 3asuxputens A= (TR L) s roe £y -

I[ ’
paccTosiHUe MeXAy OCSMM MOABOASLLEro M OTBOASALIEro TyHHenewn 3asuxputens; L), - rugpasnuyeckwii

AnameTp OTBOASALLEro TyHHens; @ - Nnowaab NOABOASLLEro K 3aBUXPUTENIO TYHHENS; (.- Yron HaknoHa

OCU NOABOAALLIErO TYHHENs K OCY 3aBUXPUTENS.

7.34 Tnowanb MOMNEepPeYHoro ceyvyeHnss OTBOASALLEro TpakTa BUXPEBbIX BOAOCOPOCOB [OOMKHa
yCcTaHaBNMBaTbCH, UCXOAA M3 KOHCTPYKLMM BOAOCOPOCOB U crnocoGa ralieHusl U3BbITOYHOM KUMHETUYECKOM
aHepruu. Mpu aToM HeobxoaMMo, Npexae BCero, y4nTbiBaTb HEOBX0AUMYIO NoLWaAb NONepPeYHOro ceYeHns
CTPOUTENBLHOrO TYHHENS, €cnvM ero TpakT MNpUMEHsieTcA Ans BuMXpeBoro Bogocbpoca. [posepky
HeobGxoAMMOW Nroliaan MNonepeyHoro cevyeHns OTBOAALLEro TpakTa BUXpPeBOro Bogocbpoca crieayet
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BbIMOJTHATL MO LI,OI'IyCTMMOIZ CKOpPOCTHK, KOTOpaa onpenendetcaA no KaBUTAUMOHHbIM YCIOBUAM pa60T|=|
obTekaembIx I'IOBerHOCTeIZ M NO yCnoBUAM COMNpA>XeHUA NOTOKOB B HMXXHEM 6becbe.

7.35 lpu BbIGOpe pasMelleHVss M pPasMEPOB Kamepbl ralleHVsi FOpPWU3OHTasIbHOTO BUXPEBOTO
BogocOpoca HEOOXOAUMO YUUTbIBATL CrieayoLee:

npu AnuHe oTBogsiwero TyHHens Lo =60k, B kavecTBe compsiralowero anemeHta Mexay

TaHreHumarnbHbIM 3aBuUxXputenem un KaMEPOIZ ralleHnda paumoHaribHO npegycmMmartpuBaTb KOHd’)y30prIVI mnnn
LJ,VIﬂVIH,ClpVI‘-IeCKVIVI y4acCTOK, KOTOprVI obecneuynmBaeT CcMelleHne Makcnmyma I'IpOD,OJ'IbHOVI KOMIMOHEHTbDI
CKOPOCTHM B LeHTpallbHYyO 30HY nriowann nonepevyHoro cevyeHus,

KO3hpMLUMEHT paclumpeHmns No Nnowaan Ha BXo4e B KaMepy ralleHus MOXeET ObITb NPUHAT paBHbIM
ot 1,4 o 3,4. C yBenumyeHnem cTeneHn pacLuiMpeHmns ralieHme npoMcxoamT Ha MeHbLUEN ANUHE, U Kamepown
raweHusa copmupyeTtcss Ge3HanopHbIN O0ceBOM NOTOK. B Gonee kopoTkoM Kamepe ralleHusi NpOUCXOOUT
yBENUYEHNe YpoBHS NyNbcaLmn AaBEHNS;

npun gnnHe oTeBogdLlero ydacrtka "I'T - 60.33.1. 3Ha4vnTelNbHaA 4acTb 3HEPrMm NOTOKa AOJIKHA raCuTbCsA

3a CYeT noTepb Ha TpeHwue no AlunHe, O6yCﬂOBJ'IeHHbIX ero 3aKPYTKOI7|, a OoCTaTo4yHad 4acCTb 3Hepruu, B
cny4yae HeobxoaMMOCTW, MOXeT ObiTb MnoraweHa B Kamepe, ﬂpeLI.YCMOTpeHHOVI B KOHUE OTBOAdALlEero
TYHHENA.

7.36 B npoekTax ropu3oHTarbHbIX BMXPEBbLIX BOAOCOPOCOB HEOOXOAMMO CTPEMUTLCH YMEHbLUMTb
pacxof BO3gyxa Ha ux oTBoAsLLeM TpakTe, 4To cnocobcTeyeT 6onee ahdheKkTMBHOMY ralleHno N3bbITOYHON
SHEPIMN N CHWKEHUIO YPOBHSA NynbCauuy AaBreHus. Takue nynbcauuu BO3HMKAKOT Ha ydacTkax, rae
BpallaTenbHoe ABWXEHWEe MOTOKa yxe 3aTyxno, a B MPSMOSIMHENHOM MOTOKe y CBOAA MepemeLLaroTcs
BO34YLUHbIE NOMOCTW.

7.37 [Ons OUEHKM BO3MOXHOCTM BO3HWKHOBEHMS KaBuTaUWW Ha HEPOBHOCTAX MNOBEPXHOCTU
BOﬂ,OC6POCOB, obTekaemonm BMXpeBbIM TMNOTOKOM, B MNepBOM ﬂpl/I6J'II/I)KeHVII/| C 3anacomMm MoryTt ObITb
NPUMEHEHbl KPUTU4YECKNE 3HaA4YEeHNA Yncern KaBsutauunn, nosiy4eHHble and ﬂpﬂMOJ’II/IHGVIHOFO NOTOKa.

CudoHHbIE BOAOCOpOCHI

7.38 TpybuaTtbin BOOOCOPOC, AEMCTBYOWMI NO NpuHUUNY cnudoHa (cudoHHbIN Bogocbpoc), cneayet
yCcTpamBaTb NMpuM HEOOXOAMMOCTM aBTOMATUYECKOro BKMOYEHUs Bogocbpoca M cbpoca BOAbI B HVKHWIA
Obed, korga NpoucxoauT MOBbILLEHNE YPOBHS BepxHero bbedpa cBepx 3agaHHOro pacyeTHOro ypoBHS (Kak
npasuno, HIY), n ysennyeHnsa c6pocHOro pacxona no CpaBHEHUIO C BOAOCNMBOM 6e3 3aTBopa.

CundoHHbI  BOgOCOpoC npeacTaBnser coboM M30rHyTyl0 B BepTMKanbHOW MIIOCKOCTU  Tpyoy
nepemMeHHOro NPSMOYrOfibHOrO WM KPYINoro CeYeHusl, NPONOXEHHY0 B Tene OEeTOHHOW Wnu 3eMIIsHOW
NNoTuHbl (pucyHok 31). lMponyckHyto cnocobHOCTb cudoHHOro Bogocbpoca npu paboTe ero B pexume
nepenuea 4epes rpebeHb crieqyeT onpefensTb Kak Anst NOBePXHOCTHbIX BOAOCNMBOB. [pu 3apsagke cndoHa
n paboTe ero MomHbIM CeYeHMeM MpPOMNyCcKkHas CMOCOBHOCTb AOMKHa OnNpeaenaTbCs Kak Ansi HamoOpHbIX
rnyOuHHbIX Bogocbpocos (8.8)

7.39 [pebeHb cucoHHOro BogocOpoca AOMMKEH MMETb OTMETKY, COBMafalollytd C pacHeTHbIM
YPOBHEM BepxHero bbeda.

BxogHyto 4yacTb BogocOpoca crnefyeT BbIMOMHATL B BMAE KOHQY30pa C CEeYEeHMEM Ha BXofe,
npesbiwatowem B 2,5-3 pasa nnowagb "roprioBoro” ceveHust Tpyobl Hag rpebHem. 3arnybneHue kanopa
BXOOHOIO CeYEeHus1 [ Mnop pacyeTHbI YPOBEHb BEpPXHero bbeda (pMCYHOK 32) OOIMKHO HasHadaTbCa U3

YCNoBus HeOonyleHnss BOPOHKOOOpasoBaHWs M 3acacbiBaHWsi BO3gyxa BHYTPb cudgoHa UM MECTHOro
NOHWXeHMs cBoHOAHOM NMOBEPXHOCTU Npu paboTe Bogocbpoca:

r:n:VBz}c
2g

&=

(8)

roe Fgy - CpedHsisi CKOpPOCTb BO BXOAHOM ceuyeHuu cudpoHa, k= 1,1. YBenuumearth niowais BXOLHOTO
cevyeHus criegyeT, Mo BO3MOXHOCTU, 3a CHET €ro BbICOTbI, OCTaBNAS LWMPUHY BOAOBOAA NOCTOSAHHOMN.
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6)

1 - BXogHOe oTBepcTUe; 2 - rpebeHsb; 3 - kanop; 4 - Bo3ayxonoasoasilee oTBepcTne

PucyHok 31 - Tunbl cMdOHHBIX BOAOCOPOCOB B TeNe OETOHHLIX NMAOTUH (&) U B Terne rpyHTOBOW NMOTUHBbI (6)

a

a) - NPAMONNHENHbIN BXOAHOW y4acToK; 6) - KPMBONMHENHbIN BXOAHOW y4aCcTOK
PucyHok 32 - OdbopmMneHune BxogHOro yyacTka cucpoHHoro Bogocbpoca

LWnpuHy Tpybbl cudoHHOro Bogocbpoca cneayet 3agaBath B npegenax (1,5...2,5)a , roe « - BbicoTa
Tpy6bl B rOpfIOBOM CEYEHUM.

7.40 BkntoveHune cndoHa - nepexop ero B HAMOPHLIN pexuM TeveHust - obecneynBaeTcsi Co3gaHNeEM B
HEeM BaKyyMa 3a CYET BblHOCA BO3Ayxa MOTOKOM BOAbI, MOCTynatwen B Bogosod. CndoH A0mKeH HauMHaTb
ycTondmBo paboTaTb MOSMHBIM CEeYEeHMeM, Korga ypoBeHb BOAbl B BepxHeM Obede npeBbllaeT OTMETKY
rpebHst cungoHa Ha 0,2-0,3 m. lpu 3TOM, B HEro nepecraeT nocTynatb BO3AyX 4epe3 crneumnanbHoe
otBepcTue 4 (pucyHok 31). [Ina yckopeHusi npouecca 3apsagkm cudoHa cTpys, nocTynarwas B BOOOBOA U
cTekawolas no BOAOCNMBHOW MOBEPXHOCTM B Hadvane ero paboTbl, C MOMOLLbI CreuManbHOro BbiCTyna
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OTKINOHSIETCS K NMOTOJIKY M MEpeKpbIBAET NnonepeyHoe cedeHue (pucyHok 31 a), cozgasast BOASHYH NPoGKYy.
Bo3aayx 13 o6pasytoLLerocs 3aMKHyTOro NPOCTPaHCTBAa BbIHOCUTCS NOTOKOM, U CUJIOH 3apsixaeTcs. Bakyym B
roproBOM ceyeHun cUPoHHOro BoJocbpoca He JoSmkeH npeBbiwaTh 8 M. Mpy GonblueM 3HaYEHUM Bakyyma
BO3MOXXEH pa3pbiB CMIIOWHOCTM CTpyU. 3HAYeHne BakyymMa B FOPfIOBOM CEYeHWM criegyeT onpenensite u3
ypaBHeHuWsi BepHynnun, CocTaBneHHOro Ass 3TOro CeYEHUsI U CeYeHMsl Ha Bbixode BoAoBoAa Npy cBOGOAHOM
NCTEYEHNM B HVXKHUIA Obed NN CeYeHUs: Ha YPOBHE HIKHEro Gbeda Npu UCTeYEHUN Nog YPOBEHD.

Bo wus3GexaHue cpaboTkm BepxHero Obeda [0 KPOMKM BXOOHOMO  CeYeHust  cudpoHa
BO34yXOMoABOAsILEee 0TBepCcTME 4 JOIMKHO pacnonaraTbCs Ha ypoBHe rpeGHsA 2. MNpu NOHMKEHUM YPOBHS
BepxHero 6beda [0 YPOBHSA OTBEPCTUSA Yepes Hero HauyMHaeT NoCcTynaTh BO3AYX U CUOH paspshKkaeTcs.

7.41 Tlpn yCcTpOWCTBE HECKONbKUX CUCGOHOB KX rpebHu LenecoobpasHo pacnonaratb Ha pasHbIX
OTMEeTKax Bbllle pacyeTHOro YypoBHs (0bblyHO HI1Y), 4TO nossBonseT BkNoYaTb WX B paboty
nocrnegoBaTternbHO, MO Mepe HapacTaHus NpUToKa BoAbl B BOAOXPAHUMMLLE.

CucoHbl  MOTyT BbIMOMHATLCS KAk CamMoCTosiTeNlbHble BOAOCOPOCHI M Kak TOMOBHble  4acTu
KOMOMHMPOBaHHbLIX BoAdocOpocoB. B crnyyae HeobGxogumocT cbpoca GomnblUMX pacxXxogoB Boabl Mpu
OrpaHUYeHHbIX YCMOBUAX (DOPCUPOBAHNUA YPOBHSA BepxHero Gbedha crieayeT pacCMOTPEeTb BO3MOXHOCTb
npyMeHeHns1 GalleHHOro OroSfioBKa C HECKONbKMMU CUGOHHBIMU cekumsiMu (pucyHok 33). MpumeHeHue
TaKoro OrosfiloBKa JonyckaeT BO3MOXHOCTb cGpoca Mycopa Yepes Bogocopoc.

7.42 CundoHHble BogocOpockl LienecoobpasHo ycTpamBaTb NMpu ObICTPO HACTynawLmMxX naBogkax u
CpaBHUTENBbHO HEBONBLUOW akKyMynMpyoLen EMKOCTU BOOOXPAHMITULLA.

JocTtonHcTBa cOHHBIX BOAOCOPOCOB:

- aBTOMaTM4eCcKoe BKIoYeHne B paboTy npu HEOOMbLLOM MOBLILLEHUN YPOBHSI BEPXHEro Obeda;

- MPOMYCK pacxofoB Npu Manbix BelcoTax popcuposku (0,1...1 M) ypoBHSA BepxHero 6beda;

- BO3MOXHOCTb COOPYXXEeHUS BoAgocOpoca nocre BBeAEHUSA B SKCNIyaTauMio ApYrMx BOAONPOMYCKHbIX

COOpPYXXEHWIN rmapoysna, a Takke Mpu PEKOHCTPYKUMU B LEMSX YBEMUYEHUsI MPOMYCKHOW CrocobHOoCTU
NMOBEPXHOCTHOro Bogocbpoca.

1 - BXOOHblEe OTBEPCTUS; 2 - Kanop; 3 - oTBepCTUSA Ansi cbpoca mycopa
PucyHok 33 - BaleHHbI cndoHHbIM Bogocbpoc
HepocTaTtku cnoHHbIX BOZOCOPOCOB:
- CINOXHOCTb 3KCMyaTauuy npu HeobxoanmocTy copoca B HUXKHMIA Bbed Nbaa v NnaBalLWwmx Ter;

- BO3MOXHOCTb 3abuBkM BogoCcOpoCca fbagoM, LUYTrOon 1 COPOM;
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- BUOpaLMs COOPYXEHUS] N KaBUTALMOHHbIE MOBPEXAEHUS BETOHHbIX NOBEPXHOCTEW BOAOBOAA Mpu
3HauMTEmNbHbIX Bakyymax. Bo n3bexaHne HeOnaronpmsaTHbIX PEXUMOB, Bbi3biBaloLLMX BUOpaLMIO 311EMEHTOB
Bogocbpoca, HUCxoasLwasa BeTBb Bogocbpoca fomkHa ObiTb 060pyaoBaHa aspauoHHbIMY BO30YXOBOAAMN.

8 yb6uHHbLIE BoJoc6pochkl
Fny6uHHbIe BOAOCOpPOCHI C 6€3HaNOPHbLIM PEXMMOM TeUYeHUs

8.1 Be3HanopHbI pexnMM TedeHust B MyOUHHBIX BogocOpocax, yCTOMYMBLIA BO BCEM AManasoHe
n3meHeHusi ypoBHen BepxHero 6beda (YBB), cneayet obecneumBatbe KOHCTPYKTUBHBIMU MEPONPUATUAMMU:

YyCTPOMCTBOM 3abpanbHOW CTeHbl HA BXOOHOM y4YacTke Bogocbpoca;

yBenn4eHnem BbICOTbI BO,EI,OC6pOCZ':l 3a KOHLUEeBbIM CTBOPOM Ha4allbHOro HanopHOro y4acTKa;
YCTPONCTBOM AedpriekTopa Ha NoTorke BoAocOpoca B KOHLE HAMOPHOro y4acTKa;
NMOHWKEHNEM OTMETOK MOTOJIKA B KOHLIE HAMOPHOrO y4YacTka (YCTPOMCTBO KOHGy3opa).

8.2 TlponyckHasa crnocoBOHOCTb NyOGUHHBIX BOOOCOPOCOB C 3abpanbHOM CTEHOM Ha Bxode npu
H = Ik, roe H - Hanop Ha BXOAHOM nopore, jz - BbicOTa BXOAHOro oTBepcTus Bogocbpoca, i =1,1...1,25,

OOIDKHAa paccyMTbiBaTbCs, WCXOAA W3 MMOPaBfMYECKON CXeMbl UCTeYeHUs yepe3 oTBepcTve. 3HaveHue
L onpegenseTcs ycnoBmaMn BXoda B rNyOGUHHBLIN BOAOCOPOC (CKPYrNeHneM KPOMOK BXOOHOro OTBEPCTUS).

Mpwn paboTe rnybuHHoro Bogocbpoca ¢ 3abpanbHON CTEHbI B LLMPOKOM Anana3oHe oTmeTok YBB, korga npu
H < (11...1,25)% , ero nponyckHyto Croco6HOCTb crieayeT onpeaensiTh, UCXOAS U3 TMAPABIMYECKON CXEMbI

ncrTevyeHna 4yepes BoaoCInB. B 3aBucumocTn ot npoAoJibHOIo FlpOd)VIJ'IFI AHa BXOAHOro y4acTka 1 ero ArnnHbl
OH MOXET paccMaTpmBaTbCA Kak BOAOCIIMB NPakTN4eCKoro ﬂpO(*)I/IﬂFI nnn BoAOCIIMB C LULMPOKUM NOPOIroMm.

lMpu paboTe BxOOQHOrO yyacTka BOAOCOpOCAa 3TOr0 TWnMa Ha BCEN OSNIMHE MOMHbIM CEeYEHUEM ero
nponyckHasa CI'IOCO6HOCTb, KaK n [gpyrme ruapaesrnind4eckme napameTpbl MNOTOKa Ha 3TOM  y4acTke,
paccunTbiBaOTCA Kak Ans HanopHoro rmybuHHoro Bogocbpoca.

8.3 Ha HavanbHbIn y4acTok rnybuHHOrO BOJOCOpPOCa HEMNOCPeACTBEHHO 3a CTBOPOM OTpbiBa
Ge3HanopHOro notoka OT 06TekaeMoro anemeHTa (3abpanbHOM CTeHbl, MOTOfIKA HAarnopHOro y4acTka,
AednekTopa, perynvpyowero 3arsopa) Heobxoaum noaBoA Bo3gdyxa, obecrneuvBalowuii yCTONYMBOCTb
Ge3HanopHOro pexuma TeveHus. Pasmepbl BO3gyxonoABOAsLIMX YCTPOWCTB, HeobXoouMbIX Ans
KOMMeHcaumMn BO34yxa, TPaHCMNOPTUPYEMOro B CTOPOHY HWHero Obedpa, M obecrneyeHns yCTOMYMBOCTU
Ge3HanopHOro pexwuma BOAHOIO MOTOka B BOAOCOpoce AOSMKHbI ObiTb YCTaHOBMEHbI PacyeToMm uWnu
3KCMepUMeHTanbHbIMM UccnegoBaHnamMu Ha mogenu. CKOpocTh BO3gyxa Ha TpakTe BO34yXOMOABOAALLMX
YCTPONCTB He AOMXHbl npeBbiwaTtbs 60 mM/C npyu nponycke yepes BOOOCOPOC pacxodoB BoAbl OCHOBHOMO
pac4deTHoro cny4das u 100 m/c - npu nponycke pacxo4oB NOBEPOYHOIO pacyYeTHOro criyyas.

8.4 Ha TpakTe 6e3HanopHbIX rnyOuHHbBIX BO4OCOPOCOB, MponycKaoLmMxX pacxodbl BoAbl NPy CKOPOCTSX
TeyeHnss 6onee 25-30 wm/c, Ons nNpenoTBpPALLEHUs KaBUTAUMOHHLIX SIBMEHWW Mpexae Bcero Tam, rae
pasBMTUE MOrPaHNUYHOro CNos NOTOKa HEJOCTATOYHO, CreayeT npegycmaTpmBaTb YCTPOWCTBA 418 NOABOAA
BO34yxa B CIrou MoToKa y obTekaeMbix noBepxHocTel. OrpaHuMveHHbln 0ObeM KaBUTALMOHHOW 3p03un
obTekaeMbIXx MOBEPXHOCTEN Ge3HanopHbIX TrNyOMHHBIX BOOOCOPOCOB AonyckaeTcs npu  crnelvanbHOM
0B6OCHOBaHMM C Y4ETOM MPOrHO3HOW MPOAOIMKUTENBHOCTM COpOCca Yepe3 COOpYXEHME pasfNYHbIX PacxXxo4oB
BOAbl U HapaboTKM KaBUTALMOHHOIO pecypca 0OTeKaeMOW MOBEPXHOCTM NMpW pacyeTHOM KoadhduumeHTe
LLIEPOXOBATOCTM U OMYyCKaeMbIX padMepax MeCTHbIX TEXHONOMMYECKNX HEPOBHOCTEWN.

Mpn onpepeneHun pasmMepoB YCTPOWCTB AfNs Modayn BO3gyxa Ha TpakT ©e3HanopHbIX FyOUHHBIX
BOOOCOpOCOB, KpOME pacxoda BO34yxa, TPaAHCMOPTUPYEMOro Hajd BOOHbIM MOTOKOM B CTOPOHY HWXKHErO
Obedha, He0b6X0AMMO YUMTHIBATbL PACXOAbl BO3AyXa:

BOBJ1€KaeMoro B TOJiLly BOAHOIO NOTOKa 3a cYeT camMoaspauunu,

nogBsoaMmMoro 3a p,ecbneKTopu N pa3nnyHbie YCTynNbl B 3aTBOpHOIZ Kamepe ana yctpaHeHna onacHoOCTU
KaBUTALMOHHbIX SBNEHUHN,

noaBoaMMoro K yCTpOIZCTBaM ana aspaunn BbICOKOCKOPOCTHOIO NoTokKa y obTekaemblIx I'IOBerHOCTeVI.

8.5 lpu npoekTMpoBaHMM TMYyOUHHBIX BOAOCOPOCOB, GE3HAMOPHLIA PEXUM TEYEHUSI B KOTOPbIX
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CbMKCI/IpyeTCFl Ha Ha4YallbHOM y4acCTKe U KOTOpble noATonNeHbl CO CTOPOHbI HUXKHETO 6bed)a Cc O6p83033HMeM
Ha UX TpaKkTe rmngpaBrin4eckoro npbixka, HeobxogMmo yuutbiBaTb nynbCauMoOHHOE rnapognHaMmmnyeckoe
BO3aencTBMe Ha obTekaemble NOBEPXHOCTU COOpPYXEHUA. an ydqyeTe YyBenn4deHuna OocpenHEeHHbIX W«
nynbCauyNOHHbIX OaBreHWn Ha 3neMeHTbl TYHHEIbHbIX BO,CI.OCGpOCOB 3TOro TMNa M Ha BMELLAOWNN nX
I'IOpOﬂ,HbIVI MaccuB OonyckaeTcd 3anosyiHeHne Bcero nonepevyHoro ce4vyeHuna BOD,OC6pOCG 3a rmgpaBsjin4eckmum
NPbDKKOM NpuU pacxogax BOAbl MEHblUe paCHETHbIX. Bosgeinctene B aTmx ycnoBuax rmnapaBJsin4ecKoro
NpbkKKa Ha 3aTBOpPbl HEOONMYCTUMO. PacueTbl nonoxeHus rmapaBJiM4EeCKOro npbikka Takoro Bnga Ha TpakTte
I'J'Iy6I/IHHOFO Bop,oc6poca HeobxoaMmMo npon3soanTb C y4€TOM 3axBaTbiBaeMoro B BOﬂ,OC6pOCG BO3ayXxa.

8.6 Ha yuactkax rnybuHHbIX BOOOCOPOCOB C (PMKCMPOBAHHbIM GE3HAMOPHBLIM PEXUMOM TEYEHNs,
TPakT KOTOpbIX W30rMHYT B BEPTUKANbHOM MMAOCKOCTU BbIMYKNOCTbIO BBEpX, ANs npefoTBpalleHus
HeJoMNyCTUMOrO MOHWXEHUA OaBNeHns npodunb AHA OOIMKEH BbINOMHATHCSA Gonee nonHbIM, YeM KpuBas
cBobOaHOro NageHust notoka. PacyeT npodhmns aTon KpuMBOW criefyeT Npou3BOAUTb OT CEYEHUsI B Hadvane
M30rHYTOr0 yyacTka No cpegHen CKOpOCTM TeYeHMs1 MpU pacyeTHOM pacxoge OCHOBHOro crnyyas. Ecnum
NpoekToM npegycMoTpeHa paboTa Bopocbpoca B TeyeHWe [OnUTENbHOrO0 BPEMEHW MNPU  YaCTUYHbIX
OTKPbITUAX 3aTBOPOB, YCTAHOBIEHHbIX BbIE MO TEYEHMIO WM3OTHYTOrO BbIMYKMNOCTbIO BBEPX yyacTka, TO
TpebyeTcst NpoBepka ero nNpodwuns, UCXoast N3 paboTbl B 3TUX YCIMOBUSAX C Y4ETOM BO3HMKHOBEHMS 30H C
BakyyMamum.

8.7 Ona rnybuHHbIX BOAOCOPOCOB C (PUKCMPOBAHHBIM OE3HAMOPHBIM PEXMMOM TEeYeHWs, TpakT
KOTOPbIX W30rHYT B BEPTUKaNbHOW MMOCKOCTWM C BbINYKMNOCTbIO BBEPX, MPU 3HAYMTENbHbIX Hamnopax Hag
BbIXOOHbIM ceyeHnem (4o 100 M) u, COOTBETCTBEHHO, BbLICOKMX CKOPOCTAX MOTOKa LenecoobpasHo
paccmaTpvBaTb BapuvaHTbl KOHCTPYKUMW C Ge3HamOpHbIM PEXUMOM TeYeHMst MO NOTONKy (pucyHOK 34).
MepemelleHne noToka NO NOTOMKY B BOAOCOpOCE TakowW KOHCTPYKUMM NPOUCXOAWUT 3a CyeT AeNcTBus
ueHTpobexHbIx cun. B npocTpaHcTBE Mexay NOTOKOM BOAblI M AHOM Bogocbpoca HabnopaeTca 30Ha,
3anofHeHHas BO34YLUHO-BOOHOW CMeCbio M BO3AyxoMm. [laBneHus B 3ToM 30He Bnv3km K aTtMocdepHOMY.
Heobxogumo yuuTbiBaTb, 4TO Ha MOTOflke BOAoOcCOpoca pa3BMBAKOTCA 3HauMTemNbHble W3ObITOYHbIE
AaBneHnsi. B KoHUe KOPOTKOrO HAaMOPHOrO yyacTka Mepeq nasamMu OCHOBHOrO 3aTBopa criegyet
npegycmatpusatb AedfiekTopbl, a Ha AHe yctyn. logBoAd 3a HWX BO3dyxa AOSKEH npefoTBpaTuTb
OMacHOCTb KaBWTauUMM B 3TOW 30HE Kak MpW MOMHOM, TaK MpW YaCcTWUYHbIX OTKPbITUAX OCHOBHOrO 3aTBOpa.
OTpaboTka KOHCTpyKUMM Takoro BogocObpoca AOMKHa MPOW3BOAUTBLCA Ha OCHOBE SKCMEepUMEHTarbHbIX
nccrnegoBaHun.
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1 - 30Ha OTpbIBa NOTOKA 3a AedrieKTopaMm, yCTaHOBINEHHBIMU Nepes NasoM OCHOBHOIO MIOCKOro 3aTeopa: 2
- OCHOBHOV COPOCHOV NOTOK BOAbI MO BOrHYTOMY MOTOSIKY; 3 - 30Ha, 3anofiHeHHast BO34YLLIHO-BOAHOM
CMECbI0 UMY BO3OYXOM

PucyHok 34 - MNMpogonbHbIv paspes (a) n nnaH (6) no rmybruHHOMYy BOOOCOPOCY, KOHCTPYKLMS KOTOPOro
obecneynBaeT 6€3HAMOPHBIN PEXMM TEYEHNUS NPU ABVXXEHUN BOObI NO MOTOSKY

Fny6MH|-|b|e BOAOCGPOCI:I C HANOPHbIM PeXNMOM TeYeHnsn

8.8 MMponyckHas cnocobHocTb (pacxod) & rmyBWHHLIX BOJOCGPOCOB paccMaTpMBaEMoro Tuna
cnepyeT paccyuTbiBaTh No hopmyne

@ =po.f2g(Hy —10) 9)

roe (- nNrnowagb pacyeTHOro NonepeYyHoro ceveHns Bogocobpoca, B kayecTBe KOTOpPoW yaobHO NpuHMMaTh
nnowanp BbIXOOHOrO MonepevHoro cedenus; H - koadpduumeHT pacxoga Bogocbpoca, OTHECEHHbIN K

pacyYeTHOI NIOLLAAN MONEPEYHOTO CeUYeHNs @ E - yCKOpeHWe cBoBoaHOro naaeHus; ;- penctaytowmin

Hanop BogocOpoca, paBHbIV MOMHOW YAENbHON SHEPIMU NMOTOKA, ONpeAeNneHHbli OTHOCUTENbHO MIOCKOCTH
CpaBHeHUA, nposeneHHoﬁ 4yepe3 HU3SLWYH TOYKY BbIXOOHOIo ceYeHud, H - CpegHAaa yaenbHasA
noTeHumanbHas 3SHEpPrnsi MOToka B BbIXOAHOM CeyeHun Bogocbpoca, onpegeneHHas OTHOCUMTENBbHO
yKa3aHHOW MIIOCKOCTU CPaBHEHUS.

Mpu onpegeneHun koacpdmumMeHTa pacxofa HamnopHoro Bogocbpoca Heob6XOOUMO  y4uTbIBaTb
KO3a(hpu1LMEHTbI NOTEPb Hanopa Ha TpeHue no AnuHe [5] N MeCcTHbIX NOTepb Hanopa. K MecTHbIM noTtepsim
Hanopa B rnyOMHHBIX HAaMoOpHbLIX BOOOCOpOcax credyeT OTHOCUTL Criedylolme: Ha BXOA, B Na3ax 3aTBOPOB,
Ha MOBOpOTax TpakTa, B KOHdy3opax u guddysopax, npu obTekaHMN NPOMEXYTOYHbIX ObIKOB M Apyrue
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conpoTtuBneHus. Kpome TOro, OOIMKHbl YYUTbIBATbCS KOIMMUUMEHTbI MNOTEPb Hamopa Ha BbIXOA U3
Bogocbpoca B criydyae noATOMMAEHMsT BbIXOLHOMO CEYEHUS CO CTOPOHbI HMXHero bbeda koadhdULMNEHTHI
noTepb Hanopa YaCTUYHO OTKPbITbIX 3aTBOPOB M AedrIeKTOPOB.

3uauerme A —Il pans  rny6unHbix  Bomoc6pocos, paBoTallMX BCEM  ceueHueMm, npw
Hy » (3 4y (B - BbICOTA BLIXOAHOTO ceyeHus Bogocbpoca), MoxeT 6biTb OMpeaeneHo Kak

Pa3HOCTb OTMETOK YBB M HauBbICLLEN TOUYKM MOTOMKA BbIXOAHOTO ceueHus. Ecrm ke A < (3. 4l 10
HeobxoOMMO paccyMTbiBaTh 3HAYEHUS CpedHen yaenbHOW MnoTeHUManbHOW 3JHepruu noTtoka [ And
BbIXOAHOr0 cedeHus Bogocbpoca C ydeTOM OTnMuUMS pacnpeferneHus gaBrneHus no rnybuHe noTtoka OT
rmapocTaTM4yeckoro M W3MEHEHWs1 NoATOMSIEHUS] BbIXOAHOMO CeYeHUMs B MPOCTPAHCTBEHHbIX YCMOBUSAX
COMpPSKEHWs1 TMOTOKOB 3a €ro BbIXOAHbIM ceyeHnem. OTnuume pacnpedeneHnss OaBrieHust ot
rmapocTaTMYyeckoro B BbIXOOAHOM CEYEHWM HaMopHOro BOAOCOpoca Npu ero COMpsPKeHUW C y4acTKOM
HWKHero obeda ycTynom AOMMKHO YYMTbIBATLCS MPU:

cBOOOAHOM M HECBODOOAHOM HEMNOATOMNMNEHHOM UCTEYEHUN;

Hann4unmn HenocpeacTtBeHHO 3a BbIXOAHbIM ceYeHnemM ogHom w3 CbOpM NOBEPXHOCTHOro wunn
NOBEPXHOCTHO-AOHHOIO rmapaBiiIn4eCKOro npbikKa.

8.9 OcpegHeHHble gaBneHUs No AfnHE HanopHbIX rMyBuHHBIX BOAOCOPOCOB crieQyeT onpeaensTb Ha
OCHOBE NOCTPOEHUSI Nbe30METPUYECKMX NIMHMIA. [10 NOMNyYeHHbIM OCPeAHEHHbIM AABEHWAM AOSMKHbI OblTh
paccunTaHbl OCpedHeHHble HarpyskM Ha aremMeHTbl TpakTa BOAOCOPOCOB, BbISIBIEHbI 30HbI CYLLECTBEHHbIX
BaKyyMOB 1 pa3paboTaHbl MeponpuaTus No NpeaoTBPaLLEHMI0 B 3TUX 30HaX HEAONYCTUMbIX KAaBUTaLUOHHbIX
BO34eNCTBUNA. Mpn 39TOM HeobXoAMMO YYMTbIBaTb OCOBEHHOCTM pacnpedeneHvs AaBfeHWn Ha yvacTkax
MECTHbIX NOTEpPb Hamopa (CONPOTUBNEHUN) N UX OTANYMS OT AABMEHWIN, COOTBETCTBYIOLUNX PABHOMEPHOMY
OBWXEHNIO 1 TMApocTaTUYecKoMy 3aKkoHy pacnpegeneHusa. K Takum ydacTkam Ha TpakTte rnyOuHHbIX
BOAOCOPOCOB OTHOCATCH BXOAHblE OFOMOBKW, MOBOPOTbI TpakTa, 3aTBOPHbIE Kamepbl MPU MOMHbIX W
YaCTUYHBIX OTKPBITUAX 3aTBOPOB. HE06X0AMMO y4MTbIBaTh BO3MOXHOCTb NMOSIBMIEHUS Ha y4acTKkaxX MECTHbIX
CONPOTUBMAEHUA 30H C MOBLILWEHHBIM YPOBHEM MNynbCauuv AaBfeHWs, KOTOPbIA MOXeT ObiTb 0COBEHHO
CYLLLEeCTBEHHbIM NPY BO3HMKHOBEHMWN B HUX OTPbLIBHOIO O6TekaHus.

8.10 lpu BbIOOpPE OYEpTaHWss BXOOHOIO OronoBKa crnefyeT oTAaBaTb NpennovTeHue Takon ero
dopme, Npu KOTOPOW OH MMEET HauWMeHbluee 3HayeHue KoaduumMeHTa COMPOTUBMEHUS WU KOTopas
obecneynBaeT HaMMeHbLUME pa3Mepbl PACMONOXEHHbIX Ha 3TOM y4YacTke 3aTBOpPOB W Hambornee npocTbie
oyepTaHuMa B MNpogonbHOM npodune um B nnaHe. Havmbonee uenecoobpasHbiMu SABMAAKOTCA Mpochunm
BXOAHbIX OrOfIOBKOB, OYEPYEHHbIE AyraMu OKPY)XHOCTEW M annuncoB. MoHwkeHve OaBreHns B npegenax
BXO[AHOIO OrOfioBKA [OIMKHO OblTb Takum, 4YTOObI He [JOMyCTUTb KaBWTaLUUW €ro MOBEPXHOCTU W
pacnonoXeHHbIX B ero npeaenax nas3oB 3aTBOPOB.

8.11 Obwee NoHWXeHNe OCpeaHEHHOro AaBrieHus B npegenax BXOOHOro OrofioBka Mo CPaBHEHMIO C
3arny6neHnem nwobon TOYkM ero nosepxHocTM nog YHB cnegyer onpegenatb € MOMOLbLO

3KCNnepnmMmeHTasibHO YCTaHOBJIEHHOIO KOS(*)(*)I/ILI,VIeHTa NOHWXEHNA OaBlEeHUA Cp , 3aBucdwlero ot

oyepTaHMa noTornka u GOKOBbIX CTEH OrorfioBka, a Takke OT YCMNOBUM Mnoaxoda K BXOLHOMY CEYEHUIO
BogocOpoca (WMpWHbI Ha MNOAXOAE, MONOXEHUST BXOOHOrO CeYeHUss OTHOCUTENbHO pfHa) u YBB.
B0O3MOXHOCTb BO3HWKHOBEHUSI KaBUTaLMW MNPOrHO3UPYETCA Ha OCHOBaHMM KO3dduLMeHTa MrHOBEHHOro
3HAYEHUSI MOHWKEHUSA AABNEHNA BO BXOHOM OrorioBKe

Cp =Ty +k, 0y, (10)

roe Gp " ;CP OOJSDKHbI YCTaHaBnMBaTbCs No pekoMmeHgaumam 4.12 n 4.14.

|_|pl/l NporHo3e KaBuTauuMnm Ha MNOBEPXHOCTU BXOAHOINo OroJsyioBka, Kpome 06u.|,ero NMOHWMXEeHU4A
MIrHOBEHHOIro gaBJieHUA Ha obTekaemon NMOBEPXHOCTH, HeO6XO,D,I/IMO Y4nUTbIBATb JTOKaAlribHOE ero CHuxeHue,
Bbl3BaHHOE TEeXHOJ1I0r'M4eCKMMMN HEepPOBHOCTAMU, BO3HUKLLUMMWM B Mpouecce npouns3BoAcTBa CTPOUTESIbHbIX
pabor.

8.12 lpu npoBegeHMM pacyeTOB y4yacTKOB MOBOPOTA TpakTa HarnopHbIX FNyOGUHHBIX BOOOCHGpOCOB
HeobXxoOMMO YUMTbIBaTb, YTO KPOME OCpPEeHEHHOW COCTaBNALLEN AaBNEHUSs, KOTOpas yCTaHaBNUMBaeTCs no
Nbe30METPUYECKON JMHUWN, BO3HMKAET AOMONHUTENbHO COCTaBNAOWAs OCPEAHEHHOro OaBrEHMs,
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Bbl3BaHHas LEWNCTBUEM Ll,eHTpO6e)KHbIX cun. Ona Takux y4aCTKOB HanopHbIX FJ'Iy6I/IHHI:IX BOAOC6pOCOB
MrHoBeHHoO€e 3Ha4vYeHue gaBlieHunsa pp Ha NOBEPXHOCTU NMOBOPOTa crneayet onpenendrb no cbopmyne

pp=Ptp th,oy, (11)

roe P - 3HadeHve ocpedHEeHHOM cocTaBnsaioLlein abCconoTHOro AaBneHus no ocu Bogoc6poca, nonyveHHoe

MO NbEe30MEeTPUYECKON MUHWUK; Fr - LeHTpobexHas cocTaBnsaLlias OCPeAHEHHOro AaBreHus, KoTopas Ha
NMOBEPXHOCTAX B MIOCKOCTWN NOBOPOTA 3aBUCUT OT j; { & ; jz - BbICOTa nnu WwmpuHa Bogocbpoca B NOCKOCTH
nosoporTa; & - paanyc ocu nosBopoTa.

KaBuTaumua Ha BbINyKNoW MOBEPXHOCTU MOBOPOTA AOSKHA MPOrHO3MPOBaTbCs MO MUHUMAaIbHOMY
3HaYeHMI0 MTHOBEHHOIO AaBfieHnst 2, Npu onpeaesieHn KOTOporo BTOPOM U TpeTuid YneHbl cpopmMyrnbl (11)

OOIMKHbI NMPUHMMATBCS CO 3HakoM "MuHyc". Tpu pacuyeTe Harpy3ks Ha MOBEPXHOCTb BOFHYTOro y4yacTka
noBopoTa BTOPOW M TpeTuh uneHbl opmynbl (11) OOMKHbI MpUMHMMAaTbLCA €O 3Hakom "nntoc”. [Mpu
BbIYMCIIEHUN HArpy3KM Ha NOBEPXHOCTb BbIMYKIOrO y4acTka 3HaK TPETbEro YneHa AOMMKeH ObITb MPUHAT TeM

Xe, YTO U 3HaK pasHocTv (2 — Py ). Mpu onpeaeneHun Harpysku Ha MOBEPXHOCTM MOBOPOTA 3HaYeHue

Gp AOOJDKHO MNMpUHMMAaTbCA C YyYEeTOM OCpeadHeHuA nynbCauunn paslieHnd no nnaowagu; npu nporHose

KaBUTaUMM HEOBGXOOUMO YYUTHIBATb NOKaNbHOE CHWXKEHWE AABMNEHUsl Ha TEXHOMNOMMYECKUX HEPOBHOCTSIX
MOBEPXHOCTH.

8.13 [OnA noBbiwWeHMs YCTOWYMBOCTM HAMOPHOTO peXuMMa TEeYEHUS W YCTPaHEHUs OMacHOCTU
KaBUTALUMOHHBLIX BO3OENCTBUA Ha TpakTe rnyoMHHOro BogocObpoca C OCHOBHbIM 3aTBOPOM B BbIXOOHOM
ceyeHnn cnenyet NPUMEHSTb KOHCTPYKTMBHbBIE MEPONPUSTUS, HaNpPaBIieHHbIE HA YMEHbLUEHWE Bakyyma Ha
y4acTkax MeCTHbIX conpoTuBneHuni. K aTum MeponpuaTtmsam OTHOCATCS:

- yCTpOVICTBO pa3BuUTOro BXOAHOINo OroJjioBka, 4YTO CHWXaeT onacHOCTb KaBuUTauunm Ha ero
NOBEPXHOCTAX W pPacCnoJioXEeHHbIX B €ro npegenax nas3ax 3aTBOpPOB, a TaKkKe CHuMXaeT BO3MOXHOCTb
NOCTynneHnAa Ha TpakKT BO3AdyxXxa CO CTOPOHblI BEepXHEero 6becba, ecnn BOﬂ,OC6pOC npegHasHadyeH aOnsa

nponycka pacxofdoB MpW OTHOCMTENbHO Hesbicokux YBB, T.e. npu A < (15. .2}, roe#y - swicota B
KOHLIe BXOAHOIO Oronoska sogoc6poca;

- YBErMYeHWe BbICOTbl B KOHLEBOM CEYEHUM BXOLHOO OrofioBka i MO CPaBHEHUIO C BbICOTOV
BbIXOAHOTO CeyeHusi Bogoctpoca Hgyr , MPU TOM BbICOTA BOAOCOPOCA MOXET YMEHbLIATLCS MIaBHO Mo

BCEW AfIMHE UMK NULLb Ha ero KOHLEeBOM yyacTke AnuHoii (1,5...2) &y - ;

- YBENUYEHME pasMepa CeYEeHUs HaNMOpPHOro Bogocbpoca B NIIOCKOCTM NOBOPOTAa UMK ero paguyca.
(M3meHeHHas pegakuus, M3m. N 1).

TyHHeﬂbeIe n pr6'~laTbIe BOAOCGpOCbI, Ha TpaKTe KOTOpPbIX AonyCKarTCA CMeHa
6e3|-|anopHoro U HaNnOpPHOro pexXnuMmoB Te4eHnsA

8.14 CwmeHy 6e3HanopHOr0 W HaMoOPHOIO PEXMMOB TEYEeHUst crnegyeT pJonyckatb B ANMHHBIX
HeperynmpyemMbiX  3aKpbITbiX  BOAOMPOMYCKHbIX  COOPYXXEHWUsIX,  ANsi  KOTOPbIX  COOTHOLUEHME

LIE, (100 + 200) n komnnekc Ansi Ge3HanopHOro MoToka B TOYKE KacaHWsi MOTOfIKa COOPYXEHMs

2
Ve [ gfy =5, a Takke B KOPOTKUX TpybuaTbix Bogocbpocax C perynmpylolwym 3aTBOPOM Ha BXOOHOM
yyactke. Mpn L/ AL =(20+ 30) # NONHOM OTKPLITUM 3aTBOPOB TakMe BOJOCOGPOCHI PaBoTaloT B HAMOPHOM

pexuve, roe [ - onvHa Bogoc6poca, Fpu K- rapasnuyeckuil paguyc U CpedHsisi CKOpOCTb MOTOKa
BOAbI.

8.15 B ANuWHHBIX HeperynupyembiX BOAOMPOMNYCKHbIX COOPYXeHusix ykaszaHHoro B 8.14 Tumna (B
OCHOBHOM 3TO - CTpOUTEmNbHble TyHHenu) npu obpas3oBaHUM Ha TpaKTe KPMBOW Noanopa Hayano CMeHbI
PEXUMOB TEYEHWS HAANeXWT yCTaHaBnMBaTb Ha OCHOBE MOCTPOEHMS KPUMBOW CBOOOAHON MOBEPXHOCTW.
MpeaenbHbIM pacxogoM Ge3HanopHOro NOTOKa Ha TpakTe COOPYXEHWS SABMSAETCA Pacxof, Npu KOTOPOM
KpuBasi cBOOOAHON MOBEPXHOCTM KacaeTcs noTonka. HeobxoAMmo yuuTbiBaTh, YTO MpWU nogaye BO3gyxa
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HenocpeaCTBEHHO 33 BXOAHOW OroSfloBOK TaKOrO COOPYXEHUSI CMEeHa PEXMMOB TeYeHMs C Mepexoom B
HanOPHbIA PEXMM MPOUCXOAMNT MNMNaBHO B LUMPOKOM AManasoHe pacxodos. MNpu oTcyTCTBUM NoABo4a Bo3dyxa
PEXMM TEYEHUS CTAHOBUTCS HaMOPHbLIM B Y3KOM AuanasoHe pacxodoB. B npoekTHbIX paspaboTkax cnegyet
YyYUTbIBaTb, YTO Takasi CMeHa PeXNMOB TEYEHUS] MOXET COMPOBOXAATLCH CYLLECTBEHHbIM MoBbieHem YBB
npu Marom pocte cbpocHOro pacxoaa.

CnegyeT yuntbiBaTb, YTO Npu obpasoBaHum B Ge3HanopHOM BOOOCOpPOCE C 3aTOMSIEHHBIM BXOOOM
KPMBOM craga CMEHa PEXUMOB TEYEHUS MOXET MPOU3OWTU C BO3HUKHOBEHMEM YCTOMYMBOIO YacCTUYHO
HanMopHOro pexuma TeyeHust (pucyHok 16). Bo3HMKHOBEHME BO BXOAHOM OrONIOBKE TaKoro Bogocbpoca
Bakyyma NpuvBOAMT K MpOpbIBaM BO3yXa Ha TPaKT U NEPUOANYECKON CMEHE PEXMMOB TeYEHUS (PUCYHOK 1B).
Takve pexumbl TeYeHust crieqyeT AonyckaTb Ha OCHOBE OLEHOK NynbcauuMy AaBfeHuMst M Harpy3ok Ha
anemMeHTbl TpakTa Bogocbpoca nnbo ¢ yyeTom ycrnosumn paboTbl aHANOMYHbIX COOPYXKEHUN.

8.16 [lpn npoeKkTMpoBaHMU KOPOTKUX WU3OTHYTLIX B BeEPTMKANbHOW MMOCKOCTM Bogocbpocos
HeobXo0OMMO YUUTbIBATb, YTO MPU HEMOSHbIX OTKPbITUSX 3aTBOPOB, PACMONIOXEHHbIX Ha BXOAE, BO3HUKAIOT
CMNOXHblE TMOPaBMUYECKNE PEXUMbI C OOpa3oBaHMEM OTPbIBHbIX TEYEHWN, FMAPaBMYECKUX MPbIKKOB,
3aMKHYTbIX BO3[YyLUHbIX NOMOCTEN. YacTMYHO HaMoOpHbIE PEXMMbl TEYEHUs B Takux Bogocbpocax crnegyet
gonyckatb Wb Ha OCHOBE 3KCMepUMeHTanbHoro obocHoBaHMs. B akcnepumeHTax [OMmMkHbI ObiTb
nonyyeHbl pa3mepbl YCTPONCTB Arsi NOABOAA BO3adyxa 3a 3aTBOp, a Takke rMapoguHaMmyeckme OaBrneHus u
Harpysku Ha anemeHTbl Bogocbpoca, Heobxoanmble AN OLEHKM BO3MOXHOCTU KaBUTALUMOHHBIX SBNEHUA U
0N pacyeToB MPOYHOCTU U ANHAMUYECKUX BO3AEWCTBUM Ha MMOTUHY U MPUMbIKAKOLLME COOPYXEHUS UK
NOpOAHbIN MaccuB.

HanopHble Kamepbl raweHusi. [NMyOGuHHbIE BOAJOCOPOCHI C ralWleHMeM WN3ObLITOYHOM
KWHEeTUYeCKOMN 3Heprum B npegenax BOAocOpoOCHOro Tpakra

8.17 lNMpn HeobXoANMOCTN YMEHbLLNTL pa3Mepbl YCTPOWCTB ANs ralleHust 3Heprun B HMKHeM Obede
Tpyb4aTbIX U TYHHENbHbLIX BOAOCOPOCOB, pacCuMTaHHbIX Ha 3HAYMTENbHbIE HAMOPbI, @ TaKkke B HEKOTOPbIX
crnyyasix Onsi CHWXKEHWS KaBWTAUWOHHbIX BO3OEWCTBUA Ha 3neMeHTbl TpakTa BogocbpocoB crnienyet
NMPUMEHATb HanopHble KaMepbl ralleHus, B KOTOpPbIX MOTEPM 3HEPrnM MPOUCXOOAT 3a CYET pacluMpeHust
notoka. Takume Kamepbl TralWEeHUs MPUMEHSIOT Ha TpaKTe HaMopHbIX [MyOWHHBIX BOOOBLIMYCKOB W
pacronararT Yalle BCero Ha KOHLEBOM y4YacTKe MX TPaKTa, a Takke NPUMEHSAIT ANst UX YCTPONCTBA TPaKThbl
CTPOUTENbHbIX TYHHEMEMN.

8.18 [ns pacwupeHnMss HamopHOro MNoToka Ha TpakTe CTPOUTENbHOro TYHHENd Heobxogumo
npegycmatpuBaTb GETOHHbIE MPOGKM uNKU MeTannuyeckne guadparmbl C OTBEPCTUSMU, B KOTOPbLIX MOTyT
yCTaHaBMNMBaTbCA perynupylowme nrnockue 3aTBOpPbl M KOTOpble 06pasyloT kamepy raweHus. [pu
NPOEKTUPOBaAHUN KaMepbl raweHms N3bbITOYHON KMHETUYECKOW SHEPrMM TaKOW KOHCTPYKUUKM (PUCYHOK 35)
cnepyeT UMeTb B BUAY:
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1 - HaNOpHbIN yyacTok; 2 - NnepBasi 6eToHHasi Npobka; 3 - nepexodHbIn anddys3op; 4 - kKamepa raweHus; 5 -
BTOpasi 6eToHHasi Npobka; 6 - 6e3HanopHbIN OTBOAALLMIA y4acTok. B ogHom unu B 06enx npobkax
npegycmaTp1BaloTcs MOCKUe 3aTBOPbI

PucyHok 35 - Cxema kamepbl ralleHnst HarnopHOro BoAOBbINYCKa B CTPOUTENBHOM TYHHeEre

- NponyckHasi crocobHOCTb BOAOBLIMYCKOB C KaMepoii ralleHusi MoXeT ObiTb paccuvMTaHa Kak Ans
OObIYHBIX HarMoOpPHbIX CUCTEM C Y4€TOM MECTHbIX NOTEPb HaMopa Npu paclUMpeHnmn NnoToka 1 NoTepb Hamnopa
Ha BbIXOZe U3 Kamepbl;
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- anda Qd)q)eKTI/IBHOFO ralleHnsa aHeprmn grnHa Kamepbl raweHus [, JofhKHa COCTaBnATb OKOMo S

3Ha4YeHun ee rmapaBsJind4eckoro guametpa D] ; Ha 9TOW ANuHe nponcxognT BblpaBHMBaAHME 3MOPbI

OCpeAHEHHbIX CKOpOCTeVI TEeYeHUA, 3aTyxaHue N36bITOYHBIX nynbCaUuNOHHbIX 0aBreHnn N BOCCTaHOBMNEHNE
Nbe€30METPUNYECKOIro Hanopa B KaMmepe;

- OMacHOCTb BO3HMKHOBEHMSI KaBUTaLUW OOIMKHA paccMaTpuBaTbCsl Kak HEMOCPEACTBEHHO B kamepe
ralwleHund, Tak n 3a 3aTBopamMum B np06Kax. D,J'Iﬂ YMEHbLLUEeHNA OnaCHOCTU KaBuUTauun paclumpeHue Kamepbl
raleHus pekomeHayeTtcs ycTpamaTb 6e3 nepexogHoro audpdysopa.

(M3meHeHHas pegakuus, M3m. N 1).

8.19 Tlpu ycTponcTBe Kamepbl raweHusi M30bITOMHOM KMHETUYECKOW SHEeprum 3a uronbvatbiMu
3aTBOpaMy [OJIMHY Kamepbl raweHus [, cnegyeT MpuHMMaTb B 3aBUCUMOCTM OT WX KOHCTPYKTMBHbIX

ocobeHHoCcTen:

- ANS MrofbyaThiX 3aTBOPOB, 3aKPbIBAIOLLMX BXOA B KaMmepy no Tedenuto, L = 513 (pucyHok 36 a);

a) - 3aKpblBaOLLMMCS MO TeYEHUIO; 6) - 3aKpbIBAIOLLMMCS NPOTMB TeveHus; 1 n 2 - HeNoABKKHANA U
noABWXHas 4YacTu 3aTBopa; 3 - Kamepa raleHusi

PucyHok 36 - CxeMbl KaMmepbl ralleHnsi C YCTaHOBMEHHbIMU Nepes HeW UronbyaTbiMn 3aTBOpamMu

- NS MroNibyaThiX 3aTBOPOB, 3aKPbIBAIOLMX BXOA B kamepy npotus Tedenus, L = (3,410 (pucyHok
36 6).

Mpy NONHOM OTKPbLITUM UroNbYaTbIX 3aTBOPOB CTEMNEHb 3aTEHEHUS, XapakTepu3yemMasi OTHOLUEHMEM
dn /Dy, nonkHa 6biTb Gonee 0,5. Mpu MeHblwmnx 3sHavennax ! Ly cywectseHHo ysennumsaetcs
KO3 PULMEHT CONPOTUBNEHNSA CUCTEMbI "UronbYaTbIn 3aTBOP - Kamepa raweHus".

HaumeHbllee 3HayeHne onamMeTpa Kamepbl raleHuda 3a wuronbyYatbiMU 3aTBOpaMu  cnepnyet
yCTaHaBnmBaTb, UCXOoAA U3 palUOHalIbHbIX yCJ'IOBI/IIZ ralleHna sHeprmm U C y4yeTomM npepnoTBpalleHnda
HeaonyCTUMbIX KaBUTALMOHHbIX BO34ENCTBUN.

8.20 [lpn npoekTMpoOBaHUM KaMep TralleHWst 3a KOHYCHbIMW 3aTBOpamMu MNOTOK, oObTekaroLimi
NMOBEPXHOCTU KOHCTPYKUUW Kamepbl, Heobxooumo pasgenuTb Ha 4vacTtu. [locnefylolwuin noBOpPOT 3TUX
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yacTel NOTOKa HaBCTpedy ApYr Opyry C NOMOLLbIO OBTeKaeMbIX OTKIOHSAILLMX MOPOroB AOMKEH MpU UX
coynapeHum obecneudmBaTb MHTEHCUBHOE ralleHue aHeprum (pucyHok 37). YCTponcTBO BOOOOTOOMHOWM
CTEHKN B Kamepe rawleHusi AOrMKHO CnocoBCTBOBAThL MOCTYMMEHMIO MOTOKA B CTOPOHY OTBOASLLEro pycna.
[ns 3awmTbl CamMoro KOHYCHOro 3aTBopa M €ro CrnyebHblIX MOMeLLeHWA OT MOCTynawLwen B UX CTOPOHY
MeHbLLEN YacTu pacxoga Bodbl HEOOX0AUMO nNpedycMaTpyBaTh CTPye3alUMTHbIN KO3bipek. B Takyto kamepy
crnegyeT NOABOAWTL 3HAYUTENbHOE KONMYECTBO BO3Ayxa AN KOMMEHCaLMN ero BbIHOCA MOSION KOHMYECKON
CTPYeW B HWKHU Bbedd COOpYKEeHMS.

1 - CTpye3alUnTHbIN KO3bIPEK; 2 1 3 - FOPM3OHTarbHbIE N BEPTUKAlbHbIE OTKMOHAKOLWME noporu; 4 -
BOOOOTOOMHAsA CTeHKa

PVICYHOK 37 - Cxema KOHCTPYKUUN KamMep ratieHmna aHepruy noToka C OTKITOHAKLWMMK NoporamMu,
pacnonoXXeHHbIMU 3a KOHYCHbIMU 3aTBOpaMu

CnoxHasi BHYTPEHHSIi TMOBEPXHOCTb KaMep ralleHuWsi KOHYCHbIX 3aTBOpPOB npefonpenensier
HeobxoaMMOCTb  MPOBEAEHWUs  creumanbHOro  rmapaBnuyeckoro  0BOCHOBaHWA ¢ onpegeneHvemM
pacnpefeneHns No Ux MNOBEPXHOCTU OCPEAHEHHbIX W MyNbCAUMOHHBIX COCTaBMSIOWMX OABMEHUS U C
MPOrHO30M KaBWUTALMOHHbIX SBNEeHui. Heobxoanmo yynTbiBaTh, YTO Haumbonee KaBUTALMOHHO OMacHbIMU
y4yacTkaMu BHYTPEHHEN MOBEPXHOCTW TakMX Kamep SBMSATCA: 30HA 3@ MECTOM KOHTakTa CTpyWw,
BbITEKaKLLMX U3 3aTBOPA, CO CTEHAMW Kamepbl: 30HbI Nepe OTKMOHSIIOLWLMMN NOPOoraMmu U Ha BEPXHEN rpaHu
noporoB. [nsi ycTpaHeHMsI OMacHOCTM KaBWUTALOHHbLIX SIBMEHWA HeobxoaMmMo npuMeHeHue 6Gonee
o6TekaeMbIX KOHCTPYKUMIA SMEeMEHTOB KkamMep M nojadya BO3[Ayxa B MNPUCTEHHbIE CIIOM MNOTOKa Ha
KaBMTaLMOHHOONACHbIX y4aCTKax UX NOBEPXHOCTMU.

9 CneuunanbHble TUNbI KOHLEBbIX YCTPOMCTB BOAOCOpPOCOB

9.1 YMeHbLUEHVS TUAPOLMHAMMUYECKOTO BO3L4ENCTBMSA BbICOKOCKOPOCTHOIO COpPOCHOrO noTtoka Ha
KpenneHve u OHO HwkHero Obeda cnegyeT JocTuraTb MPUMEHEHMEM CreLMasnbHbIX TUMOB KOHLIEBbLIX
YCTPOWCTB - TPaMMSIMHOB.

OcHoBHble crnocobbl ynpaBneHust TMAPOAMHAMUYECKMMU XapaKTepucTMkamu cOpacbiBaemoro B
HWKHUA Bbedd noToka:

pasgeneHne NoToka Ha OTAenbHble CTPYW U pacnpederneHne ero no nnowaau, AnMHe Uunm LWmpuHe
HWXKHEero 6beda, KoTopble UHTEHCUMULUPYIOT HACbILLEHWE UX BO3[AYXOM, YMEHbLUAT pacxod, NnaaatoLunii
Ha eQuHMUY nolwaan HxHero 6beda, obecrnedynsaloT raweHue M3bbITOYHON KMHETUYECKOW 3Hepruu 3a
CYeT B3aUMOAEWCTBUA CTPYI B TONLLE BOAbl Ha KPENneHU U B BOPOHKE pa3mblBa; B HEKOTOPbLIX Cryvasax
ralieHnilo KMHEeTUYecKo SHeprMum 3a Takoro pofa BoJdocbpocaMu cnocobCcTByeT OTCOedMHeHVe W
npucoeauHeHne pacxoaos Mo ANnHE NoToKa;
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npugaHve oTbpacbiBaeMOMYy TPaMMnIMHOM MOTOKY TPaekTopuu U (POPMbl,  ONTUMarbHO
BMNWCLIBAIOLNXCA B OYepTaHuss OHa U GeperoB pycrna B HWXHEM Gbede C y4eToM KX reoriormyeckoro
CTPOEHUS.

9.2 MMpu HOpManbHOM K HampaBfieHWIO MOTOKa MIIOCKOCTM CXOga C TpamnnuHa pacluenneHue
cOpOCHOro MoToka Ha CTpyu criegyeT AOCTuraTb MPUMEHEHVWEM pPasfNYHbIX TUMOB HOCKOB, AHO KOTOPbIX
BGNM3N cxofa BbINOMHSETCA B Buae 3yGbeB pasfiMyHOro oyepTaHns (pucyHok 38):

- TPaMMAuHbI ¢ 3y64aTbiM HOCKOM (&) NO3BONSAT PacLEeNUTb NOTOK B BEPTMKANbHOM NIIOCKOCTY;

- HOCKM C HanpasneHHbIM OTOPOCOM HECKONbKMX (0BbIYHO Tpex) CTPyM Aat0T BO3MOXHOCTb:

KOHLUEHTpUpoBaTb NOTOK B LEHTPanbHOW UM BOKOBbLIX YaCTSX TpamnfvHa B TeX criyyasix, koraa 3To
HeobxoAMMO AN co3gaHus BnaronpuATHLIX YCIOBUI CONPsKeHNs BbedOB N YMEHbLUEHNS pa3MbIBOB (6);

pasgeneHnsi cbpocHOro NoToka Ha CTPYM C pasHbIMU TPAeKTopusiMm (8);

- HOCKM C TpaneuewngalibHbiIMMX pacllienmtenamMmn (8) NO3BOJIAIOT pacllnpuUTb C6paCbIBaeMbIVI NOTOK B
nnaHe n B BepTMKaﬂbHOVI NJ1IOCKOCTU.

a) - 3ybyaTbii HOCOK; 6), 8) - HOCKM C HanpaBJiEHHbIM OTOPOCOM; &) - HOCOK C TpaneLlenaanbHbIMU
pacwenurenamm

PucyHok - 38 PasnuyHble TUnbl HOCKOB-TPaMivHOB

9.3 [ns ymeHblleHuss ob6bema paboT MO KpenneHur HwkHero Obeda crnegyeT NPUMEHSITb
KOHCTPYKUMM Tuna "KOHCONbHbIA cOpoc” u "pewetyartbin TpamnnmH" (pucyHkn 39 un 40). Ha cxope ¢
KOHconbHOro cbpoca Lenecoobpa3Ho NpMMeHeHue paclienuTtenen B Buge 3ybbeB. Obe aTU KOHCTPYKUUK
TPaMMN/IMHOB MOXHO BbIMOMHATL 0€3 KpenneHun B HWKHEM Obede C ralleHMem SHEpPrMM B BOPOHKE
pa3MbiBa. [pyMeHeHNE X OrpaHNYMBaEeTCs pasMepamy BOPOHKM pa3mbiBa, OCOOEHHO B MENKO3epPHUCTbIX
HECBSI3HbIX rPyHTax. [aleHne aHeprumn 3a peeTyaTbiM TPaMMNIIMHOM MOXET OCYLLIECTBATLCA U B npegenax
OeToHHOro KpenneHus. acutenb 9TOro TMMa [omkeH obecneyvBaTh ralleHUEe KUHETUYECKOW 3Heprum
MOTOKa He TONMbKO B BanbLe, 06pasylollemMcs B BOPOHKE pasMbiBa MM Ha KPEMMeHWW, HO U 3a cyeT
OTCOEAMHEHUS N MPUCOEANHEHUS CTPYM NO AJTIMHE KOHCTPYKLMM.
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PucyHok 39 - Cxema kOHCOMnbHOro cbpoca ¢ KOHLIEBOWM YacTbio JIOTKA B BUAE CMNIOLWHON NNUTLI C
pacLLenuTensiMmn, pacnosioXXeHHOM Ha onopax
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PucyHok 40 - KoHComMbHbIA cOpOC C KOHLEBOW YacTbHO NTOTKA, BbINMOMHEHHON B BUAE PELUETKU

9.4 Heo6x0aAMMO yunTbiBaTh, YTO KOHCTPYKLMWN HOCKOB-TPaMMIIMHOB C paclennTensamu, NnpuBeaeHHble
Ha pucyHkax 38-40, NnpUMeHUMBbI N0 YCNOBUAM BO3HUKHOBEHWUS KaBuUTauUW NPU CKOPOCTAX TeYEeHUs MeHee
12-14 m/c. 3HayeHne 3TOW CKOPOCTM 3aBUCUT OT OTMETOK COOpPYXeHUs Hag ypoBHeM Mops. [pu ckopocTax
TeueHuss bonee 12-14 m/c obTekaemMbiM aneMeHTaM Takux TPamnivMHOB cnegyeT npugasaTe 6€339p03MOHHOE
(cynepkaButupylollee) o4vepTaHMe WM K HUMM [JOIDKeH crneuuanbHO nogBoauTbCs  Bo3gyx. [lpwu

NpoeKTnpoBaHNn Meponpvam?l no npepgoTBpalleHnio KaBnuTauum crnenyet OCHOBbIBATbLCA Ha aHanorax unm
AaHHbIX 3KCNnepunMeHTalrlbHbIX nccneaoBaHui.

9.5 [na yny4dlleHusl yCroBui comnpsbkeHusi BbepoB U yMeHbLUEHUS pa3MbIBOB pycra 3a cpegHe- v
BbICOKOHaNOpHbIMKM  BogocOpocamy  crielyeT MNPUMEHsSTb  HOCKWU-TPaMMMWHLI, KOTOpble pacnpenensoTt

C6pOCHOIZ NOTOK NOo nnowagu, ornnHe unm wmpmuHe HUXHero 6becba 6e3 npuMmeHeHuna nnoxoobTekaeMbix
ONIeEMEeHTOB:

HOCKU-TpaMMnJIMHbl BOAOOCIIUBHbLIX MJIOTUH, MMeKLWne B 4Yepeayrwmxca nponetax pasfinyHble Yribl
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cxofa cTpyi, obecneunBaroLLme pasnMyHyo AanbHOCTb 0TOPOCa;

TPaMNnHbI C GOKOBLIM CIMBOM;

TPaMMUHbI C PUIYPHBIM BbIPE3OM;

paccevBatoLme TpaMmnivHbl U BUPaXN.

9.6 lMpumeHeHVWe BOOOCMMBHBLIX MMOTMH C HOCKaMu-TpamnnuHamu (pucyHok 41) obecneunBaet
CYLLIECTBEHHOE YMEHbLLIEHNE PasMbIBOB MO CPABHEHUIO C KOHCTPYKLIMEN, B KOTOPOI BO BCEX NponeTax yribl
Ha cxode C HOCKOB-TPaMMNIMHOB OAuvHakoBbl. [MoabupaTb oNTUMarnbHble 3HAYeHWs YrmoB Ha cxode B

nponetax TakMX BOOOCMMBHbIX MMOTUH M pa3MellaTb 3TW NponeTbl No (PPOHTY HeobxoauMmo Ha OCHOBE
3KCMepUMeHTanbHbIX UCCNEeAOBaHUN pa3MbIBOB HXKHEro Obeda.

a) - paspes no NIoTUHE n 6) - BUA CO CTOPOHbI HYXKHErO Obedha; 1 1 2 - HOCKU-TPaMMNITMHbI C MEHBLUUMM U
BGonbLMMK yrramn Ha cxofe, oGecrnedmBaloLLMMKN PasfMyHy0 AanbHOCTL OTOpOCca NoToka

PI/IcyHOK 41 - BogocnuBHas NnoTuHa ¢ nponetamMmu, MMerLWnMn pasfnmydHble yribl cxoda C
HOCKOB-TpaMmnJinHOB

9.7 TpamnnuHbl ¢ OOKOBbIM cnuBoM (puCyHOK 42) crnefyeT NpUMEHATb Npu  HeobxoaMmocTu
paccpeaoTovYeHns COPOCHOro NoToka Ha BO3MOXHO Oonbluen AnvHe yyacTka HwkHero 6becba. Takue
KOHUEBbIe yCTpOWCTBa Hambonee apHeKTUBHbI B YCIOBUSAX Y3KMX PEYHbIX KaHbOHOB, XapaKTepu3ayoLmnxcs
OTHOLUEHMEM [OJIMHbl MOAMOPHOrO COOPYXEHUS K ero BbicOTe MeHbwe 3,5 mpu yrne HakmnoHa NnHWK
0©eperoBoro CKroHa K ropM3oHTy He MeHee 40°.

TpamnnuH ¢ GOKOBbIM CIMBOM criegyeT TpaccupoBaTb Mo GeperoBomy ckroHy. OH mpedcTaBnsieT
coGoli INOTKOBYK KOHCTPYKUMIO (MOMKy), ofHa W3 GOKOBbLIX CTEH KOTOPOW MOSIHOCTBIO MMM Y4acTUYHO
oTcyTcTBYET. Boa MoxeT cTekaTb C Monky no GeperoBomy CKIoHy M oTGpackiBaTecs B pycro. YacTb Boabl
MOXeT cOpackiBaTbCs Yepes3 TOPEL, CIIMBHOM NockocTu. MpocTeiilime KOHCTPYKLMM TPaMMMHOB ¢ GOKOBbLIM
CINMBOM MOTYT ObITb BbINOMHEHbI:

C NOCTOSIHHOM 1NN cy>|<arou.|,e|7|0ﬂ No TEYEHWNIO CIIMBHOW MNOCKOCTLIO;

CO CINMMBHbLIM MOPOroM, CNoCOBCTBYHOLWUM OTOPOCY CTPpyU OT 6EPEeroBoro CKroHa;
67



C OTKPbITbIM UK 3aKpbITbiIM TOPLIOM CINUBHOWN NJTIOCKOCTW.

KoHCTpykTBHOE OhopMIieHVe TpaMmnnnMHa ¢ GOKOBLIM CIIMBOM AOJMKHO ONpeaensiTbCs KOHKPETHbIMM
ycrnoBusiMu, 4YTo TpebyeT, kak NpaBuIio, NabopaTopHOro NPOEKTUPOBaHMS.

1 - cnMBHag NNOCKOCTL (norka); 2 - oTpaxarens, paboTatoLwmin npu cbpoce Manbix pacxodos; 3 -
oTpaxartenb B TOPLEBOW YacTu TpaMnnuHa; 4 - cnMBHOM Nopor; 5 - noasoAadLLasa K TpaMnsuHy 4yactb

6bICTp0TOKa; {4 n Cig - yrnbl NOBOPOTaA Tpaccehl

PucyHok 42 - KoHueBasi 4acTb TpaMninHa ¢ 60KOBbIM CIIMBOM

9.8 INpwn cbpoce B HMKHUIN Bbed orpaHNYEHHON LLUMPUHBI 1 HEOOXOOUMOCTM 00EeCneUnTb BbITArMBaHUE
N cKaTue NOTOKOB B MNaHe criefyeT NPUMEHATb CYyXatoLMe KOHLEBbIE KOHCTPYKLMUW C PUrypHBIM BbIpE30OM
(pucyHok 43). OdepTaHuMe 3TOr0 Bblpe3a [AOMKHO ObiTb  0BOCHOBAHO  3KCMEPUMEHTANbHbLIMU
nccrnegoBaHUsSMN.
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PucyHok 43 - TpamnnuH ¢ purypHbIM BbIpE30M

9.9 OT6poc noToKka C paclMpeHMEM B NnaHe C YAeNbHbIMW pacxodamMu Ha BXOAe B HWXHUIA Bbed,
ONM3KMMM K NOCTOSIHHBIM, CriedyeT OCYLLECTBMSATb TPaMMUHAMU C KPUBOSIMHEWHBIM OHOM, B TOM 4ucre
OBOSIKOM KpuBM3HbI. Takne pacceuBaroime TPaMMUHbI BbINOSHSAT CUMMETPUYHBIMA M C HEKOTOPOM
acummeTpuen (pucyHok 44 a, 6).
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a) - CUMMeTpUYHbIN 6) - HECUMMETPUYHBIN 8) - OTKINOHSAIOLWNIA TPAMMNINNH-BUPAX C KOCbIM
pacceuBaroLLmii TPAMMINH; pacceuBarlLLMii TpPaMNINH; cpesom

PucyHok 44 - PaccenBatowine n oTKNOHAKOLWME TPaMNUHbI C AHOM ABOSIKON KPUBU3HbI

HekoTopoe paclumpeHue oT6packiBaeMoro notoka B HUMXKHEM Gbede MOXHO MOMyYUTb C MOMOLLbO
TPaMMNIIMHOB C LUMMHAPUYECKUM U MIIOCKMM JHOM, UMEILMM Ha cxoae 06paTHbIN YKIOH, HO B 3TOM cryyae
yoenbHble pacxogbl Ha BXoAe MOToka MoA4 YpOBeHb HwkHero Obedha o6najaloT  CyLLecTBEHHOM
HEePaBHOMEPHOCTbIO.

9.10 OTGpoCc noTOKa B CTOPOHY OT HampaBfeHUs TeYeHusd Ha TpakTe Bopocbpoca (ObICTPOTOKA,
nporeTa BOAOCIMBHOW MMOTUHbLI) AOMMKEH OCYLLECTBRAATLCA TpamnivMHaMu-BUpaXKamMm C KPUBOSMHENHbIM
OHOM (B TOM 4Mcne OBOSKON KPMBU3HBI) U/MNN C KOCbIM CPe30M (PUCYHOK 44 g).

9.11 KOHCTpYKUMM paccevBalolMX TPaMnivHOB UM TpaMMiMHOB-BUpaxei BogocbpocoB crieayet
paccunTbiBaTb C MPUMEHEHMEM YWCMEHHbIX METOAOB IMOPaBIMKM [OBYX- W TPEXMEPHOro noTOKa;
3P DEKTMBHOCTL UX paboTbl HeobxoOaMMO MPOBEPSTb Ha OCHOBE JKCTMepMMEeHTasnbHbIX MCCIefoBaHui
pa3MbIBOB pycria B HXHeM bbede.

9.12 B cny4yae Heob6xoOMMOCTM 3alnTbl OT HEynpaBfsieMoOro pasBuMTUS pa3MbiBa gHA B MecTe
nageHnsi cOpPoOCHOro nMoToka crnegyeT A0 BBeAeHMs BogocbOpoca B akcnnyataumioo cdopmMupoBaTth B AHE
HWKHero 6beda yrnybneHue-b6acceriH, oyepTaHuss u rrnybuHa KOTOPOro BOCMPOU3BOAAT sIMy pPa3MblBa,
NPOrHO3npyeMyto no pesynbTataM pacyeToB u/unu gpusmyeckoro MogenupoBaHus. NoBepxHocTb GacceriHa
(MCKycCTBEHHOW SIMbI pa3MbiBa) AOIDkHA ObiTb 3awmuieHa OT AedopMUpOBaHMS COPOCHBIM MOTOKOM
KaMeHHOW HabpockoM Wnu Knagkow, YCTOMYMBOM K BO3AEWCTBMIO Magawowen ctpyu. Cnegyet Takke
paccmaTpuBaTb BO3MOXHOCTb MPUMEHEHUS ANS 3alnThl OT pa3mbliBa rabMoOHOB.

9.13 Tpyn NPOEKTUPOBAHUN KOHCTPYKLUMI ONS CONPSKEHUs 6GbedOoB 3a OTKPbLITBIMUA U 3aKPbITbIMU
BogocOpocamu ¢ yaenbHbiMm pacxogamu go 200-300 m 2/c cnefnyeT NPUMEHSTb KOBLUM-KONOAUbI (PUCYHOK 9

0). Mpn 3TOM MO YCMNOBWUSIM COMPSDKEHUSI C HWXKHUM Obedom LienecoobpasHo Anst nponycka pacxOpoB
YacToM MOBTOPSAEMOCTU B SKCMyaTauUMOHHbIA MEepuon Wnm npu OTHOCUTENbHO HebOomnbWOoM nepenage
ObepoB B CTPOUTENBHBLIN NEPUOS OCYLLECTBNATH raleHue WU30bITOYHOM KUHETUYECKOW JHeprum B
3aTOMfeHHOM rmapasnuyeckoM npbbkke. MNpu nponycke pacxogoB peakon NOBTOPSEMOCTU U 3HAYUTENBHOM
nepenage 66e0B BbICOKOCKOPOCTHOWM NMOTOK OTFOHSIET MPbLIKOK U3 KONoALa, a CTPpyu BoAbl oTOpackiBaloTCS
MOSIOrMM KOHLIEBbIM MOPOroM Ha 3HA4YUTENbHOE PacCTOSHME OT COOpPYXeHud. [alleHue 3Heprum B 3TOM
cny4ae NpoucxoauT B BOPOHKE pa3MbiBa, 06pa3oBaBLLENCcs B MeCTe nageHnss oTopacbiBaeMblX CTPYN.

9.15* lNpwn ycTponctee rnybuHHbLIX BogocbpocoB B Tene OEeTOHHbIX NNOTUH (OObIMHO apOYHbLIX WMMK
apoYHO-rpaBMTaLMOHHBIX) cCrnefyeT paccMaTpuBaTb BO3MOXHOCTb COMpsbkeHust BbedoB ¢ oTbpocom cTpyi
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HenocpeacTBEHHO U3 UX BbIXOAHOMO OTBEPCTUSA (PUCYHOK 45). B 3aBMCUMOCTM OT KOHKPETHbIX YCNOBUWM:
reonorn B MecTte nageHus CTpym B HWXKHUN Obed, ero rnybuHbl, 3HaYeHU pac4eTHbIX pacxodoB U T.M. -
ralieHue M3bbITOYHON KUHETUYECKOW IHEPrum B HXKHEM Bbede Takmx BoOOCOPOCOB OCYLLECTBNAETCH KakK B
npeaenax 6eTOHHOro KpenseHust, Tak 1 B BOPOHKE pa3MbiBa.

* Hymepaumsi cooTBeTCTBYEeT opurmHany. - lNprmeyaHve narotoButens 6asbl AaHHbIX.
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1 - rmyBbuHHbIN Bogocbpoc; 2 - oTbpolleHHas cTpys; 3 - 6ETOHHOE KpenneHue; 4 - racutens; 5 - BOpoHka
pasmbiBa

PucyHok 45 - ConpspkeHne 6bedoB 0T6pocomM CTpym u3 rmybuHHBIX BOAOCOPOCOB, YCTPOEHHBIX B Tene
apOYHbIX NIIOTWH, Ha CKanbHble NOpoAb! (&) Unu Ha 6eToHHOe kpenneHue (6)

10 MexaHn4yeckoe o6opyaoBaHue BOAOCOPOCHbIX COOPYXKEeHUHN
10.1 MexaHu4yeckoe obopygoBaHue BogocObpOCOB JOIMKHO COOTBETCTBOBATL TPEOOBAHUAM, HOPMaM U
npaBunam obecneyeHus 6e30NacHOCTM MEXaHW4YecKoro 000opyAoOBaHUSA TMOPOTEXHUYECKUX COOPYXEHUIN U
TyHHenen cornacHo CIT 58.13330 m CIT 102.13330, KoTopble cregyeT NPUMEHsITb K BOLOCOPOCHBIM
COOPYXXEHMAM NOObIX TUMOB.

3aTBOpbI BOAOCOPOCHBLIX COOPYXKEHUN

10.2 3aTBOpbl, NpeAHasHa4yeHHble Ansi TMOMHOTO WM  YacTUYHOTO 3aKpbiTs BOAOCOGPOCHBLIX
COOpYXeHuin 1 obecrnevnBatoLLMe perynupoBaHne pacxodoB BOAbl UMM €e YPOBHEW, a TakkKe MPOMycK unu
3aJepxaHue TPaHCNopTUPYyeMbIX NMOTOKOM Ten, credyeT noapasfaensiTe No yHKUMOHANbHOMY Ha3HaYeHUto
Ha:

OCHOS8HblEe 3ameophl, 6naro,u,apﬂ KOTOPbIM peanuayrTcA (byHKLl,I/IM BOﬂ,OC6pOCHbIX OTBepCTI/II7I no
noaaepXXaHmo ypOBHel7| BOAbl Ha 3ajlaHHbIX OTMETKaX, NPOoNyCKy paC4YeTHbIX pacxoaoB Uin perynmpoBaHuto
3Ha4YeHnn nponyckaemMmoro pacxona. B 3aKpPbITOM COCTOAHUU pa60Ta OCHOBHbIX 3aTBOpPOB AO0OJXHa ObITb
npegycMmoTpeHa noa Harnopom, a npu nponycke U3nuHnxX pacxogoB OOJDKHaA ObITb NOCTOSIHHOW B TeYeHne
ONUTENbHbIX MPOMEXXYTKOB BPEMEHN;

aeapuliHble 3ameops!, MpedHasHayeHHble OJ1s1 MpekpalleHust cbpoca Boabl M CHSATWUS Hamopa ¢
OCHOBHbIX 3aTBOPOB B Clly4ae Ux asapuun. ATu 3aTBOPbI AOMMKHBI ONYCKaTLCH B TEKYLLYIO BOAY B KpaTyanime
MPOMEXYTKN BPEMEHU;

pPEeMOHMHbIe 3ameopbl (WwaHAopbl), KOTOpble [OMXKHbI obecneymMBaTb BpPEMEHHOE nepekpbiTMe
BOJOCOPOCHBIX OTBEPCTUMA AN OCMOTpa M PEMOHTa KOHCTPYKUUN U 0BOpyAoOBaHUSA COOpPYXeHun. Wx

70



n3snedvyeHne n yCtaHoBka npomn3BognTbCA TOJTBKO B cTos4en Boae;

cmpoumeJsibHble 3ameopbl, KOTOPbI€ NMPUMEHATCA ANA BbINONHEHUA pa3fMMYHbIX beHKLI,I/IIZ BO BpeM4A
cTpouTenbCtBa w” BpeMeHHOVI KcnnyaTauumn coopy>KeHvu7| rmapoysnos. o1n 3aTBOpPbl  OOJTKHbI
npegHa3HavyartbCAa AOnsa pa6OTbI B LWWPOKOM [Ouana3oHe N3MEHEHNN ypOBHeVI n pacxogos BOAObl U
obecneunBatb nponyck 4epes BO,EI,OC6pOCHbIe nponeTbl OonbLIOro KonM4yecTBa MnaBawwWmx Ten, nbaa,
HaHOCOB U CTPOUTEJIbHOIo Mycopa.

10.3 Mpu NpoekTMpoBaHMN HEOBXOAUMO CTPEMUTLCS, YTOObI OOHM U Te XKe 3aTBOPbl NMPUMEHSINUCH
ANa pasnuMyHoro yHKUMOHANbHOrO HasHayeHusl. K 3aTtBopam C COBMELLEHHbIMU (PYHKLMSMU OTHOCATCS
asapuliHo-peMOoHMHbIe 3ameopbl. KOHCTPYKLUMSIMM CTPOUTENbHLIX 3aTBOPOB AO0MMKHA OblTb NpedycMoTpeHa
BO3MOXHOCTb MX NMPUMEHEHMST B KCMIyaTaluMOHHbIX Bogocbpocax.

10.4 Tlo MecTononoXeHMto NepekpbLIBAEMOro 0TBEPCTUS BOAOCOPOCHbBIX COOPYXEHUN OTHOCUTEMbHO
YBbB 3aTBOpbI HEO6XOAUMO pa3fensaTb Ha:

10BEPXHOCMHbIE 3ameopbl, KOTOPble HE NOrpyXeHbl UEJIMKOM Nno4 YpPOBE€Hb BEPXHEro nin HWXHero
6becba, Korga OHW 3aKpbITbl NOJIHOCTbLIO;

ernybuHHble 3ameophbl, KOTOPbIE NOrPy>XeHbl N0 YPOBEHb BEPXHEr0 UMW HMXHero bbeda.

10.5 Mo cnocoby nponycka BoAbl OTHOCUTENBHO NOABWKHOW YaCcTW CneayeT pasnuMyaTtb 3aTBOPbI:
- C NPONyCKOM pacxodoB C OOHON CTOPOHbI MX NOABWKHOW YacTh (06bIYHO 13-nog 3aTeopa);

- C MPOMNYyCKOM pPacxooB C ABYX CTOPOH MNOABWKHON YacTu (U3-NoA4 3aTBOpa M NOBEPX HEro);

- CO BCECTOPOHHMM OBTEKaHWeM MOABUXHON YacTu.

10.6 nOBerHOCTHbIe 3aTBOPbl AOOJTKHbl MPUMEHATbCA B OTKPbITbIX W 3aKPbITbIX 6e3Har|opr|x
BOﬂ,OC6p008X (BO,EI,OCJ'IMBHbIe NIOTUHbI, 6bICTpOTOKVI, CTyneH4aTtble nepenagsbl, 663Ha|’|0prIe Tp)/6‘-|aTbIe n
TYHHEIbHbIE BO,CI,OC6pOCbI n T.ﬂ.). [ns Takunx BO,D,OC6pOCOB B Ka4eCTB€ OCHOBHbIX, aBapVIVIHbIX N PEMOHTHbIX
cnenyeTt mcnonb3oBaTb MIIOCKME 3aTBOPbI. CermeHTHble 1© apyrmue Tunbl 3aTBOPOB OOJKHbI MPUMEHATBLCA
TOJTbKO KaK OCHOBHbI€E.

10.7 'nybuHHbIE 3aTBOpbLI criedyeT pasMelLaTb B 3aTBOPHbIX Kamepax, KOTopble Heobxoaunmbl Ans
COBMELLEHNss MOABOASALEro M OTBOASLIEro y4yacTKOB Bogocbpoca C MeCTOM YCTaHOBKW 3aTBOPOB.
MyBuHHbIE 3aTBOpPbI HEOOXOOUMO MPUMEHATH B OE3HaNoOpPHbIX U HAMOPHbLIX TPybYaTbIX UM TYHHEMbHbIX
BogocOpocax ¢ 3arnybreHHbIM HavyanbHbIM CEYEHUMEM Ha BXOLHOM y4acTke, Ha TpaKTe UM Ha BbIXOOAHOM
yyacTke. B rnyOGuHHbIX BogocOGpocax Mrockue 3aTBOpbl CredyeT UCMnofb3oBaTb B KadecTBe 3aTBOPOB
noboro yHKUMOHAmNbLHOIO HasHaveHus. Mcnonb3oBaHME CErMEHTHbIX 3aTBOPOB B Ka4yeCTBE OCHOBHbIX
uenecoobpasHo nuWb MpPUM WX YCTAHOBKE B KOHLIE HAMoOpHOro yyacTka TpakTa. [ns BoOOCMYyCKOB,
paccyMTaHHbIX Ha 3HA4YMTEmNbHbIE HaMopbl MNPU  OTHOCUTENBbHO HEBOMbLUMX pacyeTHbIX pacxogax,
paunoHanbHO NPUMEHEHNE KOHYCHbIX WU UrofnibyaTbiX 3aTBOPOB, pasMellaeMbiXx B kKamepax B Buae
CTanbHOro Kopnyca.

10.8 Tun OCHOBHbIX 3aTBOPOB, UX MapamMeTpbl U YUCNO, MECTO UX Pas3MeLLeHNa Ha TpakTe AOSMKHbI
onpeenaTbCa B 3aBMCUMOCTU OT Harnopa, MponycKaeMoro pacxofa BoAbl WU rMapaBnUYecKux YCrnoBuii
paboTbl BogoCcOpocHOro coopyxeHnsa. OCHOBHble 3aTBOPblI AOMMKHbI ObITb paccymTaHbl Ha MOALEM U
onyckaHue B Tekylleln BoAe Npu MakcumanbHOM Hanope. ABapuiHble NN aBapUMHO-PEMOHTHbIE 3aTBOPbI
OOMKHbI pacnonaratbCs nepeg OCHOBHbIMW; UX HEOOXOAMMO paccyMTbiBaTb Ha ObICTpoe onyckaHue B
Tekylieto BoAdy. PeMOHTHble 3aTBOpbl Heob6Xxo4MMO pacnonaraTb Ha BXoge B MPOneTbl BOAOCOPOCHBLIX
COOpPYXXEHWI, a ecnu nporneTbl Bogocbpoca noaTannMBalTCA YPOBHEM HWXKHeEro oObeda, To U B WX
BbIXOAHOM CE€YEeHUMU.

10.9 lMpwn HeobxoanumMoOCTK nNponycka Yepes NposfeTbl BOAOMPOMYCKHLIX COOPYXEHWI MaBaloLwmx Ten
WM HaHOCOB Lienecoobpa3Ho paccMaTpuBaTb BO3MOXHOCTb MPUMEHEHUS ChneuManbHbIX TUMOB 3aTBOPOB:
MSOCKMUX, CEerMeHTHbIX M Op. C KnanaHaMmuM Ha BepXHEeW KPOMKe, KranaHHbIX, MSIOCKUX COBOEHHbIX C
nepenvBoM Yyepes 3aTBOP M MU3-Nog Hero 1 T.1.

10.10 lpn onpegeneHun Harpy3ok Ha 3aTBOpbl criegyeT pykoBoacTBoBaTbea CI1 38.13330.

Heobxogumo nveTsb B By, 4TO CTaTn4veckoe BO34eNCTBME NbAa Ha 3aTBOPbl HE OOJDKHO Y4YMUTbIBATbCA.
I'I03Tomy npu 3Kkcnnyataunnm OOJIKHbI ObITb NPUHATbI Mepbl MO nogaepXaHWw nepen 3artBopamMu
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Hesamep3atoLLleln Nonockl BoAbl (ManHbl).

3aTBOprIe Kamepbl U NPOTUBOKAaBUTALUUOHHbLIE MeponpuATUA Ha y4acTKe BOAOCGDOCHOFO
TPaKTa BONU3n 3aTBOpoOB

10.11 Tpy NpOEKTMPOBaHMM 3aTBOPHbLIX Kamep BOOOCOPOCOB criedyeT yuuTbiBaTb TpeGoBaHus
8.15-8.19 CI1 102.13330.2012.

10.12 KaBuTaumoHHble BO3AEWCTBMS Ha 3aTBOPbl M MPUMbIKAIOLWME K HUM Y4acTKM BOAOCOPOCHOro
TpakTa crnegyeT yuuTbiBaTb, €CNM HaMOpHble BOAOCOPOCHI MPOMNYCKalT pacxodbl BCEM CevYeHueM npu
Hanopax Gonee 10..12 M, a npu 6e3HaANOPHOM peXMMe TEeYEeHUS HMXKE 3aTBOPOB - €CnM Harnopbl
npesbiwatoT 16...20 m [6].

[nsa OCHOBHbIX 3aTBOpPOB U obnuuoBok B 3aTBOpHOl7I Kamepe BO3MOXHOCTb KaBUTaAUWUWU [OOJDKHa
paccMmaTpmnBaTbCA NpU BCEX OTKPbITUAX 3TUX 3aTBOPOB; ANA aBapMVIHbIX N PEMOHTHbIX 3aTBOpPOB (npe>|<,u,e
BCero Ana wmx I'Ia3OB) N NOBEPXHOCTUN BXOAHOIO OroJjioBKka TOJIbKO TMpU MpornycKke pacHeTHbIX CGpOCHbIX
pacxoaos.

10.13 lNpn HanoOpHOM pexMme TeYeHWs 3a OCHOBHbIMW 3aTBOpaMu yOUHHBIX BOOOCOPOCOB, B TOM
4YMCMe YaCTUYHO OTKPbITbIMM, 3ALMUTY OT KaBUTAHLMOHHbIX BO3AENCTBUMA crneayeT obecneynTb yaaneHvem
KaBUTaHLUMOHHOTO (pakena OT MOBEPXHOCTM COOPYXEHUS C MOMOLLbIO FOKanbHOrO paclupeHus 3a
3aTBOPOM. OTO pacLUMpeHne MOXET ObiTb BbIMOMIHEHO MPKU YCTPONCTBE B CTBOPE Ma30B 3aTBOPOB OETOHHbIX
BbICTYNOB WMAW YCTYNOB, a Takke MeTannnyeckux AedrnekTtopoB. YCTPaHEHWUO KaBUTaHLMOHHbIX
BO30EWNCTBUIN B TaKMX Criydasx CnocobCcTByeT nogaya Bo3gyxa B 30Hy OTpbiBa noToka. Heobxoammo umeTsb B
BMAY, YTO 3HauUTenbHas nogaya BO3Adyxa B HaNOPHbLIN MOTOK 3a 3aTBOPaMuM MOXET NPUBECTU K CMEHe
PEXMMOB TEYEHUS.

10.14 Tlpn 6e3HanopHOM peXuMMe TedeHUst 3a OCHOBHbIMW 3aTBOpaMW Ans  YCTpaHeHus
KaBUTaALMNOHHbIX BO3AEWCTBUIA cnedyeT OTBOAUTbL MOTOK OT MOBEPXHOCTM 3aTBOPHOMO yvacTka C MOMOLLbIO
YyCTYyNoB M AedrekTopoB C MOABOAOM MO NEpPUMMETPY MOToka Bo3adyxa. [1py OTHOCMTENBHBIX OTKPbLITUAX
OocHOBHbIX 3atBopoB 0,1-0,2 M npu CyLlecTBEHHbIX Hamnopax HeobxoAMmo MpefoTBpallaTh 3anofiHeHWEe
3aTBOPHOM Kamepbl BOAsIHbIMW Opbi3ramy, NPenAaTCTBYOLEEe MOCTYNMIEHMWIO BO3dyxa Ha y4acToK 3a
3aTBOpoM. [nsa 3TOro crniegyet NPUMEHATb 3aTBOPbI CO cneuuanbHbiM BbIPE30M HU30BOrO KOHTYypa Wmm
3aTBOpbl  CneumanbHbIX  TUMOB,  MO3BOMAKLME  UCKMOYMTL  MPUMEHEHWE  MamnblX  OTKPbITWUNA
(3aTBOpbI-guadpparmel). B Bogocbpocax — 3HAUMTENBHONO  MOMEPEYHOrO  CeYeHWss Ons  OTpbiBa
BbICOKOCKOPOCTHOrO ©e3HanopHOro noTtoka OT MOBEPXHOCTU OTBOLSALLErO yyacTka BO3MOXHO MPUMEHEHUE
3aTBOPOB C COMPOBOXAAIOLLMM KOMbLOM.

10.15 lMpu NpoekTUpoBaHMM 3aTBOPHBLIX KaMmep HeobxoaMMO yunTbiBaTb (DOHTAaHMPOBAHME, KOTOPOE
BO3HMKAET MpW paclMpeHun CTPyRW, BbITEKAOWMX WU3-NoA4 3aTBOPOB, BOONb OOKOBbLIX CTeH. [ns
npegoTBpaLLEHNs MEepPeKpbITUA BO34YLWIHOIO MPOCTPaHCTBA Haf MOTOKOM (POHTaHUPYHOLWMMU CTPYSMU U
obecneyeHns NOCTYNMEHNsI BO3dyxa Yepes3 aspaumoHHbIe BOAOBOAb! B KaMeEpPY pEKOMEHAyeTCsl No ee AnvHe
N Ha HayanbHOM y4yacTke OTBOASLLEro TpakTa npegycmatpuBaTb rOpuU3oHTanbHble AedNeKTopbl LNPUHOWN
(0,1...0,15) &, roe E - wWnprHa OTBOASLLEro TpakTa.

10.16 lMpwn Hanopax 6onee 30 M HM30BbIe y4aCTKN 3aTBOPHbLIX KaMep HWKe nasa OCHOBHOMO 3aTBopa
(Bkntovasi GETOHHbIE OTKIMOHUTENMW) CreAyeT BbIMOMHATL C MeTanMy4eckon o6nMLOBKOM AN X 3awuTbl OT
KaBMTaLMOHHbIX BO34eNcTBUiA. [nuHa obnuuoBKky AormkHa ObiTb 0O0CHOBaHa rMapaBfMyeckMmMmn pacyeTamu.
Ecnn TpeboBaHume K rmagkocTu OOMULOBKM  OKa3blBAaeTCA Bbllle TEXHWYECKUX BO3MOXHOCTEW
CTPOUTENBHO-MOHTaXHbIX paboT, credyeT Ans 3awuTbl OOGNUUOBKM OT KaBUTAUMOHHbIX BO3OEWCTBUN
NPUMEHSATb:

BO3/lyXOHachbllLleHWe Crosi NOTOoKa, NpUMbIKaOWEro K o6nnLoBKe, co3aaHnem YcTyrnoB ¢ NoaBoaoM K
HUM BO30OyXa;

WHTEHCUMLMPOBaHME HapacTaHus NorpaHNYHOro Crost ¢ MOMOLLbI0 KpynHOpeGprUcTon 0BnmnLOBKM.

10.17 KoHeL o6nmuoBkM HEOOXoAMMO pacnonaraTb Ha y4acTKe C LUIIMHOPUYECKON MOBEPXHOCTBIO Ha
pPacCTOSIHUM MO TEYEHUIO HE MEHEE 5 M 3a 3TOM MOBEPXHOCTLIO, a MPY HanM4Yumn yCTyrnoB B KOHLIE 06NMLOBKM
Ha paccTosiHMM He MeHee 12/ , rae 4 - BbicOTa YCTynoB. [1oBEpXHOCTb OeTOHa Yy KOHLUA 06NMUOBKM AOIHKHA

OblTb 3awwnudoBaHa 3anoanuuo C HerW Ha yvacTke ANuHOW 2..3 M BHU3 MO TeyeHuo. IPeKTUBHOM
KOHCTpyKUMen no obecneveHuo KaBuTauMOHHOM 6Ge30macHOCTM Ha y4yacTkax nepexoja OT CTanbHOMu
06NMUOBKKN K BETOHHOIM MOBEPXHOCTU M CONPSKEHUS KaMepbl 3aTBOPOB C OTBOASALLUM TPAKTOM C NEPENoMOM
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B Ni1aHe ABNAEeTCA yCTpOIZCTBO yCTynoB C noABoA0OM K HUM BO34yXa.

10.18 B cnyyae MHoOronponeTHoOW 3aTBOPHOW KaMepbl, pasgeneHHoW OblkamMu, BaXKHbIM SIBRsieTCs
BOMPOC CMHXPOHHOCTWU YycnoBui paboTbl nponeTtoB. [vapaBnvMyeckue ycnoBus MNpu HECMMMETPUYHbIX
OTKPbITMAX 3aTBOPOB B pa3HbIX NporieTax AormkHbl ObiTb cneunanbHO 06G0CHOBAHBI.

10.19 3awmTty OT KaBUTALUMOHHbLIX BO3OENCTBUN NA30B PEMOHTHBLIX U aBapWUMHBLIX 3aTBOPOB MNpwu
MOMHOM UX OTKPbITUM U MPUMbIKAIOLWMX K HAM 3FIEMEHTOB KOHCTPYKUMW FNYOUHHBIX BOGOCOPOCOB (BXOAHbIX
OroJfIOBKOB, OFOSIOBKOB pa3fenbHbiXx ObIKOB MHOroOMponeTHbIX Kamep) crnedyet OCyLecTBAsATb 3a CYHeT
yBENnMYeHnss KOH(PY30pHOCTM Ha KX Bxoge. CHWMXKEHMI0 ONacHOCTU KaBUTALMOHHbLIX BO3AEWCTBMI Ha nasbl
MOMHOCTbI OTKPbITLIX PEMOHTHbIX W aBapuUHbIX 3aTBOPOB CMOCOOCTBYET WX creuuanbHas dopma u
KOHCTPYKLUMST (CKOC MMM CKpYrneHne HWU30BOW rpaHu nasa, BbINOSIHEHWE €e C OTCTYMOM MO CPaBHEHWUIO C
BEPXOBOMN rpaHbiy, KOHCTPYKUMM C adspauuer 30Hbl OTpbiBa 3a Nas3oM), 3aKpbiTUE NA30B C MOMOLLbIO
crneumanbHOM KOHCTPYKLUUN.

(M3meHeHHas pegakuus, M3m. N 1),

10.20 PaccTtosiHne wMexgy nasamMum OCHOBHbIX W aBapWHbIX 3aTBOPOB, onpenensiemoe
KOHCTPYKTMBHbIMW  COODpaxeHnamu, rMapOANHAMNYECKUMUI Harpyskamu n KaBUTaLMOHHbIMU
BO3AENCTBMSAMM, OOMMKHO MPUHUMATbCA paBHbIM He Gonee 1,5..3 3HadeHuld BbicOTbl BogoBoga. [pwu
OonblUEM MEX3AaTBOPHOM pacCTOAHMM HEOOXoAMMO creumanbHOe pPacCMOTPEHUE YCMOBUIA COMPSHKEHUS
MOTOKOB Ha 3TOM y4acTKe Npu pasnunyHbIX COMETaHMAX OTKPbITUI 3aTBOPOB.

ABTOMaTMYecKMne BOJOAENCTBYOLME 3aTBOPbI

10.21 ABTOMaTtuyeckne BOAOAEWCTBYIOLLME 3aTBOPbl CregyeT MPUMEHATb Ha MOBEPXHOCTHbIX
Bogocbpocax rngpoysnos, Koraa:

MPOrHO3 pacyeTHbIX MaBOAKOBLIX pPAaCXOAOB OCHOBaH Ha KOPOTKOM psAae MAPONorMyeckmx
HabnoaeHui;

3aTpyaHeHa BO3MOXHOCTb onepaTtunBHOIo 06CJ'Iy>KVIBaHVIF| MexaHun4ecKkoro 060pWJ,OBaHVI$|;

HeobxoaMmo YBENMNMYNTL NOJIe3HYI0 eMKOCTb BOAOXpaHUNuLia, ocobeHHO B cnyyae ero
CyLeCTBEHHOIo 3auneHud;

npn OTHOCUTEJIbHO Manowm emKOCTU BOOOXpaHuUNnia HeOGXO,D,VIMO 6bICTpO nponycTtnTb NaBOKOBbIE
pacxoapl.

OTK 3aTBOPbI MOTYT BbINOMNHATL (PYHKLMM MiaBKov BCTaBku (6.58).
10.22 lNpwn npoeKkTUpoBaHNN aBTOMaTUYECKMX 3aTBOPOB Ntoboro Tuna Heobxoanmo:

MPUHUMAaTL MPOMYCKHYI0 CMOCOBHOCTL 3TUX 3aTBOPOB NPU CBOBGOAHOM nepenuee Yepes ux rpebeHb
Gornblle MakcMMarnbHOro pacxoda O4HOro NnponeTa perynmpyeMoro Bogoctpoca aToro rmapoysna;

cneumanbHO paccMaTpuBaTh YCroBUs ConpsikeHus 6bedoB, eCrv NepenuB BOAbl Yepes Nopor O4HOro
OMPOKMHYBLLErocs BOAOAEWCTBYIOLEro 3aTBopa NPOUCXOAUT NPU OTHOCUTESTbHO HU3KOM YPOBHE HWXKHEro
Obeda;

OCyLUEeCTBIATb 3360p BOAbI B pa6oqy+o KamMepy 13 pasfgesibHOro ycrtoda unu ObIKOB, yCTpanBaeMbIX
Mexay BOLI,O,EI,GIZCTBWOLLIMMM 3arBopamMu, B Crlydae nponycka Jibda U rpoMo3Kux nnasarowmnx Ten npu
cBob6ogHOM nepenunee BoAbl 4Yepe3 nx rpe6eHb;

y4nTbIBaTb MONOXEHWe CBOOOAHON MOBEPXHOCTU MpU onpedeneHnM OTMETOK BOAOMPUEMHMKA Ans
3abopa Boabl B pabouyio kamepy 3aTBOpa, @ Takke BMUSHUE HA 3TWM OTMETKWU yrna ob6TekaHusi BXOOHOW
KPOMKM BOAOMPUEMHMKA U BONHOBbLIX BO3AENCTBUIA PA3NIMYHOIO NPOUCXOXKAEHWS;

npepycmaTpuBaTth nepes Gblkamy negopessbl, CnocoGCTBYOLLME BECHOW paspyLLeHUto Nbaa B nepuod
€ro TasgHNA 1 NepBbIX MNOABUXKEK;

npeagycMaTtpuBaTtb BO3MOXHOCTb, €Clih 3TO 3KOHOMUYECKM onpaBaaHO C y4eTOM NoTepb Bblpa6OTKI/I
QNEKTPO3HEPIrnn, npuBeaeHne B pa6oqee COCTOAHME BOﬂO,D,eIZCTByI'OLLI,MX 3aTBOPOB B nMporeTax,
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nponyckawuwunx pacxodbl, yXe Ha chnage naBodKa. [na atoro Heobxoamma YCTaHOBKa B 3TUX nponeTtax
aBapI/IIZHO-peMOHTHbIX 3arpa>|<p,eHv||7|.

10.23 lpu ncnonb3oBaHMM BOAOAEWCTBYIOLLMX 3aTBOPOB OOHOPA30BOro AEWCTBMSA (PUCYHOK 46),
KOTOpble MOoCne ONpOoKNAbIBAHUSA YHOCATCH B HUXHUIN Bbed, HeoOXoaMMOo yunTbiBaTh CrieayloLllee:

a) - NnaH; 6) - npodonbHbIN paspes; 1 - rpebeHb NabuprMHTHOrO BOAOCNUBA; 2 - rpebeHb BogonpuemMHuKa
pabouelt kamepsbl; 3 - BOgoBOA pabo4yen kamepsbl; 4 - paboyvas kamepa; 5 - rpebeHb NOTUHbLI (Nopor
3aTBopa)

PucyHok 46 - ABToMaTU4eCKMN BOAOOENCTBYOLLMIA 3aTBOP OAHOPa30BOro AeNCTBUSA

npu cBob6oaHOM nepenunee 4epes rpe6eHb 3TUX 3aTBOPOB WX MPONyCKHadA CMocoBOHOCTbL AosmkKHa
paccynTbiBaTbCA Kak and J'Ia6VIpVIHTHbIX BOOOCJINBOB;

pacyeTHble YPOBHM BOAbI, Onpeaensoume o4epegHoCTb ONPOKMAbIBAHUS TakMX BOOOLEMNCTBYHOLLUX
3aTBOpPOB, OOIMKHbI OTNINYATLCSA HE MeHee Yyem Ha 10 cm;

pacxog BoAbl, MOCTynawLWuin 4Yepe3 BOAONPUEMHUK paboyen Kamepbl, OOIPKEH CyLEeCTBEHHO
npeBbllWaTh pacxof, OTBOAUMBIN Yepe3 CUCTEMY ee OpeHaxa B HUXKHUI bbed;

AN MpeaynpexaeHnss  HesannaHUpoBaHHbIX — OMNPOKMAbIBAHMIA  3aTBOPOB 3TOrO TUnNa BoAa,
noctynawuias B paboyylo kamepy W3-3a MpoTeYek YMNOTHEeHW, OOIKHA yOansATbCA 4epes cucTemy
OpeHaxa;

Ans NpefoTBpalleHnsl NpoMep3aHns cucTema apeHaxa paboyeit kamepbl 4oMKHA OTBOAMTL BoAy Mof
YPOBEHb HMXKHETo Bbeda;

npu MOATOMNMEHUN 3aTBOpa CO CTOPOHbl HWxHero 6Obeda pgna  TOro, 4tobbl wu3bexatb
NpeXxaeBpPEMEHHONO €ro  OMnpoKMAbIBaHWS, HEOo6XOAMMO  Yy4YuTbiBaTb MOJIOXKEHUE YPOBHEW  BOAbI
HenocpeaCcTBEHHO NoA NepenuBatoLLencs CTpyen 3a 3aTBOPOM.

10.24 HeobxogumMocTb Mnpornycka 3HaYUTENbHbIX YAENbHbIX PAaCXOAOB MEpPenvnBoM Yepes rpebeHb
BOAOAEWNCTBYIOLLMX 3aTBOPOB MHOrOpa3oBOro AencTBus (pUCYHOK 47) NpuBOAWT K TOMY, YTO UX cnegyer
BbINONHATbL C NAockuMmu wmuTtamu. [Npu noBbieHUU AaBneHus B paboyeln kamepe C NMOMOLLBIO TonKaTens
obecneunBaeTcs Mx aBTOMaTU4eCKOe OMyckaHue Ha nopor. BosBpalwaTbh WWUTbl B 3aKpbiTOE MOMOXEHUe
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Heo6xoaumo NpMHYyONTENbLHO. I'Ipvl NMPOEKTNPOBAHUN TAKNX 3aTBOPOB:

- petann mnx wapHUpoOB AOOJDKHbI ObiTb W3roTOBMNEHbI U3 Hep>|<aBe|ou.|,e|7| cTann Aana MuHuMmnisaumm
BITMAHNA TPEHUA B LUAPHUPAX Ha XapaKTepuUCcTtukn 3aTBOpOB;

- DOIDKHbI ObITb UCKINIOYEHDI NPOTEYKN U3 pa60qe|7| KaMepbl;

- X cpaGaTblsaHme 3aBUCUT HE TOJIbKO OT YpOBHA BOAbl B pa60qel7| Kamepe, HO U OT yrna mexay
3BEHbAMU OI'IOpHOVI LTaHrun.

1 - nonoTHMLWe 3aTBopa; 2, 3 - 3BEHbs OMOPHON LWTaHrK; 4 - WapHUp 3aTBopa; 5 - Tonkartens; 6 - paboyas
Kamepa; 7 - rpebeHb NNoTUHbI (Mopor 3aTBopa); 8 - BOAOBOA OT BOOOMNPMEMHMKA

PucyHok 47 - CxemaTundecknii paspes aBToMaTMyeckoro BoOAOAENCTBYHOLLErO 3aTBOpa MHOropa3oBoro
Oeuncreus

11 CoBMellEeHHble BOAONPONYCKHbIE COOPYXEHUS

11.1 Tlpy NPOEKTMPOBaHUWN TUAPOY3NOB ANt CHUXEHUS CTOMMOCTU criedyeT CTPeMUTbCs, YTOObl
BOOOMPOBOAALLMI TPaKT WM 4YacTb €ro Mcrnonb3oBanacb He TOMbKO Ansd cbpoca pacxodoB B nepuoa
3KCMyaTauMm rugpoysna, Ho U ANns Nponycka pacxodoB B pasfnuyHble Nepuoabl ero CTpoMTeNbCTBa UNn B
KayecTBe NOABOASLIMX W OTBOAAWMX BogoBogoB [OC, a Takke HemnocpeACTBEHHO AN ralleHus
N36bITOYHON KNHETUYECKOWN SHEPTUN.

11.2 Npn NpoekTMpoBaHMN HEOOXOAMMO YUUTbIBATb BO3MOXHOCTb NMPMMEHEHNST OCHOBHbLIX BApMaHTOB
KOHCTPYKTMBHOIO COBMELLEHNSA:

- coBMelleHne CTpouTenbHbIX TyHHeJ'Ieﬁ C gpyrmmm  BOAOMPOMYCKHbIMU  COOPYXEeHUAMU U
KOHCTPYKTUBHbIMU 3NTEMEHTaMU:

- BCEr0 TpaKTa WUImM ero 4actu C 3KCnyaTauMoHHbIMM rIyOMHHBIMKM Bogocbpocamu 1 ¢ NogBOAALLMMU
BOAOBOAaMU ruapoarperaTtoB (pUCYHOK 48);
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1 - COBMELLIEHHbIN BOAOMPUEMHMK rMapoarperaToB 1 rnybuHHoro Bogocopoca; 2 - NnoaBOAsLWMN TyHHENb; 3 -
rnyOuHHBIN BOOOCOpPOC; 4 - 0OTBEPCTUSA B pasgenuTenbHblx agnadparmax; 5 - TypObuHHbIA Bnok; 6 -
NnoABOASLLMI TPAKT rmagpoarperartos; 7 - rmybuHHbIN BOA0COpOC; 8 - BOAONPUEMHUK CTPOUTENBHOMO TYHHENS

PucyHok 48 - Cxema TyHHernbHOro Bogocbpoca, KOTopbIN NpeAHasHa4veH Ans Nponycka pacxoaos B
nepuoapl ero BO3BeAeHNs 1 3KCnnyaTauum, COBMELLLEHHOrO ¢ 6yTIOKOM rmapo3anNeKkTpoCcTaHuum

- TOMbKO C NMOBEPXHOCTHBIMW UMK FNYOUHHBIMU TYHHENBHBIMW 3KCMITyaTaunoHHbIMK Bogocbpocamu,
- CO CTpOUTENbHbLIMU TYHHENbHbIMK Bogocbpocamu Il nnu Il spyca,

- C TYHHENbHbLIMU BOOOBbINMYCKaMu, B TOM YMCIE C MMEIOLWMMM B Npeaenax Tpakta Kamepy rawieHus,
- C nogsoaswmmMm Bogosogamu rugpoarperatos [OC,

- C 0TBOAAWMMM BogoBogamu rugpoarperatos [OC;

- COBMELLIEHME HAMOPHOM TYHHENbHOW AepyBaLuKn C BOOOCMYCKOM;

- MPUMEHEHMNE CTPOUTENBHBIX TPYO AN YyCTPONCTBA BOAOBbIMYCKOB;

- UCMOMNb30BaHWE CTPOMTENBHOIO KaHana (npope3n) B KavyecTBe MNOABOAALLEro KaHama K
rngpoarperatam N'OC u (Mnu) gna ycTporcTBa NOBEPXHOCTHOrO BogocHpoca.

11.3 [ns KOHCTPYKUMM COBMELLEHHbIX BOAOCOPOCHbLIX COOPYXEHWUW, OCODEHHO pacCYMTaHHbIX Ha
NPONyCK 3Ha4MTEeNbHbIX PacxXxOdoOB MPU BbICOKMX Hamopax, Heobxooumo BbIMOMHATb FMApaBAMyeckoe
0BOCHOBaHME Ha OCHOBE YWCMEHHOrO WM (PM3NYECKOro MOAENVMPOBaHUs, TaK Kak 3TW KOHCTPYKUMM
obragatoT MHAUBMAYanbHbIMU OCOBEHHOCTSAMM.

12 BO,CIOHpOI'IYCKHbIe COOpYyXeHUa CTpouTernibHOro nepuoaa
MocnepoBaTenbHOCTb nponyckKka CTpouUTelribHbIX pacxog4oB NpU pPa3fmMYHbIX KOMMNOHOBKaX
rmapoy3noB n Tunax NnnoTuH

12.1 CocTaB W TuMbl BOAOMPOMNYCKHbIX COOPYXEHWIA CTPOUTENBHOrO Mepuoda onpeaenstTcs
TonorpadoMyeckumM U TreorniorMyeckuMm OCOBEHHOCTAMM CTBOpa BO3BEAEHWUS OCHOBHbLIX MOAMOPHbIX
COOPYXXEHWI, KOMMOHOBKOWM rMapoy3na v XapakTepuctTukamu ruapoauHaMuMyeckoro pexvma BogoTtoka. Mpu
pa3paboTke MpoekTa Mporycka pacxXxofoB BOAbl HA pPasfUYHbIX dTarnax BO3BeAeHWs ruapoysna criegyet
yYUTbIBaTb O4EPEAHOCTb BEAEHUSI CTPOUTENBCTBA M COCTAB COOPYXKEHUI KaXdol ovepean CTpoUTeNbCTBA.

Mponyck pacxonoB peku B nepuof | ouepean cTpoutenscTea Npy BCEX TUNAx KOMMOHOBKM rmapoysana
OCYLLECTBMSETCS Yepe3 CTECHEHHOE NepeMbI4KaMu ECTECTBEHHOE PYCo (PUCYHOK 49).

a) 6) 8) 2)
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1 - pycno peku; 2 - nonmeHHasi BbieMKa; 3 - nepeMbldkm; 4 - 3gaHne 'AC; 5 - Bogocbpoc; 6 - kaHan; 7 -
TyHHenu (unu TpyObl); 8 - rmyxas nnoTuHa

PucyHok 49 - CxeMbl Nponycka CTPOUTENbHBIX PAcX040B Npy BO3BEAEHWUN TMAPOY3IoB C MONMEHHON (a),
Oeperosoii (6), pycnoBor 6e3 cTtecHeHus pycna (8) U pycrnoBon CO CTECHEHMEM pycna (2) KOMMOHOBKaMu

Bogoc6pockl BTOpoli 1 nocneayowmx ovyepeaeri CTpouTensCcTea crieqyeT NpoekTMpoBaTh, UCXoasa U3
paLUMOHanNbLHOTO UX NMPUMEHEHUSI Ha KaXKAOoW ovepenu CTPOUTENbCTBA, B TOM YUCIE 3aK/UYUTENBHON Npu
nepexofe K NponycKy pacxofoB Yepes aKCMyaTalunuoHHble BOAOCOPOCHI COOPYKEHWS.

MepeknioyeHWe pacxofgoB C eCTECTBEHHOTO pycrla peku Ha Bogocbpochkl crefylollero aTana
CTPOUTENbCTBA AOSHKHO NMPOM3BOAUTLCS MPU MEPEKPLITUM pycrna - OTCbINKe B HEro KameHHoro GaHkeTa,
ropHoi maccbl U HeraGaputoB. Beog B AeiicTBME BOOOCOPOCOB KaXKAoW Nocreaylollei odepeamn OOIHKeH
NPOM3BOAMTLCS MO Mepe BO3BedeHWs! MOAMNOPHLIX COOPYXEHW rMapoyafa M nodbemMa YpPOBHS BOAbl B
BepxHeM 6bede 00 OTMETOK, COOTBETCTBYHOLUMX [AvanasoHy W3MEeHeHWs HamnopoB Ha OrorioBkax
CTpouUTENbHBLIX BOAOCGPOCOB MpPU  MPOMYCKe pacyeTHbIX pPacXo4oB COOTBETCTBYKOLIEN odepeau
cTpouTenbCTBa.

12.2 [Ing NOCTOSIHHBIX BOAOCOPOCHBIX COOPYXEHUI rMApoy3na B nepuog nx BpeMeHHOW aKcnnyatauum
B XO4e CTPOUTENbCTBA €XEerodHble BEPOSITHOCTU MPEBLILEHMS paCYeTHbIX MakCMMarbHbIX PacXOA4OB BOAbI
cnegyet npuHumatb B cootBeTcTBuM € CI1 58.13330 B 3aBMCUMOCTM OT Kracca OTBETCTBEHHOCTU
COOpYXXEHUI MYCKOBOro KOMMMeKca. YUnUTblBas OrpaHUYEHHY0 ANUTENbHOCTb BPEMEHHOMW 3JKchnyaTauum
BOZOMPONYCKHbIX COOPYXEHW CTPOUTENBLHOrMO nepuoaa, pacyeTHble MakCUManbHble pacxofbl BOAbl,
MPUHATbIE AN NMYCKOBOrO KOMMJIEKCa, NMpU Haanexawem obOOCHOBaHWM OOMYCKAETCsl MOHWXKaTb Takke B
cootBeTcTBuM ¢ CI1 58.13330.2019 (8.31).

[na BpeMeHHbIX BOAOMPONYCKHbIX COOPYXEHUN CTPOUTENBHOrO nepnoaa pacyeTHble MakCcUMarnbHble
pacxoabl Bogbl cnegyet npuHumath no CIM 58.13330.2019 (8.32).

(N3meHeHHas pegakuus, Mam. N 1).

12.3 KaneHgapHbIi NnNaH CcTpouTenbCTBa OOSMKEH npegycMaTpuBaTh MOCTENEHHOE WM HenpepbiBHOE
pa3BepTbiBaHMe CXeMbl NPOMycka PacxofoB C nocriefoBaTeflbHblM MepexogoM OT BOAOCOpPOCOB OAHOM
oyepeamn CTpouTenbCTBa K BogocOpocam criedytollent ovepeam, cornacoBaHHbIM C rpadMkoM BO3BeAEHMS
BOAOMNOAMNOPHBLIX COOPYXeHUW. MNMocnefoBaTenbHOCTb NPOMNycka pacxoda Yepes CTpouTeNbHbIE BOAOCOPOCHI
3aBMCUT OT KOMIMOHOBKM rMApoysna u coctaBa coopyxeHun (tabnuua 1). Coctas u Tunsl Bogocbpocos |l un
nocneaylowmnx ovepeaen SOMKHbI onpeaensaTbCca B 3aBUCUMOCTM OT Hanopa COOpPYXeHus rMapoysna, Tuna
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noanopHOro CoOopyXeHns (6eTOHHa$| nnu rpyHToBas I'I.I'IOTMHa), 9TanoB ero Bo3BeaeHnA n nogbema ypOBHeVI

BOAbl B BOAOXpaHUNULLE.

Tabnuua 1 - OcHOBHbIe aTanbl nponycKka CTpoOUTEJIbHbIX pacxoaoB Npu pasfinvyHbiX KOMMOHOBKaxX rmapoyasna

Homep

aTana (pucyHok 49 a)

[NormeHHas KOMNOHOBKA

Beperosas KoMNoHOBKa
(pucyHok 49 6)

Pycnosasi komnoHoBKka
6e3 cTecHeHus pycna ¢
OTBOJOM pPEekKM B
WCKYCCTBEHHOE pYCIo
(pncyHok 49 8)

PycrnoBasi KOMNOHOBKa C
CTECHEeHMEM pycrna (PUCYyHOK
49 e)

| ouepean,

Oeperax

1 Bo3BeneHne nepemblyek

orpaxaaroLmx KOTNoBaH,
B KOTOPOM BO3BOAATCS

OCHOBHbIE COOPYXeHUs U
Bogocbpockl Il ouepeamw.

Bo3amMoxHO orpaxaeHue
KOT/IOBaAHOB Ha ABYX

Bo3BeneHne nepembliyek
| ouepeawm,
orpaxgaroLLmx KoTrnosaH
OeperoBbIX pac4MCTOK
(kaHana), B KOTOpOM
BO3BOASITCSA OCHOBHblE
COOPYXXEHUs1, BKIoYasi
Bogocbpoctkl Il ouepean

Bo3seneHve nepemMbluek
| ouepean,
orpaxgaroLmx KoTnoBaH
©6eperoBbIX paC4UCTOK U
WCKYCCTBEHHOro pycna
Ha OAHOM MK OBYX
Oeperax, B KOTOPbIX
BO3BOAATCS BOAOCOpOCHI
Il ouepeam (TyHHenb,
3aKpbITbI BOAOBOA,
KaHan)

BosseneHne nepembivex |
ouepeau, orpaxaaroLmx
KOTNoOBaH OCHOBHbIX
COOPYXEHUI C
Bopocbpocamu Il ouepean.

Bo3moxHo
CTPOUTENBCTBO ABYX
KOTnoBaHOB BAoNb H6eperoB
UNn pacLUnpeHne pycna Ha
y4yacTke pacrionoXeHusi
nepemblyek

2 CyXeHue ecTecTBEHHOrO pycna 6aHkeTamu 1
BO3BeEHME NOA MX 3aLUUTON MMyXON NIOTUHBI

Cy)KeHVIe €CTeCTBEeHHOro pycna OaHkeTamu B

MEXEHHBIN nepuog

oyepeam

3 MNonHasa unu yacTnyHas
pa3bopka nepemblyex |

Pasbopka nepemblyex |
oyepean 1 ckanbHbIX
LeNIMKOB Ha BXode 1
BbIXOA€ KaHana

Pa3bopka nepemblyex |
ovyepean

MonHas unu YyacTuyHas
pa3Gopka nepembiyex |
ovepeau

oyepeam)

4 MonHoe nepeKpbITUEe eCTECTBEHHOTO pycrna 6aHKeToM 1 NepekntoyYeHne pacxofoB BoAbl HA CTPOUTENbHbIE
Bopochpock! || ouepeau (ansa cpegHe- 1 BbICOKOHaMNOPHBIX rTMAPOY3NoB - Bogocbpockl 1-ro sapyca I

Bo3BeneHne nepemblyex,
MOSTHOCTbIO
neperopaxusarLLmx
pycro peku ans
orpaxaeHusi KoTrioBaHa
OCHOBHbIX COOpPY>eHMWiA

BosBegeHve nepemblvek,
orpaxgaroLwux KoTrnosaH Il
3Tana cTpouTenbCcTBa
OCHOBHBIX COOPY>XEHUN

6 YacTnyHoe HanonHeHne BOAOXpaHMNULLA U NEPEKITIYEHME NMPY HEOBXOAUMOCTM pacxoAoB PeKn Ha
cTpouTenbHble BOAOCOPOCHI BTOPOro 1 nocreayowmx spycos. Nyck nepsbix arperatos [OC

7 3anornHeHne BogoxpaHunuiia go HIY, BBoa B aKkcnnyaTaumio NOCTOSIHHbIX BOAOCOPOCHBIX COOPY>KEHUIA 1
3C, okoHYaTenbHOe 3akpbiThe CTPOUTENbHBIX BOAOCOPOCOB

Mepembiuku. MNponyck pacxonos Yepes cTeCHEHHOE pycro

124 nepeMbI‘-lKVI N CTE€CHEeHHOe UMK eCTeCTBeHHOe pycCro 06pa3y+0T KOMMNJIeKC nponycka
CTPOUTENbHbLIX pacxogoB I o4yepegn. I'IpM Bbl60pe pacnonoXxeHna un Tuna nepemblHek HeobxoaMmo
y4uTbiBaTh, YTO:

- pacriofnioXeHue nepemMblyek B MfaHe [OOMKHO obecrnednBaTh OrpaxaeHne [A0CTaTOYHOro
NpocTpaHCTBa AnA BO3BeAEeHUA OCHOBHbIX coopy>KeH|/||7| rmgpoysna npun MUHMUMAllbHOM CTeCHEeHUun
€CTEeCTBEHHOrO pycna;

- CTECHEHHOE pPYCIIo He OJKHO NoABepraThCs pa3MblBaM, YrpoXKatoLwmMM YCTOMYNBOCTI NepemMblyek n
Oeperos;

- CTeCHeHue pycra Cyaoxo4HbIX peK He OOJPKHO nNpendaTCTBOBaTb CyAOXOACTBY;,

- NponycK nbAa 4epe3d y4aCTOK CTeCHEeHuA He OOJIKEeH CconpoBOXAaTbCA OnaCHbIMU 3aTOPHbIMU U
3aXKOPHbIMU ABNEHUAMMN.
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12.5 nepeMbILIKM OOJDKHbI BbIMONHATLCA, KaK npaBuio, He3atonndeMbiMU NpU nNponycke 4epes
CTeCHeHHO€Ee pyCJl0 pacyeTHOro naBoJKa. I'Iepenle 4yepe3 nepemMmbliHkn 1 3aTonfieHne KOoTnoBaHa cneayert
aonyckaTtb npu ocobo PE3KNX konebaHusix ypOBHeVI B peke M UX KpaTKoOBPEMEHHbIX NnogbemMax, Koraa
OCTaHOBKa pa60T B KOT/IOBaAHE OKa3blBaeTCsl 3KOHOMMUYeckn Gonee onpaB,anHon, 4yeM [OONOoJIHUTENbHbIE
oTBOAALLME COOPYXEHUA U yBeJNmn4eHne BbICOTbl MepEMbIYEK.

I'IpM 6onbLuoK BbIiCOTE He3aToniaeMbIX nepemMblyeKk (O6bl‘~IHO KaMeHHO-3eMJIAHbIX,
KaMeHHO-HaGpOCHbIX nnn N3 ykaTtaHHoOro 6eTOHa), Korga vx Bo3BedeHue 3a OAMH MEXMNaBOAKOBLIN nepunoa
HEBO3MOXHO, OOoNyCKaeTCcA UX CTPoOUTenbCTBO B ABa 3Tamna. B atom Cny4yae nepemMbldKka nepBoro arana
[ormKHa bbITb 3anpoeKkTnpoBaHa NPUMEHUTENbHO K O4HOMY U3 BapUaHTOB!

- nepepn NaBogKOM KOTNOBaH OPraHM30BaHHO 3aTannmMBaeTcsl, BHYTPEHHU OTKOC NepeMblvKu AOMMKEH
ObITb YCTOWYMB B BOAE;

- NepeMblyka yCcTo4MBa NPOTVB pa3mbiBa Npu Nepenuee.

12.6 lpu npoekTMpoBaHMU nNepeMblvek criegyeT obpawarte BHMMaHWE Ha WX pacrorioXeHue Mo
OTHOLLUEHMIO K OCHOBHOMY TeudeHuto. CriegyeT yunTbiBaTb, YTO Hanbonee ysa3BUMbIM K rMapoanHaMnU4eckomy
BO30ENCTBUIO MOTOKA SIBNAETCSA y3en CONPSDKEHUs BEPXOBOW U MPOAoNbHOW nepembivek (pucyHok 50). MNpwu
HEBO3MOXHOCTN BbIMONIHEHUS €ro  CKPYrMeHHbIM (OO6TekaembiM), WM3-3a BbICOKMX CKOPOCTEeW BAOMb
NpOOONbHON MEepPeMblYkM, CO3JalrolMX Yrpo3y ee noambiBa W/vunm pasmbiBa, cnegyet ycTpavBatb
CTpyeHanpasnsiowme OrofioBkM (WMOPbI), CNOCOBCTBYIOWME OTKIOHEHMIO TPaH3MTHOrO noTtoka OT
NpoAoNbHON nepembldkn 1 0bpa3oBaHUo BOOMb Hee BOAOBOPOTHOM 30HbI C MEHbLUMMU CKOPOCTAMM.
BTopyto wnopy crnegyeT ycTpavMBaTth B KOHLE NPOAOMbHON NEPEMbIYKM ANS 3aLIMTbl €€ KOHLEBOro y4acTtka u
YBENUYEHNsT MNPOTSXKEHHOCTN BOLOBOPOTHOM 30HbI. YCTPOWMCTBO MEXAY HUMM MPOMEXYTOYHbIX LUMOP
CcnocobCTBYET YMEHbBLUEHMWIO YKINIOHA CBOOOAHOWM MOBEPXHOCTU MOTOKA Ha BXOAE B NPOpaH 1 pacnpeneneHunio
nepenaga Ha 6onbLuen ANnHE, YTO AOIMKHO YYUTLIBATbCHA NPY CTPOUTENBCTBE HA CyJOXOOHbIX PEKaX.
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PucyHok 50 - Cxema nepeMblYk1 CO CTPYEOTKIOHSIIOLWUMM LLNOpaMiu

I'Ipvl NPOEKTNPOBaAHNN nNepeMblHeK HeobxogMmo yyutbiBaTb, 4TO obTekaHne BerOBOVI LLINopbI
npmnBoaAuUT K MECTHOMY pa3mbiBy OHaA, MO Mepe pacCllnpeHnA KOTOPOro npoucxoaunTt U3MEeHeHUe niaHa
TEYEHUN B CXXaToOM pycne n I'IpVI6]'IVI)KeHI/Ie TPAH3UTHOIO NMOTOKa K NepeMbIYKe.

12.7 TnppaBnuyeckuin pac4eT CTECHEHHOIO NepemMbldKaMu pycrnia AOMKEH Npon3BoaAnTbLCA MeTogamu
MaTeMaTU4yeckoro MOAENVMPOBaHUS MO NNaHOBbIM ypaBHeHMsM HaBbe-CToka. B nmepBoM npubnuxeHun
onpegerneHue Noanopa Bble y4acTka CTECHEHMS NPW pacvyeTHOM pacxofe crnegyeT NpoBOAMTb, MPUMEHSIS
dopmyny pacyeTa nogTONMEHHOIO BOAOCIMBA C LUMPOKUM noporom [3].

Mpn HasHayeHMM OTMeTkM rpebHA BEepXOBOM MEPEMbIYKM U MPUMbIKAKOWEro K HeMy yyacTka
npoaonsHoM nepembivkn cnegyet cornacHo 5.12 CIM 39.13330.2012 yuntbiBaTh BbICOTY HakaTa BETPOBOW
BOMHblI 06ecnevYeHHOCTbI0 1% 1 BETPOBOM HaroH BOAbl B BepxHeM bbede. BbicoTa HakaTa BOMHbI AOMKHA
onpegenatbes no CIT 38.13330. Mpn atom 3anac cornacHo CI1 39.13330 gomkeH nNpuHUMAaTbCA Mo

bonbwemy 13 3HaveHun - 0,5 m nnm 0,1 hl%(ﬂa% - BblCOTa BOMHbI 06ecneyeHHOCTbo 1%). WupuHy

rpe6H$| cnegyeTt ycCtaHaBnmBaTtb B 3aBUCUMOCTU OT yCJ'IOBVIVI npon3soacTea pa60T n 3Kcnnyartauun
nepemMblYKun. Ha pekax C TdaXenbiMh JnegoxogamMmn LWMpUHa rpe6Hs=| Y BE€pXOBOro oroJjioBka 3eMIIiHOM
nepemMbl4Kn OoJKHa ObITb He MeHee 15 M.

HuzoBass nepemblyka MOXET WMETb MeHbLUYd OTMeTKy TrpebHsi; npofonbHasi nepemMblyka -
NnepeMeHHy OTMEeTKY, OonpeaensieMyto nonoXxeHneMm cBo604HON NOBEPXHOCTM B NpopaHe.

(N3meHeHHas pegakums, Mam. N 1).

12.8 Tllpy NpOEKTMpOBaHWM KpenreHUn OTKOCOB MNepeMbldek W  OTKMOHALWMX LWwrnop cnegyet
yuuTblBaTb Harpysky OT BeTpoBOoM BonHbl M nbga no CIT 38.13330 m cKopoCTb TeyeHus B MNpopaHe.
MepeMblykM JOMKHBI NPOTMBOCTOATL CTAaTUYECKOMY AaBfIEHUIO OT HaBana fbAa, BblCOTa KOTOPOro Ha pekax
C TsxenblMy negoxogamu moxeT goxoautb Ao 10-15 M; npy 3TOM KPYNHOCTb OCHOBHOW MaccChbl CKarbHOW
OTCbIMNKK (FOPHOW MacChl) BEPXOBOrO OrosfioBka AosmkHa ObiTb He meHee 0,3-1 M.

(M3meHeHHas pegakums, M3m. N 1).
MepekpbITUA pycen pek

12.9 lMNepekpbiTe crnegyeT Npou3BOAUTL B NepUodbl NETHE-OCEHHEN UIU 3UMHEN MEXEHW, NCMONb3YS
BPEMEHHOE CHWXeHMe pacxodoB B peke. [lepekpbiTve nNpou3BOAMTCA OTCHLINKOM B PEevYHOM MNOTOK
necyaHo-rpaBenucToro mMarepuana, ropHOM MaccChl, CKarnbHbIX HerabaputoB, OETOHHbIX M3genun (Kyobl,
TeTpasapsbl, TeTpanogbl u np.) Heobxoanmo pasnuyatsb ABa cnocoba nepekpbITus:

hpoHmarnbHbIl, NP KOTOPOM OTChINaeMblii MaTepuarn pacnpegenseTcs paBHOMEPHO MO LWUpUHe
nepekpbiBaEMOro pycra, 4to obecneyrBaeT paBHOMEPHBI POCT HAcbINU B BbICOTY M 0Opa3oBaHne AOHHOro
nopora, BbIXOASLLEro Ha 3aBepLuatoLLei cTagumn U3 Boabl;

mopuoseblili  (MUOHEPHBIL), NPU KOTOPOM OTChbINAaeMbIl MaTtepuan cBanMBaeTcs B peky € Topua
Bo3BogumMoro GaHkeTa ¢ ogHoro mnu aByx OeperoB. [1pu 3TOM Hacbkinb NPOABUraeTCsi BCEM CEYEHUEM,
CTECHSIS MOTOK, MOKa HEe COeAMHUTCS C HABCTpeYy NpoaBMraeMoin Hacbinbio Unn ¢ 6eperom.

Mpy poHTaNbLHOM NEPEKpPbITUM B GOMbLUMHCTBE CriyyaeB credyeT Npov3BOAMTb NpeABapuTenbHOe
CTECHEHVe pycria TOPLOBON OTCHIMKOWM, NOCre Yero NepexoanTb K (OpOHTarIbHOMY MepeKpbITUIO NMpopaHa co
crneumarnbHO co3gaBaemMoro Mocta (HannaBHOro, NoABECHOro, 3CTakagHoro).

Ha 3aBepLua+ou.|,el7| CTagnn nepekpbiTuad CKOPOCTU TeYeHUA BO3pacTaroT, MNO3TOMY KPYMHOCTb
OTCbINaemMoro matepuana gorxkHa ObITb yBenn4yeHa B COOTBETCTBMMN C POCTOM CKOPOCTH.

Mo mepe nepekpbITUS MpopaHa NPOMCXOAWUT NOAbEM YPOBHEW BoAbl B BepxHeM Obede M Boga C
YBENUYMBAKLLMMCHA PacxogoM HadvMHaeT MocTynaTe B CTpPoUTENbHbIM Bogocbpoc Il ovyepean, noka nocrne
3aBepLieHnsa nepekpbitna He nepexoauT B HEro NoJIHOCTbLHO.

PasHoBugHoOCTM hpoHTanbHoro cnocoba:

HaMblB MNEeCYaHO-rPaBUMHOW CMecu, MoAaBaemMonM B pPycro MeTogamMu  rmapoMexaHusauuu;
cosgalowmmncsa npu 3Tom GaHKeT MMeeT pacnnacTaHHbii Npodunb, a 3HaunTenbHas 4YacTb NogaBaemMoun
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CMECU YHOCUTCSl BHM3 MO TEYEHUIO, CO3AaBasi IKOMormyeckne npobrnembl: HapylLeHe PyCroBoro npouecca,
3arpsisHeHMe pycna 1 BogHoW cpeabi;

nepeKkpbiTne metTogom HanpasJieHHOro B3pbiea, NnpuMeHnMMoe B KaHbOHOO6pa3HbIX cTBOpax.

12.10 lMpn NPOEKTMPOBaHMM NEPEKPLITUST PEKN DPOHTasNbHBIM U TOPLOBLIM cnocobamu B KayecTBe
NCXOOHbIX AaHHbIX CriedyeT UCNornb30BaTh:

3aBucumocTb ! = i H) pacxoga L oT ypoBHs Boabl A B CTBOPE NepeKpbITUS;

3aBucumocTb L'y = f(Z) pacxoga (), oTBogumoOro yepes cTpouTesnbHble Bogocbpocs |l ouepeawm,
OT nepenaga ypoBHen mexay beedamm 7 ;

napameTpbl MaTepuasioB NEpPEKPbITUS: rpaHyNIOMETPUYECKUIN COCTaB NecYaHoO-rPaBUAHON CMecUu Unu
FOPHOW Macchbl, MIOTHOCTb, KPYMHOCTb CKaslbHbIX HerabapuToB, KPYMHOCTb U dhopMa GEeTOHHbIX M3Aenui,
Hepa3MbIBaloLLMe CKOPOCTY KaXKaoro Buaa marepuana;

nonepeyHbIn paspes peku No CTBOPY NEPEKPLITUS, ero recriorm4eckoe CTpoeHme.
12.11 lMpmn npoekTMpoBaHMN NepeKkpbITUS (PPOHTanbHbIM CNOCOBOM AOMKHbI BbITb NPeABapUTENBHO
onpeaeneHsbl rpaHuubl 6eperoBon NMOHEPHOW OTChIMNKM (C OAHOrO Unn 0boux 6eperos) u LUMPUHBI NPOpPaHa,

nepekpbiBaeMOro opoHTanbLHOM OTChINKON. B 3agadvy rugpaBnmyeckoro pacyeta BXOAAT:

onpegeneHne KOHMUrypauum M OCHOBHbLIX pa3MepoB Terla Habpocku, hopMupyloLLeincss Ha pasHbIX
cTagusx (pucyHok 51) No Mepe OTChIMNKN MaTepurarna B TeKyLLyo BoAy;

onpeerneHve nepenanoB ypoBHEN I 1 pacxooB BOAbl, NepenvBatoLleicsi noBepx Tena Habpocku B

3aBMCMMOCTM OT €e BbICOTbl U KOH(Urypaumm, pacxogoB dunbTpauuym CKBO3b Habpocky M pacxon
BOA0OTBOAA B CTpouTenbHble Bogocbpoch! Il ouepeaw;

onpenerneHne KpynHoCcTn Mmatepumana OTCbINKKU Ha pa3HbIX CTagndax NepeKkpbiTUA.
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I, 11, 111, IV - Homepa koHdurypaumm Habpocku; A - HezaTonneHHoe cocTosHue; b - 3aTonneHHoe cocTosHKe
PucyHok 51 - OcHOBHbIe pac4eTHble cxeMbl (OPOHTaNbHON Habpocku

12.12 Tpyn NpoOeKTUpPOBaHUM NepPEKPbITUS TOPLIOBbIM (MMOHEPHBLIM) cnocobomM crnegyeT pasnuyatb
cTagum opMUPOBaHMSA HackINW, NocnefoBaTenbHO CMEHSAOLWME APYr Apyra No Mepe CYXeHUs npopaHa
(pucyHok 52). Ha Bcex cTtagusix pa3mbiB OrosioBka GaHkeTa Ha4YMHAETCA B 30HE OTpbiBa TPAH3UTHOWM CTPYW.
Ons  coxpaHeHus KomnakTHoro npocuna GaHkeTa cnegyet npegycMaTpuBaTb nocregoBaTenibHoe
yBENMYEHNE KPYMHOCTM Martepuana OTCbINKA BMIOTb A0 CKallbHbIX M OETOHHbIX HerabaputoB Ha
3aBepLiaroLen ctagum.

3agjaun, koTopble Heob6xoOAMMO pellatb MNpyW TMAPaBNMYECKOM pacyeTe TopLoBOro crnocoGa
nepekpbITUN:
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a) - CTaand KOMNakKTHOro I'IpO(bl/IﬂFI; 6) - CTagund Ha4dana CMbiBa Mmatepuana; 6) - CTagund noJIHOIro BblIHOCa
mMmaTtepuana; 1, 2, 3 - 30HbI pa3mMbiBa 1 nocneaoBaTesibHOCTb X BO3HUKHOBEHUA

PucyHok 52 - Ctagumn doopmupoBaHusa 6aHkeTa npy TOPLIOBOM NEPEKPLITUM

onpegeneHne OCHOBHbIX pa3mMepoB OaHkeTa KOMMAKTHOrO npoduns M KPynHOcTM (cocTaBsa)
mMaTepuana OTCbINKM MO Mepe ee MPOOBWKEHUS, CYXEeHWs MnpopaHa, yBenMYeHUs CKOPOCTM MOToKa W
nepenaga ypoBHen;

onpefeneHve nepenagoB YpoBHeN F U pacxodoB BOAbI B MpopaHe, pacxodoB (hunbTpauun CKBO3b

Ha6p00|<y N pacxoagoB BOOOOTBOAa B CTPOUTENbHbIE BOD,OC6pOCbI Il oyepean And nocnegoBaTesibHbIX
ctagun npoaBMXeHNA OTCbINKA.

HPOHYCK CTPpOUTEJIbHbIX pacxonoB 4Yepe3 rﬂyﬁMHHble BO,D,OC6pOCbI

12.13 Tponyck CTpouTenbHbIX PacxogoB yepesd rnybuHHble U OOHHbIe BOAOCOPOCHI B BGETOHHbIX
NNoTUHax (PUCYHOK 53) NpoM3BOAMTCA MOCHE NEepPeKkpbITUS U OTKPbITUS NepeMblYek, Nog 3amnTon KOTOPbIX
BO3BOAATCHA OeTOHHble coopyxeHusi (pucyHok 49, cxembl a), 6) n e). Npu Bo3BEeOEHNM BbICOKOHAMOPHbIX
rMOPOY3IOB M3-3a MOBbLIWEHHbIX HArpy3oK Ha 3aTBOpbl, Kak MpaBwio, He MpeacTaBrsieTCs BO3MOXHbIM
OrpaHNYNTLCS OOHMM SPYCOM CTPOUTENbHbIX TPybyaTbix BogocbpocoB. B aTnx cnyvasx cnegyeTt BO3BOAUTb
BogocOpocsl Il (pucyHok 53 6), a uHorga u Il apyca, unu nepectpavBaTtb 4acTb BogocbpocoB | sipyca,
YMeHbLUasa ux nornepeyHoe ceveHve (PUCyHoK 53 a), YTO oka3blBaeTCs BO3MOXHbLIM B CBSA3M CO CHUXEHWEM
pacyeTHbIX 3Ha4YeHWI COPOCHbBIX PACXOA40B NO MEPEe HamnofHEHUA BOAOXpPaHUNMLLA.
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a) - NNIOTUHa € 3KkcnnyaTauyMoOHHbIMKY NOBEPXHOCTHbIMU BO,D.OC6pOCﬂMI/I;

6)
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6) - NNOTWHAa C 3KCNnyaTaumMoHHbIMU rMyBnHHBIMK Bogocbpocamu;

1 - Teno NnNoTuHbI; 2 - AOHHbIE Bogocbpoctl | spyca; 3 - ooHHble Bogocopoctkl |l apyca; 4 -
aKcnnyaTauMoHHble BOgocOpochI

PucyHok 53 - Cxema npornycka CTpoUTENbHbLIX PacXofoB Yepes AOHHbIE U MyGuHHbIE Bogocbpock! B
6eTOHHOW NIoTUHE

Mpu pa3paboTke KOHCTPYKLMM KOHLEBbLIX YCTPOWCTB U CXEMbl FralleHns 3Heprum cnegyeT yumTbiBaThb,
YTO NPUHATBIN CNOCcob conpsaxeHnss 6bedoB AOIMKEH:

obecneunBaTtb Haanexallyr CTeneHb ralleHna saHeprmn Ha Bcex atanax CTpouTenbCTBa,

He BbI3blBaTb HONbLUOIO noagnopa, 4YTOObI HE yBenuuneaTb nepenag [ npu nepekpbITun pycrna u He
CHMXaTb NponyCckKHYH cnocobHoCTb BOﬂ,OC6pOC&;

obecneunBaTb BbICOKYO MAHEBPEHHOCTb MPU NPOMNYCKE CTPOUTENbHBIX PACXOA0B.

B coopyxeHunsx Gonblloro Hanopa HeobxodMMo npegycmaTtpuBaTb Mepbl NO 3aliMTe 3NEeMEHTOB
Bogocbpoca (B TOM 4nche, Mx MexaHnyeckoro obopyaoBaHus) oT BUbpaumm n kaButauum:

npuaaHve Bogocbpocy CoOOTBETCTBYHOLNX POPM U OYepTaHWUIA;
obecneyeHne aspaLnm NPUCTEHHBIX 30H MNOTOKA.

12.14 Mpwn paspaboTke NpoekTa rmapoysna uenecoobpasHo NpeaycMoTpeTb BO3MOXHOCTb MOSHOro
WM YaCTUYHOTO UCMOMb30BaHUA CTPOMTENbHbLIX BOAOCOPOCOB B Nepuoa akcniyaTauum (pUcyHok 54).

12.15 lMpun HeobBxoaumMoCTH nNponycka nbaa Yepes rnybuHHbIe cTpouTenbHble Bogocbpockl Hambonee
uenecoobpasHbin cnocod obneruntb cbpoc NbAMH - MNpegBapuTenbHoe (40 HACTynneHus rnegoxoda)
MoBbILIEHNE YPOBHS BoAdbl B BepXHEM Obedre. 3TO No3BONSET:

oTopBaTh JiesiHOM NoKpoB OT Geperos;
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a) - OOHHbIN BOJoCcOpoc B 6ETOHHOW NMNOTUHE; 6) - TYHHENbHbIM BOAOCOpPOC; 8) - TpybyaThin BOAOCOPOC nopg
FPYHTOBOM NMAOTMHOW; 1 - CTPOUTENbBHO-3KCMNyaTaLOHHbIN BOJOCHPOC; 2 - BXOAHAsA YacTb
3KCMyaTaumoHHOro BoAocbpoca; 3 - conpsararoLLmii y4acToK aKennyaTaumMoHHoro sogocbpoca; 4 -
OTBOAALLMI YHaCTOK; 5 - y4acToK CTpouTenbHOro Bogocbpoca; 6 - npobka

PVIC)/HOK 54 - CoBmelleHmne CTPOUTENTbHOIO M 3KCniyaTtaymMoHHOro BO,D,OC6pOCOB

3ajepXxatb ero Ha HEeKoTopoe BpeMA U ocnabutb ero NPOYHOCTb Nnoa BO34ENCTBUEM COSIHEYHOM
pagnauun n Boabl C NOSTIOXNUTENBHOMN TeMHepaTypon.

Mpu 3agepxaHnn Nbaa HeOGXOAMMO YYnUTbIBaTh TpeboBaHe 6e30MacHOCT COOPYXKEHUS, Tak Kak npu
Mponycke pacxoAoB MpW MOBLILEHHBLIX Harmopax M MOHWXEHHbIX rybuHax B HWXHeM Bbede cyLecTBEHHO
CHWXXAEeTCs CTeneHb ralleHusi aHepruM MoToka M MOoBbILWAeTCs ero pasmbiBalolias cnocobHocTb. B atoT
nepuog Anst yMeHbLUeHNs QUHAMUYECKOro BO34eNCTBUS NOTOKa Ha AHO HWKHEro Gbeda nNponyck pacxonos
BOAbl CrefyeT OCYLLEeCTBMSATb MPU YACTUYHBLIX OTKPbITUSIX 3aTBOPOB. Mpu OTCYTCTBMM TaKOM BO3MOXHOCTU
crnefyeT CTPEMUTLCS K PAaBHOMEPHOMY pacnpefeneHuto pacxoaa no poHTYy COOpYyXeHWst BO usbexaHue
cOOMHOCTM TeUeHMs B HXKHEM Bbede.

CTpOMTe.ﬂbele TYHHenu

12.16 TllpoekTMpoBaHuWe CTPOUTEMbHbLIX TYHHENEen [OIMKHO BbINOMHATLCA B cooTBeTcTBUuM c CIl
102.13330. CTtpouTenbHble TYHHENX criedyeT NPUMEHNATb ANs MPonycka pacxOof4oB Ha HadanbHOW cTagum
CTpOUTENBLCTBA C MAIOTUHAMM Pa3fMYHbIX TUMOB, BO3BOAUMbIMM B Y3KNX KAHBOHOOBOpPa3HbIX CTBOPAX, a Takke
C OETOHHbIMM W  TPYHTOBbIMM  MAOTMHAMM B  Clnydae WX  BO3BEOEHUS  HenpepbiBHbIMU
BbICOKOMPOM3BOOUTENbHEIMM ~ METOAaMW  yKnagku.  Takme  TyHHenn  Heobxogumo  BbIMOSHATH
HeperynmpyemMbimMu.

(M3meHeHHas pegakuus, M3m. N 1).
12.17  KOHCTpyKUMS  CTpouTEenbHbIX TYHHENeW [OofkHa  npegycMmaTpmBaTb  BO3MOXHOCTb
NCNONb30BaHUSA BCEro UX TpakTa UMM ero 4actu Ans CTpouUTenbHbIX BOOOCOpOCOB 6onee BbICOKUX SPYCOB U

3KCnnyaTauMoHHbIX BOAocbpocoB (BOOOBLIMYCKOB, BOAOCMYCKOB) WM MOABOAALWMX U OTBOAALMX
3HepreTMyecknx BoA4OBOAOB (pasgen 11).
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12.18 lMpu BLIGOPE KOHCTPYKLUN CTPOUTENBHBLIX TYHHENen cnefyeT yuuTbiBaTb, Ha paboTy B KakoMm
rMapaBnnyeckom pexnme TeHeHUs OHa paccyuTaHa:

663HaI'IOprIl7I BO BCEM Anana3oHe N3MeHEHNA pacxonoB;
HaHOprIVI B pa6oqu anana3oHe pacxoaos;

Hal'lOprIVI npun MakcmmMmaribHOM pac4eTHOM U Onn3Kux K HEeMYy pacxogax. B Ccliy4ae MeHbLINX pacxoaos
B TaKOM TyHHeEIe NponcxoanT CMeHa peXxXMMmoB Te4YeHUA.

Bxon u Bbixog 6Ge3HaNOpHbIX CTPOUTENbHBLIX TYHHENEeW AOMKEeH pacnonaratbCA Ha YpoBHE [Ha
BopgoToka. [Mpu ogmHakoBoM nnowiagn NonepeyvyHoro ceveHust U nepenage ypoBHen B Gbedhax HanopHble
TYyHHenu obnagatoT HeCKonbko 6ornbluen NPOornycKHOW CnoCOBHOCTLIO, 4YeM 6e3HanopHble, HO And
obecneyeHnss HaNoOpPHOro pexuMMma TeyeHus Ux Heobxooumo 3arnybnATe Nog MeXeHHble YPOBHU BOAbI.
lMoaToMy HanopHble CTPOUTENbHbIE TYHHENW criefyeT NPUMEHSATb TONbKO AN MPOMyCcKa pacxXxo4oB MEXEHW,
nponyckasi NaBOAKOBblIE pacxodbl MEpenvBOM Yepe3 nepemblykn. [1peumyLecTBoM CTPOMTENbHbIX
TYHHEnNewW, NPOMyCKatLWMX TOMNbKO MakcMMaribHble pacxofbl MPU HAMOPHOM PEXMME TEeYEHUs], SIBNSETCA U
fonblias nponyckHas cnocobHOCTb, U Gonee BbICOKOE MOSIOXKEHNE OTHOCUTENBbHO AHAa BOAOTOKA, HO MpM
BbIOOpE TakoW KOHCTPYKUWMM TyHHENnen HeobXoOUMO CUYMTaTbCsl C BO3HWKHOBEHWEM [OMOMHUTENbHbIX
NynbCaLNOHHBIX Harpy3ok.

12.19 TMpun npoekTupoBaHWM BGE3HANOPHbLIX CTPOUTENbHbLIX TYHHENnen B 3aBUCUMOCTWU OT YCIOBUWN
3aTONMEeHNs BXOA4A M YKIOHA AHa CrnefyeT NPUMEHSTb KOHCTPYKUMW TYHHenewn, npuBefeHHble Ha PUCYHKe
55. Ux nponyckHas cnocoOHOCTb OOIMKHa ObiTb paccyMTaHa, UCXOAs U3 CXEM UCTEYEHUSs KakK OTBEpCTUSA
(pucyHok 55 a), BogocnmBa npaktudeckoro npodwuns (pucyHok 55 6) n Bogocnmea € LUMPOKMM MOPOroM
(pucyHok 55 B). pu atom B nocrnegHeM criydae HeobxoaMMO y4uTbiBaTb BO3MOXHOCTb MOATOMMEHUS
BXOAHOrO yyacTka CO CTOPOHbI HMXHero bbeda.

12.20 HanonHeHne Ge3HanopHbIX CTPOUTENbHbLIX TYHHENnen HeobxoouMOo yCcTaHaBnMBaTb pacyeToM
KpMBbIX CBOOOAHOW MOBEPXHOCTW C YYETOM MOATOMSIEHUS CO CTOPOHbI HWKHEro Obeda. CneumnansHo
OOIMKHO OblTb OUEHEHO Ha OCHOBE pacyeTOB WM UCCMeOBaHUM Ha MOAENM HarnosfiHEHVWE Ha
HenpM3MaTMYeCKMX y4acTKax TyHHEmNen: BO BXOOHOM OrOfIOBKE, B CY)KEHUSIX U NMOBOPOTax TpakTa u T.M.
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a) - ¢ 3abparnbHon CTeHKON; 6) - C BOOOCHMBHBIM MOPOroM; 8) - B BMAe Bogocnvea 6e3 nopora
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PurcyHok 55 - CxeMbl KOHCTPYKLMIN 6e3HANOPHBLIX CTPOUTENbHBIX TYHHENEN C PasnnyHbIMU BXOAHLIMU
OrosioBKaMm

12.21 lNpwu peleHnm Bonpoca 0 AONYCTUMOM MaKCUManbHOM HanoOfIHEHUN CTPOUTESbHBIX TYHHeNen
npu ckopocTsix Tedenns o 10 m/c cnepyeT mexoouTb M3 nonoxeHun CI1 102.13330.2012 (5.7). Mpwn
ckopocTsx 6ornee 10 M/C HanofnHeHMe CTPOUTENbHLIX TYHHENEN OOMMKHO He npeBbiwaTh 0,85...0,9 BbICOTHI.
YCTOMYMBOCTb TEYEHUS NPW TaKMX HaMOMHEHUsIX AOMKHa ObiTb NpoBepeHa, ncxoasa M3 NpeanonoxeHns ob
OTCYTCTBWM NOCTYNMEHUS BO34yXa B HaABOAHOE NPOCTPaHCTBO CO CTOPOHbI BEPXHeEro bbeda.

12.22 TlponyckHass cnocoBGHOCTb CTPOUTEMbHbIX TYHHENeW, paboTawlmMx B HaMOPHOM pexunme
TeYeHus1, JOIMKHA ONpeaensaTbCs Kak AN HanopHbIX rmybuHHbIX Bogocbpocos (8.8).

12.23 Heobxoaumo yunTbiBaTb, YTO MNPU CMEHE PEXMMOB TEYEHUS B CTPOUTENbHbIX TYHHEMsX,
npovcxogswen Mpu YKMNOHax [AHA MeHbLle KPUTUYECKOro, He BO3HUKAET CyLIECTBEHHbIX NynbcaLui
naBneHus. [nsi OpyrMx Criy4aeB CMEHbl PEXMMOB TedeHuMsi B TYHHemNsiX Heobxoguma oueHKa 3Tux
nynbcauuin.

12.24 [nsa cTpouTenbHbIX TYHHENEN, paboTatoWmMx Npu CKOPOCTAX TeYeHWs], npesbiwatowmx 15 m/c,
OOrmkHa ObiTb MpoBefeHa OLeHKa KaBUTAUMOHHBIX YCNOBUA paboTbl MX 3feMeHTOB M obTekaemblix
NMOBEPXHOCTEN C Y4ETOM NPOrHO3HOW NPOAOIMKUTENBHOCTM NPOMYyCcKa pasnunyHbIX PacXO4oB.

12.25 lNpw nponycke 4yepes CTpoUTenbHblE TYHHENW BNEKOMbIX HAHOCOB HEO6X0AUMO:
npv NPOEKTUPOBaHUN NPOrHO3NPOBaTbL N3HOC 064enoK 1 06NIMLOBOK 3a Nepuog paboTbl COOPYXKEHWUS;
eXerogHo NpoBOANTbL OCMOTP U PEMOHT COOPYXXEHWNs MOCHe Npomnycka NaBoaka.

12.26 [0ns CTPOUTENbBHbIX TYHHENEN B MPOYHON M ManoTPELLMHOBATOM CKane npu CKOPOCTAX MOTOKa
0o 15...20 m/c HeobxoamMmo paccMmaTtpuBaTbh BO3MOXHOCTU UX BbIMNOSIHEHMST HA YacTu UNN BCeN OnvHe Ge3
obpenkn unm c obneryeHHon obpenkon M3 Habpbl3r-6eToHa. Takoro Tuna obTekaemble MOBEPXHOCTU
TYHHenNen cnegyeT NPUMEHSTb TONbKO Ha y4acTkaxX CTPOMTENbHbIX TYHHENEN, KOTOpble HE MPUMEHSIOTCS B
nepuogbl paboTbl CO CKOPOCTSAMU GonblUe Yka3aHHbIX.

12.27 BxogHble 1 BbIXOOHbIE MOpTanbl TyHHeNen 6e3 obaenku unu ¢ obneryeHHom o6aenKow A0MKHbI
BbINONHATLCS C MAacCuBHOM 06OENnKom Ha OfMHE HEe MEHbLUEN LWMPUHbI BbipaboTkM, HO He MeHee 6 M. B
TYHHENsX 3TOro Tuna ansa ynobctBa BO3BEAEHWSI U PEBM3MM Ha OHE HeobxoauMmo npepycmaTpuBathb
YCTPOWCTBO MacCuMBHOW OGeToHHOW nnuTbl. MaccuBHas obpenka AofmkHa ObITb Takke BbINOMHEHA Ha
yyacTkax ocriabneHHbIX Nopoa U TEKTOHUYECKUX HapyLUEHWN.

12.28 B 3aBucMMOCTU OT cnocoba NpPOXOoAKM Takux CTPOUTENbHbBIX TYHHENEW y4acTKu C pasfiMyHbIMK
TMNamu 1 TONLWNHOW 0BAENKM OOMKHbI CONpAraTbCs:

3anoannuo € NOCTOAHHbBIM nonepeYvyHbIM cevYeHnemM B CBETY NO ANTMHE TYHHenN4. Takas KOHCTPYKUMA HEe
OOJDKHa NMPUMEeHATbCA Ha yYacCTKaX TpakTa, KOTopble B ,D,aﬂbHeVIUJeM OOJDKHbl COBMeLlaTbCA C TPaKTOM
Bogocbpoca 6ornee BbICOKOro pyca;

C nomMoLlbo cy>1<eHv||7| n pacumpeanZ no OOKOBbLIM CTEHaM W CBOOY Yy4acCTKoB, oOTnnyarowmnxca
obpgenkon, npn BbINOJNTHEHUN MPOXOAKU MNOCTOAHHbLIM NonepevyHbIM CeYeHUeM. I'Ipm MCMNOfb30BaHNUMN BCEWN
OJMWHbI TaKOro TYHHena unn ero 4actu and BOﬂ,OC6pOCOB crnefgywulero dapyca ero TpakT OOJDKeH ObITb
OOCTPOEH TaKkum 06pa30M, 4TOObl TOMWMHA 0OAenku Obina MOCTOSHHOW B npegenax MaKCUManbHOM
I'J'Iy6I/IHbI HanoJIHEHNA TYHHEenNA.

12.29 YcTynbl U BbICTYMNbI, 06pasyloliMecs NpPU COMPSKEHUU YYacTKOB TYHHEMNs pasfiMuHoro
nonepeyYHoro ceveHust Heobxoaumo crnaxueaTtb. [Mpu BeiGope YrnoB criaxuBaHus HeobxoauMo yYnUTbIBaTh
pe3ynbTaTbl MOPaBMNYECKUX PACYETOB MPOMYCKHOW CMOCOBHOCTM U BO3MOXHOCTU BO3HUKHOBEHMS
KaBUTaLUK.

12.30 mapaBnvyeckue pacyeTbl CTPOUTENbHbLIX TyHHenen 6e3 obgenkun wunu ¢ obneryeHHow
obpenkor 13 Habpbl3r-6eToHa cnegyeT BbIMOMHATL Tak XXe, Kak U TyHHenew ¢ MaccuMBHOW obaernkon u3s
GeToHa.

KOSd)(bMLI,MeHT LLIEepPOXOoBaTOCTN # TAKMUX TyHHeJ'IeI7I npn BbINOJTHEHUN UX YHACTKOB Ha 4acTAX OJINHbI
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nepumMmeTpa C MaccuBHon obgenkon, ¢ obgenkom n3 Habpbi3r-6etoHa u 6e3 obgenkn Heobxooumo
paccynTbiBaTh N0 hopmyne

7 7 3
TR+ Xan s
1 b

(12)

roe X - nepumeTp paccmMaTpuBaeMoro y4yacTka TYHHensl; ¥; M #; - COOTBETCTBEHHO 4acTu OJWHbI
nepumeTpa, BbIMOIHEHHbIE C pasnnyHoi 06aernkon, 1 Ux wepoxoeaTtoctn (i =1, 2, 3).

12.31 3HaveHUst aBCOMNIOTHOM 3KBMBANEHTHO LUEPOXOBATOCTM MOBepxXHOCTM Ge3 obaenku &, , Ha

OCHOBaHMN KOTOPbIX PAacCYMTLIBAIOTCA KO3(PAUUMEHTbI LIepoXoBaTocTM # , 3aBUCAT OT crnocoba
npon3BoAcTBa paboT, abCoNOTHBLIX PasMePOB MOMNEPEYHOr0 CEYEHNS U TUMa BMELLAOLLIMX FOpHbIX nopon [5],

[7].

3HayeHus &, OnNA MOBEPXHOCTW cKarbl, MOKPLITOM Habpbiar-6eToHOM 6e3 paspaBHUBAHWS, MO

CpaBHEHMIO C %4 ANs TOW e ckanbl 6e3 064enKu, AoMKHbI 6biTb yMeHbLueHbl Ha 30%.

12.32 PacueTbl NPONyCKHOM CNOCOBHOCTM HaMOPHbLIX CTPOUTENbHbIX TYHHENEN, Y KOTOpbIX Ha ANUHE
TpakTa C U3MeHeHneM Trna obaenku N3MEHSTCA pa3mepbl MONEPEYHOro CeYEHNS, AOMKHbI BbIMOMHATLCS C
Y4ETOM MECTHbIX MOTEPb Hanopa Ha PacLUUPEHNE U CYXKEHUE.

12.33 B rugpaenuyecknx pacdetax MpOMyCKHOM CNOCOBHOCTM U HanonHeHus 6e3HanopHbIX
CTPOUTENbHbLIX TYHHENEN OOMKHa YYNTbIBaTbCSA BO3MOXHOCTb MOSIBNIEHMS Ha BXOOHOM y4yacTKe M yyacTkax
pacLUMpeHUn TpakTa OCTaHOBMBLUUXCH BOSH M Pa3fNMYHOro TMna ruapaBrinmyeckmx NpbiKKOB.

Mponyck pacxopoB BoAbl M NbAa Yepes rpebeHKy

12.34 Tpwn BO3BeeHUW rMapoyana no cxemam a), 6), n 2) pucyHka 49 nponyck CTPOUTENbHbIX
pacxogoB Il oyepeayn npom3BoguTcs Yepes rpebeHKy, korga B KOTIOBaHe 3a nepembidkamu | odepeau yxe
BO3BeAEHbl OCHOBaHue (cnoTbeT) BOAOCOPOCHOM NNOTUHBI M OblkK, pasgenswle ee Ha nponethl,
nepekpbiBaemMble 3aTtBopamu (pUcyHOK 56). [Mocne pas3bopku nepemblidek NpPOonyck BOAbl LOMKEH
OCYLLIECTBMATLCSA Yepes YacTb NMPONEeTOB; B OCTamNbHbIX NpofieTax nog NpuKpbITUEM 3aTBOPOB HEOOXOANMO
BECTU yKknaaky 6eTtoHa Ha NPOMEXYTOYHYI BbICOTY, 3aTeM MPOMYCK pacxofoB CredyeT nepekntoyaTb Ha
nponeThbl C NOAHATLIM MOPOroM, a ykrnagky 6eToHa nop NpuKpbITUEM 3aTBOPOB NMPOU3BOAMTL B CrieaytoLLen
rpynne nponeTos.
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1 - 6eToH | ouepean; 2 - 6eToH Il ouepean, yrnoxxeHHbI Nog 3aLnTon 3aTBOpOB; 3 - 3aTBOPLI (LLaHAopPbI)
PucyHok 56 - Cxema rpebeHkun

Yuncno nponeTtos Fpe6eHKVI C MNOHWXEHHbIM NOPOromMm, MX pa3Mepbl U OTMETKU MOopOoroB AOOJTKHbI
onpefenatbCAa 3Ha4YeHuMeMm nMponyckaemoro pacxoja W nepenagom 7 , MNMpU KOTOPOM MpPoOUCXoauUT

nepekpbITUe pycna, a Takke o6beMoOM GrokoB GETOHMPOBAHMSA U BbICOTONM MEPEKPLIBAIOLLMX UX 3aTBOPOB.
Mpn atom cnepyet obecneunTb YCroBusi MpoMycka neaoxoda, yuuTbiBasi, YTO MpyU OOCTATOYHOM Ans
npoxoAa NbAWH LUMPUHE NPOMETOoB, rybrMHa MOXET OKa3aTbCs HEQOCTATOYHON, U NbAWHBI OyayT ocefaTb Ha
nopore, obpasys 3aTopbl.

12.35 TponyckHyto cnocobHOCTb NponeToB rpebeHkn ¢ HU3KMM NOpPOoroM crneayeT onpefendtb Kak
Ans NoATOMNEHHOrO BOAOCMMBA C LUMPOKMM MOPOroM; Npu U3MEHEHUW BbICOThI NOPOra U ee COOTHOLLEHUS C
AMUHOW nopora Mo TeYeHWo crnegyeT YyyYuTbiBaTb BO3MOXHOCTb Mepexofa K pacyeTy MpomnycKHOM
cnocobHOCTU Kak Ans BOAOCNMBA NPaKTUYeckoro npodunsi.

Mpu nponycke pacxogoB uYepe3 rpebeHKy ocoboe BHUMaHWe [OIKHO OGbiTb oGpalleHo Ha
YepeaoBaHue paboTaloWMX U 3aKPbITLIX NPONIETOB C LeNblo HeaonylleHss COOMHOCTM MOTOKA B HIDKHEM
Gbede, kKOTOpasi MOXET NPVBECTU K PE3KOMY YBENUYEHUNIO CKOPOCTEN U 3HAYUTENbHBIM MECTHLIM pasMbliBaM
pycna.

Mo mepe noBbIWEHNS OTMETOK 6eToHa, YNOXEHHOro B nporeTtax rpebeHkn, OHWM AOMKHbl ObiTb
3aKpbITbl 1 BO3BeAEHbI MMyOMHHbIE BOOOCOPOCHI, pacCyMTaHHble Ha MPOMYyCK PacxXO4OB MPW MOBbILWEHHbIX
YypOBHAX BepxHero 6bedpa (pucyHok 53 6). Cxema n noOpsSAoOK MepecTporiku rpebeHkn B rnybuHHbIe
BoOocOpoChbl  OOMKHbI nNpopabaTbiBaTbCA C  Y4eTOM  KOHKPETHbIX YCMoBMM  cTpouTenbcTBa. [lpu
O0OHOBPEMEHHOM NPOMNycKe pacxodoB 4depe3 rpebeHKy u TpybuaTble BoAocOpoOChl criedyeT yuuTbiBaTb WX
B3aVMHO€E BMMSHWE W HEKOTOPOE YMEHbLUEHME NPOMYCKHOW CMOCOBHOCTM MO CPaBHEHWIO CO ClyvyaeMm KX
pa3genbHOro NPUMeHeHUs.

Mponyck pacxoaoB BoAbl U NbAa Yepe3 NnepeMbiyku, CTPosALMecs NNOTUHbLI U 3gaHue MNAC

12.36 CokpalleHne CTOMMOCTU BPEMEHHbLIX BOOOCOPOCHBLIX COOPYXXEHUA MOXET ObiTb JOCTUTHYTO 3a
CYeT npornycka CTPOUTENbHbIX PacxogoB B MNepuon IKCTpeMarnbHbIX NaBOOKOB 4epe3 MNepemblyku Un
HeJOCTPOEHHbIEe MNOTUHLI. [Nepemblykn, BO3BOAMMbIE U3 pacyeTa 3aluTbl KOTNOBaHa OT MaBOAKOB C
pacxodoM BepOSATHOCTbIO MpeBbileHns 25% wn bornee, OOMKHbI MPOEKTUPOBATLCA NepenvMBaeMbiMU MpU
Gonee BbICOKUX pacxodax. Bo3amoxHble exerogHble nNoTepyu Npu 3aTOMMEHWM KOTNOBaHa U BPEMEHHOM
npekpaLleHum paboTt A0MmkHbl BbITb 3KOHOMUYECKU OBOCHOBaHbI COMOCTaBEHNEM C 3aTpaTamMu CpPeacTB Ha
BO3BeJEeHNe HenepennBaeMblX MepeMbldek U BPEMEHHbIX OTBOAALLUMX YCTPOWUCTB (CTPOMTENbHbIX TPYO,
TYHHeneun, NotkoB). KoHCTpykTMBHOE OdhopMMeHMe nepenuBaembliX Nepembluek U KpenneHns ux rpebHs,
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BOJOCIMUBHOrO OTKOCA M MOAOLWBLI CO CTOPOHblI KOTNOBaHa [AOMKHbl obecneynBatb YCTOMYMBOCTb
nepembldek npu nepenuse. B page cnyyaeB ansa obnerdyeHus ycrnioBuit paboTbl 3TUX KpenneHun
HeobxoOuMMO npefycMoTpeTb nNpeaBapuUTenbHOE 3aTonfeHue KOTMoBaHa C MOMOLBLI  CheumanbHbIX
YCTPOWCTB.

Mpu BbLIGOpe MaTepuana Takux MepeMblibeKk crnegyeTr Takke MWCXOOWTb W3 3KOHOMUYECKON
uenecoobpasHocTu. B 3aBMCMMOCTM OT BbICOTbI MEPEMblMEK W MX pasMelleHus Ha nrolaake
CTpOWUTENbCTBa rMapoy3na OHW MOTryT ObITb 3eMMSHbIMW, OETOHHLIMU (AaPOYHBIMU U TPaBUTALMOHHBIMN).
BeTOHHbIE MepeMblykM MOryT BO3BOAMTBCS Ha CKane, anmoBMUanbHbIX OTOXKEHUAX WU UCKYCCTBEHHOW
HacbiNM C NpeaBapuUTENbHOM LUeMeHTauuen unuM ykKpenrneHuem MeTannmyeckum wnyHtom. OgHom u3
BO3MOXHbIX KOHCTPYKLUIN ABASIOTCSA KOMOUHUPOBAHHbIE NEPEMbIYKU U3 psixkeln U BeToHa.

Mpn npoekTMpoBaHuM [ormkHa ObITb cheumanbHO pacCMOTpeHa HeobxoauMOCTb pa3bopku unu
BO3MOXHOCTU COXpaHeHUsi BETOHHbIX UMW PSPKEBbIX HU30BbIX MEpPeMbIYEK NPU MPOMyCcKe pacxodoB yepes
BOAOCOpOCHI criefytoLlen odepeam CTpomMTenbLCTBa.

12.37 lMpun cTponTENbCTBE BLICOKUX FPABUTALMOHHBIX, apOYHO-rPaBUTALMOHHBLIX U KOHTPOPCHLIX
NAOTWMH JOMYCTUM MpPOMYCK CTPOWTENbHbIX PacxodoB MNEepenvBOM 4epe3 HeOOCTPOEHHbIE CeKUUn
COOPYXXEHMWS MPU OQHOBPEMEHHOM BeieHNM BETOHHbIX paboT B OPYrnX CEKLMSX.

lMpu nepenvee 4Yepe3 HeQOCTPOEHHbIE CEeKUMM HeobXoaMMO No BO3MOXHOCTM obecnevnTb obTekaHue
rpebHsA 1 HA30BOW rPaHM NIOTWHbLI, MpeoTBpaLLatoLLee OnacHble KaBUTaLUOHHbIE NOBPeXAeHNs. [na aTtoro
nepexog OT FOPU3OHTaNbHOW NNowWwaakn Ha rpebHe K HWU30BOW HAKMOHHOW rpaHu crnegyeT BbIMOSNHATb
KPMBOMMHEWHbIM MNW CTyneHyatbiM. [ns ymeHblleHus nynbcauuu nepenuBaloLlencs yYepes yCTymnbl unu
nepenombl CTpyu criegyet obecneynTb YCTOMYMBBIA NOABOA K HAM BO3ayXxa.

I'IponyCKHyro cnocobHoCTb nepesinBHbIX cekummn cneagyet onpepnendrtb, OTHOCA UX K TOMY U MHOMY
TNy BOOOCIIMBOB B 3aBUCUMMOCTU OT LLUNPUHDbI rpe6H$|, BbICOTbl N O4epTaHUA BerOBOIZ N HM30BOK rpaHeVl.

12.38 Tponyck CTPOUTENbHbLIX PAacxXOOOB 4Yepe3 [pPYHTOBbIE COOPYKEHWUS OCYLUECTBMSETCA B
Crieayrowmx cry4yasx:

yepes NepemMbIvKM U KOTIIOBaH OCHOBHbLIX COOPYXXEHMWI rMapoyana;

yepe3 HeJOCTPOEHHYK TPYHTOBYH MNMOTUHY MO cneuuanbHO OOPMIIEHHOMY B €€ BEpXHEW 4acTu
npopaHy B BMAE LUMPOKOro Nopora, KOPOTKOro KaHana unm 6bICTpoToka.

[MoBepxHOCTbL MpopaHa, Yepe3 KOTOpbI MPOM3BOAUTCA MNepenve, OOMMKHA 3alumuaTbCs KaMeHHOM
HabpocKkoW, apMMPOBaHHbIM KaMHEM, rabuoHamMu, MOHONUTHLIMU WUNU COOPHBIMU KEene300eTOHHbIMU
nnuTamu. Bo3amMOXHO Takke NPUMEHEHWE MONMITUNEHOBOW NneHkW. Mpu kpenneHnn GETOHHBIMU MAMTamMu
HeobOX04MMO YCTPOMCTBO B HUX APEHaXHbIX OTBEPCTUMA WM CreuManbHOW NoAroToBKM MO Tuny o6paTHOro
dunbTpa.

12.39 Ncnonb3oBaHWe HeOQOCTPOEHHbIX 3a4aHmi OC ana nponycka CTPOUTENbHBbIX PAacXxodoB MOXET
ObITb ONpaBAaHO NPU BO3BEOEHUW TMAPOY3NOB B Y3KUX CTBOPAX U OTCYTCTBUM B UX COCTaBE BOLOCIMBHbIX
NNoTUH. BO3MOXHbI cneayroLme cxemMbl NpornycKka CTPOUTENbHbBIX pacxonoB (PUCYHOK 57):

yepes cnvparnbHble Kamepbl 1 OTcacbkiBaloLme TpyObl NPU pasHOM CTENEHN UX TOTOBHOCTM;

Yepes MOSTHOCTLI0 U YaCTUYHO BO3BEAEHHbIE AOHHbIE BOAOCOPOCHI COBMELLEHHbIX 3gaHuni 3C;

yepes Typ6I/IHHyIO LaxTy CO CTaToOpoOM U 0e3 Hero, ¢ HanpaBnAawLwWMM annapaTtom n 0e3 Hero.

Mpu nponycke pacxodoB Mo TYPGUHHOMY TpaKTy ANA YMEHbLUEHUS MOPOAMHaMUYECKUX HArpy3oK u
KaBUTaLMOHHbIX BO3OENCTBUI crieayeT:

NPUMEHNATb CrneuunanbHblie peLlleTk, YCTaHaBNMBaeMble Ha BXOA4e B TYpOWHHYIO Kamepy Wnu Ha
BbIXOZe 13 OTcacbIBatoLLEN TPyObI;

HYaCTUYHO NPUKPbIBATb WWAHOOpPaMK BbIXOOAHOE cevYeHne oTcacblBaloLen pr6b|.

OueHka pacxofa, nponyckaemMoro u4epes3 HedoCTpoeHHoe 3aaHve [3C, moxeT ObiTb AaHa
NPMBNMKEHHO C NPUMEHEHNEM METOAOB pacyeTa NPOMyCKHOW CNOCOBHOCTM Tpyb4uaTbix Bogocbpocos. [Ans
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Hanbonee OTBETCTBEHHbIX Cny4daeB criefyeT BbINOJIHATbL rmgpaBiin4eckoe MmoagenmposaHue.

a) - yepes TypOMHHbIN TPakT; 6) - Yepe3 HeJOCTPOEHHbIE AOHHbIE BOAOCOpOCk coBMeLleHHon [TOC un
oTcacbiBatoLLyto Tpyby; 8) - Yepes AOHHbIE BOAOCOpOCHI coBMeLLeHHon [QC

PucyHok 57 - Cxema nponycka CTpoMTENbHbIX PacXxof4oB Yepe3 TypbuHHble 6riokn 3gaHnii FIOC

12.40 I'IponyCK Nba 4epe3d CTpoAlwneca COOpPYyXKeHUAa LOOJDKEeH OCYyLeCTBNATbCA nocrne ero
npegBapuUTenbHOro 3agepXaHua nepen cCoopyXeHuAMu AnA CHUXKEHUA ero TOJWWUHbL U NPOYHOCTW. |_|pl/l

CpeaHeln CKOpPOCTU NOTOKa Ha NoAxoae K coopyxeHnto meHee 0,4 M/c MOXHO nsbexartb npornycka nbaa.
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