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MNpepgucnosune

1 PASBPABOTAH AKUWOHEpPHbIM 06WECTBOM «WHCTUTYT NO NPOEKTUPOBAHUI MarucTpanabHbIX Tpy-
6onposogos» (AO «lunpotpybonposof») n denepasibHbIM roCyAapCTBEHHbIM OHOAXETHLIM YUYpexaeHnem
«[oCcyfapCTBEHHbIN TMAPOAOTNYECKNA MHCTUTYT» (PIBY «ITN»)

2 BHECEH TMogkomutetom MK 7 «MarnctpanbHblii Tpy60NpoOBOAHbIA TpaHCnopT HedTn 1 HedyTenpo-
AYyKTOB» TexHuyeckoro komurteta no ctaHgaptusauum TK 023 «HedbtaHaa v razosast NPOMbILL/IEHHOCTb»

3 YTBEPX/JEH W BBEJEH B OEWCTBWE T[pukasom ®efepanbHOr0 areHTCTBa MO TEXHUYECKOMY
perynuposaHunio 1 meTtposiorun ot 19 mnwoHa 2025 . Ne 587-cT

4 BBEJEH BIEPBbIE

MpaBuna NpMMeEHEHNs1 HACTOSILLErO CTaHgapTa YyCTaHOBMEHbl B cTaTbe 26 defepasbHOro 3akoHa
0T 29 uioHA 2015 r. Ne 162-93 «O cTaHgapTwusauun B Poccuiickoli ®epepayumn». NHopmauus ob ms-
MEHEHUSIX K HaCTOsILLEMY CTaHaapTy Ny6/nKyeTCs B €XerofHom (N0 COCTOSHUIO Ha 1siHBapsl TeKyLero
roga) MHgOpMaLNOHHOM ykKasaTene «HauuoHasbHble CTaHgapThi», a ouuMasibHblii TEKCT U3MEHEHWI
M NonpaBokK — B eXeMeCsiHHOM MHOpMaLMOHHOM YKasaTesne «HauuoHanbHble cTaHaapThi». B cnydyae
nepecmoTpa (3amMeHbl) WM OTMEHbl HACTOSLLEN0 CTaHjapTa COOTBeTCTBYyLWee yBeAoMeHne GyaeT
ony6/IMKOBAHO B 6G/MXaiLLEM BbIMYCKE €XEMECSYHOro WMH(OPMAaLUMOHHOIO yKasaTens «HauvwoHasbHble
cTaHgapTbi». CooTBeTCTBYyOLWAs MHopMaLMs, yBeJOMIEHNE N TEKCTbl pasMelanTCcs Takke B WH-
dhopMaLMoHHOl cucTeme 06LLEr0 NOMNbL30BaHNA — Ha ohuymasibHOM caliTe defepasbHOro areHTCcTBa no
TEXHUYECKOMY PErY/IMPOBAHNIO U METPOSIONMN B CETU MHTEepHeT (WwWw.rst.gov.ru)

© OgopmneHue. PreyY «MHCTUTYT cTaHgapTmMsayum», 2025

HacTosiwuii ctaHAapT He MOXeT 6biTb MOJTHOCTbLI0 MM YaCTMYHO BOCMPOU3BEAEH, TUPAXMPOBAH U pac-
npocTpaHeH B KauecTBe ohMLMANbHOTO M3faHusa 6e3 paspeleHns defepanbHOro areHTcTBa No TEXHUYECKO-
My PerysimpoBaHuio 1 MeTpoJsiorim
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

MarmncTpasibHblii TPy60NpPoBOAHbI TpaHCMOPT HeTU U HePTENPOAYKTOB

YUYET OEPOPMALMM PEYHbIX PYCE/ U BEPEMOB BOAOEMOB B 30HE MOABOAHbIX
MEPEXO4OB MATNCTPAJIbHbLIX TPYBOIMNMPOBOA40B

Trunk pipeline transport of cil and oil products. Accounting for deformations of river courses and water beans in the zone
of underwater crossings of main pipelines

Jata BBegeHusa — 2025—10—01

1 O6nacTb NpUMeEHEHUSA

1.1 HacTosiwuii cTaHAApT NPYMEHSIIOT NpYU ONpefeieHnn pacuyeTHbIX XapakTepucTuk geopmanmii peu-
HbIX pycen u 6eperoB BOAOEMOB CyLIM NPW NPOEKTUPOBAHWUM NOABOAHbLIX NMEPEXO0B.

1.2 HacTosiwuii cTaHAApT pacnpocTpaHseTcsl Ha MOABOAHble Mepexofbl MarucTpasbHbiX TPy6ONpoBo-
[0B A/1s1 TPAHCNOPTUMPOBKN HEdTU 1 HEDTENPOAYKTOB.

1.3 HacTosAwuii ctaHgapT paspaboTaH B Lensix o6ecnedyeHnss Tpe6oBaHnii TexHuueckoro pernamenTa [1].

2 HopMaTUBHbIE CCbINKU

B HacToAwWwem cTaHAapTe UCMOMb30BaHbl HOPMATUBHbIE CCbINIKU Ha cnefylolwmne JOKYMEHThI:

FOCT 19179 l'mgponorma cywun. TepMuHbl 1 onpegeneHns

FOCT 25100 IpyHTbl. Knaccudukauus

FOCT 32804 (EN 13251:2000) MaTepuanbl reocuHteTnyeckme Ana yHAaMeHTOB, ONOpP U 3eM/IAHbIX
paboT. O6wme TexHnyeckme TpeboBaHma

FOCT P 51858 HedhTb. O6WMEe TeEXHNYECKMNE YCI0BUS

FOCT P 59287 N3penusa v3 naHesiein Ans rabMOHHbIX KOHCTPYKUMiA. TeXHUYECKME YyCN0BUSA

CIn 36.13330.2012 «CHwIM 2.05.06-85* MarucTtpanbHble TpPy60nNpoBOAbI»

CIn 38.13330 «CHwuM 2.06.04-82* Harpy3ku 1 BO34eWCTBUA Ha TMAPOTEXHNYECKNE COOPYXEHMUs (BOJSTHO-
Bble, /lefjoBble U OT Cy0B)»

Cln 47.13330.2016 «CHwull 11-02-96 WHXeHepHble M3biCKaHWA Ana cTtpoutenbcTBa. OCHOBHblE NOJIO0-
XEHUA»

CIT 104.13330 «CHunlM 2.06.15-85 NHxXeHepHaa 3aluta Tepputopun OT 3aTONIEHNA U NOATONNEHUA»

CM 116.13330 «CHuM 22-02-2003 WHxeHepHaa 3awuta TePpPUTOPUIA, 34aHNIA 1 COOPYXEHUH OT onac-
HbIX reoniornyeckux npoueccos. OCHOBHbIE MOMTOXEHUA»

CN 446.1325800 VHxeHepHO-reosiormyeckne usbickaHusa ansa crpoumtenscrea. O6wme npasuaa npous-
BoAcTBa paboTt

CIn 482.1325800.2020 NHXeHepPHO-TMAPOMETEeOpPOoIoOrnyeckne nlbickaHua gna ctpoumtenscrtea. Obuwue
npasvna npoussogctea paboT

CIn 529.1325800 OnpepgesieHne OCHOBHbIX pacyYeTHbIX TMAPOSIOTUYECKUX XapaKTepUcTukK

MpuMmeuyaHue — lpy NOIL30BAHUM HACTOSILLMM CTAHAAPTOM LIe/Ieco06Gpa3HO NPOBEpUTb AelCTBIE CCbUTOYHbIX
CTaHAapToB (CBOZOB NpaBw/) B MH(OPMALIMOHHON crcTeMe O6LLET0 NoJb30BaHUsA — Ha othuLMasibHoM calite deaepasib-
HOTO areHTCTBa Mo TEXHUYECKOMY PEry/IMPOBaHMIO 1 METPOSIONN B CETU VIHTEPHET WM MO eXerogHoMy HGIOPMaLMOHHOMY
ykasatesno «HauyoHaslbHble CTaHAapPTbl», KOTOPbI ONy6/IMKOBaH MO COCTOSIHWIO HA 1 siHBaps TeKyL|ero roga, v o Bbli-
MnyckamM eXeMecsiiHOro MHGIOPMAaLMOHHOTO yKasaTensi «HauyoHasIbHble CTaHAapTbI» 3a TekyLmii rof, EC/m 3aMeHeH CCbl-
JIOYHbIV [JOKYMEHT, Ha KOTOpbIi AaHa HeAATUPOBaHHAS CCblIKa, TO PEKOMEHAYETCS UCMO/b30BaTh AE/CTBYIOLLYI0 BEPCUO

M3paHne opuuynanbHoe
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3TOr0 JOKYMEHTa C y4eTOM BCEX BHECEHHbIX B aHHY0 BEPCUIO U3MEHEHWIA. ECnn 3amMeHEeH CCbINOYHbIN AOKYMEHT, Ha KOTO-
pbii JaHa AaTVPOBaHHAasA CCblIKa, TO PEKOMEHAYETCS MCMO/Mb30BaTb BEPCUIO 3TOr0 AOKYMEHTA C YKa3aHHbIM Bbille F04oM
yTBEepxgeHns (NpuHAaTvs). Ecnm nocne yTBepXAeHWss HaCTOsILLEro ctaHgapTa B CCbIIOYHbIV [AOKYMEHT, Ha KOTOPbIA faHa
JaTnpoBaHHas CCblIKa, BHECEHO U3MEHEHWe, 3aTparmBatolee MosioKeHNe, Ha KOTOpoe JaHa CCbika, TO 3TO MOJIOXKEHWE
pekoMeHAyeTCs NPUMEHATL 6e3 yyeTa AaHHOro M3MeHeHusl. ECm ceblIouHbIl JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MoJIoxke-
HMe, B KOTOPOM [aHa CCblflka Ha Hero, pekoMeHAyeTcs NPUMEeHATb B Y4acTu, He 3aTparusatolleii aTy ccbliky. CBefeHuns o
[OelcTBrM CBOAOB Npasws LienecoobpasHo Nposeputb B deaepasibHOM MHADOPMAaLMOHHOM hOHAE CTaH4apTOB.

3 TepmuHbl 1 onpepeneHns

B HacTosilemM cTaHgapTe NPUMEHEHbI CNeAYOLMNE TEPMUHbBI C COOTBETCTBYHOLWUMMU ONpeaeeHUsIMU:
31

BOJHaA nperpaga: BogoTok nav Bogoem, nepecekaeMblii MHEWHOW YacTbid MarucTpasabHoOro Tpy6o-
nposoja.

MpnmevyaHunsa

1 B cootBeTcTBUM ¢ TOCT 19179 BOAOTOKM NoApasfenisioTca Ha MNOCTOSIHHbIE, TeveHre BOAbl B KOTOPbIX Habnona-
€TCS B TeUEHWe BCEro roga wiv 6osbLueli ero 4acTu, 1 BpEMEHHbIE, TEUYEHME BOZbI B KOTOPbIX HAGMIOAAETCA B MEHbLLYHO
YyacTb roga, — nepemMepsarLie n/mnm nepecbixatoLme.

2 BogHble nperpajpl SBASTCA O4HUM M3 BUAOB €CTECTBEHHbIX WM MCKYCCTBEHHBIX NPENATCTBUIA.

[FOCT 35070—2024, nyHKT 3.5]
3.2

rmgpaBnmyeckas KpynHOCTb: CKOpPOCTb pPaBHOMEPHOTO NafeHuss TBepAblX 4acTul, B HEMNOABWXHOW
BOAE.
[FTOCT 19179—73, ctatbsa 157]

3.3 rmpgpomopgronornyeckoe obcnepgoBaHne NoaBOAHOrO rnepexoga: OueHka Mopd010rMYeckoro
COCTOSIHUA PEeyYHOro pycna B npegenax TEXHUYECKOro Kkopugopa noABogHOro nepexopal).

3.4 tmgpomopdo10rM4ecKmini aHaans: Komnnaekc npueMoB M3yYeHus pesysibTaToB MHXEHEePHO-T1apo-
MEeTEeOopO/IOTMYECKNX M3bICKAHWUI W UHBbIX MaTepuanoB, XxapakTepusylLlimx Mopdonornyeckoe cTtpoeHne gHa
LOJIVHBI, MONMbI M PEYHOro pycsia C LUefbil BbiABAEHUA (DOPM M 3aKOHOMEPHOCTEel MPOSABAEHUS PYCNOBbIX
NpoLEeCCOB.

3.5 rpuBbl: HeBbiCOKME Yy3KUe NUHENHO BbITAHYTbiE BO3BbILEHHOCTW Ha PeyYyHOl noimMe pas3nMyHoro
NPONCXOXAEHUS.

3.6

rPYHT: Jllo6ast ropHas nopoga, noysa U TEXHOTEHHbIE MUHepPasibHble 06pa3oBaHnsi, paccMaTpuBaemble
KaK MHOTOKOMMOHEHTHbIE AMHAMMWYHbIE CUCTEMbI U KakK YacTb re0sIorM4yeckoin cpefbl, U3yyaemble B CBSI3N C
NHXEHEePHO-X03ANCTBEHHOW AeATe/IbHOCTLIO.

[FTOCT 25100—2020, nyHKT 3.3]

3.7 rpaabl: ManovHepunoHHble, BONMHOO6pa3Hble AOHHbIE CTPYKTYpPbl MacCOBOro pacnpocTpaHeHusi B
pycne, consMmepumble ¢ rnybuHon noToka.

3.8 nnaHoBble gedopmMmauun pycna: VisameHeHne pasmMepoB U NOMOXEHWUS B NPOCTPAHCTBE PEYHOro
pycna v oTAeNbHbIX PYCNOBbIX 06pa3oBaHunii, cBA3aHHbIe C MePeoTI0XEHNEM HAHOCOB.

3.9 BepTUKas/ibHble gecopmaumun pycna: Mi3ameHeHune BbICOTHbIX OTMETOK PEYHOro AHa, MPOUCXO0AS-
Liee B pesynbTate ABMKEHUSA LOHHbIX HAHOCOB B Pa3/IMYHbIX BHYTPUPYCMOBbLIX (hOpMax.

3.10

3akop: CKOMJeHUs WYyrn C BKAKYEHNEM MENKOBUTOro Nbda B pyc/ie Peku, Bbi3blBalolMe CTeCHeHue
BOJHOTO CEYEHUS U CBSA3aHHbI/ C 3TUM NOAbLEM YPOBHS BO/bl.
[FOCT 19179—73, cTtaTtbsa 137]

3.11 3aHOCUMOCTb: lpoLuecc Hakon/eHNa HAHOCOB B akBaTOPUKU UM ee YacTu.

MpumedyaHue — MNPUMEHUTENLHO K PYC/Y PEKU MOHSATME «3aHOCUMOCTb» (M «0BMEsIeHNE») NCMO/b3YeTCs C
yuyeToM MOPCROsIOrMM €ro AHa, Hanpumep: 3aHOCUMOCTb M/1eca, 3aHOCHMOCTb TPaHLUEW.

1) MNpoBoAsAT B pamkax NepuoANYEcKX PEraMeHTHbIX TEXHUYECKNX 06C1el0BaHNIA NEPEXOAOB.



FOCT P 72159—2025

3.12

M3NYyYMHA PEKU: Y4YacTOK M3BUIMCTOrO PEYHOro pycsia Mexay ABYMS CMEeXHbIMW TodkaMu nepernba
€ro 0CeBOW NNHUN.
[FTOCT 19179—73, cTatbsa 170]

3.13

MarucTpanbHblii TpybonpoBog (471 TPaHCNOPTUPOBKN HedTU M HehTEeNpPOAYKTOB): EAWHbI
NpoOn3BOACTBEHHO-TEXHOMIOTMYECKNIA KOMMNAEKC, NpeAHa3HaYeHHbl AN1S TPaHCMOPTUPOBKM MNOAFOTOBJ/IEH-
HOli He(dTU M HedTENPOAYKTOB OT MYyHKTOB MpMema A0 NYHKTOB cAayu NoTpeGuUTesnsiM Wau nepeBasiku ux
Ha aBTOMOOW/IbHbIN, XENe3HOAO0POXHbIA WM BOAHbLIA BUAbl TpAHCNOPTa, COCTOAWMNIA U3 KOHCTPYKTUBHO WU
TEXHO/IOTMYECKN B3aMMOCBSI3aHHbIX 0GBEKTOB, BK/IOYAA COOPYXEHUS W 34aHMA, UCMONb3yeMble ANa Uenei
o6CNnyXnBaHuUs 1 ynpaBneHnst o6bekTaMyu MaructpasbHoro Tpy6onposoja.

MpumeyvyaHne — [llog NOArOTOB/IEHHOW HEDTbIO MOHMMAETCA NPUPOAHas CMeCb Yr/1eBOAOPOLOB WM pacTBO-
PEHHbIX B HNX HEeYyrneBoAopOAHbIX KOMNOHEHTOB, HaXoAALWNXCA B XXUAKOM COCTOAHWWN, COOTBETCTBYIOLLIAA Tp860BaHVI$IM
FOCT P 51858.

[FOCT P 57512—2017, ctaTba 2]

3.14 makpodopma: KpynHoe peuHoe mopdhonormyeckoe obpasoBaHue, BkoYawuee B ceba NoMeH-
HbIi MaccuB 1 ornbaloliee ero pycso u onpegensiolliee TUN PycaoBOro npouecca Ha yyacTke.
3.15

MeaHApupoBaHMe: 3akoOHOMepHble NaHoBble fedopMaunn peyHbiX WM3/y4yuH, BO3HMKalwue B pe-
3y/ibTare B3aMMOAelCTBUSA pycsia C PeUYHbIM NMOTOKOM.
[FTOCT 19179—73, cTatbsa 172]

MpnmevyaHne — PasnnyaloT orpaHuyeHHoe, cBo6ogHOE 1 He3aBepLleHHOoe MeaHapupoBaHue.

3.16 me3odopma: KpynHoe rpsigoobpasHoe CKOMJIeHWe peYHbIX JOHHbIX HAHOCOB B pycrax pek, Cous-
MepuMOoe C LUMPUHOI pycna v onpejensiowee ero Mopdosiornyeckoe CTpoeHme.

3.17 MeXeHHOe pyCcno ropHoli pekn: Hanbonee NoHMWXeHHas YyacTb NaBOJOYHOrO pycna ropHoit peku,
MO KOTOPOW OCYLLECTB/IAETCHA CTOK BOAbl B MEXNaBOAOYHbIE NEPUoAbl NMpU CPefHEMHOro/IeTHEM TFOPU30HTE
NleTHe-0CEHHEN MeXeHW.

3.18 MUKpOdopMbI: Menkne, MasoOUHEPLUOHHbIE, MACCOBbIe NecYaHble WM rpaBuUitHO-rasnieyHble 06-
pasoBaHua — rpAfdbl Ha fHEe pek, COM3MepuMble C I/lyOUMHON NOToKa, onpefensiolme WepoxoBaTtoCcTb pycna
N Bblpaxkaloline pacxof AOHHbIX HAHOCOB.

3.19 Mopdhonornyeckn o4HOPOAHbIN Yy4acTOK peyHoro pycria: MpoTsxeHHbIi y4acToK peyHoro pyc-
na, B npefenax KOTOPOro TN KPYMHbIX PYC/IOBbIX (POPM ¥ XapakTep pyc/oBOro npouecca He npetepnesarT
CYLLLeCTBEHHbIX U3MEHEHUN.

3.20 Haunnok: Cnoii OT/IOXKEHUST PeYHbIX, Kak NpaBu/i0, MEeKUX HaHOCOB.

3.21 NnaBOAO4YHOE PYC/I0 FTOPHOM pekn: YacTb A0NMNHbI TOPHOI pekn, cucTemMaTnyecku 3atannnBaemas
CpeiHeMHOro/IeTHUMW NaBoAKamMun W NINWEHHAsA PacTUTENIbHOCTU, B Npefeniax KoTOpol eXerofgHo BO BPeMs
naBoAKOB MoAfep>xxnBaeTca NpoLecc NepeoT/IOKEHUA pPeyYHbIX HaHOCOBL).

3.22

nepekar: XapakTtepHas 4719 paBHWHHbIX pek hopma fOHHOro penbeda, chopMmmpoBaHHas OT/I0XEHU-
SIMW HaHOCOB, 06bIYHO B BMAE LUIMPOKON rpyAbl, NepecekalLwen pycso nog yrnoMm K o6uemMy HanpaB/ieHuto
TeuyeHus, Bbi3blBaloLast OTK/IOHEHWE ero OT O4HOro 6epera K gpyromy.

[FOCT 19179— 73, cTaTbsa 168]

3.23

nepexoq (MarncTpasibHOro TpybonpoBoga) 4vepe3 Masblii BOAOTOK [BOAOEM]: YuyacTok Mmaru-
cTpanbHOro Tpyb6onposoga, MPOJIOKEHHbI Yepe3 BOAHYK nperpagy LWuWpUHON meHee 25 M npu raybuHe
meHee 1,5 M unu wupunHoin meHee 10 M HE3ABUCUMO OT FY6OUHBI.

MpumeyaHne — LupuHa v rnybuHa BOAHON nperpagpl onpeaensioTcs B CTBOPe nepexofa no ropusoHTy BOAbI
NleTHe-0CeHHeN MexeHwn. [y6rHa NpMHMMAaeTCs No HanbosbLIel BEUUMHE.

[FOCT 35070—2024, nyHKT 3.48]

1) Mo 3ToMy NpU3HaKy rpaH1Lbl NABOLOYHOTO Pyc/ia OAHO3HAYHO OMO3HAKTCS Ha a3po- WM KOCMUYECKUX CHUMKAX.
3
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3.24

nnec: rny6okoBOAHbIN y4acTOK peku, Haxo4AWninca o6bIYHO MexXay nepekaTtamu.
[FTOCT 19179—73, cTatbha 169]

3.25

nobouyeHb: MpebHeBas yacTb KPYMHOW rpsaabl, nepecekawllein pycno, obbl4HO 3aTonsasemas B Mnoso-
BOAbe M 06CbIXalLwan B NpubperoBoii 4acTh B MEXEeHb.
[FTOCT 19179—73, cTatha 174]

3.26

noABOAHLIN Nepexof (MarncTpasibHOro Tpy6onpoBoaa): YYacTok MarucTpansHoro Tpy6onpososa, npo-
NOXEHHbIW ¢ 3arny6neHnem B HO Nepecekaemoi BOAHOW nperpabl LWMPWHONA No 3epkany Bogbl B MexeHb 10 M 1
6onee n rnybuHoin 1,5 m n 60nee nnn WMPUHOL NO 3epKany BOAbl B MeXeHb 25 M 1 6051ee He3aBUCKMMO OT F1y6UHbI.
[FTOCT P 57512—2017, cTtaTtba 33]

3.27

novma: YacTb fHa pPeyHoli AONUHbI, C/IOXKEHHAs HAHOCAMMW U NepUoAMNYECKU 3a/TMBaeMas B NO/10BOAbE
1 NaBOAKM.
[FTOCT 19179—73, cTaTha 161]

3.28 noiMa ropHoM pekn: YacTb AHA AO0/IMHbI, C/TIOXEHHAs! PeyYHbIM asifIloBUEM, 3aKpensieHHass MHOro-
neTHel pacTUTeNIbHOCTbI, HE3HAUYNTEIbHO BO3BbIWAKLWAACSA Hag NaBOLOYHbIM PYC/IOM PEKM U nepuoguye-
CKM 3aTannMBaemMasl BbICOKMMU BOZaAMMU.

3.29 nosic pycnodopmMmpoBaHUa MHOTOpPYKaBHbIX pycesn: YacTb AHa AO/IMHbI, 3aK/Il04YeHHas Mexay
NINHVUAMM, KacaTeflbHbIMU K 30HAM MakcumasbHbIX gedopMalnini Ha NPOTMBOMNONOXHbLIX 6eperax KpaHux npo-
TOK MHOTOpPYKaBHOTO pycna.

3.30 nosic pycnogopmMmnpoBaHns a8 MeaHOpPUpPYHOWMX pycen: YacTb AHA A0MNHbLI, 3akntuYeHHas
MeXAy NMUHUSMM, KacaTeslbHbIMU K BEPLUMHAM M3/IyYMH Ha KaXAoM n3 6eperoB MeaHApuWpYlOLWEero pycna.

3.31 npounib npepenbHOro pasmblBa pycna: MporHo3npyemasi IMHWUS, orpaHuyMBalol,as Bce pyc-
nosble nepegopmMpoBaHnsa B BblOpaHHOM CTBOpe MNOABOAHOrO nepexoga TpybonpoBoga B Te4yeHue BCEro
Cpoka ero akcnayaTtayuu M NOCTPOEHHAsA Ha OCHOBE MPOBEAEHHbIX MHXEHEPHbIX U3bICKaHWA, NPOU3BEAEHHbIX
pacyeToB ¥ NPOrHO30B BCEX BMAOB AedopMauuii peqyHoro pycna u nombl Ha 3afaHHblli nepuos BpemeHul).

3.32 npochmnb NpefenbHbIX gechopmaumin: Mpodunab npesenbHbix gedopmauunii no cTBOpY nepexosna Tpy-
6onpoBoAa, CTPOSALWMIACA NpU NPOrHO3MpoBaHUN gedopmaumnii B CTBOpe nepexoga Tpybonposoga Yepes BOLOEM.

3.33 peka-aHanor: Peka, OTHOCALLAACA K TAKOMY Xe, Kak U nepecekaemas Tpy6bonpoBOAOM peka, ru-
ApPOMOPJONOrMyeckomMy TUMY PEYHOro pycra v K TUny pycnoBOro npouecca, MMerwas aHasoruyHbie unm
6113KNe C Nepecekaemoil pekoii mMopcomMeTpuyeckue napamMeTpbl M pacnosioXeHHas B npejenax Tex Xe
naHgwadTHOW 30HbI MK paiioHa.

3.34

6onbluas peka: Peka, 6acceitH KOTOpOil pacnonaraeTcsi B HECKONIbKUX reorpaduyeckmx 3oHax n ruapo-
NIOTUYECKNIA PEXUM ee He CBOWCTBEHEH ANA PEK KaxAoi reorpaduyeckoil 30HbI B OTAENBHOCTUZ).

MpumedyaHne — K kateropum 60/bLUMX PEK OTHOCSATCS paBHUHHbIE PEKW, MetoLme 6acceiH nnowaapo 6o-
nee 50 000 km2.

[FOCT 19179—73, cTaTtba 25]

3.35 ropHasa peka: Peka, npoTekawLlias B cnabo pa3paboTaHHON AOMNHE C KPYTbIMU CKIOHAMU U Tpy4-
HOpa3MbiBaeMbIM AHOM, KOTOpas MOXeT UMeTb pasHblli Mmopdonornyeckuin 061Kk — oT KaHbOHa [0 pacnna-
CTaHHOTO No wnpunHe A0J/INHbl NaBOAOYHOIO pyc/ia, Xapakrtepusyrwuasaca 60nbWNMN YK/IOHaMW, He3HaYNTEe1b-
HbIMU rl'ly6VIHaMI/I, 6yprIM TedyeHnem, naBoAOYHbIM pPEXMMOM CTOKa BOAbl N HEMOCTOAHHbLIM, NPEPLIBUCTbIM
XapakTepom TpaHcnopTa raneyHo-BanyHHbIX 4OHHbIX HAHOCOB.

1) Mpodhnrb NpesenbHOro pasMbiBa PEYHOTO PyC/a NoKasbiBaeT HAUB0/bLLMIA BO3MOXHBIV pa3MbIB pycria 3a 3afaHHbili ne-
priog. Mpodhnib NpesienibHOro pasmMbiBa — 3TO /IMHIS, 33 KOTOPYHO PYC/I0 He BbIMAET 3a pacueTHbIVi nepuog, (rapaHTuiiHas InHAS).

2) Mpy 3TOM CTOK SIBNISIETCS TPAH3UTHBLIM B Npefesiax OTAe/bHbIX reorpadiMuecknx 30H, U ero XxapakTepucTUKN Takke
4acTo He COOTBETCTBYIOT pEKaM 3TUX 30H.

4
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3.36

Masiaa peka: Peka, 6acceiiH KOTOpoil pacrnonaraetcs B O4HOM reorpadpuMyeckoli 30He, U rmgposorunye-
CKMA pexum ee nog BAMSIHUEM MECTHbIX (paKTOPOB MOXET ObiTb HE CBOWCTBEHEH A1 PEK 3TOI 30HbIL).

MpnmevaHne — Kkareropum masbIX pek OTHOCATCA pekun, nmetowme 6acceiH naowagbio He 6onee 2000 km2.

[FOCT 19179—73, cTaTtba 27]

3.37 nonyTtopHasa peka: Peka, no Mopdo/IOrMyecknm xapakTepuctukam LOSWHBI U pycna u rugpasnanye-
CKUM XapakTepucTukaM MoToka 3aHMMaroLlas NPoMeXyTo4YHOe MOJI0XKEHNE MeXAy FOpHOl M paBHUHHOI PeEKOoii2).
3.38 paBHUHHasA peka: Peka, npoTekatoLwas B OTHOCUTENbHO HernyboKol foNvHe, ¢ NOOTMMU CKIOHaMK, B CO6-
CTBEHHbIX WM YHACNeLOBaHHbIX a/l/TIlOBUaSIbHbIX HECBSI3HbIX TPYHTax, B pycne, MHOrAa OAHOPYKaBHOM, W3BW/INCTOM,
C 3aKOHOMEpPHbIM YepefoBaHUEM MNIECOB U NepekaToB, MHOrAa pa3BeTB/IEHHOM Ha pykaBa, xapakTepuaylowascs He-
GOMIbLUMMW YK/TOHAMW, MeAJ/IEHHbIM TEYEHNEM W HEMPEPbLIBHLIM TPAHCMNOPTOM AOHHbLIX HAHOCOB B TEUYEHME BCEro roga.
3.39

cpenHAa peka: Peka, 6acceliH KOTOpOl/ pacnonaraetcs B O4HONW reorpaduyeckoin 3oHe3), n rmaposio-
TMYECKWii pexxnm ee CBOMCTBEHEH A/l PeK 3TOW 30HbI.

MpnmeyaHne — K kateropum cpefHUX pek OTHOCATCS paBHWHHbIE PekW, MMerowye bacceiiH nnowaabo oT
2000 go 50 000 km2.

[FOCT 19179—73, cTaTba 26]
3.40

pPYycCno peku: BoipaboTaHHOE peyHbIM NOTOKOM JI0Xe, N0 KOTOPOMY OCYLLEeCTB/sieTCsA CTOK 6e3 3aTtone-
HUS NONMBI.
[FTOCT 19179—73, cTatbsa 160]

3.41

pycnoBoii npouecc: MoCcTOsTHHO NPoncXoasalLne U3meHeHuss MopdgoorMyeckoro CTPOEHUst pycna Bo-
[OToKa 1 noliMbl, 06YCNOB/IEHHbIE AEACTBMEM TEKYLLEN BOAbI.
[FOCT 19179—73, cTatbsa 162]

3.42

pycnoBble geopmaynmn: N3MeHeHUss pasMepoB U MOJSIOXEHUS B NPOCTPAHCTBE PEYHOro pycsa u oT-
OeNbHbIX PYCNOBbIX 06pa3oBaHunii, CBsA3aHHbIE C MEPEOTI0XEHNEM HAHOCOB.
[FTOCT 19179—73, cTaTbsa 165]

3.43 coopyxeHue: PesynbTar cTpouTenbCTBa, NpeacTaBnfawmnii coboli 06bEMHYO NIOCKOCTHYO Un
JINHEHYI0 CTPOUTESIbHYI0 CUCTEMY, NMEIOLLYI0 HAa3eMHYI0, HaA3eMHYI0 U (M) NOA3EMHYI0 YacTu, cocToslmne
N3 HeCyLW X, a B OTAE/bHbIX C/AyYasaX 1 orpaxgalwnx cTpouTebHbIX KOHCTPYKLWA, U npefHa3HavyeHHy 40
BbIMOJIHEHWS NPON3BOACTBEHHbIX MPOLLECCOB Pa3/INYHOro BUAA, XPaHeHUA NPoAyKLMM, BPEMEHHOro npebbisa-
HVUA Noaeli, nepemMeLeHns Naein n rpysos.

3.44 cTBOp nepexoga TpybonpoBoga: lNn1aHOBOE MOMNOXEHWE U BEpPTUKasibHAast NAOCKOCTb, COOTBET-
CTBYOLME NMPOEKTHOW OCM MOABOAHOIO nepexofa B npefesiax ero rpaHul, Kotopble 0603Ha4vYeHbl crneuunasb-
HbIMW 3HakaMu Ha oboux Geperax, onpegensawWUMN pasmelleHe NOABOAHOIO nepexoaa.

3.45 cTeneHb Pa3BUTOCTU U3/TyUUHbI: COOTHOLWEHNE ANIMHBbI U3NYUYMHbI MO CPEAHEN NUHUK pycna peku
B MEXEHHbI nepuoa 1 wara U3nyYnHbl — PacCTOSAHUA MexAy ToukaMu nepernda nssniyuymHbl No NPsiMon UHUN.

3.46 TanbBer: /InHua Hanbonee HU3KUX OTMETOK AiHa B NOMEPEYHbIX CEYEHUAX pycna peku.

3.47

TUN pycrioBOro npouecca: OnpegenieHHas cxema gecopmanun pycna 1 noliMbl peku, Bo3HMKawLas
B pe3y/bTaTe onpeaesieHHOro coyetaHuss 0COH6EeHHOCTel BOAHOrO pexuma, CTOKa HaHOCOB, OrpaHMyunBato-
Wwux gecopmanmo ycnosuii n oTpaxatou,asa gopMy TpaHcnopTa HaHOCOB.

[FOCT 19179—73, cTaTbsa 163]

1) YeTkoii rpaHu1Lbl MEXAY CPEAHAMM U MastbIMW pPekamK, a Taioke Mexay MaslbIMy pekaMy 1 pyubsMU He CyluecTByeT. [Mpu-
MEHUTENBHO K MPOEKTUPOBAaHUIO NMOABOAHBIX NEPEXoOoB TPYGONPOBOAOB K KATeropun MasibIX pek MoryT 6bITb OTHECEHBI PEKX LLMPY-
Hoii oT 10 A0 25 M Npy MakcMMastbHOW rTy6rHe 6oriee 1,5 M, nepeceyeHne KOTOpbIX OTHOCUTCS K KaTeropun «nofBoaHbIA Nepexomy.

2) YyacTku nosyrapHbIX pek HabngatTcs Npu BbIXOAe BOAOTOKA U3 FOPHOW 30HbI HA PaBHUHY.

3) Mpu 3TOM CTOK pekn hopMUPYyETCA B YCIOBHO OAHOPOAHbLIX OU3NKO-Teorpadinyeckmx yCrioBusix 1 BCe BUAbI ee
MUTaHUA UMEIOT XapaKTepHOe COOTHOLLEHWE, CBOWCTBEHHOE AaHHOMY (IM3KKO-reorpadimueckomy paioHy.
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3.48

TpaHcnopTMpoBaHue HedTn [HedbTenpoaykToB]: COBOKYNHOCTb B3aMMOCBSI3aHHbIX TEXHOJ/IOTMYe-
CKux onepauuii no npuemy HedpTnu/HedhTENPOAYKTOB B MYHKTE OTNPaB/IEeHNs, MepeKkayke No MaructpasibHOMy
TpybonpoBoAy, cAaye B NYHKTE Ha3HaAUYeHUs MU Ha nepeBasky (Hanue).

[FTOCT 34563—2019, nyHKT 3.63]

3.49

Tpacca TpybonpoBoga: NonoxeHue ocu Tpy6onpoBoaa, onpesesisieMoe Ha MECTHOCTU ee Npoekuuei
Ha rOPU30HTASIbHYI0 M BEPTUKA/IbHYIO MJIOCKOCTH.
[FTOCT 34182—2017, nyHKT 3.59]

3.50

Tpy6onpoBoA (418 TPAHCNOPTUPOBKU HE(PTU nMHedTENPOAYKTOB): COOpYyXeHUE U3 LUINHAPUYECKNX
Tpy6, coegnHNUTENbHbIX AeTaneit n yCTaHOBNEHHONM Ha HUX TPyH6OonpoBOA4HONM apmaTtypbl, NnpegHasHa4YeHHoe
4Nst TPAHCNOPTUPOBKN HehTU U HEPTENPOAYKTOB.

[FOCT 35070—2024, nyHKT 3.77]

3.51 dopakuymn: FpaHuLbl YacTuL, peUHbIX HAHOCOB, UMeLW KX 61M3KNne pasMmepsl (rpaHynoMeTpuyeckme
pakyun).

3.52

wyra: BcnnabiBWKUIA Ha MOBEPXHOCTb WM 3aHECEHHbLIN B rNy6b NOTOKa BHYTPUBOAHbLIA nen B BuUAae

KOMbEB, KOBPOB, BEHKOB W MoAneAHbIX CKOMEHWA.
[FOCT 19179—73, ctatbsa 135]

4 CokpaueHus

B HacToAWweM cTaHfapTe NPUMeEHeHbl creaylowne CokpalleHns:
BJ/IC — BO34yLlWHOE Nna3epHoOe CKaHupoBaHue;

MHBL, — ropu3oHTanbHO HanpasfeHHOe BypeHue LWUTOM;
MM — ropHasi NoOMeHHass MHOTOPYKaBHOCTb;

OB — ponvHHoe 6nyxaaHue;

033 — guctaHuMoHHOe 30HAMpOBaHNe 3emnu;

NN — NHXeHepHOo-reosiIorTnyeckne nsbickaHus,

U — wnHxeHepHo-reogesnyecknue M3biCKaHus;

NITMN — MHXEHEPHO-TMAPOMETEOPO/IOTNYECKMNE N3bICKAHUS;
N3 — MHXEeHEepPHO-reosIorTNYeCcKuii 3/IEMEHT;

NI — neHTOYHO-TPAAOBLIM TMN PYC/IOBOrO Npouecca;

MH — mMaructpanbHblii He)TENPOBOA,;

MT — marucTpasbHblii Tpyb6onpoBog;

H3M — He3aBeplleHHOe MeaHLpUpPOBaHueE;

HHB — Hak/oHHO-HanpaB/ieHHOEe GypeHue;

HCM — HepyAHble CTpOUTENbHbIE MaTepuans;

OM — orpaHnyeHHOe MeaHApupoBaHue;

NMB — nNo604HEBLIN TMN PYCAOBOro npouecca;

MM — nolimeHHasi MHOTOPYKaBHOCTb;

MM — nogBoAHbLIN nepexog;

MNP — npodunb npefesibHOTo pa3mbiBa,;

PM — pycnoBass MHOrOpyKaBHOCTb;

CM — cBo6ofHOe MeaHapupoBaHue.

5 O6wme nonoxeHusa

5.1 Mpoknagka MT Ha yuyacTkax [N yepe3 BoAgHble 0O6bLEKTbI A0O/HKHA ObITb BbIMOSIHEHA TPaHLWEWHbIM
nnn 6ectpaHweliHbiM cnocob6amn: metogamn HHB, MMKPOTOHHENNMPOBaAHUSA, TOHHETMPOBAHWS C NCNO/b30Ba-
HMEM LWNTOBOWN MPOXOLKM, «Tpyba B Tpybe», Haa3eMHon npoknagkoi (cm. CIM 36.13330).

5.2 CornacHo knaccmdukauum peyHbIX MHXEHEPHbIX COOPYXEHW M MeponpuAaTWiA No xapakTepy WX
B3aMmMofeincTBua ¢ pycnosbiM npoueccom [N Tpy6ONpoBOAOB 4Yepe3 pPeku OTHOCATCH K TUMY NaCCUBHbIX
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COOpYXeHUin (cMm. npusoxeHne A), He CNOCOGHbIX BAUATbL Ha XapaKTepUCTUKMA PYC/IOBOro npouecca, a noga-
BEPXEHHbIX X BAUAHUIO. 03TOMY NpyM NPOeKTUpoBaHun HOoBbIX MM MT nanm ux peKoOHCTPYKLUN HEO6XoANUMO
yknagbiBaTtb (NnepeyknagbiBaTb) Tpy6onpoBog B npegenax MMM BHe o6nacTeil npoueccoB pycnogopmuposa-
HWS Kak B N1aHOBOM OTHOLLUEHUUN, TaKk U B BEPTUKAIbHOM.

[Onsa obecneyeHna HapgexHow akcnnyatauum M Tpy6bonpoBoAoB yepe3 BOAHbIe Mperpagbl npu BCeX
cnocobax u MeTofax Ux NnepecevyeHns n Ha Bcex cTaguax npoektnposaHusa MM (NOATOTOBKM AOKYMEHTOB Tep-
pUTOpUasabHOIO MNAaHNPOBaHWUSA, apXUTEKTYPHO-CTPOUTENIbLHOTO MPOEKTUPOBAaHWUSA, CTPOUTENIbCTBA U PEKOH-
cTpykuun M) Heo6XoAMMO BbINOMHATbL OLEHKY XapaKTepucTUK Pyc/IOBOr0 npouecca Ha y4vyacTke MpOoeKTu-
poBaHusl, aechopmaunii pycna BogoToka, gecopmaynii gHa n 6eperos BOAOEMOB UM UX MPOrHO3MpPOBaHME Ha
BECb pacueTHblli nepuog akcnnyatayuu M.

5.3 B cootBeTcTBUM ¢ CIM 47.13330.2016 (7.1.5) n3yyeHne npoLeccoB PyC/iOBbIX U MOMMEHHbIX Aedop-
Maumnii Ha pekax, gedopmaumnini gHa n 6eperos BOA0EMOB BbiNosiHAeTCs B cocTaBe VIFMWN gnsa cTpouTenscTea
N PEKOHCTPYKLMN NepexonoB yepes BOAHble nperpagbl.

5.4 TIpOrHo3 nnaHOBbIX U BepTUKasbHbIX AedopMauunii u NocTpoeHne npodunsa npesenbHoro pasmbiBa
pycna peku B CTBOpe nepexoja OCYLLECTB/IAT HA OCHOBE COO6paHHbIX PETPOCMNEKTMBHbLIX MaTepuanos no nepe-
xofy, matepunanos UFMW n matepuanos MHXeHepHO-rngporpacduyecknx pabor, BbinosHAeMbIX B coctase UFAN.

5.5 lMpn oueHke n NPOrHO3MPOBAHUM NIAHOBbLIX W BEPTUKa/bHbIX Aedopmaunin cnegyet yuntoiBaTb Ma-
Tepuanbl T Ha yyacTke MMM, xapakTepusyruime NHXEeHEePHO-reosiormyeckoe CTpoeHne gHa A0SIMHbI, NONMbI
W pycna unu akBaTopuu Bojoema.

5.6 AN oueHKn hakTMYeckmx NAaHOBbIX M BepTuUKasbHbIX gedopmaynii Ha ydacTke nepexoga Tpy6o-
nposoga cneayeTt Nofb30BaTbCA MMEKLWUMUCA KapTorpadumyeckumum u Tonorpaduyeckumu mMatepuanamu,
JaHHbIMKM 133 — a’3podoToCbeEMKAMM WM KOCMWUYECKUMW CHMMKaMW HW3KOro paspeweHus (30 m), a ans
yCTaHOB/IEHUA TWNa PyCcnoBOro npouecca — aspooOTOCHUMKAMM WUAN KOCMUYECKMMU CHUMKaMW BbICOKOTO
paspeweHus (1—2,5 M) pasHbiX NeT CbeMKN. [N yCTAHOB/IEHUA KOMNYECTBEHHbIX 3HAYEHWUI MAAaHOBbLIX Ae-
dopmauuii 6eperoB cnegyeTt Monb30BaTbCs 3€MIEYCTPOUTEIbHBIMU MlaHaMU, JIOLMaHCKMUMMK KapTamMu pas-
HbIX /1IeT U3[aHusa, matepuanamv rmapoMeTpUYeckux N3MEepPEeHNn, BbINOSIHAEMbIX Ha TMAPONOrNYeckMx nocrax
M cTaHumax Pocrugpometa, pycrioBbiMU Y 6E€pPeroBbiIMM CbeEMKaMU peyHbIX 6GacCenHOBbIX ynpaBaeHuid nyTu,
MaTtepuanamMmy paHee BbIMOSIHEHHbIX U3bICKAHWIA pa3NMyHbIX OpraHu3auunil, a Takke gaHHbIMU PErysipHbIX pe-
rnaMeHTHbIX 06cnefoBaHNin NnapasnienbHbiX HUTOK TPy60NPOBOAOB, NMPOBOAMMbIX B NEPUOA UX 3KCMyaTaLuu.

Mpn HeobxoAMMOCTM AeTanbHOro NPorHo3a pPycsoBOro npouecca ANs pek ¢ aKTUBHbIMU U CNIOXHO Mpo-
rHO3MPYEMbIMWU PYC/IOBLIMM MNpoLEeccaMy Ha BTOPOM 3Tane WHXEHEPHbIX W3bICKAHWA (ANA apXUTEeKTYpHO-
CTPOMTENIbHOTO NPOEKTUPOBAHMA) NPU NOATOTOBKE MPOEKTHON AOKyMeHTauuu 06beKTOB KanuTasbHOro CTpo-
UTeNbCTBA MOXHO NPOBOAUTL PaboThl MO HAyYHOMY COMPOBOXAEHMIO pa3paboTkM NpoekTa nepexona B YacTu
pa3BuTUA PYCNOBbIX MPOLECCOB MO chneyunanbHbIM nporpammam B cootBeTcTBum ¢ CIT 482.1325800.2020
(5.10.9.3, 7.1.7, 7.1.9 n 7.1.11) n CN 47.13330.2016 (7.3.2.1 n 7.3.2.2).

5.7 B CNOXHbIX YCNOBUAX Pa3BUTUSA NIAHOBbLIX U BEPTUKa/bHbIX AedopMaLnii, KoNmyecTBEeHHasa oLeHka
KOTOPbIX MOXET ObITb 3aTpyAHeHa Npu UCNOMb30BaHUU CTaHA4ApTHbIX MEeToAO0B, crefyeT npegycMmarpusaTtb
paboTbl N0 Marematuyeckomy unu nabopaTtopHoMy (Pu3nyeckoMy MOLENNPOBaHWI0O PYC/OBbIX MPOLECCOB.
BbinonHeHne Takux paboT HeobXxoAMMO OCYLLECTBAATbL NO OTAE/IbHOMY 3a4aHuio U nporpamme C npueredye-
HUeM opraHusauuii, obnagawwmx NMb6o akcnepuMeHTanbHoOW 6a3oii 1 rnapasnuyeckon nabopartopueit, nmb6o
NNLEH3NPOBAHHBIMW MaTeMaTU4YeCcKMMmN TMAPOANHAMUNYECKUMU MOLENAMU.

5.8 Mpun Ha3HauyeHnn cTtBopa MM uamM NpyM OuEHKe COCTOSIHUA CYLLEeCTBYHLLEro cTeopa Heob6xoAaMmo oue-
HUTb BAMAHME Ha MMM gpyrux cyw,ecTBYOLWNX, CTPOALLMXCHA, MPOEKTUPYEMbIX WU NSIAHUPYEMbIX TMAPOTEXHU-
YECKMX COOPYXEHUR (NPU HaNM4YMM CBEAEHWUI O MPOEKTMPOBAHUM U NJ1aHUpoBaHun), B Tom uncne u MM HedTe-
N He(pTENPOAYKTONPOBOAOB, PACNOMOXEHHbIX Kak Bbllle, Tak U HKE CTBOpa nepecevyeHus.

Mpwn oueHke POPMbI BANSHUSA 3TUX TMAPOTEXHUYECKMX COOPYXEHUI N MEpOoNpuATUiA Ha xapakTep nna-
HOBbIX U BEPTUKa/IbHbIX AediopMalnii Ha yyacTke nepexofa cnefyeTt pykoBOoACTBOBaTbLCA NpUoXeHnem A.

Ocobylo onacHOCTb A1 YCTONUYMBOCTU AHa u 6eperoB B cTBope MMM npeactaBnsaoT AHOYINyGUTENbHbIE
paboTbl ANA yNy4ylWleHUs CyAO0XO4HbIX yCNOBUiA, pa3paboTka B pycsie U Ha noiime unu B npegeniax akeBatopun
BOJ0OEMA KApbePOB HEPYAHbLIX CTPOUTE/IbHLIX Marepunasios, a TakkKe PeMOHTHO-3alNTHbIe CTPOUTENIbHbIE Me-
ponpuAaTUA Ha HUTKax TpybonpoBOAOB, pPacnofioXeHHbIX B6/IM3M paccMaTpnBaeMoro crsopa.

5.9 OCHOBHbIM pe3y/bTaTOM MPOrHOo3a MAaHOBbLIX U BEpPTUKa/IbHbIX AedopmManmnii peyHoro pycna B CTBO-
pe nepexopa ssnsetcsa MNP pycna B cTBOpe nepexoja, a pe3y/nbTaTOM MpPOrHo3a MAaHOBbIX W BbICOTHbIX
pecopmaynii gHa n 6eperoB BOAO0EMOB — Npoduab NpeaenbHbIX gedpopmanmnii, yd4eT KOTOpbIX NP NPOEKTU-
poBaHuM nepexoga obecneyMBaeT HAAEXHOCTb HA BECb CPOK €ro aKkcnjyarauuu.
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MporHo3upoBaHue MJaHOBbLIX W BEPTUMKA/IbHbIX Aedopmauunii pycna ANna onpefesieHnss nonepeyvyHoro
MMP pycna cnepyeT BbIMNOMHATL HA OCHOBAHUM YCTAHOB/IEHHOW AUHAMUWKMW: peYHbIX MakpoopM (MOMMEHHbIX
MacCC/MBOB PEYHbIX U3/YYMH, PEYHbIX MPOTOK, OCTPOBOB), PYC/IOBbIX ME30POPM (NIEHTOYHLIX rpsag, NoBGOYHed,
ocepeakoB-rpsaa) U pycnoBbiX MUKPOopM (TPAaAoBbIX DOPM ABMXEHUS AOHHbLIX HAHOCOB).

MporHo3upoBaHue NAaHOBbLIX U BEpTUKasbHbIX AedopMalnii gHa n 6eperos BO4OEMOB AN yCTaHOBe-
HUS npodomnna npefenbHbiX gedopmaynii cnegyeT BbIMOSHATL HA OCHOBE M3YYEHUS TEHAEHUMWIA U MHTEHCUB-
HOCTM abpa3un 6eperoB u BepTUKanbHbiX gedopmaunii gHa ¢ ydeToM BAONL6EPeroBoro TpaHcnopta LOHHbIX
HaHOCOB Ha akBaToOpuX BOL0EMOB.

MporHo3upoBaHue MaaHOBbIX U BEPTUKaNbHbIX AedpopMaunii pycna v noctpoeHue nonepedvHoro MNP
pycna cnepyet BbINO/IHATL C Yy4€TOM TMAPOMOPEONMOTMYECKUX TUNMOB PEYHbIX PYCcesn U TUMOB PyC/I0BOro Npo-
Luecca, xapakTepucTMka KOTOpbIX NpuBeAeHa B NpuaoxeHunn b.

Kpome TOro, npu aHanuse TeHAEHUMWIA pasBUTUA NPOLECCOB PYyCcnoOopMUPOBaHUA Ha yyacTke NPOeKTu-
pyemoro nepexogfa Tpybonposoga cnegyeTt NpoOBOAUTbL aHa/iM3 BO3MOXHOIO BAUAHUSA peasin3oBaHHbIX paHee
Ha cocefHWX HUTKax TPybonpoBOAOB 3aLMTHbLIX MEpPONpUATWMA. DTOT aHa/n3 AOJ/KEH ObiTb BbIMOSIHEH Ha
OCHOBE MaTepuasnoB NHXEHEPHO-Tnaporpagumuuecknx padboT (akTyanbHOW PyCc/iOBO CbeMKMK), B KOTOPYH cre-
AyeT BK/loYaTb TEXHUYECKNE KOpUAOPblI BCEX COCEAHUX HATOK TPYOONPOBOAOB, M MaTepuanoB UX perynspHbIX
pernamMeHTHbIX 06cnegoBaHuii. MNpn 0co60 3arpyXeHHOCTM yyacTka NPOeKTUPyeMOoro nepexoga 3aluTHbIMU
MEepPONpPUATUAMU HA COCEAHUX HUTKAX pPeKoMeHAyeTcs npegycmatpuBaTb paboTbl MO MareMaTUyeckoMy Uun
nabopatopHoMy (hU3MYECKOMY MOAENNPOBAHMNIO PYCNOBbLIX NPOLECCOB. BbinonHeHne Takux paboT Heobxoamn-
MO OCYLLeCTB/IATb NO OTAE/IbHOMY 3aJaHuio0 U NporpammMme ¢ NpuBMeYeHnemM opraHusauunin, obnagatrwmx nmbo
3KCMepPUMeEHTasibHON 6a30ii u rmgpaBanyeckoin nabopartopueid, NM60O NULEH3NPOBAHHLIMY MaTeMaTU4YeCKUMU
rTMApoANHAMNYECKUMU MOAENAMU.

3a6naroBpeMeHHOCTb MPOrHO3a MAaHOBbIX U BepTUKabHbIX fedopmaunii Ha yyactke N onpegensoT
CPOKOM €ro akcnayaTtauuu v ycTaHaBAMBalT B 3a[,aHNN Ha MHXEHEPHbIe U3bICKaHUS.

5.10 Mpwu npoektupoBaHumn MM MT Ha cTaguu pa3paboTkum NpoekTa opraHuM3auuy CTPOUTENbCTBA PEKO-
MEHAYEeTCSA BbIMO/IHUTL PacYeTHYH OLLeHKY napameTpOoB 30H pacrnpoCTpaHeHWUs TEXHOMOTMYECKON MYTHOCTU
npyv NpPou3BOACTBE 3eMJISAHbIX paboT B pycsiax pek, YYUTbiBalLLyl0 CPOKM CTPOUTENbCTBA nepexona, BuAbl
NCMNONb3yeMOW 3eM/IEPOIHON TEXHUKU, ee NMPOW3BOAMTENIbHOCTb, NPEeAYCMOTPEHHYIO MPOEKTOM TEXHO/OTUIO
npon3BoAcCTBa paboT, napaMeTpbl TPaHLIEN U TMAPOMETPUYECKUE XapaKTEePUCTUKM BOLHOIO NoTOoKa B MEpPUOS,
cTpouTenbcTBa. Heobxoanmble ANA 3TOW OLEHKM pacyeTbl cnefyeT NPpOBOAUTbL B COOTBETCTBUMN C METOAMUKOA,
npeAcTaB/ieEHHOW B npunoxexHun B.

5.11 OcobeHHOCTM gechopmaynii peyHbiXx pycen Ha NoABOAHbLIX Nepexofax TPy6onpoBOAOB B paioHax
pacnpocTpaHeHUss MHOTO/IETHEMEP3/bIX TPYHTOB B 3UMHUI Nepuog NpuBeAeHbl B NpunoxeHuu I,

6 OnncaHme N OCHOBHbIE XapakTepPUCTUKN TUMOB PYC/IOBOro npotecca
N PeYHbIX Noiim

6.1 MporHo3upoBaHne MJaHOBbLIX U BEpPTUKa/bHbIX AeddopMaLnii peyHbiX pycen u noiiM v NOCTpOoeHue
MMP pycen B cTBOpax MNepexofoB cnefyeT OCYLLeCcTB/IATb C YYETOM MOJIOXEHWIA rMapomopdonornyeckoi
Teopuu pycrioBOro npouecca, rmapomMopdosiornyeckoli TMNM3aymMm peyHbiX pycen u knaccudukaymm Tunos
pycnosoro npouecca, paspaboTaHHbIX B paMKax 3TOl TEOPUN U U3NOXEHHBIX B NpunoxeHun b.

6.2 Mpu aHanuse gecdopmaunii peyHbix pycen cnefyet yuynTbiBaTb, YTOo AedopMalnn pPeYHbIX pycen
MOTYyT ObiTb LMKIUYECKMMU 06paTUMbIMW W OAHOHaNPaB/IEHHbLIMM HeobpaTumbIMKU. Linknuuyeckme obpaTu-
Mble AedopMaLnn CBA3aHbl CABVMXEHWEM AOHHbIX PYC/I0OOPMUPYIOLWMX HAHOCOB B BUAE OUCKPETHbIX (hOpM
Tpex CTPYKTYPHbIX YPOBHEN: MUKPO-, Me30- U MakpodpopMm. OgHoHanpaB/ieHHble HeobpaTumble gedopmaynm
06yC/I0B/IEHbI BAUSHUEM OTPAHUYMBAIOLLNX YC/IOBUIA — UHXEHEPHO-TE0/0MMYECKOro CTPOEHUS PeYHON J0MNn-
Hbl, NHXEHEPHbIX U TMAPOTEXHNYECKUX COOPYXEHUIA 1 MEPONPUATUIA B pycsiax U Ha nolimax pek.

6.3 Mo cTeneHn BMMAHMSA OrpaHuyMBalmLWmXx (GakTOpoB PyCc/IOBOro Mpouecca Ha rugpaBrimyeckne ycno-
BMA NPOXOXAEHWUS PEYHOro NoToKa B pasHble (pasbl BOAHOTO pexuma peyHble pycna cnefyeT pasfenaTb Ha
TpY rmapomopgonormyeckmx Tuna:

- oporpacuueckne MexeHHble pycna (I Tun);

- oporpacpunueckne nasogouHble pycna (Il Tun);

- pycna, ccpopMupoBaBLlUMECS B COOCTBEHHbIX anatBuanbHbix otnoxeHuax (Il tun).

JeTanbHoe onucaHne aTuUX rMApPomMopdonorMyeckux TMNOB PeYHbIX pycen npueeseHo B Tabnuue b.1.

6.4 Mpy ycTaHOB/IEHMM TUNA PYC/I0OBOr0 NpoLecca 1 CXeMbl MHOFONIeTHUX gechopmauuii peyHoro pycna u
nombl cnepyeT MCNob30BaTh KaaccuukaluoHHbIE ONMCaHNA AEBATU TUMOB PYC/IOBOr0 Mpouecca paBHUH-
HbIX 1N TOPHbIX PEK U CXEM WX MHOTOMETHUX LUKIMYeCcKnX aedopmaumnii, npuseseHHble B Tabnuue b.2.
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7 Cnoco6bl 1 MeToAbl NPOKaAKN Tpyb6onpoBOAOB Yepe3 Pekn B 3aBUCMMOCTU
OT TMMNa pPycaoBOro npouecca

7.1 Ons obecnevyeHns HagexHol akcnayatauum MM Tpy6onpoBoAOB Bbi6Op cnocoba, meToga u MecTa
nepeceyeHnss pek AO/KEH ObiTb onpejenieH KpOMe TEXHWUKO-3KOHOMWYECKMX U 3KOS0TMYecKux nokasartesnei
elle 1 rugpoMopdosiornyeckumy napameTpaMmy BOAOTOKA M XapakTepoM (CBOWCTBaMW) NpoLEeccoB ero pyc-
nocgopmMmunpoBaHuns (pycrioBbiX Npoueccos).

7.2 Cnocobbl 1 MeToAbl NepecevyeHns BOAHOT0 06beKkTa [0/KHbl COOTHOCUTLCA C TUMOM K pPasmMepom
peku crnegylouimm obpasom:

- HaA3eMHbI (BO34YLHbIM) CNOCO6 AOoNycKaeTCs Mpu NepecevyeHnmn ropHbiX Pek B MecTax CY>XeHuUs AOMVH
M yuwienuii, CKanncToro gHa, a Takke MasblX pek B paloHax pacnpocTpaHeHUs MHOrosieTHEMEepP3/iblX FPYHTOB;

- TpaHwWweliHbli (NOABOAHBIN) CNOCO6 pekoMeHAyeTCs Npu nepecevyeHnn paBHUHHbLIX PEK BCeX TUNOB pyc-
NOBOro npouecca, a Takke aniloBnasbHblX yYaCcTKOB PeK rOpHO-NpeAropHOi 30Hbl U CPeHUX pPek B palioHax
pacnpocTpaHeHUss MHOTOJIETHEMEP3/bIX TPYHTOB;

- metogbl HHB, THEBLL, MMKPOTOHHENMPOBAHUSA U TOHHENTMPOBAHUSA C UCMNOJ/Ib30BaHUEM LLUTOBOW Npoxoa-
K/ PEKOMEHAYeTCA NMPUMEHATb NPU NepecevyeHnmn pek, XxapakTepusyLWwmnxcs He3HauyuTeIbHbIMU TOPU30HTasb-
HbIMU Y 3HAYNTE IbHbIMU BEPTUKANbHBIMU AedopMaumnammn, a TakkKe pek, XapakTepusylowmnxca 3HaynTenbHbl-
MW CKOPOCTAMMW TEYEHWUA 1 60MbWNM YAe/IbHbIM PACX040M LOHHbIX HAHOCOB, T. €. B YC/IOBUAX, UCKIOUAKLWNX
BO3MOXHOCTb COXpaHeHWUs MPOEKTHbIX MapamMeTpoB TpaHWwewn Ao yknagku Tpybonposoga. MpuoputeTbl npu
BbibOpe mMeToda CTpOUTesbCTBa Nepexoja YcTaHaB/MBAOT B 3aBUCUMOCTU OT MHXEHEPHO-Teo0rmyeckoro
CTPOEHWSA AHA AOMINHbI N OT TEXHUYECKUX BO3MOXHOCTEW NMpoXoAyecKkoro obopynoBaHus.

7.3 Ctpoutenbcteo N metogamy HHB, M'HBL, MWKPOTOHHENUPOBAHUA U TOHHENUPOBAHUA C UCMNOJb-
30BaHMeM LMTOBOW NPOXOAKU NPW 61aronpuATHOM WHXEHEPHO-reosIorMyeckoM CTPOEHUW AHAa A0/MHbI PekKo-
MeHAYyeTCA OCYLW,eCcTBNATL:

- PN OrpaHN4YeHHOM CBOGOAHOM NPOCTPAHCTBE B KOPMAOPE, rAe NPOS0XEeHO HECKO/IbKO TPy6ONpoBOAOB 1 He-
BO3MOXHO 06ecneynTb HafeXHY 3KCcnayaTtauuio CyLwecTBYOLWMX TPybonpoBOAOB MPU CO34aHNM HOBOW TpaHLWwew;

- cTpouTenbcTBe [N HMXE OT MOCTOB M APYTMX akTUBHbLIX COOpYXeHuin | n Il kateropuii, okasbiBatoLnx
CylecTBeHHOe o06uiee uaM nokasbHOE BO34ENCTBME Ha NPoLUEecChbl ABUXEHUSA LOHHbIX HAHOCOB W Ha Mpo-
Lueccbl pycnoopMnpoBaHna Ha ydacTKe NPOEeKTUPYyeMoro nepexofa, XapakTepUCTUKM KOTOPbIX NpuBefeHbl
B NMPUNOXeHUU A,

- nepeceyvyeHnn BOAHONM nperpagbl C UHTEHCUBHbIM CYAOXOACTBOM W CBSI3aHHBIMWU C HUM PErynsiLUOHHbI-
MU 1 HOYTNYOUTENbHBIMU paboTamMun Ha CyL0BOM Xoay;

- nepeceyeHnn pek c NOMMEHHON M PyCNOBON MHOTOPYKABHOCTSAAMMU C aKTUBHbIMW PYCN0OBbIMU Aedopma-
unaAMK B npegesiax nosca pycnoopmMmpoBaHus;

- nepeceyvyeHNn pek C NONMEHHOW 1 PyCc/I0BO MHOFOpPYyKaBHOCTAMM, MPU KOTOPOM AONycKaeTcs MCNOSb-
30BaHMe KOMOWHMPOBAHHOrO MeToja CTpoMTeNbCTBa Nepexofa: TpaHwenHoro u 6ecTpaHweliHoro (nogsem-
HOro) Ha pas/IMyHbIX yyacTkax NnornepeyHoro Ce4eHns MHOropykaBHOro pycna.

8 MeTogmka Bbl60pa Y4HaCTKOB nepecevyeHns pek Mmarmctpa/ibHbIMA He(*)TeI'IpOBO,EI.aMI/I
1M CTBOPOB NOoABOAOHbIX NepexoaoB Marnmctpas/ibHbIX pr6OI'IpOBOp,OB yepes pekn

8.1 TpaHweliHblii cnocob

8.1.1 lNpu BbIGOpPE BapuaHTOB pacnosioxeHus cteopoB [N TpybonpoBoga yYepes3 peku crnepyeT pyko-
BOoACTBOBaTbCA nosioxeHuamn CI 36.13330.2012 (10.2.2, 10.2.5 — 10.2.8) u CIN 482.1325800.2020 (6.3.11
M 6.3.12) 1 ocyw,ecTBiATb BbIGOP NOJIOXEHUSA CTBOPOB NEpPexofoB C yY4eTOM C/efylLlWwmnx obLWwmx ruapomop-
honornyecknx npasusl:

- Ha3HavyaTb Mepexos Ha NAecoBbliX NPAMOJSIMHEHbIX N C/1abon30rHYTbIX y4acTKkax pek ¢ MUHUMasbHOW
WNPUHOI 3aTanainBaeMoli Nolimbl;

- nepecekaTb peky nog yrnom, 6/M3kum K nepneHgnkynsapy K AMHammyeckoin ocum NoToka;

- nepecekatb LWKWPOKME NONMbI Ha yyacTke C MUHUMasIbHbIM YMC/IOM MOWNMEHHbIX MPOTOK W CTapuy, He
Jonyckast KpyTbIX NOBOPOTOB TPACCHI;

- N0 BO3MOXHOCTK n3beratb nepeceyeHnin Tpaccbl C yHacTkamum MHOTFOpPYKaBHbIX Pyces U U3NyUYnH, ume-
IOLWMX CNPAMASAILWNE NPOTOKK;

- n3beratb pacnosioxeHna cTBopos MMM B BepwnMHax U3nyuuH;

- n3beratb pacnosiokeHns CTBOPOB NepexooB Ha nepekarax;
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- n3beraTb pacrnosioXeHNss CTBOPOB Ha ydyacTKaxX, C/I0OXKEHHbIX CKa/lbHbIMWU TPYHTaMU;

- Npy NepeceyeHnn BOAHbIX Nperpag, AHO KOTOPbIX C/IOXEHO CKas/ibHbIMW TPyHTaMU, BE/INYNHY 3arnyobne-
HUs Tpy6onpoBoda Heo6X0AUMO MPUHATbL paBHOW He MeHee 0,5 M, cuntas oT Bepxa 3abannacTMpoBaHHOrO
Tpyb6onpoBoja A0 AHA BOAOTOKA, UK 3arnybutb Tpyby B ckany Ha rny6uHy hT=DT+ 0,5 m, rae DT— anameTp
TpybonpoBoga, M;

- pacnonaratb NN B 30He HaMMeHbLUErO BAUAHUA COOpPYXeHui | n Il kateropuit (cMm. npunoxenue A);

- Ha yyacTkax peku, KkaHana WM BOAOXPaHuUAuLLa, NPUMbIKAKWMNX K TMAPOTEXHUYECKOMY COOPYXEHUIO
HUXe No ero TeyeHuto, pasmeltatsb MMM 3a npegenamm 30HbI aKTUBHOIO OAHOHaMNpaB/IEHHOTo pa3MbiBa pycna
B yAaneHun oT NoAXOLHbIX KAHANO0B K LUI03aM.

B 0Cc060 CTECHEHHbIX YC/I0BMAX, KOrga BO3MOXHOCTb yyeTa 06WWX rMapoMopdoNornyecknx npa.ui
pasmelieHnsa cteopa MM orpaHnyeHa TpeboBaHMAMMU HOPMATUBHO-TEXHNUYECKNX JOKYMEHTOB WUAN HOPMaTUB-
HO-NPaBOBbIX aKTOB 3e€Me/IbHOro, BOAHOrO, /IECHOIO, CAHMTApPHOro, 3KO/I0OTMYECKOTO UM MHOTO 3aKoHOJaTe b-
cTBa, cTBop I TpybonpoBoLa AonyckaeTcs BbibMpatb € y4ueTOM TpeboBaHWU 3TUX AOKYMEHTOB, HO NpU 3TOM
NPOEKTOM [O0/IKHbl ObiTb MPefyCMOTPEHbI AOMOMHUTENbHbIE MeponpuaTusa, obecneymBarolne HageXHOCTb
nogsogHoro nepexoga MT npu akcnayaTtauuun.

8.1.2 Bbibop yuacTka u ctBopoB I cnegyeTt ocyw,ecTBsAiTb B HECKOJ/IbKO 3TamnoB.

Ha nepsom 3Tane npu onpegeneHun HanpasneHusa MT cnepyet BbibpaTb NpefBapuUTeNbHbI BapuaHT
pacnosioxeHus MMM Ha OCHOBaHWM MMEKLLUXCA KapTorpaguyeckmx, aspod0TOCHLEMOYUYHbIX, Tonorpago-reo-
Je3nyeckux nnaHoB yyacTkoB MacwTaba 1:25 000 — 1:50 000 (B 3aBMCMMOCTU OT LWUPWUHBLI pycna) u co-
BPEMEHHbIX U PETPOCMNEKTUBHbIX KOCMUYECKNX CHUMKOB HM3KOro pa3spellieHus (30 M), a Takke NutepaTypHbIX
WUCTOYHUKOB W CBEAEHWI O TMAPOMETEOPONOTNYECKUX, TMAPOMOpPdIoNornyecknx ycnosusax no Cr 482.1325800
N NHXEHEPHO-reoormyeckmx ycnosusax Tepputopun no Crn 446.1325800 B paitoHe npoektupyemoro M.

8.1.3 jnAa gonosiHeHMs cobpaHHbIX MmaTepunanos B cooTBeTcTBUM ¢ CIM 482.1325800.2020 (6.3.13) npo-
BOAST cregyoline Buabl PEKOTHOCLMPOBOYHbIX 06CNefoBaHuik:

- a3poBu3yasibHOE WM Ha3eMHoe (MpyM HeobGX0AMMOCTU) PEKOrHOCUMPOBOYHOE ob6cnepoBaHne BOAO-
TOKOB B npegenax Tpaccbl MT;

- Ha3eMHOEe pPEKOrHOCLMPOBOYHOE 06CnefoBaHMe BblAENEHHbIX Hanbosnee KPYMHbIX U CMOXHbIX nepe-
X04,0B C LWUMPWHON 3epkana BoAbl pycna B MexeHb 75 M u 6onee;

- Ha3eMHOEe pPEeKOrHOCLMpPOBOYHOE 06CnefoBaHMe Yy4yacTKOB Tpacchl, NMPOKAafblBaeMblX BA0/b BOAHbIX
06BbEKTOB, C NpeABapuUTEsIbHON OLEHKON BO3MOXHOCTM 3aTONMEHNSA BOAHbIM OObEKTOM JIMHENHOTO COOPYXEHUS.

B kauecTBe kapTtorpacuyeckoin 0CHOBbI MpW PEKOrHOCLMPOBOYHOM o6cnefoBaHuu criegyet MCNo/b30-
BaTb KpynmHOMaclTabHble KapTbl MAM naaHbl MacwTaba 1:10 000 — 1:25 000 1 coBpeMeHHble mMaTepuasnbl
[33 cpegHero paspeweHus. Mpu OTCyTCTBUM TakmMx KapT (na1aHoB) uam maTtepuanos 33 HeobxogMmo cocTa-
BUTb CXEMAaTUYeCKnii NiaH yyacTtka peku.

PekorHocunpoBoyHoe obcnegoBaHue cnepyeT NPoBOAWTL MPU HU3KOM YpPOBHE BOAbl B peke Ha y4yacT-
Ke, OxBaTblBaKwLWeEM [ABe-TpU cpefHune pycrioBble (POpPMbl (JIEHTOYHbIE TPAAbI UM MOGOYHM) WM TPU peu-
Hble W3NYy4nHbl (NEpecekaemMyd U [ABE CMEXHble), AJIMHY KOTOPOro ycTaHaB/MBakwT B COOTBETCTBMM C
Cn 482.1325800.2020 (7.1.8).

B xone o6cnepoBaHusa Ha naaH (CXemy) ydacTka HaHOCAT rpaHuLbl NOAMbIBAEMbIX yYaCTKOB Gepera peku,
MECTOMOJIOXEHNE Me30hopM peyHoro pycna (noboyHel, ocepenkoB), Koc, nNashkel, rpebHein nepekaToB M OCTPO-
BOB, YCTaHaBNMBAIOT XapakTep CTPOeHUs 6eperos, KPYMHOCTb AOHHbLIX OT/IOXEHWI, HaNnuMe pacTUTeNbHOCTN Ha
6eperax v pycnosbix hopmax u onpefensoT MecTa BO3MOXHOIO 06pa3oBaHusa 3aX0pOB M 3aTOPOB Jibja.

8.1.4 C uenblo NosyvyeHns AONOMHUTENbHbLIX CBEAEHUI O pexume pycroBbix gedopmaumnii B MHOrofieTHEM
paspese (Temnbl pa3mbiBa 6eperos, CMelleHne naecoB U NepekaTos, NepemelieHne U3nyyuH, nNpopbiB neTesb,
OTTOPXEHMe NoboyHel, pa3BuUTMe CNPAM/ISAILWNX NPOTOK U PyKaBOB) B NepMoj, PEKOrHOCLMPOBOYHOro obcneno-
BaHMA cnefyeTt NPoOBOAUTL ONPOC MECTHbIX XUTEsel, a Takke PeYHUKOB, pbi6akoB, NMEPEeBO3YNKOB NapoMOB U Ap.

8.1.5 B pononHeHue k nonoxeHnsam 8.1.1 u c yyetom TpeboBaHuini CIN 482.1325800.2020 (6.3.12) npu
BbIGOpEe OKOHYaTE/NILHOrO CTBOpa nepexoja Heo6X0A4MMO PYKOBOACTBOBATHLCA CMeAylWUMU pekoMeHaauuns-
MU 1 Ha3HavaTb CTBOp:

- Ha y4yacTkax pycen C /IeHTOYHO-TpsAA0BbIM, MOOOYHEBLIM U OCEPEeKOBbIM TUNaMuW — Ha MNI1ecoBbIX
yyacTkax, B HWKXHEN 4acTu NIEHTOUYHbIX rpsg, NO60YHER N 0CEepeKoB;

- Npy orpaHnyeHHom 1 CM (418 NONOrMX U3YyUYUH) — Ha NNECOBbIX YHYacTKax HUXe BEepLUVHbI U3NYYUHbI;

- CM (pns Xopowo pa3BUTbIX U3/TyYMH C YrOM pas3BopoTa 6osee 120° nam cteneHbo pas3BUMTOCTU 6O-
nee 1,7) — B6nu3un Touek nepernba n3nyymHel (Mexay naecom un nepekatom);

- He3aBEPLWEHHOM MeaHApPMPOBaHWKU C pa3BuBalLLelica CNpPAMAAKLWENR NPOTOKOA — Ha oTMupatoLuLei
n3nyunHe 6e3 nepeceyvyeHns CnpAMAAIOLWENR NMPOTOKK;

- PyCn0BOI i MHOTOPYKaBHOCTU — B MecTax Hambonee rny6oKnx naecos, HU30BbIX YHACTKOB CMOMN3aK0LWMX
OCTPOBOB.
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8.1.6 He cnepyet pacnonaratb MM B Mectax BO3MOXHOro obpasoBaHus HaBasoB, 3aTOPOB U 3aX0POB
NbAa, a Takke UHTEHCUBHOIO paspylleHns 6eperoB B pesysibTarte 3p03vMn U CKIIOHOBbLIX NPOLECCOB.

8.1.7 TouHoe mecTononoxeHune cteopa MM Ha BbIGPaHHOM y4yacTke nepexofa peku ycTaHaBAMBaKT Mo-
cne BbINOJ/IHEHUA PYC0BOI CbEMKN.

8.2 bBecTpaHLWeiHbie MeToAbl CTPOUTENILCTBA NEepPexonoB

8.2.1 K 6ecTpaHwWweiHbIM MeTogamM CTPOMTeNbCTBa NOABOAHbLIX nepexogoB MH oTHOCAT:

- MeTo[, HakK/IOHHO-HanpaB/IeHHOro 6ypeHus;

- MeTo/[, rOpM30HTasIbHO HanpaB/IEHHOro GypeHns LUTOM;

- MeTo/, MUKPOTOHHE/INPOBaHUS;

- MeTo[, TOHHEe/IMPOBaHNA C UCNOJIb30BAHNEM LMTOBOI MPOXOAKN.

Kpome yka3aHHbIX B 7.3 1 8.1.1 nosoxeHwnit No BbIGOPY y4yacTka pacnosioXeHns cTeopa nepexoga, KoTo-
pble Heob6xoanmo cobngath Takke U Npu cTpoutenscTee MMM 6ecTpaHWenHbIMU MeTogaMn, cnegyeT Takxe
yunTbiBaTh MOMIOXEHNA HACTOALWEro nogpasaena.

8.2.2 C uenbto yyeta gedopmaumy 6eperoB pek nNpyv NpUMMEHEHUN ykasaHHbIX MeTOAO0B AN1A pacrnoso-
XEHWs1 CTBOPOB NepexofoB crnefyeT BbiGUpaTb yyacTkn € HamboNblMM MPOSAB/IEHUEM WMCKYCCTBEHHbLIX WK
€CTeCTBEHHbIX (DaKTOpPOB, OrpaHNYMBalOLLLMX TOPU30OHTaNIbHOEe (N1aHOBOE) NepeMeLLeHne pycna.

8.2.3 lMNpwu BbIGOpE MecTononoxeHna cTeopa MMM cnegyeTt yyuTbiBaTh AaHHble O WWMPUHE fosica coBpe-
MEHHOIo pycnoopmMnpoBaHMA MPU Tunax PycsioBOro npouecca, Hab/ofaeMblXx HaA NepecekaembiX pekax,
KOTOpble NOJIy4YeHbl HA OCHOBE 06PabOTKM MMELUXCA Tonorpamnyecknx kapT nin KOCMUYECKUX CHUMKOB.

8.2.4 lMpn HEeBO3MOXHOCTK BblIGOpa yyacTka peku ¢ TUNOM PYC/I0BOro npouecca, A1s KOTOPOro xapak-
TepeH y3Kuini nosic pycnogopmmpoBaHms (MOGOYHEBLIM TWUM PYCNOBOro mnpouecca WUanM orpaHMYyeHHoe MeaH-
ApvpoBaHue), 1 Npu HEN30EXHOCTN NepeceyeHns pekn Ha yyacTKe C LMPOKMM NOSACOM pyc/odhopMnpoBaHus
cnepyet nnaHupoBaTb NpoBefeHWe Ha nepsomM atane VMW gononHuWTeNbHbIX TMAPOOTMYECKUX N3bICKAHUIA
no cneuynanbHON nporpamme A5 pas3paboTky TOYHOIO NPOrHo3a Pas3BUTUS pycria Peku, ee NPOTOK N NoMeH-
HbIX MAacCMBOB Ha pacyeTHbIn Cpok akcnayaTauuu MM MT.

B Takux cnyyasx cteop [I, nonoxeHne ToYek BXofa W BbIXofa TYHHENA ycTaHaB/AUBAIKOT TOJILKO nocrne
NpoBefieHNss TPeTbero atana pacyeTos, T. €. nocne pa3paboTkn NPorHosa pasBUTUS PYC0BbIX MPOLLECCOB Ha
yyacTke.

8.2.5 MepeceueHne 6OMbLWINX U CPedHUX pek becTpaHLWweliHbIMXM MeToAamun LenecoobpasHo BbINOMHATb
Bbllle MO TeYEHU0 B HEMOCPELCTBEHHON 6/IM30CTN OT MOCTOBbIX MEPEXOAO0B, UCKYCCTBEHHO CTabuiansnpyo-
WX TOpU3OHTaNbHble AedopMauunn pycna. NpenmyuiecTsaMy Takoro CoHNMXeHNs CTBOPOB ABNAIOTCA YMEHb-
lWeHne 4NUHbI Nepexoja v o6bema usbickaHuin, ctabunmsaunsa n1aHoBOro Non0OXeHWs 6eperos, BO3MOXHOCTb
OoTKasa OT oCyL,ecTBneHns 6epero3almTHbIX MEPONPUATUIA, YNPOLWEHNE TPAHCNOPTHbLIX Npobiem.

8.2.6 Mpu OTCYTCTBMM BO3MOXHOCTWN UCMNONb30BAHUSA UCKYCCTBEHHbIX OrpaHnymMBarLmnx @akropos crne-
AyeT oTgaBaTb npeanouyteHue Tem BapumaHTam MM, rge Hambonee BblpaXeHbl eCTeCTBEHHble OrpaHuyuBato-
wue axkTopsbl.

K Takmm yyacTkam OTHOCAT:

- MecTa CYXEeHWn peyHbIX A4O/INH, NMEKLWNX, Kak NpaBnio, 4eTkoobpasHoe CTpoeHue;

- Y3Kkvne JO/IMHbI TUna /I0X6MH NegHUKOBOIo BbliNaxuBaHUs, CKIOHbI KOTOPbIX CMOXEHbl KPYNHOO06/10MOY-
HbIMU, CKas/IbHbIMU, TAIMHUCTLIMWU TPYHTaMW;

- pekn ¢ O4HOCTOPOHHMMMW NOWMaMMK, PyCcao KOTOPbIX NPMXaTo K O4HOMY, Kak npasu/io, BbICOKOMY CKJ/10-
HYy HaAnNoNMeHHOW Teppackl U [ONHbLI. [MOAMbI MOTYT BbITb Kak COBPEMEHHbBIMU, TakK U YHac/ef0BaHHbIMU,
T. €. ChOpPMUpPOBAHHLIMW He B pe3y/sibTaTe N/aHOBbIX gedopMaLnii COBPEMEHHOTO pycna;

- OTHOCUTENIbHO NPSAMOJINHEHbIE pyCcna pek C yHac/ef0BaHHbIMW O4HOCTOPOHHUMU WAWN ABYCTOPOHHM-
MU noimamu;

- YYacCTKN PeK C pycsioM, Bpe3aHHbIM B KPYNMHOOG/IOMOYHbIE WAWN T/IMHUCTbIE TPYHTHI;

- y4acTKu pek, rie WwupuHa COBPEMEHHOro nosca mMeaHgpupoBaHusa coctaBnfeT meHee 50 % LWNPUHBI
NONMBI.

8.2.7 He cnepyet pacnonaratb M B mectax BO3MOXHOro o6pa3oBaHuns HaBasioB, 3aTOPOB U 3aXOpPOB
NbAa, UHTEHCUBHOIO paspylleHns 6eperos B pesysibTaTe 3p03UN N CKIIOHOBbLIX MPOLECCOB.

8.2.8 He cnepyet pacnonaratk N B 30He aKTUBHOTO B/IMAHUA pa3paboTaHHbIX NOABOAHbLIX KAPbepPOB No
[06blye pyAHbIX UM HEPYAHBIX NCKOMaeMblIX.

8.2.9 Ha BbiGpaHHOM C y4yeTOM Tuna Pyc/IOBOro npouecca ydyacTtke (B cooTBeTcTBumM c 8.2.2—8.2.6)
cteop Il cnegyet HasHayaTb C y4eTOM YCTaHOB/IEHHOIO TUNa PycsoBOro npouecca.
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8.2.10 Ha pekax ¢ NeHTOYHO-rpALOBbLIM M MOBGOYHEBBLIM TUNAMU PYC/IOBOrO npouecca CTBOP MOXeT npo-
X0AUTb yepes /by YacTb NEHTOYHON rpsagbl, MO60YHS M nneca.

Mpn orpaHnyeHHOM MeaHgpupoBaHun cteop MMM MoXeT nepecekaTb NOOYI YacTb NOMEHHOrO Maccu-
Ba W njeca npu ycsioBMM pacnosiokeHns Toyek Bxoda U Bbixoga TpyObl 3a npefenamMmu nosca meaHgpuposa-
HWSA, T. €. HA Hepa3MbiBaeMoli Teppace.

8.2.11 Mpwu BbIGOpPe cTBOpa MM yepe3 cBOGOAHO MeaHAPUPYHLLIME PEKM HEOOXOAMMO y4YMTbiBaTb, YTO
n3flydMHa B CBOEM pa3BUTUU MPOXOAUT pasHble CTafuu MNOJIHOTO FeHeTuyeckoro uukna (CM. pucyHok 8.1).
Mostomy ctBop [N HYXHO Ha3HayaTb B 3aBUCMMOCTW OT CKOPOCTU U OANINTE/IbHOCTU PasBUTUA U3NYUYUHLI C
yyeToM criefyrwmx ctaguii ee pasButus:

- NpX cTeneHn pasBUTOCTU U3/yUuHbl 40 1,40 nsnyymHa cnonsaeT BHU3 NO TeUEHU0, Nogo6HO n3yymHe
OrpaHNYEeHHOro MeaHApPUPOBaHUS;

- CTeneHn pasBUTOCTM M3nyduHbl oT 1,40 go 1,70 HabnwpgawTca 3amegnieHne NPOAO/bHOIO Cnosi3aHus
N3MYyUYUHbl N YCUIEHNE ee MOMNepeyvYHoro cCMeLlLeHns BMeCcTe C ee pa3BopoTOM BOKPYr ToUYek neperunoba;

- CTeneHn pas3BMTOCTU U3ny4mHbl oT 1,70 go 2,0 npeobnagaeT ee nonepeyHoe pasBuTne, U oHa NpuUob-
peTaeT CerMeHTHO KPYTYl0 U acMMMeTpUUHYo hopmy.

CTeneHb pa3BMTOCTU U3NyunHbl: a) <1,4; 6) 14517, B) 1,7-5-2,0; 1), A), €) >2,0

PucyHok 8.1 — lMocnegoBaTtenibHble NOMOXEHUS CTaAWiA pasBMTUSA M3yuMHbl B xone CM

Mpn He3aBeplWEHHOM MeaHApPUPOBAHUM Ha pPaHHUX CTaAuAX pasBuUTUSA MeaHApa Ha noimMe nosBnseTcs
[0BOJILHO NPOTSXEHHasA cnpaMnsiowan npoToka, NOCTENEHHO NMpespallarLwascs B rnasHoe pycso. B ceoem
pas3BMTMM NPOTOKA MPOXOAMT pasHble CTaguu, CBOWCTBEHHbIE pa3/IMYyHbIM TMNaMm PyCcnoBOro npouecca.

8.2.12 MNpun He3aBeplWeHHOM MeaHApPUPOBaHWW CTBOP Mepexofa cnefyeTt pacrnofsiaratb B COOTBETCTBUU
CO CTaAuAMU pasBUTUA /TABHOTO pycna Y NPoToKa U UX NPOAO/IKUTENBHOCTLIO!

- Ha OTMMparoLLell U3ny4ymHe rnaBHOro pycna 6e3 nepeceyvyeHns CNPAMISAKOLWENA NPOTOKK;

- Ha rpaHuLe mexay ABYMS CMEXHbIMU U3/TlydYnHaMmu rnaBHOIo pycna,;

- B [/TaBHOM pyc/ie Npu KOHcepBaLuuy CNpAMASAIOLLLER NMPOTOKN.

Mpn 3aTOM TUne pycrioBOro nporecca BO3MOXHO KOMOWHMPOBAHHOE MepeceyvyeHne ABYX pycen peknm —
6ecTpaHlWenHbIM U TpaHWeNRHbIM cnocobamu.

8.2.13 lpn NOWMEHHON MHOTOPYKABHOCTW B paclIMpeHnsIX AO/IMH peka TeyeT MHOTMMWU pykaBamu, KOTO-
pble NepnoAnyYecKkn CTaAHOBATCA OCHOBHbLIM PYC/IOM.

HasHauaTb CTBOpP nepexoga Ha Takmx yyacTkax 60nblIMX U CpegHuX pek HeuenecoobpasHo 13-3a 60/b-
WO WNPUHBI AHA A0ANHbI, 3aHATBLIX PYC/OM 3TOro Tuna.

Cteop MM (cMm. 8.1.3) cnefyeTt BbIGUPATL B CYXEHHbIX YacTAX AOJIMH, TAe rnaBHOe pyc/iio 06bIYHO 3a-
HUMaeT OCHOBHYIO 4acTb AHa [O0/MHbI.

8.2.14 TMpu HanMuuu NporHo3a pasBUTUA KaX[Ooro U3 pykaBOB MNPV NONMEHHOW MHOrOpPyKaBHOCTM Ha
50-neTHMin nepuoj BO3MOXHO NMPpUMeHeHne KOMOUHMPOBAHHOIO cnocoba nepecevyeHns pekn (TpPaHLWenHoro u
6ecTpaHLeinHoro cnoco6os).

8.2.15 lMpwu pycnoBoii, kak 1 Npu NOWMEHHON, MHOropykaBHocTu cteop [N uenecoobpa3Ho pacnonaratb
B Y3KOW 4acTu A0/IMHbI, 60pTa KOTOPO YacTO C/I0XEHbl KPYMHOO6/M0MOYHLIMU UAWN FANHUCTLIMU TPYHTaMMU.
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9 OueHKa XxapakTepucTuK TpaHcnopTa HaHOCOB u gecopmauyunii pycen
M NONM peK Npu pasHbix cnocobax n metogax Npokagkm Tpyb6onpoBoLoB

9.1 PacueTbl NOABWKHOCTM PYC/IOBOIO ajl/IloBUasIbHOrO Matepuana, XxapakTepucTuK pycroBbIX
MUKPOMOPM U pacxofa AOHHbIX HAHOCOB

9.1.1 K BbIbOpy MeTOAOB pacyeTa YC/MOBWUIA MNOABMXHOCTU [OHHLIX OT/OXEHWI, XapaKTepucTtuk
MUKPOOPM-TPSAL U pacxofa AOHHbIX HAHOCOB c/efyeT NoaxoauTb AuddepeHunpoBaHHo, C y4eToM chneuu-
hUKM TMAPaBANYECKNX YCNIOBUIA U TPAHYIOMETPUYECKOTO COCTaBa [OHHbIX HAHOCOB PaBHUHHbIX U TOPHbLIX PEK.

9.1.2 YcnoBusi HapyLleHUs yCTOWYMBOCTU U Havyana ABUXEHUS 4acTul, Ha AHE BOAHbIX NOTOKOB onpe-
LeNnsiTca KPUTUYECKMMWN 3HAYEHUSMU CpefHeil Ha BepTUKasn CKOPOCTM MOTOKAa — HepasmblBaloLWEeNn CKO-
pocTblo. Ha paBHUHHbIX pekax Hepa3mblBaloLMe CKOPOCTU MESKUX U KPYMHbIX ppakunii OHHbLIX OTNOXEHWN
nMetoT 61M3KMe 3Ha4YeHUs. Ha ropHbix pekax HepasmbiBatolLMe CKOPOCTU MESKMUX M KPYMHbIX hpakunin CUIbHO
pasnuyatotcs. ITO cnefyeTt yuuTbiBaTb NpU pacyeTe XapakKTepucTUK ABUKEHUA LOHHbIX HAHOCOB.

9.1.3 PacueTbl Hepa3MblBalLMX CKOPOCTEN TeueHWid cnepyet NPoOBOAWUTbL AN BCEX TOYEK nepenoma
NoNepeyvyHOro cevyeHnus pycna B CTBOpe nepexoga ANs YPOBHel BOAbl, COOTBETCTBYHOLWMUX NpegnonaraeMmomy
nepuogy CTPOUTENLCTBA Nepexofa U AN pacyeTHbIX MakCMMasbHbIX ypoBHeW Boabl 10 % ob6ecneyeHHOCTH.

9.1.4 HepasmbiBatowme ckopoctu notoka \/0, m/c, Ans necyaHo-rpaBMiAHOTO MaTepuana paccyuTbiBaloT
no coopmyne

Y0 = 3,0H°'2(c/+ 0,0014)°>3, (9.1)

roe H — rny6uHa noToka Ha pacyeTHoll BepTukanu;
d — cpeaHeB3BELUEHHbIV AMamMeTp AOHHbBIX OT/IOXEHWl, onpegensieMslii no hopmyne

I dfl
d= 9.2
P (9.2)
roe dj — cpepgHuii pasmep /-ii opakLMm AOHHbBIX OT/IOXEHUA, M;

Pj — pons /-ii dpakymn B npobe, %;
P — ponsa, paBHaa 100 %.
9.1.5 HepasmbiBawwme ckopoctn \/0, M/c, raieyHO-BaNlyHHOro MaTepumana paccymTbiBalOT No popmyne
03
V0 =3,2Jd (9.3)

Ecnu npu pacuete no cpefHeB3BelleHHOMY gnameTpy d Hepa3mbiBatloLias CKOPOCTb OKaXeTcsl 6osblue
thakTuueckoii cpegHeli Ha BEPTUKA/IN, HYXHO B yKasaHHble (DOPMY/ibl BBECTU NOMPABOYHbI/ KO3 MULNEHT Ha

d
HEOAHOPOAHOCTb TPyHTa — MHOXWNTEJb N BbINO/IHUTL pacyeT 3aHOoBO. ,ﬂ,l'lf-l rasie4yHo-BasiyHHOro
Ve90 vy
TPyHTa, ecnn Hepa3MbiBalowad CKOPOCTb CHOBa OKaXeTcCA 6onbwe (*)aKTVILIeCKOVI, Ana oueHkKn noaBMXHOCTU
mnn2

BMecTo chopmynbl (9.3) cnegyeT npumeHnTb hopmyny (9.1) ¢ nonpaBOYHbIM KO3 ULMEHTOM
\ d90)

Ecnv n nocne BBeAeHUA NOMPaBOYHOIO KOadhduumMeHTa HepasmbiBalLlLias CKOPOCTb NpeBbillaeT gpak-
TWYECKYI0, 3TO MOXeT 03HauaTb, YTO MMEeeT MECTO HEeMOJHbIA TpaHCNoOpPT AOHHbLIX HAHOCOB (He Bce dhpakyum
OOHHbIX OTNOXEHWIA HaxoOATCS B ABWMXEHUWU) WM pacxop AOHHbIX HAHOCOB 6/IM30K K Hy/0. B aTom cnydyae
cnepyeT OLEHUTb NOABUXHOCTL 60siee Menkux pakunii OHHbIX OTNOXeHWA. OLEeHKY cnegyeT NPOU3BECTU
ABYyMs cnocob6ammn 1 Ans AanbHellWnx pacyeTtoB BbiGpaTb pe3ynbTaT, NokasbiBalWnii Han6onbLY NOABUX-
HOCTb [AOHHbIX OT/IOXEHMUIA.

9.1.5.1 MepsBbIili cnocob

CnepayeT BbIMOSIHUTL OLEHKY MOABUXHOCTU OTAENbHbLIX MENKUX hpakumnii LOHHbIX OTNOXEHWH, Yeli cpen-
HWii pasmep dj MeHblle cpeAHEB3BELIEHHOrO AnaMeTpa BCeil CMecn LOHHbIX OTN0XeHUn d. OueHKy noABUX-
HOCTU AN15 Bcex chpakuunii cneayeT BbINOAHATL No popmyne (9.1). Lanee cnegyeT OLEHUTb CYMMapHYH 4010
NOABWXHbIX hpakLnii AOHHbIX OT/IOXEHUA ProaB OTHOCMTENIbLHO BCero coctaBa cMeck. OLEHKY BbINOJIHSOT MO
dopmyne

ANOAB = ~AMO 4 B”° (9-4)
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roe P/nojB — nNpoueHTHOE cogepXaHne Kaxnolh pakuum OOHHbIX OT/IOXKEHWIA, ANs KOTOPO HepasmbiBak-
Las CKOPOCTb MeHblUe pakTUYecKol cpefHel Ha BepTukau.

Ecnu okasbiBaeTcs, 4YTO A1 HaMMeHbluen pakuum LOHHbIX OTNOXEHU Hepa3MbiBalLas CKOpPOCTb
npesbiWaeT hakTUUYecky, TO JOHHbIE OT/IOXEHUS cnefyeT cuntTaTb HenoABWXHbIMK, Progg = 0. B atom cny-
yae BTOPOW CNOCO6 OLEHKM NOABMXHOCTU NPUMEHSTH HE HYXHO.

9.1.5.2 BTtopoi cnocob

CnepyeTt UCKNKUYUTb Hanbosee KpynHy dpakunio AOHHbIX OT/IOXEHUA 1 paccunMTaTb CpefHeB3BELIEH-
Hblli AnaMeTp 3aHoBO. B atom cnyyae Bmecto P B 3HameHaTene dopmynbl (9.2) fO/XHA CTOATb pasHOCTb
(P - P/tax), rae P/Tax — NpOUEHTHOE COAEPXaHMNE UCKIIUYEHHON (hpaKkLMm AOHHbBIX OTNOXeHWA. lanee cne-
AyeT paccumTaTb Hepa3MbiBaKLUY CKOPOCTb ANA AaHHOro gnameTpa no ggopmyne (9.1). Ecnn HepasmbiBa-
H0las CKOPOCTb MeHblue (hakTMYeckol cpefHeill Ha BepTukasiv, TO 3aTEM pPacCUYUTbIBAOT CyMMAapHY L0/H0
NOABWXHbIX (hpakumnii LOHHbIX OTN0XeHWA Progs no dopmyne

AnoaB- P ~ max- (9-5)

Ecnv Hepa3MmbiBawwas cKopocTb 60siblie (DakTU4Yeckoi, TO NpPoOBOAAT OUEHKY CpPpefHEB3BELUEHHOTO

AvameTpa NOBTOPHO, HO yXe 6e3 yyeTa NepBOil M BTOPOW MO KPYNHOCTU (ppakumii 4OHHbIX OT/IOXeEeHU. One-

pauuio NOBTOPAIT A0 Tex Nop, noka nyTem nocnefoBaTesibHOro0 UCKNYEeHUs Hanbonee KpynHbIX hpakuunii

He byaeT HallgeH cpefHEeB3BELUEHHbI AnameTp, OJ/1 KOTOPOro HepasMbiBawlas CKOpPOCTb OyAeT MeHblle
pakTmyeckoii. [lonw NOABMXHBIX hpakumii 4OHHbIX OT/I0XEHMWIA Prioge paccunTteiBaloT No dpopmyne

AnogB = P ~ max- (9-6)

9.1.6 3HayeHua HepasMmbiBalLUWMX CKOpocTeli noTtoka no cpopmynam (9.1) u (9.3) npuBeAeHbl COOTBET-
CTBEHHO B Tabnuuax 9.1 n 9.2. HepasmbiBalolime CKOPOCTU ANA TaneyHbliX U BaNyHHbIX YacTuL, Takke MOoryT
6bITb ONpegeneHbl NO AaHHbIM Tabauubl 9.3.

MpumedyaHune — TMpn HEOOGXOAMMOCTM OMNPEAESIEHNA Hepa3MblBatOLMX CKOPOCTE ANA CBSA3HOMO rpyHTa
cnepyeT Nosb30BaTbCs pekomeHgaumsamn [2].

Ta6nuuya 9.1 — 3HaueHVsi CpedHKX Ha BepTUKasIsaX Hepa3MblBaloLMX CKopocTeil notoka VQ m/c, B 3aBUCMMOCTY OT
rNyGUHbI NoToka H, M, A1 necuyaHbIX U rpaBUiiHbIX YacTuL,

rnyéuxa OvnameTp yactuy d, Mm
noToka
H, m 0,1 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1,0 2 4 6 8 10

0,5 0,37 0,38 0,39 0,40 040 041 0,41 0,42 042 043 0,48 054 1060 064 0,68
1,0 0,43 044 044 045 046 0,47 047 048 049 049 055 063 069 0,74 0,78
15 0,46 047 048 049 050 051 051 052 053 054 059 068 0,75 0,80 0,85
2,0 0,49 050 o051 052 053 054 054 055 o056 057 063 0,72 0,80 0,85 0,90
2,5 0,51 0,52 054 054 o055 056 057 058 059 o060 066 0,75 0,83 0,89 0,94
3,0 053 054 o056 056 057 058 059 0,60 0,61 0,62 0,68 0,78 0,86 0,92 0,98
3,5 0,55 056 057 058 059 o060 061 062 063 064 0,70 0,80 0,89 0,95 1,01
4,0 0,56 0,58 0,59 0,60 0,61 0,62 062 063 0,64 0,65 0,71 0,82 0,91 0,98 1,04
4,5 0,58 0,59 0,60 0,61 0,62 063 064 065 066 067 0,72 0,84 093 1,00 1,06
5,0 059 o060 062 062 063 064 065 066 067 068 0,76 0,86 096 102 1,08
6,0 0,61 0,62 064 065 066 067 068 069 0,70 0,71 0,78 089 099 1,06 1,12
7,0 0,63 064 066 067 068 0,69 0,70 0,71 0,72 0,73 081 0,92 1,02 1,10 1,16
8,0 0,65 066 068 069 0,70 0,71 0,72 073 0,74 075 083 09 105 1,12 1,19

9,0 0,66 068 0,69 0,70 0,71 0,72 0,73 0,74 0,76 0,77 0,85 0,97 1,08 1,14 1,22
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FnybuHa AnameTp yactuy d, MM

noTtoka
H, m 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 2 4 6 8 10
12,0 0,70 0,72 0,73 0,74 0,76 0,77 0,78 0,79 0,80 0,81 0,90 1,03 1,14 1,22 1,29
13,0 0,72 0,73 0,74 0,76 0,77 0,78 0,79 0,80 0,81 0,82 0,91 1,05 1,16 1,24 1,31
14,0 0,73 0,74 0,75 0,77 0,78 0,79 0,80 0,81 0,82 0,84 0,93 1,07 1,18 1,26 1,34
15,0 0,74 0,75 0,76 0,78 0,79 o080 082 083 084 0,85 0,94 1,08 1,19 1,28 1,36
16,0 0,74 0,76 0,77 0,79 0,80 0,81 0,82 0,84 0,85 0,86 0,95 1,10 1,20 1,29 1,37
17,0 o,75 0,77 0,78 0,80 0,81 0,82 0,83 0,84 0,86 0,87 0,96 1,11 1,22 1,30 1,38
18,0 0,76 o,r8 0,79 o080 082 083 0,84 0,85 0,86 0,88 0,97 1,12 1,23 1,32 1,40
19,0 o,77 0,78 0,80 0,81 0,83 0,84 0,85 0,86 0,88 0,89 0,98 1,13 1,24 1,34 1,42
20,0 0,78 0,80 0,81 082 084 085 0,86 0,87 0,88 0,90 1,00 1,14 1,26 1,35 1,43

Ta6nuua 9.2 — 3Ha4YeHUsi CPEAHMX Ha BEPTUKa/AX Hepa3MblBalOLWMX ckopocTeil notoka \/O, M/c, B 3aBUCUMOCTU OT
rNyGWHbI NOTOKa H, M, A/ rasieyuHbIX U BaslyHHbIX YacTul, no popmysie (9.3)

rny6uHa AnameTp yactuy d, Mm

noToka
H ™ 15 20 30 40 50 70 100 150 200 250 300 400 500 600
0,5 1,12 1,19 1,29 1,37 1,43 1,53 1,64 1,78 — — — — — —
1,0 1,38 1,46 1,59 1,68 1,76 1,88 2,02 2,19 2,32 2,43 2,52 — — —
1,5 1,56 1,65 1,79 1,90 1,99 2,12 2,28 2,47 2,62 2,74 2,84 3,01 3,15 —
2,0 1,70 1,80 1,95 2,07 2,16 2,31 2,49 2,70 2,86 2,99 3,10 3,28 3,43 3,56
2,5 1,82 1,93 2,09 2,21 2,31 2,47 2,66 2,88 3,05 3,19 3,31 3,51 3,67 3,80
3,0 1,92 2,03 2,21 2,34 2,44 2,61 2,81 3,04 3,22 3,37 3,50 3,70 3,87 4,02
4,0 2,09 2,22 2,41 2,55 2,66 2,85 3,06 3,32 3,52 3,68 3,81 4,04 4,22 4,38

Tab6nunuya 9.3 — 3HayeHns cpefHMX Ha BEPTUKasIsiX HepasMblBatoLWMX ckopocTeli notoka VO, M/c, B 3aBUCMMOCTMK OT
rNy6yHbl NoToka H, M, A4 raneyHbiX 1 BaslyHHbIX YacTul,

Fny6una [vnameTp yactuy, d, Mm

noToka
H ™ 15 20 30 40 50 70 100 150 200 250 300 400 500 600
0,5 1,12 1,23 1,41 1,52 1,62 1,75 1,88 1,97 2,00 2,00 — — — —
1,0 1,25 1,40 1,60 1,76 1,88 2,07 2,30 2,50 2,67 2,74 2,78 2,80 2,80 —
1,5 1,34 1,47 1,71 1,88 2,03 2,25 2,52 2,83 3,02 3,14 3,27 3,34 3,43 3,47
2,0 1,38 1,54 1,79 1,98 2,22 2,37 2,66 3,00 3,26 3,42 3,54 3,74 3,90 3,92
2,5 1,42 1,58 1,85 2,10 2,33 2,47 2,80 3,17 3,41 3,63 3,70 4,00 4,21 4,28
3,0 1,46 1,62 1,90 2,12 2,38 2,65 2,87 3,28 3,58 3,80 4,00 4,22 4,45 4,60
4,0 1,51 1,68 1,95 2,19 2,40 2,71 3,22 3,43 3,80 4,06 4,25 4,56 4,86 5,00

9.1.7 [na onpegeneHnsa ob6paTuMbIX 3HaKoNnepeMeHHbIX AedpopMauunii gHa (Ce30HHbIX aedopmauunii) u

pacxofa [OHHbIX HAHOCOB HEOGX0AMMO onpefesiMTb TeoMeTpuyeckue pasmepbl ¥ AUHAMUYECKUE XapaKTepu-
CTUKU PYCNOBbIX MUKPOOPM (rpsig). Fpagbl 06pasyoTcs npy CKOPOCTAX NOToKa, NPeBbIWAKLWNX HEpPa3MbIBa-

H JC H
lOLLMe CKOPOCTM, W NPU 3HAYEHUSIX [M1afgKocTM notoka — >15 wam — > 30 .
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9.1.8 OnwvHy rpag /r, M, NpyM yCTaHOBMBLUEMCS peXume ABUXEHUA BOAbl ONpeaenswT no cnegyowei
3aBUCHMOCTH:
(9.7)
roe C — koapcpuumneHT Wes3n Ha BepTukanu, mOHc;

4 =9,81 — yckopeHue csobogHOro nageHus, m/c2.
Mpn OTCYTCTBUUN AAHHbIX O TMAPAaBANYECKUX XapaKkTepucTukax notoka gnvHa rpsag /p M, ycTaHOBUBLUETO-
ca npodhuna MoxeT OGbITb NPUHATA B CpeLHEM PaBHOIA:
/r'=6,5H. (9.8)

9.1.9 BbicoTy Mukpodopm-rpsag h2, M, onpegensioimx pacxos AOHHbIX HAHOCOB M aMNaMTyay 3Hakone-
peMeHHbIX KonebaHuii AHa Npyv yCTaHOBUBLLUEMCSH pPeXuUMe WX NepemMelleHns, peKoMeHAyeTCa paccynuTbiBaTb
no popmynam:

a) 4ansa rny6uH H > 1 M B paBHUHHbIX pekax:

[m=0,2 + 0,1 H] (9.9)
6) [AO15 KPYMHbIX PABHUHHbIX PEK, C/TIOXKEHHbIX M3 MecyaHo-rpaBuiitHOro maTepuana npu sHaYeHusx ymncna

®pypna Fr<0,2, rae Fr =
yfgH
/xr=0,11H, (9.10)

roe V — cpefHss CKOpPOCTb MOTOKA Ha pacyeTHO BepTukanu, m/c;
B) ONA ManblX U CpefHUX PaBHUHHbIX PeK, C/I0XEHHbIX U3 NecyaHo-rpaBMIAHOTO Martepuana npu 3Have-
Huax yucna dpyga 0,2 < Fr< 0,5:
hr=0,13/-/, (9.112)

r A8 ManblX U CPeAHUX TOPHbLIX U NPEATrOpPHbIX PekK, C/I0XEHHbIX U3 rpaBUiiHO-TasIeYHO-BaNyHHOro Ma-

H Ac H
Tepuana, npu 3HadyeHuax yncna ®pyga Fr> 0,3 n rnagkoctn notoka ---—-->15 uam — > 30 :

doo d
hy=0,18H. (9.12)
9.1.10 CkopocCTb cMelleHuna rpsas yctaHosusweroca npocunsa Cr, m/c, onpegenstT no popmyne
Cr= 0,019 W=r29. (9.13)
9.1.11 B o6wem cnyyae npu ABUXEHUWU LOHHbIX HAHOCOB /1060I KPYMHOCTM B rpsafoBoi dopme (npwu

H
—— >15 wunm — > 30) B pyc/iax paBHUHHbIX, TOPHbIX U NPeAropHbIX PeK yAeNbHblii pacxos LOHHbIX HAHOCOB
doo d

gTB 06beMHOM BbipaxeHuun (B pbiIx/IOM Tefe, T. €. C nopamu) onpeaensaoT no gopmyne

qT=0,6/?rCr, (9.14)
roe pt, M3/(C * M), unu
rynn
<= 31 N , (9.15)
y[H H

roe 4T, m3/(cyT * m).
BbicoTy rpsg hr M, B dpopmynax (9.14) u (9.15) m3mepsitoT WAM pacCcuyUTbIiBaAOT N0 3aBUCMMOCTSAM
(9.9) — (9.12).
[nsa ropHbIX U npearopHblX pek kpome dopmyn (9.14), (9.15) Takke pekomeHayeTcsa paccuutbiBaTbh T
no cpopmyne
n
Qc=5587h" (9-16)

roe Qr, m3/(cyT * m).
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9.1.12 MMpu 6e3rpsiA0BOM ABUXEHUMN AOHHbIX HAHOCOB B pyc/iax FOPHbIX W MPEATrOpHbIX PeK, UMeloLemM

H H

MecTo npu — <15 wunn — <30, yAenbHbIi pacxod AOHHbIX HaHOCOB (T B pbIX/IOM Tejle peKkoMeHayeTcs
90

paccuuTbiBaTh Mo hOpMyam:

AT =0,0015 VFr29, (9.17)
roe At, m3/(c mm), unu
7
Qt=14,03"nh" (9'18)

rae aot, m3/(cyT mm).

9.1.13 Pacxof AOHHbLIX HaHOCOB no popmynam (9.14) — (9.18) cnepyet paccunTbiBaTb C y4eToM cTene-
HU MNOABWMXHOCTU AOHHbIX OT/I0XKEHWN, YCTaHOBNEHHON cornacHo 9.1.2—9.1.6. Ecnn nmeeTt MecTto HenosHas
NOABVXHOCTb JOHHbIX OT/IOXEHWIA, TO pacxon AOHHbIX HAHOCOB no dopmynam (9.14) — (9.18) crnenyeTt yMHO-

p
XaTb Ha KoaduuneHt mmas .

9.2 TporHo3npoBaHue CKOPOCTU MepeMelleHNst 3aTomnssieMbiX Me30qoopM PeYHOro pycna
M nx oparmMeHToB

9.2.1 Ans onpegeneHns CyMMapHOro 3HayeHWs CMeLLeHUsa 3aTtonnseMbiX mMe30ohopm peyHoro pycna
(NeHTOYHbIX TpAg, NOGOYHENW M NMEHTOUYHbLIX TPAL C ocepefkamMun) Wam ux parMeHToB, nepecekawLwmx cTBOp
nepexoga 3a nepuog akcnayartauum Tpybonposoga, Heo6Xo4MMO BbINO/IHATL pacyeT CKOPOCTU WX nepemelle-
HUA (MPY HanNuuMm TpebyeMbiX MCXOAHbIX AaHHbIX, YKa3aHHbIX B 9.2.3) NM60 yCTaHOBUTb 3Ty CKOPOCTb NO CO-
BMELLEHUID PETPOCMNEKTUBHbLIX TONOrpadduyeckux KapT, MAaHOB W IOUUIA (NPU UX HANMUYUUN) UIN KOCMUYECKNX
CHVMKOB CpefHero Wan BbICOKOTrO paspelleHuns 3a pasHble rofbl CbeMKH.

9.2.2 CymMmmapHOe 3HayeHune CMeLLeHUs 3aTonasaeMblXx Me30OopM pPeyHoro pycna (1IeHTOYHbIX rpsg, no-
604YHeli 1 NeHTOYHbIX TPAj C ocepefkaMn) HeEO6X0AMMO ANA pacyeTa A/IMHbI yyacTka COBMELLEHUSA nonepeuy-
HbIX CeYeHuii pycna, pacnolIoXXeHHOro Bbille MO TeYeHU0 OT CcTBOpa nepexoga, npu noctpoeHumn MMP pycna
npu NEeHTOYHO-TPAA0BOM, NOBOYHEBOM 1 OCEPeKOBOM TUMNax PycsioBoro npouecca.

9.2.3 AnA npon3BoACTBa pacyeTOB HEOOXOAMMO Hanuuue CneayLimx UCXOAHbIX Matepuasnos:

- pacyeTHOW KpWBOIi 3aBMCUMOCTM MeXAy pacxofamu U ypoBHAMM BOAbl B CTBOPE Nnepexona;

- CpeAHeMHOrofieTHero pacnpejesneHns pacxo4oB BOAbl B CTBOpPe Nepexoaa;

- N3MEPEHHbIX UM pacUYeTHbIX AAaHHbIX O CPeAHEMHOrONIETHUX CYTOUHbIX YPOBHAX BOAbI B CTBOPE Nepexona;

- Tonorpaduyeckoit KapTbl UKW NnaHa PycsioBO CbEMKU yyacTKa, OXBaTblBalOLWLEro ABe CMeXHble pyc-
nosble Me30(hopMbl;

- rpacmKoB CBSI3N CPEAHUX MO CEYEHUI CKOPOCTEW TEYEeHWIA M CpefHUX MO CeyeHuto Ny6buH MoToka B
CTBOpEe nepexona, NoNyYeHHbIX HEMNOCPEeACTBEHHbIMU U3MEPEHUAMMN CKOPOCTEN NOTOKA UM pacyeTHbIM MyTem;

- AaHHbIX O KPYMHOCTW U COCTaBe [AOHHbIX HAHOCOB.

9.2.4 ina pacyeTa cpefHeii CKOpPOCTU nepemelleHna 3aTonnsemblx B naBoAok Mesodopm C[L) m/cyT,
peyHoro pycna Mcnosb3ylT ClefyloLy 3aBUCUMOCTb:

CA= 950Vr(hrJA)Fr3, (9.19)

rae VI — cpefHasa No cevyeHWto CKOPOCThb MOTOKa B CTBOPe nepexopa, M/c;
hjA — oTHocuTenbHas BbiCOTa MUKPOGHOPM;

[M— cpefHas No ceyeHUo BbicOTa Mukpodopm, onpegensemasn no opmynam (9.9) — (9.12) no cpepg-
HUM MO CEYEHMUI0 AaHHbIM O ry6MHax NoToKa M CKOPOCTSIX TEYEHUR, M;

A — BbICOTa Me30(opM, onpeaensemMas no Tonorpaguyeckoli kapte KpynHoro macwrtaba unu pycno-
BOl/i CbeMKe KaK pasHOCTb Mexay oTMeTkamu rpebHs (BepluHbl) me3oopMbl M ero nogsasnbs,
pacnosioXXeHHOro BHU3 MO TEYEHMIO BAO/b TOrO Xe Gepera, M;

Fr— cpefHee no ceueHuio 3HavyeHne ynucna ®pyga B cTBOpe nepexoja, onpegensemoe no gopmyne

p r=9-20)
9.2.5 PacctosiHne LA, m, npoiigeHHoe Me30(hopmMOoi BAOMb TeOMETPUYECKON OCM PEYHOro pycna 3a npo-
rHO3MpyeMblil Mepuog BpeMeHun 7np, crefyeT paccynTbiBaTb MO Cneaylolein 3aBUCUMOCTU:
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n

la=Jc”sr,, (9.21)
=i
roe Cao/ — cKopoCThb nepemeleHus me3odopmbl, onpeaensiemas no gopmyne (9.19) Ans Kaxporo ycraHoB-

JIEHHOTO AnanasoHa ry6uH;
87)— wuHTepBanbl BPEMEHM, COOTBETCTBYIOLLME Pa3/INYHbIM XapakTepHbIM AuanasoHam HanosHeHUs
pycna unu ctagmam 3aTonsieHuss Me3ogopmMm, CyT.

9.2.6 Pacuet /g, m, no (9.19) NnpoBOAAT B HMKXENPUBEAEHHOM MOPSAKE.

[N 3agaHHOl KPpYNHOCTU AOHHBIX HAHOCOB, UCNONb3ys opMynbl (9.1), (9.3), AaHHble, NPUBEAEHHbIE B
Tabnuuax 9.1—9.3, 1 pycnoBy CbeMKY, ONpeaensitoT KpUTMUYeckyt rnybuHy Hkun cooTBeTcTByOLEE €li 3HA-
YeHune ypoBHS BOAbl, Nnpu koTopoMm V > VO, T. e. HAUYMHAETCS ABUXEHUE LOHHbIX HAHOCOB.

Ha ocHoBaHMM faHHbIX HabnaeHWli 3a Bce npeablayline rofbl cocTaBaswT Tabnuuy NM60 CTPoAT IM-
NMUPUYECKYH KPUBYHD 06ecnedYeHHOCTM CYTOYHbIX YPOBHEN BOAbl A1 3HaYeHuii H> HK 3T gaHHble rpynnupy-
10T B YaCTHble MHTEepBaJsibl C PaBHbIMWU WAN HEpPaBHbIMK rpagaumaMn. YacTtoTy NOBTOPSEMOCTUN YPOBHSA BOAbI
pWB KaXOM MHTepBasie 3a Nnepuog HabnwAeHUn paccunTbiBaloT No opmyne

Pi = rrii/ N, (9.22)

rae rrij — KonmMyecTBO CYTOK MOBTOPSAEMOCTU YPOBHA B AaHHOM WMHTepBasne;
N — o6uiee KONANMYeCTBO CYTOK 3a nepuopg HabnwgeHnin, N = 365n, rge N — 4nucno neT HabALEHWNIA.

WHTepBasbl BpeMeHun 87,-, 0oTBeyallime Tem Xe CTagusimM HanosIHEeHUS pycria 3a NPOorHo3upyeMblii nepu-
o, onpeaensitoT No creayouleii 3aBUCMMOCTH:

(9.23)

roe JUnp — o6liee KONMYECTBO CYTOK NPOrHO3MPYEMOro nepuoaa.

ONna Kaxporo yctaHOBJ/IEHHOTO guanasoHa rnybuH onpefensioT CPefHIon A5 Anana3oHa r1yo6uHy no-
TOKa ¥ no rpaduky cBA3W CpefHUX NO CeYEHUI0 CKOPOCTEN TeYeHWlii U CpefHUX Mo CeYeHuto rNy6uH notoka B
CTBOpe nepexoja ycTaHaBMMBAlOT cpefHue ANA AaHHOro AunanasoHa rnybuH no CeYeHMto CKOpOCTM MOoToKa U
3HayeHnsa yucna dpyga.

CkopocTb cMeleHnss me3oopmbl CLY Ana Kaxaoro ycTaHOBMNEHHOrO AnanasoHa rnybuH paccuntbiBaloT
no cpopmyne (9.19).

9.3 TlporHo3mpoBaHue NaaHOBbIX gedhopmaunii pycna

9.3.1 TporHo3 naaHoBbLIX AedopmMaunii pycna Ha 3afaHHblil CPOK COCTaBAAKT HA OCHOBAHMM 3KCTpa-
nonsayuuM 3HavyeHuin cmeweHnss 6eperoB pycna, onpeaenssieMblX COBMELEHUEM PYC/0BbIX CbEMOK, KPYMHO-
MaclwTabHbIX LUPPOBbIX MHXEHepHO-Tonorpauyecknx nnaHoB, Tonorpaduyecknx KapT M naaHoOB pycna
MacwTaba 1:25 000 n kpynHee, gaHHbix 33 [BJIC, a3popoTOCHLEMOK UM KOCMUYECKNX CHUMKOB BbICOKOTO
paspeweHuns (oT 1 a0 2,5 M)], BbINOJIHEHHbLIX C UHTEpPBasioM He MeHee 5—7 neT. [JOCTOBEPHOCTb NPOrHo3a
CyLLEeCTBEHHO BO3pacTaeT NPy HaMymm TpeX Pa3HOBPEMEHHbIX CbEMOK, B TOM 4YMC/i€ OAHOM Ha MOMEHT Npo-
EeKTHO-M3blCKaTebCKUX paboT Ha nepexone, U Npu yBenMvYeHUN UHTepBasia BpeMeHU Mexay CoOBMellaeMbIMU
cbemMkamu, naaHamu v faHHbiMn 33 BbICOKOrO paspeLleHus.

9.3.2 CoBMelLeHMe N1aHoB M AaHHbIX 33 BbICOKOro paspelleHus BbIMOJIHAETCA N0 HEe N3MEHSALWUM
CBOEro NOMOXEeHUsA AeTtansM MeCTHOCTM (oporpadpuueckum anemeHTam penbeda, MHXEHEepPHbIM 0b6bekTaMm,
aoporam U T. 4.).

9.3.3 XapakTep 1 pasmepbl YCTAHOBJ/IEHHbIX MPY COBMELLEHUN CbEMOK Y4acTKOB MNaHOBbIX Aedopma-
Uuin cnepyeT conocTaBnATb € pakTuyeckumu gedopMmanuamMm, YCTaHOB/IEHHbBIMU B X04e PEKOTHOCLMPOBOY-
HOro mopdosiorMyeckoro ob6cneloBaHus yyactka pycna no cnegyowmm npusHakam:

- yyacTKam pa3mbiBa AO/IXHbI COOTBETCTBOBATb YETKO BblpaXeHHas 6poBka Gepera, KpyToil 6eperosoii
OTKOC, /IMLIEHHbIN pacTUTE/IbHOCTU, CO cnejamMy HeAaBHUX 06pYLUEHWIA;

- yyacTkam HaMmbIiBa A0/DKHbI COOTBETCTBOBATH Cr/1aXeHHble 6poBKM Hepera, nonoroe oyepTtaHue bepe-
roBOro OTkoca;

- AO/KHbI ObITb OMO3HAHbI Ha KaXAOM W3 COBMELLEHHbIX N/AHOB Haubosiee xapakTepHble mopdoso-
rMYeckre 3/1IEMEHTLI, Takue Kak BEPLUUHbI U TOYKM nepernba NMHUA 6POBOK BOTHYTOrO U BbINYK/IOro 6eperos,
rpebHn n nogBanba me3odopm M T. M.

OKCTpanonupys cMelleHne xapakTepHblX TOYEK pyc/ia Mo Hanpas/ieHW0 1 N0 YACI0BOMY 3HAYeHUto, nosyya-
0T NMOJIOXKEHME pycria Ha NPOrHO3MpPYyeMbIil Cpok. Mpu 3TOM HEO6X0AUMO NPUHMMATL BO BHUMaHUEe 06CTOATENbCTBA,
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CMOCO6HbIE M3MEHUTb XapakTep PYyC/noBbiX AedopMauunii, B YaCTHOCTU: MPUBAMKEHMNE U3MYUYUHbI K KOPEHHOMY
CK/IOHY A0/IMHbI WX OCTaHLuy, obpa3oBaHne CNpsaMAAILWNX NPOTOK HA CMEXHbIX U3yYnHax vn ap.

9.3.4 TporHo3 cnegyeT cunutaTb KOPPEKTHbIM, Koraa:

- AN COBMELLEHUSA NCMNO/Ib30BA/IUCh PYC/IOBbIE CbEMKM M KpynHOMacwTabHble UM poBble NHXEHEPHO-
Tonorpaduyeckme naaHbl, KapTel MmacwTtaba 1:25 000 u KpynHee u TpaHchopMUpoBaHHbIe MaTepuasnbl 33
[BIC, aspohOTOCHUMKN MAN KOCMUYECKMEe CHUMKKN BbICOKOro paspeweHusa (ot 1 4o 2,5 m)];

- MPOrHO3MpPYEMbIli Nepuos U UHTepBasbl BPEMEHWU MEXAY MCNOSb3yeMbiMU NPU COBMELLEHMM MOcCne-
[oBaTeNIbHbIMWU PYC/NIOBbIMU CbeMKamMun 6onee MNpofo/KUTENbHbIE, YeM MNepuoabl MHOTOSIETHUX KosebaHui
BOAHOCTH.

9.3.5 He pekomeHayeTcs MCNO/Ib30BaHWE KOCMUYECKUX CHUMKOB HWU3KOTO M CPeAHEero paspelleHus gnis
COBMELLEHNSA NSIAHOBOMO MOJIOXEHNSA pycria U YCTAHOBNEHNSA YUCNEHHbIX 3HAYEHUI CKOPOCTEW NAaHOBbIX Ae-
opmaunii 6eperoB BBuAy Mx HeJOCTATOUYHOW TOYHOCTMU.

Mpy 3TOM KOCMWYECKME CHUMKU HU3KOFO W CPEAHEro paspelleHnst MOTyT 6biTb MCMOMb30BaHbl Npy COMo-
CTaB/IEHNN Pa3HOBPEMEHHbIX CbEeMOK pycna, ecnn NpUMeHATb UX He A4/ NOSTyYEeHUS KOSIMYECTBEHHbIX nokasarte-
nein guHamukn (HamblBa, pas3mbiBa) 6eperoBoi INMHUK, a A1 YCTaHOBMEHNS TuNa PycnoBOro npoLlecca Ha yyacT-
Ke nepexopga, obuiei TeHAEHUUN N/IAHOBOrO pPasBMTUA pycna u cTaguii pasBUTUS U3NYUUH, yKasaHHbIX B 8.2.11.

9.3.6 Ha pekax TpeTbero rugpomopdonornyeckoro tmna (cm. taénuuy b.1) npu cBo604HOM M He3aBep-
WEeHHOM MeaHAPUPOBaHUM NPU OTCYTCTBUM CHEMOK NpejLllecTBYOLWNX NAHOBbLIX NOJIOXEHUA nepecekaemoi
U3/Ty4YUHbI, HO MPU HaNU4YUM B MaTepuanax U3biCKaHUii COBPEMEHHOW CbEMKM ee pyc/ia NPOrHo3 MnaaHoBbIX
aecopmaynii 3Toi M3NYyUNHbI B ee NHOOGOM CTBOpPE COCTABAAKT UCXOASA U3 HMKENPUBEAEHHbIX MPUHATBLIX MNO-
NOXEHUA.

CmelieHne 6eperoBoil nMHun L6 B NpOU3BOSIBLHOM CTBOPE AaHHON W3/yYMHbl MPOMNOPUUOHANBHO Hau-
6onbwel rnybuHe Hmakc B pacyeTHOM nonepedHnke Ko3athpunymneHTy CKOPOCTU pasBUTUSA U3YUUHbI K, 3aBUCA-
wemMy OT CTeneHn ee pa3BUTOCTU (OT yrna passopota u3anyumHbl a0), 1 MakCcMmasbHO BO3MOXHON ANA U3ny-
UYMH Ha paccMaTpuBaeMoM MOPOsIOrMYeckn OLHOPOAHOM y4YacTke pyc/iia CKOpPOCTU MaaHOoBbIX gecopmayunii
n3nyumH Cwmakc n, m/rog,.

MakcumMasibHO BO3MOXHYIO A1 paccMaTpuBaeMoro Mopgoaornyeckm 04HOPOAHOrO yyacTka pycra CKo-
poCTb NAaHoBbIX gedpopmaLnii n3nyuymH CMakc ycTaHaBAIMBaT NO U3/ly4YnHaMm, A8 KOTOPbIX UMETCA Hagex-
Hble COBMELLEHNSA UX NJTAHOBOTO MOJIOXKEHUS UM HALEXHble AaHHble O CKOPOCTAX UX Pa3BUTUSA, BbIMOSTHEHHbIE
UNN ycTaHOBJ/IEHHbIEe B cOOTBeTCTBUM € 9.3.1, KOTOpble pacnofioxeHbl N60 B npegesiax paccMaTpyBaemMoro
Mopd010TMYEeCcKn OAHOPOAHOrO yyacTka pycna, 1mbo Ha peke-aHasnore.

Mpn HaNUUMN HafeXHbIX AaHHbIX O CKOPOCTAX N/IAHOBOIO pa3BUTUA U3NYUYMH, PACNOIOXEHHbIX B npeje-
nax paccMmaTrpuBaemMoro Mopgos0rmMyeckn O4HOPOAHOrO yyacTka pycna, pacyeT MakcMmalslbHO BO3MOXHOA
AN yyacTKa pycsia CKOpOCTM MaHOBbIX gedopmauunii n3nydnH Cmakc ncnegyeT BbINOHATE N0 popmyne

1(C,akc/'*/)
Owakc.n = “ ~ > (9.24)
"
roe Cmakc/ — Hambonblias CKOPOCTb CMel,eHnss 6eperoB B npegenax Kaxgom nsnydymHbl Ha mopcdhonormye-
CKN OHOPOAHOM Yy4acTKe, A/11 KOTOPOM MMeKTCA AaHHble COBMELLEHUA PYCN0BbIX CbeMOK;
Kj — KoadhpmumMeHT ckopoCcTu pas3BuTus /A N3nyumHbl (CM. Tabnuuy 9.4);
MU — YMNCNO TEX M3NYUYUH, MO KOTOPbIM UMEITCA AaHHble COBMELLEHWIA.
KoathpuumeHT ckopocTu pasBuTusa M3nyumHbl K onpegensaioT no tabnuue 9.4.

Ta6nuuya 9.4 — CA3b kO3(hMLUMEHTA CKOPOCTW PA3BUTUS U3MYUnHbI K 1 yIia pa3BopoTa MayuuHbl a
«0- ° 10 20 30 40 55 70 85 100 125 170 215 240 260
K 01 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 0,9 0,8 0,7
Mpn HanMuMM pacyeTHOro 3HaAYeHUs MakCUMasibHO BO3MOXHOI AN paccMaTpuBaemoro Mopdosoruue-
CKM O4HOPOJZHOIO yyacTka pyc/sia CKOpPOCTM MIaHOBbIX AedopmMaLnuii u3nyumH CMakc n MakCUMasibHYl BO3MOX-
HYI0 CKOPOCTb pa3mbiBa BOTHYTOro 6epera B BepLUMHE U3MyuYnHbl, NepecekaemMoli Tpaccoit MH, paccunTbiBaoT

no coopmyne
C =k C (9.25)

Makc.n n - makc’
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roe Kn — koapuuMeHT CKOPOCTUM pPasBUTMA WU3NYUYMHbI, Nepecekaemoit Tpaccoi MH, onpegensiemblii no
Tabnuue 9.4.
Mpu HaNMuYUM pacyeTHOro 3HAYEeHUs MakKCHMasibHO BO3MOXHOW 418 U3/TyYnHbl, Nepecekaemoli Tpaccoi
MT, ckopoCTM pasmbiBa BOTrHyTOro 6epera B BepllMHE M3/1yuyuMHbl CMmakcn cMmelieHne 6eperoBoit nuHum /6 B
BbIGpaHHOM CTBOpPE W3/yUYMHbI BbIYMCAAOT No hopmyne

L6 = CMakc.nlnp(H maxc - >'(Hin~ «)m 0-29)

roe  7np — nepuoj NporHosa (MPOEeKTHbI CPOK aKchlyaTauun COOpYXeHUid);
Hwmakc — Hanbonblwas rnybuHa B pacyeTHOM NOMepeyHVKE;
Hm — Ham6onbwas rny6uHa nneca B npegenax BCEW WU3My4UunHbI;
H — cpepaHsas rny6uHa BYX CMeXHbIX nepekaToB (ry6uHbl AO/MKHbI 6bITh NPUBEAEHBI K OfHOMY YPOBHH)).

9.3.7 lNpn NOMHOM OTCYTCTBMM [aHHbIX MO CMelleHUto 6eperos B npegenax mccnegyemoro mopdono-
rMYeckn O4HOPOAHONO yyacTka AN YCTaHOBMEHMA CKOPOCTU pa3mbiBa BOTHYTOro 6epera uM3nyuunHbl cnegyet
MCNoNb30BaTb MaTepuanbl No APYTMM W3/y4nHaM, PacrnofiOXeHHbIM Ha pekax-aHanorax. B kayecTsBe peku-
aHanora cnegyet Bbl6MpaTb peky C TeEM Xe TUNOM PYyCNOBOro npouecca, C aHanorMyHbIMU UAn 6aU3KUMU
MopchomeTpruyeckumMmn napamMmeTpamu, pacnosioXXeHHY B npejenax Tex xe naHgwadTHOMW 30Hbl UAn painoHa.
Mpu 3TOM MOryT 6bITb MCNOMb30BaHbI (MPXM UX Ha/IMuYMK) 6a3bl AaHHbIX O CKOPOCTSAX NAAHOBbLIX AedopmMauunii
peuHbIX pycen ¢ pasHbiMWU TMAPOMOPEONOrMYECKMMMN TUMAMU PEYHbIX pycen v TunamMmu pycsioBOro npouecca,
3apeructpupoBaHHblie B ®PefgepanbHoOil cayx6e no UHTeNNekTyanbHOlW COGCTBEHHOCTU U MMeEloLW e COOoTBeT-
CTBYlOLLME CBUAETENLCTBA O perncrtpayuu.

9.3.8 lMpu ncnonb3oBaHWM mMaTepuasnoB N0 pekam-aHasnoram (U3syynHam-aHanoram) cregyeT YUuTbl-
BaTb 3aBMCUMOCTb CKOPOCTM pa3mbiBa BOrHyTOro 6epera v3nyuumHbl OT CTENEHW ee pa3BUTOCTM (CM. Tabnu-
uy 9.4 n 8.2.11).

10 MeTopabl nocTpoeHusa npodusie npeaesibHOro pasmbiBa pycesi paBHUHHbIX
peK Npu TpaHlWeHOM cnocobe Npok/aakn NoAgBOAHOro nepexoda Tpybonposoaa

10.1 OO6uwme nosioxeHns

10.1.1 MocTtpoeHue MMP pycna Ha nepuog akcnayartauuy Tpy6onposoja B NoNepeyHoM TeYeHUU pekn B
CTBOpe nepexoja cnegyet BbINO/HATb HA OCHOBE yyeTa MHOrosieTHel gnHaMmukun o6uero mopconormyeckoro
CTPOEHMS pyc/a pekn, KOTOPY onpeaensarnT GUHAMUKOW CPpeAHUX PYCA0BbIX POPM (TEHTOYUHLIX rpsd, no6ou-
Hell 1 ocepeAkoB) WM Mapkoq)OpM PeyvYHOro pycna (M3y4YmH M NOMMEHHbIX MAaCcCMBOB) U KOTOPYH yCTaHaB-
NMBalOT Ha OCHOBE PEeTPOCMNEKTUBHbLIX Tonorpauyecknx marepuasios, KOCMUYECKUX CHUMKOB, MaTepuanos
nrMmm, nrgn v Urn.

10.1.2 PacueTbl 1 NPOTrHO3 N/IAHOBbLIX U BbICOTHbIX AechopMaumnii AHa PeyvyHoro pycna C OLEHKOW MX Tou-
HOCTW, @ TakXe C y4eTOM KOHCTPYKTUBHbIX pPelleHnii nepexoja NpoBOAAT B cocTaBe nepsoro atana MU npu
apXUTEKTYPHO-CTPOUTE/IbHOM MPOEKTUPOBAHMW AONA MOLTOTOBKM NPOEKTHON AOKYMeHTauunm o6bekToB Kanw-
TasibHOro ctpoutensctBa no CI 482.1325800.2020 (7.1.11,7.1.12 n 7.1.13).

10.1.3 MNporHo3npoBaHne niaHoBbIX gedopmaunini 6eperos peyHoro pycna, yuymTbiBaeMbIX Npy NOCTPO-
eHumn MIMP pycna, NnpoBOAAT B COOTBETCTBUU C pekomMeHgaunamu 9.3.

10.1.4 OcHoBOW Ana onpegeneHnsa raybuHHbIX AedopmMauunii AHa Npy pasHbiX TUNax pPycsioBOro npo-
Luecca Hapsafy CO CbemMKamu npeablAywmnx net fOMXKHbl CAYXUTb PYC/IOBble CbEMKM yyacTka nepexoja, Bbl-
MOJIHEHHbIE MPU U3bICKAHUAX.

10.1.5 Mpwn oTCyTCTBMM M3MEpPeHUn napameTpoB rpsas (Mukpodopm) B xoge MU MuUHUManbHble OT-
MeTku MNP Zmin nnp paccuynTbiBaloT nNo opmyne

Amin NP "min g - A 8. (10.1)

roe Zmn — MUHMMasibHasa OTMeTKa AHa B KaXA0i ToUYke nepesioMa fHa B MONepeyHOM CeYeHUW pycria peku
B pacyeTHoMm cTBope MM, 06ycnoBneHHasa AUHAMUKOWA CpefHUX PYyCNOBbIX (DOPM (1EHTOUYHbIX
rpsig, NO60oYHENn N ocepeakoB) UM PEYHbIX U3NYYNH, onpedensemMas Ha yyacTke o6cnenoBaHus
C YYeTOM AaHHbIX MPOLUSbIX NeT, CE30HHbIX AedopMaumnii nepekaTos, BO3AeNCTBUSA 3aLiUTHbIX
WHXEHEepPHbIX MeponpusaTuin Ha cocegHux MM MT 1 BO3MOXHON fanbHelwein oUHAMWKOR Mop-
(0/1I0TMYECKOr0o CTPOEHUA PEeYHOro pycna B cooTeBeTcTBun ¢ 10.4— 10.8;
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[T — BbICOTa IPAL NPU MakCUMasbHbIX YPOBHAX BOoAbl 10 %-Hol obecrneyeHHOCTH, onpejenstouias Bo3-
MOXHble Ce30HHble (Lukandeckne) gecopmanmm fHa u paccunTbiBaemas B cooTBetcTeum ¢ 9.1.9;
8 — MorpewHoCTb NPOMEPOB [1y6UH NpU Pyc/oBOl CbeMke npuHuMmaetca 0,1 m— npu rnybuHax go
10 m; 0,2 m — npu rnybuHax ot 10 go 20 m; 0,5 m — npu rny6uHax cebiwe 20 Mm.
Mpn HanMuMm n3MepeHnin napameTpoB rpsg B xoge nposegeHnss UMW MuHumanbHble otmeTkn MNP
paccunTbiBalOT No copmyne
Zmn MNP = Zming " hr~ (10.2)
roe hr — dhakTuyeckas BbicoTa LOHHbIX rpsag, ycTaHOBNeHHas B xode nposegeHus UMW B cooTBeTCTBUM C
CIN 482.1325800.2020 (5.10.9.3);
Ar — pononuuTenbHble gedopmaumnu gHa, obycnoBeHHble YBE/TMYEHUEM BbICOTbI AOHHBLIX TP (MUKPO-
¢opM) Npu NPOXOXAEHMUMN MOSIOBOAUA NN NABOAKOB MPU MaKCMMasbHbIX YPOBHSAX BOAbl 10 %-Hoi
ob6ecneyeHHOCTN U paccuuTbiBaemblie B cooTBeTCcTBMN C 10.2.

10.2 PacueT umkanyecknx gedopmaymini gHa, 06ycnoBfieHHbIX (DOPMUPOBaHUEM U ABUXEHNEM
rpsg (mmkpodoopm)

Mpn pacuyeTax MUHMMaNbHbIX OTMeToK IMIMP cnegyeT yunTbiBaTb, YTO MaKCMManbHO BO3MOXHble gedop-
Mauuu gHa, o6ycnoBieHHble (DOPMUPOBAHUEM W ABUXEHWEM PYC/I0BbIX MUKpodhopm (rpsg), onpegenstoTcs
BbICOTOI 3TUX MUKPOGOPM MpPU MPOXOXAEHUWN MaBOAKOB pPefKo/ NOBTOPSIEMOCTM.

MosTomy nNpu pacyeTax MUHMMasbHbIX oTMeTOK MMP no cdopmyne (10.1) BEAUUYNHY ITUX LUKINYECKMNX
Aedopmaumii, paBHblx hr n npoucxoaswmux ToNbKO BO BPEMS NaBOAKOB W MONMOBOAWIA, cnefyeT onpenensith
pacyeTHbIM nyTem no cpopmynam (9.9) — (9.12).

Mpn pacuyeTax MUHUMaNAbHbIX oTMeTOK MIMP no cdopmyne (10.2) BeAMUYMHY AONOAHUTENbHbIX LUKANYE-
CKMX gedopmauunii gHa, paBHbIX [rvu 06ycN0OBAEHHbIX YBEIMYEHMEM BbICOTbI TpAg (MUKPOGIOPM) NpU NPOXOX-
AEeHVV nosoBoAMiA UM NaBOAKOB PeAKOV NOBTOPSIEMOCTM, cnefyeT paccuMTbiBaTb No gopmyne

Ar = 0,1/cr(H10d0- H), (10.3)

roe KIF — KO3QIIULMNEHT, YYUTbIBAKOLW NI BO3MOXHbIE OTK/IOHEHNS (PaKTUUYECKOA BbICOTbI Fpsf OT pacyeT-
HbIX 3HAYEeHWIA, NPUHUMAEMBbI paBHbIM 1,3;
H-\0% — rny6buHa Ha pacyeTHOli BepTMKasM NpPU pacyeTHOM MaKCUMasibHOM YypoBHe Boabl 10 %-Hoii
obecneyeHHOCTH;
H — rnybuHa Ha 3TOi Xe BepTuKaau Ha MOMEHT PYC/I0BOI ChbEMKM.

BennunHy aTux AONOAHUTENbHbIX AehopMaunii gHa, 06ycnoBAEHHbIX NnepetopMnpoBaHnEM PYCNOBbIX
MUKpochopMm (rpsas) Npu NPOXOXAEHUU MABOAKOB NPU MakCUMasibHbIX YPOBHAX BoAbl 10 %-HOil o6ecneyvyeHHo-
cTu, onpeaensatoT no scemy MNP pycna peku B Toukax nepern6a npoduns gHa B cTBOpe nepexoga tpyb6onpo-
BOZa, yCTaHOBJ/IEHHOro B cooTBeTcTBumn ¢ 10.3— 10.8.

10.3 MocTpoeHue NPOrHo3Mpyemoro npogussi npeaesibHOro pasvbiBa Npy NEHTOYHO-TPALO0BOM,
No60YHEBOM U OCEPEAKOBOM TUMaxX Pyc/I0OBOro rnpouecca

10.3.1 Mpn NEeHTOYHO-TPAA0BOM, NOGOYHEBOM M OCEPEAKOBOM TMMax Pyc/oBOro npouecca NMHUK Bep-
TUKasbHbIX Aedopmaumnii B cTBOpax nepexofoB Tpy60nNpoBOAOB CTPOAT B C/AeAYyHOLWEM Nopsagke:

- Ha OCHOBaHWM COBMELLEHUS M/IAHOB pasHbiX /IET CbEeMKMW, NonepeyHblX NpoPuNein uaM pacyeTHbIM
nyTeM onpefesnisiloT BEPOSATHOCTb M TEMMbI CMELLEHNSA PYCNOBbIX Me30hopM, NIECOBbLIX JIOWWUH, NEPEKATOB U
O/IMHY ydyacTKka COBMeLLeHUs /-COBM;

- COBMeLUalT Ha O4HOM 4YepTexe nonepeyHble Npodmnn pycna As ydyacTka, PacnosiokeHHOro Bbile
cTBOopa nepexoga MT. MNonepeyHnkn cnegyeT coBMeLLaTb MO OCEBON (cpefHeli reoMeTpuYeckon) IMHUN pycna;

- M0 HAVMHU3LINM OTMETKaM COBMELLEHHbIX Npoduieil NpoBOAAT OrnMGatoLLy0 NMHUID BEPTUKANbHbIX Ae-
opmaunii (pa3mbiBOB), 06YC/IOBMIEHHbIX NpeanosiaraeéMblM CMEL,EHNEM Me30(OpPM U MNMECOBbIX NOWMUH C
BbILLEPACMNOJIOXXEHHOIO yyacTka peku B CTBOP Mepexofa 3a MHOrOMIeTHUI nepuog;

- Ha OCHOBaAHMM MaTepuasioB M3biCKaHWIA WU pacyeTHbIM MyTEM ONpefenstoT 3HaYeHne AOMNONTHUTENb-
HbIX LUWKINYeCKUx aedopmaumnii, 06yCcNnoBNEHHbIX ABMKEHNEM [OHHbIX HAHOCOB B (hopMe rpsi NPU NPOX0X-
AEeHVUV NoNoBoAWK NpY MakCUMasbHbIX YPOBHAX BoAbl 10 %-HO o6ecneyvyeHHOCTH;

- CTPOSAT NPOrHO3MpPYyeEMbIii NPOPUNbL CyMMapHbIX (MHOTOMETHUX U AOMNOMHUTENbHbIX LMKINYECKUX) pas-
MbIBOB pycna.
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10.3.2 MporHo3upyewmbiii MNP pycna npu no604HEBOM, OCEPEAKOBOM U JIEHTOYHO-TPAA0BOM TUMax pyc-
/I0BOrO npouecca Heo6Xxo4MMO CTPOUTb C YYETOM CKOPOCTU CMeleHuss Me3oopM U AJIMHblI yYacTka coBMe-
weHus, onpegensemoii no popmyne (10.4), n no cxemam, NpuMBeAeHHbIM Ha pucyHkax 10.1 n 10.2.

PucyHok 10.1 — Cxema pacnosioxeHusi CoBMeLaeMbIX NonepeyHMKoB npu No604HEBOM TUMNE PyC/oBOro mpoiecca

BB — ypoBeHb BOAbl, COOTBETCTBYIOLMI YPOBHIO 6GpPOBOK pycna (Mpodwan no creopam v nporHosupyembie TMIMP pycna 6e3 ydyeta
Ce30HHbIX Aedopmaunii); 1—9 — nonepeyHnkn, 0603HaUYEHHbIE Ha pucyHke 10.1

PucyHok 10.2 — Cxema noctpoeHust MNP pycna peky ¢ N0604YHEBLIM TUMOM

10.3.3 OnnHy LGBV M, yyacTka pycna ¢ NeHTOYHO-TPAA0BbIM, NOGOYHEBLIM WU/IM OCEPEAKOBbLIM TUMAMMU,
B Npefefiax KOTOPOro BbINOJ/IHAETCA COBMELLEHME NoNepeyHbiX NPpodnaein Nnpum NCNosb30BaHUN CPegHEMHOTO-
NEeTHUX 3Ha4YeHUi CKOPOCTU ABMXEHUS Me30popM, cnegyeT paccynTbiBaTb No hopmyne

AooBM - A3MnpM'np’ (10.4)

roe K3 — kKoathhuuymeHT 3anaca, 3aBUCALLMIA OT AOCTOBEPHOCTM OnNpeaenieHns cpeaHEMHOroNeTHERn CKopocTn

Cnp, npuHMaemeblii 4ns nHTepBana coBmelleHns 6onee 10 net paBHbIM 1,2, a 1A MHTepBana Mme-

Hee 10 neT, a Takxe 418 3HauyeHWit Cnp, NoflyYeHHbIX pacyeToM MM No 06bLekTy-aHasory, paBHbIM 2;

Cnp — CpeAHEMHOro/IeTHAS CKOPOCTb CMELLEHNA XapakTepHbIX TOYEK PYC/IOBbIX Me30(hopM WU ApYyrux

hparmeHTOB pycnoBoro penseda (rpebeHb nepekarta, nogsasnbe nnaeca u T. 4.), onpegensemas

Ha OCHOBaHWWN cOBMeLWlEHNA Pa3sHOBPEMEHHbLIX PYC/TIOBbIX CbEMOK, uMd)pOBbIX NHXEeHepHO-Tono-

rpadymyeckmx naaHoB, KpynHoMacwTabHbiX Tonorpaduyecknx kapt, BJIC unm pasHOBpPEMEHHbIX
a3p0oPOTOCHNMKOB UMM KOCMUYECKNX CHUMKOB CPefHEro paspelleHus no peke-aHanory, m/rof;

'Mp — pacyeTHbI CPOK NPOrHO3MpPOBaHMWA, BKIOYAKOLWMWIA BpeMs NPOEKTUPOBAaHUA U CTPOMTENbCTBA, o4,

22



FOCT P 72159—2025

Mpn pacuyeTe A/IMHBI y4acTKa COBMELLEHUA NMOMEPEYHbIX CEYEeHUi ¢ ucnonb3oBaHnem copmynbl (9.23)
cnepyet yunTbiBaTb Mepuogbl HEMOABUXHOCTU U aKTUBHOTO ABMXEHUS Me30()OpM B TEeYeHMe O4HOro roaa,
onpepensiemMbie B COOTBETCTBUM C peKOMeHAauUsAMN, N310KEHHbIMU B 9.2.

10.3.4 MonepeyHble ceyeHusa pycna, HeobxoauMblie O/ UX COBMELLEHUS, CTPOAT B CTBOpax, pacnoso-
XEHHbIX B npejenax yCTaHOB/IEHHOrO yyacTka COBMELLEHUWS, MPOBEAEHHbIX Yepe3 XapaKTepHble 3/1IEMEHTbI
penbeda gHa, pacnosioXeHHble B nNpegenax yvyactka (CM. pucyHok 10.1).

Ecnu B pesynbTate pacyeTa A/IMHbI yyacTka coBMmelieHus no gpopmyne (10.4) 6yaet ycTaHOB/IEHO, YTO
3TOT y4acTOK BK/OYaeT B cebsi BeCb No6oYeHb (Me30hopMy) LLeNIMKOM, CTBOPbl NOCTPOEHMS NMonepeyHbIX ce-
YeHuil crnepyeT NpPoBOAMTbL B COOTBETCTBMU C pucyHkom 10.1 gnsa yyacTka ¢/ coml (ctBopbl 1, 2, 3, 4, 5, 6, 7,
8 1 9), Ha KOTOpPOM CTBOp nNepexofa coBnagaeT c nonepevyHukom 9.

Ecnu B pesynbTate pacyeTa AMMHbI yyacTka coBMmelleHns no cdopmyne (10.4) 6yaet ycTaHOB/IEHO, YTO
3TOT y4yacCTOK BK/MO4YaeT B cebs TO/MIbKO 4YacTb NMO6GOYHA (Me30hopMbl), TO CTBOPbI MOCTPOEHMUST MOMNEPEYUHbIX
CeyeHnin cnepyeT NPoOBOAUTHL TOJIBKO B Npefeniax yyacTka COBMeLeHNsA ¢ 06583aTesibHbIM BK/HOYEHUEM B UX
cocTaB CTBOpa, NMPOXOASALLEro Yyepes MUHMMasbHY0 OTMETKy 60KOBOro njeca.

10.3.5 Mo HaMHU3WNM OTMETKaM COBMELLEHHbIX Npodinaeil, HasHavyeHHbIX B cooTBeTcTBUM ¢ 10.3.4, NpoBo-
OAT ormbaroLLyo IMHUI0 BEPTUKa/IbHbIX gedhopMaunii (pa3MbiBOB), 06YCMOBEHHbIX OXUAAEMbIM CMELLEHNEM Me-
30(hOpM ¥ MJIECOBbIX NTOLMH C BbILLEPACMNO/IOXEHHOIO y4acTka peku B CTBOP Nepexoa 3a MHOTO/IeTHUI Nepuoga,.

CoBMelleHHble nonepeyHblie Npodauamn pycna ANs8 y4yacTKOB, PacrnoliOkKEeHHbIX Bbille CTBOPOB Mepexo-
[O0B ANS yyacTka gnuHoii LCOBML n / coBM2, 1 NPOBEAEHHbIE MO HAWMHU3WMWUM OTMETKaM COBMELLEHHbIX NMpogu-
nei ornbawwme npmeefeHsl Ha pucyHke 10.2.

MpeactaBneHHasa Ha pucyHke 10.2 ornbarowias no HanHU3WUM OTMETKaM COBMELLLEHHbIX NONepPeYHbIX Npo-
duneit gna yyactka anvHoli Loobnmil oTpaxaeT BepTukanbHble gedopmanuy B CTBOPE nepexofa 3a MHOro/eTHUIA
nepuog akcnayataynm nepexoga 6e3 yyeta AONOSHUTENbHbIX LUKANYECKMX (CE30HHbIX) KosiebaHnin 0OTMETOK AHa.

10.3.6 Pa3mbiB 6pOBOK Kaxaoro u3 oboux 6eperoB /6, M, Npy NE€HTOYHO-TPSAA0BOM, NOOGOYHEBOM U OCe-
pefkoBOM Tunax pyc/ioBOro npouecca NpUHMMAaeTCs paBHbIM:

N-6=(Bmakc- Becrs)/ 2, (10.5)

roe Bmakc — makcumasibHasi wupuHa pycna mexay 6poBkamun 6eperoB Ha yvyacTke A/IMHON / CoBM, onpeaens-
emMom B cooTBeTCcTBUM € 10.3.3;

BCTB — wWMpMHA pycia MexAay noliMeHHbIMW 6poBKamMu GeperoB B MPOEKTHOM CTBOpE.
OTcTynneHne 6poOBOK KaxAoro n3 o6omx 6eperoB /6 NPUHUMADT paBHbIM He MeHee 10 % OT LUUPUHBI

pycna B noiMeHHbIX GPOBKaxX, COOTBETCTBYIOLLE YPOBHIO BOAbI NPV MPOXOXAEHUN CPeAHEMHOro/ieTHero Mak-
CYMasibHOTo pacxoga BoApbl.

10.4 TlocTpoeHmne NPOrHO3npyemoro npoduaia npeaesibHOro pasmbisa Npu orpaHUYeHHOM
MeaHApuUpoBaHUn

10.4.1 MunHumanbHbie oTMeTkn MMP npu OM onpefenstoT No aHanorMn ¢ Nno604YHEBLIM TUNOM PYC/I0BO-
ro npowecca, T. €. N0 COBMeLLeHHbIM nonepeyHukam. Ho npu aTom npy OM nonepeyHuKn LOJ/KHbI BKAOYATb
pycno v noivmMy, T. €. BeCb Nosc pycnocgopmumpoBaHus. NonepeyHuku cnegyet coBMelaTb No cpefHen nuHum
nosica pycnogopmumpoBaHus (nosica MeaHgpupoBaHus).

10.4.2 AnuHy yyacTka COBMeLLEHMS nonepeyHnkoB npu OM paccuuTbiBaloT no dhopmynie

/ =TT

"COBM (10.6)

np’
rae C  — CKOpPOCTb CNOA3aHUs U3AYYUH, M/Tog;
Tnp — pacyeTHbIli CPOK MPOTHO3MPOBAHMS, BKAKOYAIOLLMI BPEMS MPOEKTUPOBAHUA Y CTPOUTENbCTBA, FOA4,.

CKOpOCTb Crnosi3aHns M3nyumHel C, KOTOpOe NPOUCXOANUT MO cxeme, NpuBeAeHoin Ha pucyHke 10.3, onpe-
[enAT Npy COBMELWEHNN KPYNMHOMACLITAOHbIX KapT Uan KOCMUYECKUX CHUMKOB 3a pasHble rofbl CbeMKU.

10.4.3 [na manbix pek wupunHoin ot 10 go 25 M 1 makcumasbHol rnybuHoin 6onee 1,5 M coBMeLLeHUA
nonepeyHbix npodunel pycna v NOCTpoeHus orubawlieli NnHUKM ryB6uHHbIX dedopmaluin He TpebyeTcs.
BMecTo aToro onpefensanT /IMHUIO HaMMEHbLINX OTMETOK AiHa Ha yyacTke pycna, A/iInHa KOTOporo ycTaHoB-
neHa no opmyne (10.6). Mpu atom cnepyet yyecTb, uto npu OM nnecbl U nepekaTtbl B npegesiax U3ny4vuH
MOPON0TMYECKN NPUBA3EHbI K MJ1AHOBbIM OYEepPTaHUAM W3YYMH W CNON3alT BHU3 MO TEYEHWUID BMECTe CO
BCEM MEXEHHbIM pycnoM peku. MNnaHoBble gedopMaLnm 1 N1aHoBOE CMELLEHNE MEXEHHOro pycsa npu 3Tom
ycTaHaB/MBaKOT NyTEM COBMeELLEHNS KpynHoMacwTabHblix Tonorpatuyeckmx kapT, LM POBbIX MHXEHEPHO-TO-
norpacunyeckux nnaHos, Mmatepmanos BJIC, KOCMUYECKUX UM a3POdPOTOCHUMKOB pa3sHbIX S1IeT CbEeMKN.
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1 — Hava/lbHOe MosioXeHne 6pOBOK pycna; 2 — Mo/oXeHWe GpPOBOK pycna 4yepes BpeMms t Mexay Cbemkamu, — war M3y4vHbl
(paccTosHMe mexay Toukamu nepermb6a reoMeTpuyeckoil OCM PeyHOro pycna Ha uU3ny4dmHe)

PucyHok 10.3 — Cxema n/1aHOBOro CMeLLeHns n3yunHbl npy OM

10.5 MMocTpoeHne NpPorHo3mpyemMoro npocuns npegesibHoro pasmbiBa npy cBo604HOM
N He3aBepLIEHHOM MeaHApupoBaHUU

10.5.1 Ana pek co cBo6OAHbLIM U He3aBepleHHbIM MeaHApupoBaHueMm [MNP pycen pek B cTBopax ne-
pexofoB CTPOAT 6e3 COBMeLWEeHUss NonepeyHbiX CeYeHUn B CTBOpax NepexofoB, PacrnofloOKeHHbIX Bbille Mo
TeyeHnto. ITO CBA3AHO C TEM, YTO MpU BCEX BUAAX MeaHAPUPOBAHWUS BHYTPUPYCNOBbIE MNAeCbl WU nepekaTtbl
SABNATCA HEOTbEMIEMOW YacTbio MOPHONOTMYECKOro CTPOEHNS BCE U3NYUUHbI U (POPMUPYEMOTrO e NOoWi-
MEHHOro Maccusa M He MMeT CaMOCTOATENbHOrO ABMXEHUA BHWU3 MO TEYEHUIO pekn. [iInHamuka 3Tux niecos
M nepekaToB onpegenseTcsa obWMmM pasBUTUEM BCel U3NYUYUHbI U AO/KHA NPOrHO3MpPOBaTbCA B paMkax npo-
rHosa ee ob6uiero passuTus.

10.5.2 Mpu OTCYTCTBUM CNON3AHUA MU3/TYUYMHbI BHU3 MO TEYEHUIO PEKM 3a MUHMMaNbHy oTmeTky MNP pycna
pekn B CTBOpe nepexoja MpUHUMaOT MUHUMasIbHYIO OTMETKY hakTU4eckoro npotuis pekn B CTBOpe nepexoga
C yueTom gedpopmanmii AHa, 06yC/IOBNEHHbIX ABMXEHUEM TP Npu YPOBHAX BoAbl 10 %-Holi ob6ecneyeHHOCTH.

Mpn HanWumMmM Crnon3aHus M3NYYMH BHWU3 MO TEYEHUID HA pasHbliX CTafgUsAX WX PasBUTMA MUHUMAasbHOE
3HayeHune MMP NpuHMMAalT € y4eTOM Hano/3aHMa OTMETOK AHa, PacnosiIOXEHHbIX Bbllle N0 TeYEeHUI0 OT CTBO-
pa nepexofa, Co CKOPOCTbIO CNOJM3aHNA U3MYUUHbI, ONpeeneHHONn B COOTBETCTBUN C PeKOMeHAaLNnAMN MyH-
kta 10.5.4 n c yyeTtom gedopmaumini gHa, 06yCNOBNEHHbLIX ABUXEHUEM Tpsg npyu YPOBHAX Boabl 10 %-HoW
obecrneyeHHOCTH.

10.5.3 MocTtpoeHue MIP BorHyToro 6epera npy cBO60AHOM M HE3aBEpPLWEHHOM MeaHApUPOBaHUK, NpuU-
BefjleHHOe Ha pucyHke 10.4, BbINOMHAKT B CneAylowemM nopsamke:

- Ha nonepeyHom npodyuse pycna B CTBOpe nepexofa MPOBOAAT JIMHUIO, NapasiyiefibHyl0 CyLLeCTBYIO-
wei nuHun Gepera u NOABOAHOIO 6eperoBoro Ck/0Ha, CMELLEHHY0 OTHOCUTE/NIbHO Hee B HanpaBfeHUW pas-
MbiBa Ha pacyeTHYl Besn4uHy /6, yCTaHOB/IEHHYIO B COOTBETCTBUMU C pekoMeHgaunsmm 9.3;

- Ha ypoBHe, COOTBETCTBYHOLLEM MWHMMAasIbHON OTMETKE MPOrHO3MPYEMOro BEepTUKa/IbHOTO pa3MbiBa,
NPOBOAAT FOPU3OHTANbHYIO INHUIO;

- COMNpsXXeHVe NPOrHo3npyembIX IMHWUIA TNYyBUHHOTO 1 6eperoBoro pasMbiBOB BbIMOJIHAKT C yY4eTOM Tpac-
cuposkn MT. Mpu Tpaccuposke MT no pagunycy MCKYCCTBEHHOIO THYTbSA JIMHUM NPOAO/IKAKT A0 UX B3aWMHO-
ro nepeceyeHus [cMm. pucyHok 10.4 a)]. MNpu TpaccupoBke MT no paguycy ecTeCTBEHHOro ynpyroro usruba
[pncyHok 10.4 6)] nuHno pasmbiBa (OTCTynsieHns) 6epera 2 NpoBOAAT A0 MeEpPECceyYeHuss ¢ ropu3oHTasIbHOM
NVHWER 4, NnpoxogslLeil Yepe3 HaMHM3LWY OTMETKY cyuiecTByowero gHa (touka A). JIMHWIO TTyGUHHOIO pas-
MbiBa 7 NPOBOAAT A0 BepTMKanu, Npoxosllei yepesd Touky B Ha nepeceyeHumn ykasaHHOI TOPU3OHTANbHOW
NNHUN 4 C NPOAOJ/HKEHMEM NIMHUK CyLLecTBYoLWero 6eperosoro cknoHa (touka C). KpaiiHue Toukn C un A nuHum
rNyebuHHOro pasmbiBa U OTCTynaeHua 6epera COeAMHAT NPAMON NIMHNEN.

M3noxeHHyo metoauky noctpoeHus MMP pycna B npefenax peyHbliX U3yYuH cnegyet NpuMeHsaTb ANA
N3NYy4YnH, gedopmanmm KOTOPbIX BbIPaXalTCsA He B CMOM3aHUW WU3NYUYUH, a B UX NONEpeyHoMm pasBuTun u
BpallleHUn BOKPYr Toyek nepernba (cM. pucyHok 8.1). B Takux cnyyaax pasButue U3Ny4yumH NpPoucxogut 6e3
yrny6neHua nnecos BOrHYTOro 6epera peku, T. €. MPU HEW3MEHHOWN HaunHu3LWel OTMeTKe AHa B niece.
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a) Mpu TpaccupoBke TPy6oONpPOBOAA C KPUBOI 6) Mpu TpaccupoBke Tpy6ONpPoBOAA MO paguycy ynpyroro
MCKYCCTBEHHOTO THYTbS usrnéa

1 — NHNA eCcTeCcTBEHHOro AHa; 2 — JIMHUA MPOrHO3MpyeMoro pasmbiBa pycna; 3 — AHO TpaHwewn, 4 — BcnomoraTesibHble KpuBble
noctpoeHuns TMIMP pa3mbiBa

PucyHok 10.4 — Cxema noctpoeHusi MNP pa3mbiBa pycsia Ha BOrHyTbIX 6eperax MeaHgpUpYHLMX U31Yy4YuH

10.5.4 OTcTyn/neHne 6GPOBKM pasmbiBaemMoro 6epera 3a NporHo3npyemblii nepuog / 6 npu orpaHNYeHHOM
M cCBO6OAHOM MeaHApuUpoBaHUM (ANS M3NYYMH C YI/IOM pa3BopoTa meHee 50°) cnepyeT onpenensatb rpaduye-
CKUM UM aHanuTuyecknm cnocobom. MNpu rpacduyeckom crnocobe (cM. pucyHok 10.5) coBmelaroT no o6uwmm
OpMeHTMpaM pa3HOBPEMEHHbIE CHEMKM W3/TyYMHbl, U3MEPSIOT CMELLEHNE W3/TyYuMHbl /1 3a Nepuon Mexay
CbeMKamm t 1 paccunTbiBalOT pakTUYECKY0 CKOPOCTb CMO3aHUA U3yYnHbl No hopmyne

C, =LJt, (10.7)
Janee cMewawT nnaH ydyactka 6051ee no3gHein CbeMKM OTHOCUTENbHO NMEPBOHAYA/IbHOTO NOJIOXEHUS U3NYUNHBI
Ha pacyeTHOe cMmelleHne n3nyduuHbl L = Cullnp, rge 7np— nNpoLo/IXUTENbHOCTb NPOrHO3MPYeMOro nepuoga.

1 — MNoNOXEHNE U3MYYMHbl B HAYANbHbIA MOMEHT 0; 2 — MOJSIOXEHWE U3NyUnHbl B KOHUe nepuoga 0.; 3 — OCb CUMMETPUU U3/YYuHbl B
nepBoHaYanbHOM MOJSIOKEHUMN; 4 — MPOEKTHbIV CTBOP; BM— LUMpUHA Nosica MeaHAPUPOBaHUS; Xu— Lar U3nyunHbl; / up— pacyeTHoe
CMEeLLEHNE U3NYUNHBI; X — PACCTOSIHWE OT BEPLUMHbI U3/TyUYMHbl 4O CTBOpa Nepexoja

PucyHok 10.5 — Cxema cmelleHns m3nydmHbl npyu OM v cnabopasBuTbix n3nyyumH npyu CM

Mpu aHanuTUyeckom crnocobe cnegyeT UCNO/b30BaTh fiaHHble O CKOPOCTU CNON3aHMA U31YyYnHbl Cu no
yyacTky (unu peke-aHanory). CmelieHue M3nyynHbl 3a NPOrHO3MpyeMsblii nepuog np cnegyeTt paccynTbiBaThb
no coopmyne

mp «Cwulnp, (10.8)
roe a — KoadpdumumeHT 3anaca, pasHbllii 1,5, ecnv aHanorom ABAAETCA y4acTOK AaHHOW peku, u pasHblii 2,0,
€C/IM aHasnor— 3TO y4YacTOK APYron peku.

MonepeyHoe cmelieHne 6GpoBku Gepera (nNonepeyHblli pasmbiB BbiMyk/J0ro 6epera) B CTBOpe Nepexo-
na 6 3a nporHo3upyemsblii nepuog Mp onpeaensioT B COOTBETCTBUM cO cxemoli (cMm. pucyHok 10.5). C no-
MoLblo rpadpnkoB (cMm. pucyHkn 10.6 u 10.7) nonyyatoT BE/IMYMHY OTHOCUTENIbHOTO pa3mbiBa BbINYK/0ro 6epera
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B 3aBMCMMOCTW OT napamMeTpoB, / npAn, YAn, roe [ np— pacyeTHoOe CMeLlleHne M3YUYuUHbI,  — LWar U3yyYunHbl
(paccTtosHne mexay Toukamu nepermba cpegHein NMHUM pycna), X — paccTosiHue OT BEPLUMHbI U3NY4YUHbI A0
cTBOpa nepexoja.

PucyHok 10.6 — padhvikyi OTHOCUTENILHOTO MOMEPEYHOro pa3MbiBa BbIMyKIOro 6epera B 3aBUCMMOCTMW OT PacCTOsiHUS
NPOEKTHOro CTBOPA A0 BEPLUMHBI U3/YUMHbI MPY PA3/INYHBIX TEMNAaX CMELLEHUs U3/TyUMHBI

uT

PucyHok 10.7 — padvkn OTHOCWUTE/TLHOrO NMONEPEYHOr0 pasMbiBa BOrHyTOro 6epera

Onsa onpegenenns L6 Heob6xoanmo 3HauveHus L6/B, nonyyeHHble no rpagpukam Ha pucyHkax 10.6 n 10.7,
YMHOXWUTb Ha WWMPUHY Mosica MeaHApupoBaHnMsa Bm (paccTosHne No NepneHAuKynsapy Mexay kacaTesibHbIMu K
BEPLUUHAM CMEXHbIX U3/y4nH). MNMpn pacnonoxeHnn cTBopa nepexofa HvKe no TEYEHWUI0 OT BEPLUWHbI U3/ydu-
Hbl Ha PaccTOAHUMN, MEHbLUEM MOMIOBUHbI PACYETHOIO CMELLEHNS U3NYUYMHbI /M p, cnegyeT yunuTblBaTh pasmblB
o6oux 6eperos, a npu 60/bLIEM PaCcCTOAHUN — TOJILKO pas3MbiB BOTHYTOro 6epera.

10.6 MocTpoeHne NPOrHO3UPYEMOro Npodusasa npesesibHOro pasmbiBa NpyY PycrioBOW 1
NOVWMEHHON MHOropyKaBHOCTM

Mpu pycnoBoi M NOWMEHHO MHOrOPYKaBHOCTM C YCTOWYMBbIMKM ocTpoBamu TMIMP cTPOAT oTAENbHO AN
KaX[oro pykasa pycna no ogHomMmy M3 MeTofoB, yKka3aHHbIXx B 10.3— 10.5.

10.7 NMocTpoOeHMe NPOrHO3npyemMoro npouasa npegenbHOro pasMmbiBa pyces pek npu
OOMWHMPOBaHUN OrpaHnymBaroLLLero pakrtopa pycnosoro npouecca

[na pycen pek nepBoro ruapomMopoa0rnyeckoro tmna, onMcaHHbIX B MPUIOXeHUN B, B KOTOpPbIX ABU-
XXEHNEe [OOHHbIX HAHOCOB B (hopMe cpefHUX pycrioBbiX opM (Me30dopM) OTCYTCTBYET, a MOMOXKEHME MNECOB
M nepekaTtoB NpUBA3aHO K cTabunbHOWN hopme oporpaduyeckoro pycna, MMP pycna cTposAT C y4eTOM TOJ/bKO
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MaKCMMabHbIX CE30HHbIX Aedopmauunii AHa, 06yCNOBMEHHbIX ABMXEHUEM MUKpodopm (rpsa) C BbICOTOW,
COOTBETCTBYHOLEN MakCuMasibHbIM YyPOBHAM BoAbl 10 %-HOW ob6ecneyeHHOCTU. BbICOTY aTuX rpaj paccymTbl-
BalOT B COOTBETCTBUM C pekomeHgaumnamu no 9.1.9.

Mpn 3TOM pacyeT 3HaA4YeHUs MWHUMasNbHbIX OTMeTOoK MMP Zmn nnp pycna npoBoaAT no copmynam
(10.1) nnm (10.2), B KOTOPbLIX 3HAYEHME MUHUMANbHOW OTMETKN AHA B KaXAOW TOUYKE MOMNEepPeyvYHOoro pycna peku
B pacyeTHoMm cTtBope MM Zmn ycTaHaBNAMBaAKT C Y4eTOM MHOrosieTHel cTabuabHOCTU MOpPK00rnyeckKoro
CTPOEHNS pycen pek nepBoro MopdosiorMyeckoro Tuna.

10.8 YuyeT MHXeHepHO-reo/IorMyeckKoro CTPOEHUA A0J/INHbI PEKN NMPU NOCTPOEHUN
NPOrHo3MpyemMoro npodunnia npegenbHOro pasmMbiBa pycna A/ Bcex TUNOB pPyc/ioBOro npouecca

MocTpOEeHHbI B NPOEKTHOM CTBOpE nepexoga nporHosumpyemblii MNP, yunTbiBalOWMin BCE BO3MOXHbIe
yKasaHHble Bblle gedopMauun pycna, COBMELW,arnT C UHXEHEPHO-Te010TMYEeCKMM pa3pe3omM pycna B MPOEeKT-
HOM CTBOpE, Ha KOTOPOM LOJIXHblI OblTb OTMeYeHbl BbiiBNEeHHble npu UM rpaHnubl pacnpocTpaHeHus rpyH-
TOB, B TOM 4ucfie KPyNnHOOGAOMOUHbIX, CKa/bHbIX U FIMHUCTLIX TPYHTOB, a Takke Mep3/biX rPYyHTOB. OLEHKY
cTeneHn pasmMmbiBaemMocTu (Hepa3mbiBaemocTu) VM3, BCKPbITbIX NOA4 PEYHbIM PYyC/aIOM B Xoge npoBegeHus UM,
cnefyeT NPoOBOAUTH HAa OCHOBE pPacyeToB M CPaBHEHMWS 3HAYEHWIA, MPOTrHO3NPYEMbIX CPEAHUX Ha BepTUKasnsax
CKOPOCTEN TeYeHWii peyHoro NoToka M Hepa3MbIiBAKLWMX CKOPOCTEN TeyeHuit (cpefHUX Ha BepTuKanax) Ans
JaHHbIX VTS npu rugpaBainyeckux ycnoBusx, COOTBETCTBYOLWNX YPOBHAM BoAbl 10 %-HOl 06ecneyeHHOCTU.

Ecnn BbIXOoAbl KPYMHOOG/OMOYUYHBIX TPYHTOB (6a3a/bHOr0 Cn10s), CKaslbHbIX U FIMHUCTLIX TPYHTOB, a Tak-
e Mep3/iblX FPYHTOB B NPOEKTHOM CTBOPE PacnosioXeHbl Bbille OTMETOK NPOrHO3npyemMoro npodunsa MHoro-
NeTHUX W Ce30HHbIX Aedopmaunii gHa, okoH4vaTenbHblld MNMP cnegyet npoBOAUTL NO rpaHuLE 3TUX TPYHTOB.

11 MeTog NOCTPOeHUs Npochmnnisa NpegenibHOro pasmbiBa pycesi FOPHO-MPearopHbIX
pek Npu TpaHWwenHOM cnocobe NPOoK/Iaaku nepexoga MarucTpasibHOro Hedptenposoaa

11.1 PycnoBoii npouecc Ha pekax ropHO-NpeAropHol 30Hbl, pycaa KOTOPbIX CAOXEHbl U3 KPYMHOro arn-
NI0BNSA, XapakTepmsyeTca psaaoM cneundunyecknx ocobeHHocTell:

- 3HAaYUTENbHbLIM BAWSAHUEM OrpaHuymBaloLero akropa;

- NPepbLIBUCTLIM B TeYeHWe roga U B MHOrosieTHEM paspese TPaHCMOPTOM [OHHbIX HAHOCOB W, COOTBET-
CTBEHHO, NMPEPBLIBUCTOCTbIO aKTUBHOCTM PeyYHoro pycna,

- HEPa3BUTOCTbIO U HECTAObUIbHOCTbIO PEYHbIX MONM;

- ycnosuamMu obpasoBaHusi PyCcnoBbIX MUKPO- U Me30(hopM Npu 3HAYEHUAX OTHOCUTESIbHON rNafKoCcTu
notoka H/ d > 30;

- npegenbHo 60/bWUM PacxofoM AOHHbIX HAHOCOB M BbICOKMMMK Temnamu gedopmaunii BO Bpemsa na-
BO/KOB.

Kak cneacTsue, Ha yyacTkax pek c ropHoi MM n b (Hanbonee yacto BCTpeYawLWMMMCa TunaMmm pycnoBo-
ro npouecca B paclMpeHnsx ropHbIX AOSIMH U NPW BbIXOAe BOAOTOKA M3 FOPHOW 30HbI B MPeAropHy0) BO Bpems
BbICOKMX NaBOAKOB NMPOMCXOAWUT NnosiHas nepepaboTka pycsioBOro M NOMMEHHOro penbeda B 30He 6ayxaaHus
NOTOKa C PaBHON BEPOATHOCTbLIO MOSABNIEHUSA Hambonblwmx rnybuH B N060N ToUuke 6AyXaaHUsa pycna.

B pesynbTate npu nepexoge yepes BOLHYK nperpajy, Ha KOTOPON HabniogaeTcsa pycnoBoi npouecc
no Tuny AB wnu ropHoi MM, MMP xapakTepu3yeTca ABYMS OCHOBHbIMW napameTrpamu: ero ANMHon LnlP u
Znnp — NPOrHO3HON HaMMeHblueli OTMETKOI AHa B CeYeHMU pycna no CTBOPY nepexoga BOAHOW mperpagbl 3a
pacyeTHbIli CpoK cnyx6bl MT.

OnunHa MNP /TP onpefeneHa nubo WWPUHOIK NaBofo4vHOro pycna peku npu OB Bnas, nubo WnpuHOi
nosica pycnocgopmumpoBaHust Bn npu ropHoii MNM.

11.2 Mpn AB wupuHa nosca pycnodopmupoBaHusa nau gnvHa MNP, xapakTtepHas Ansa mopdonornyecku
OHOPOAHOrO yyacTka, MoXeT 6biTb onpegeneHa no opmyne

[ np=(1,2*1,3)Bnas, (11.1)

roe BnaB — cpefHAs WMpuHa naBofOYHOrO pycrsia peku B 6poBKax Ha MoOpdonornyeckm ogHOPOAHOM yyacT-
Ke, pacrnosioxXeHHoM OT cTBOpa nepexoga MH BBepx no teyeHuto. INnHY 3TOro yyacTka onpepge-

nawT no popmyne (10.4).
11.3 3HaueHue Znnp npu 4B onpefensoT N0 COBMeLLEHHbIM MonepeyHbiM Npoguisam naBoLovYHOro pycra
peku, KOTOopble AO/DKHbI OCBeLLaTb BCHO aMnanTyay kosiebaHuii OTMETOK AHa Ha MOpPQIO/IOrMYeckn OLHOPOAHOM
ydyacTKe OT CTBOpa nepexoga BBepx No TedyeHuto (cm. 10.3.2— 10.3.6). MuHumanbHyto otmeTky MMP npn OB

27



FOCT P 72159—2025

yCTaHaB/MBAKT C y4eTOM TOro, YTO MOSIB/IEHME MaKCUMasibHOW rny6brHbl NaBOAOYHOIO pycna, Kak U npu ocepep-
KOBOM TWMNe pycsioBOro npouecca, paBHOBEPOATHO MO BCeEMY nonepeyvyHomy ceyeHuto. MNpumep nposegerHusa MMriP
naBOLO04YHOro pycna npy noboYHEBOM ¥ OCEPESKOBOM Tunax PycrioBOro npouecca nokasaH Ha pucyHke 11.1.

BB — ypoBeHb MNoiiMeHHbIX 6pPOBOK pycna; 1—5 — nonepeyHble NMPouan NaBOAOYHOTO pyc/ia Peku, OCBeLjatolMe BCo amnanuTyay
Kone6aHuii 0TMETOK AHa Ha MOPKO/IOTNYECKM OLHOPOAHOM YYacTKe Bbile MO TeYeHMIo OT cTBopa nepexoda; 6— MMP

PucyHok 11.1 — Cxema noctpoenus MMNP pycna npy nob6o4HEBO-OCEPEAKOBOM TUMNE PYC/I0BOTO MpoLIecca Ha ropHoiA peke

11.4 OAns yyacTKOB pek ¢ ropHoin MM wupuHa nosica pycnocgopmupoBaHus Bn  ABNAeTCS WNPUHOINA
30HbI MeXAY NIMHUAMMW, KacaTeflbHbIMW K yHacTkaM MaKkcMMasbHbIX gedopmaunii KpanHnx NpoToK y NpOTMBO-
NOJTIOXHbIX 6OPTOB A,0/IMHBLI C YYETOM BO3MOXHOrO pPa3BUTUS U3/TyUYUH B 3TUX nNpoTokax. CTBOp nepexoga Tpy-
6onposoga npu ropHoin MM cnegyeT Ha3HayaTb B MecTax C HaMMeHbLUei WUPUHOI nosca pyciodopMupoBa-
HUSA, T. €. B MecTax CYXeHus AOoNuHbl. pn BbIGOpe CyXeHWli A0MMHbI ANA PacnosioXeHWs cTBopa nepexoga
TpybonpoBoja onpefeneHve WUPUHbI nosica pycnodopmupoBaHua He TpebyeTtcsa. B Takom cnyyae LimnpuHa
nosica pycioopmMmpoBaHus B CTBOPE Mnepexofa COOTBETCTBYET LIMPUHE NMaBOAOYHOrO pycsa Ha yyacTke cy-
XEeHUs OO0/INHbI, KOTOPYIO JIETKO onpeaensainT no aspodoTtoniaHam u KpynHomacwTabHbIM KapTam.

11.5 3HavyeHue muHUManbHoW otmeTky MMP pycna npu ropHoi MM Zm p onpefenstoT No COBMELLEHHbIM
nonepeyHnkam nosca pycnoopMnupoBaHuA Ha yyacTke CyXeHua fonuHbl. Kak npaBuno, oHa COOTBETCTBYeT
rnybvHe nneca Ha U3Ny4yMHe C MakCMMasibHOW CTeneHbio pPa3BMTOCTM, 0GHAPYXEHHOW Ha BCeM yyacTke Co-
BMELLEHNA MONEPEeYHMKOB. B COOTBETCTBMY C 3aKOHaMU pPasBUTUSA PeYHbIX pycen npu ropHow MM nossneHune
Takoro nneca ¢ MAUHMMaNbHOW OTMETKOl AHA PaBHOBEPOATHO BO BCEM MOMEPEYHOM CeyeHuu nosca pycro-
hopmupoBaHnA B CTBOpPE nepexoja 3a nepuog ero akcnayarauum. 3To 06CTOATENLCTBO U ONpefensaeT cxemy
npoBegexus MNP npu ropHoii MM, koTopas npuBefeHa Ha pucyHke 11.2.

11.6 Mpw noctpoeHun MMP pycna 418 ropHbiX YU NOSYTOPHbIX PEK C IEHTOUYHO-TPAA0BLIM, NOG6OYHEBLIM
M ocepefKOBbIM TWMamMu PycrioBOro npouecca, a takke npu OB u ropHoi MM y4yeT ce30HHbIX gedopmaumii
peyHoro pycna, 06ycnoB/iEHHbIX ABWKEHNEM PSS, He TpebyeTcsa. 3TO 06YCNOBEHO TEM, YTO MPU AAHHbIX TU-
nax pycnoBOro rnpotecca Ha ropHbiX pekax ABuXeHue JOHHbIX HAHOCOB Ha MOBEPXHOCTU CpefHUX PYC/I0BbIX
dopm Npu NpPOXoXAeHUM NaBOAKOB C 06ecnevyeHHOCTblo Hmke 50 % npoucxoguT B 6eCccTpyKTypHOli dopme,
T. e. 6e3 popMMpPOBaHUA MUKPODOPM-TPSA, C ANHAMUKON KOTOPbIX W CBA3aHbl CE30HHbIE AedopmaLuu.

T — MakcumanbHasa riybuHa nneca c MakcMmMasibHO CTeneHbio pa3BUTOCTU Ha yyacTke Bbille cTBopa nepexoga; MMP— makcumanbHas
rny6uHa MNP pycna npu ypoBHe BoAbl 10 %-Hoi o6ecneyeHHocTH; 1— 5— nonepeyHble Npohuan NaBogouHOro pycna peku, oceellarnlme
BCIO aMNAnNTyAy konebaHuit 0TMeTOK AHa Ha MOpPdhO/I0rMyeck 04HOPOAHOM yyacTke Bbllle M0 TeYeHuio OT cTBopa nepexoga; 6 — MrP

PucyHok 11.2 — Cxema nocTpoeHnus MNP pycna pekn Ha yyacTkax pek ¢ ropHoi MM

11.7 B y3kux ogHOpPYyKaBHbIX oporpaduyecknx pycnax ropHbiX U MNOAYTOPHbIX PeK, B KOTOPbIX ABUXEHUEe
pycnoopMunpyoLmux HaHOCOB MpPU MPOXOXAEHUN MAaBOAKOB NPOUCXOANT 6e3 hopMmUpoBaHUA CpefHUX pyc-
NoBbIX (POPM (JIEHTOYHBIX TPAL M NO6OYHER), TPAHCNOPT AOHHbLIX HAHOCOB NPW NPOXOXAEHMUM NAaBOAKOB MOXeT
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NPoXoAuTb B 6ECCTPYKTYpPHOU dpopMe munim B dpopme rpsag (Mukpodopm). B cBsi3u ¢ aTUM npu noctpoeHun MNP
pycna cnepyet yyecTb MakCMMasibHO BO3MOXHbIE LUKIUYeckue (Ce30HHble) gedhopMaunm peyHoro pycna,
06yCNOBMEHHbIE ABMKEHMEM P[4 MYTEM pacyeTa BbICOTbl 3TUX rpsag no popmyne (9.12) gna ypoBHeli BOAbI,
COOTBETCTBYHOLWMX pacxogam Bogbl 10 %-Hoit o6ecnevyeHHOCTH.

12 MeToAbl NOCTPOEHUA NPOdU/Is NpeaelbHOro pa3MbiBa pycesn paBHUHHbIX
N TOPHO-NPEeAropHbIX peK Npu Npokiagke nepexona MarncTpanbHbIX
HedpTeNPOBOAOB GecTpaHLEeNHbIMM MeToAaMM

12.1 O6wme NonoxeHns

12.1.1 Hawubonbwyw yrpo3dy MH npu nepecevyeHnn pekun 6ecTpaHWeENnHbIMU MeTodamu npefcTaBnisoT
fedopmauumn 6eperos pycna B HanpaB/ieHUU K Toukam BXofa a W Bbixoga b Tpy6bl 1 pasmbiBbl gHa B Hanpas-
NeHNn K BepxHel obpasyoleil TYyHHensa (CkBaXuHbl) T" (CM. pucyHok 12.1).

12.1.2 B cBSI3W C AnnTenbHbIM CPOKOM 3kcnayaTtauyun MM, NOCTPOEHHbIX GeCTPaHWEeNHbIMU MEeTo4aMu,
wupuHa MMP pycen manbix pek MOXeT coBnagatbh C LUIMPUHOW MOsica MHOrFoNIeTHero pycnogopmMupoBaHus
(MmeaHgpupoBaHua). MpaHuubl Nosica MHOToOMIeTHEro pycnoopmMmnupoBaHnsa (MeaHaApUpPOBaHUA) 3TUX PeK MOryT
6bITb YCTAHOB/IEHbI N0 MOPMOIOTMYECKUM NPU3HAKam W criefam npexHero NosioXKeHUs pycna peku Ha coBpe-
MEHHOW (HeyHacnefoBaHHOI) nolime.

/.n— pnvHa nepexoga; Lnnp — anuHa MMP; B — wupuHa pekn B 6poBkax; Tnnp — mMakcumanbHas rnybuHa MMP; a — yron Bxoga

Tpy6bl; p— yron Bbixofa Tpy6bl; T, T\ T"— OTMETKM TOYEeK MakCMMasbHbIX ry6UH COOTBETCTBEHHO: HA MOMEHT CbEMKU, NPefesbHOro

pasmbiBa pycna v BepxHeil obpasytoLleli CKBaXUHbI B TOUKE ero MakCMMasbHOro 3arnybneHus; a u b— Touku Bxofa u Bbixoga Tpy6bl; c,
d, e, f— 6pOBKM CyLLECTBYIOLEro U NPOrHo3Mpyemoro pycna

PucyHok 12.1 — TMapameTpsl MNP B cTBOpe nepexofa Tpybonposoga npu nepeceveHun peku metogom HHB

12.1.3 MonoxeHne TpybonpoBoga B TYHHeNe (CKBaXuHe), BbINO/ITHEHHOM 6ecTpaHLWenHbIMU MeTog4amu,
6yfeT yCTOMUYMBBLIM NO YCNOBUAM pa3mMbiBa pycna B TeYeHWe pacyeTHOro BpeMeHu akcnayatauyum nepexoga t3,
ecnu anvHa MNP 6yaeT MeHble, YeM ANMHA nepexoaa, T. e. /-nnp < Ln, a makcumanbHas rnybuHa MrpP 6yget
MeHbLlEe, YeM MakcumanbHas rnybuHa nepexoga (rnybrvHa NonoXeHUs Bepxa Tpy6onpoBoaa).

12.1.4 PaccTosiHue oT 6poBOK cyuiecTBytouiero ae, fb nnn nporHosupyemoro ac, db 6eperos go Touek
BX04a ¥ Bbixofa TpyObl M TOMAWMHA TPyHTa MeXAy CywecTBylWwnUM TT" 1 nporHo3upyembsliM T'T" p,HOM peku
N BEpPXHeN obpasyuieii TyHHeNnsa (CM. pucyHok 12.1) onpefeneHbl cneayrowummy akTopamu:

- TMNOM pYyCM0BOro npouecca (cxemoli gedpopMaynil) yuactka peku;

- NHTEHCMBHOCTbLK PYC/0BbIX Aedopmaynii;

- NHXEHEepHO-Teo/I0TMYeCKUM CTPOEHNEM AHA [O0/INHbI;

- TEXHO/I0TMYECKMMM TpebGOBaHUAMU NPOM3BOACTBA paboT.

12.1.5 CxemMy 1 KONMYECTBEHHbIE 3HAYeHUS AedopMalnili AHa 1 6eperoB peku, NOI0XEHWE FpaHuL, no-
saca pycnoopMnpoBaHnsa WAM FpaHul, nosica MeaHApPUPOBaHMUSA, a Takke OnTUMasibHOEe NOJIoXEeHMe cTBopa
nepexoja onpefensoT TUNOM PEeYHOro pycna v TMNom pycnoBOro npolecca Ha yyacTke nepexoga, onosHaBa-
Te/lbHble NMPU3HaKN KOTOPbIX NPUBEAEHbI B pa3aene 6 MB nNpunoxeHun b.

12.1.6 WNHTeHcMBHOCTb gedopmauunii onpefenstoT TMAPOSIOTMYECKUM PEXUMOM PEKU, BAMSHUEM Ha
HEro COOpPYXEHUN N TEXHOTeHHON AeATeNbHOCTM Ha peke, POpPC-MaKOpPHbIMU 06CTOATENLCTBAMWU W T€010rn-
YeCKMMUN YCNOBUAMMN.
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CHUXeHNe BesINYUHbI U MHTEHCUBHOCTU aedopmaunii gHa n 6eperoB pekn MOXeT 6biTb AOCTUTHYTO
6o BbIGOPOM MOJIOKEHMA CTBOpa Mnepexofa Ha yyacTke C MUHUMaslbHbIMU MJIAHOBBIMW W BEPTUKA/IbHbI-
Mn gechopmaumamun pycna, nMbo nyTem UHXEHepHOol cTabunusauumn pycna pekuM Ha yyacTke pacnosioXeHus
cTBOpa nepexopa.

VHXeHepHO-reosiornyecKkoe CTPOEHNe AHa [0/IMHbI MOXET OKa3aTb CYLeCTBEHHOE B/IUSIHUE Ha BeNuyu-
HY pPacCTOSIHWI, yKa3aHHbIX Ha pucyHke 12.1.

12.1.7 PacctosHus ac u cb (cm. pucyHok 12.1) onpefensoT ¢ y4eToM yc/noBuiA npoussogcTea paboT npu
6ypeHun TyHHesns, NpoTackMBaHum Tpyobl Y TEXHONOTMKU UCNOMb30BaHUA GypoBOro pacteopa.

12.1.8 MporHo3y u pacyety MNP pycna B cTBOpe nepexoja TpybonposBoga [0/KHa npejllecTsoBaTb
oueHKa obWNX TeHAEHUN eCTeCTBEHHOIO U aHTPOMNOIreHHOro M3MEHEHUA yYyacTka Pekn Ha paccToAHUW ONU-
HON B HECKO/IbKO MakpoOpM uan pycnoBbiXx Me30OopM B 3aBUCMMOCTW OT TMna pPycrioBOro npouecca, yka-
3aHHbIX B NpuaoxeHun I, a Takke geTanbHblil aHann3 Mopd0a0rMYecKoro CTpOeHUs NokMbl 1 cnepoB Npo-
LEeCcCcoB pyc/iohOpMpPOBaHNSA Ha HE.

12.1.9 AHTPONOreHHble U3MEHEHUS, Bbi3BaHHbIE B/IMSHUMEM TMAPOTEXHUYECKUX COOPYXEHWA Ha pycno-
BOW pexum yyacTka nepexofa Tpybonposoga, criefyeT yuyuTbiBaTb B COOTBETCTBUWU C NPUHLMNAMU B3anMo-
JeiNcTBMS pycnoBOro npouecca U akTUBHbBIX U MACCUBHbLIX COOPYXEHWIi (CM. npunoxexHune A).

Mpu oueHKe BAUAHUA aKTUBHbLIX W NMAaCCUBHbLIX COOPYXEHWIN Ha XapakTep W WHTEHCUBHOCTb PYC/IOBbIX
Jedopmaumnii B cTBOpax nepexonos Tpy60nNnpoBOAOB C/eAyeT yunTbiBaTb, YTO:

- 30Ha B/IMSHWSA Ha PYC/I0BOI NPoLECcC COOpYXeHui | kateropun npocTupaeTcsa No peke Bbile U HUXe UX
MECTOMONOXEHUS, 3axXBaTbiBass y4acTKU Peku, COCTOALWMNE U3 HECKOSIbKMX MaKpodopMm;

- 30Ha B/IMAHUSA Ha PYC/I0BOW NMpoLEecc COOPYXeHUn Il kaTeropumn orpaHu4nBaeTCcs 04HON MakpoOopMoOii
NN HECKOJIbKMMU Me30odopmamu;

- BO3BE[leHVe B peKe MacCUBHbIX COOPYXEHU He MPUBOAUT K U3MEHEHUIO PYC/I0BbIX Makpodopm K
Me30hopM, a BbI3blBAeT /NIMb NEPEeCcTPOikn PyCcnoBbIX MUKPOOPM B HenocpencTBeHHON 6aM3ocTu OT co-
OpYXEeHNA nnun B ero npegenax.

12.2 3Tanbl NOoCTpoeHns nNpocuasa npeaesibHOro pasmbiBa pycna

12.2.1 OCHOBHbIMWU pacyeTHbIMK NapameTpamu MNP npu nepecevyeHnn pekn GecTpaHLenHbIMU MeTo-
Jamu ABMATCA ero makcumanbHasa gnuHa /-MMP n makcumanbHasa rnyéuHa Fnnp (cMm. pucyHok 12.1).

12.2.2 OnpegeneHne KONNMYECTBEHHbIX 3HAYEHU 3TMX NapamMmeTpoB NPOBOAAT B TpU 3Tana.

Ha nepsBom atane — onpejesieHNe OPUEHTMPOBOYHbIX 3HAYEHWA, UCMOMb3YEMbIX NPU Ha3HAYEHUU Mo-
NOXeHusa Tpaccol Tpyb6onposoaa 1 npu Bbibope y4acTKOB pek AN UX NepeceyvyeHns TpybonpoBoaOM.

Ha BTOpoMm 3Tane — onpegenieHne KOMMYeCcTBEHHbIX 3HaueHuid /TP 1 7nnp, xapakTepHbix Ansa mopdo-
NIOTMYEeCKN OLHOPOAHOIO yyacTKka Peku, nepecekaeMoro Tpaccou.

Ha TpeTbem aTane — onpegefnieHne 3HayeHWin napameTpoB AN1A KOHKPETHOro CTBOpa nepexoga, T. €.
pa3spaboTka nporHo3a gecopMauunii peyHoro pycna B CTBOpe Mepexofa Ha BeCb YCTAHOBJ/IEHHbIV B 3afaHuun
NIMW pacyeTHbIli CPOK NMPOrHO3MPOBAHMA MAAHOBbLIX W BepTUKasbHbIX AedopmMaumnii peyHoro pycna, u no-
cTpoeHue [MIMP pycna peku B CTBOpe nepexoja.

12.3 OnpepgeneHve OpneHTUPOBOYHbIX 3HaUYeHWt napameTpoB MNP pycna

12.3.1 Ha gaHHOM 3Tane onpefeneHns 3HavyeHWih OCHOBHbIX napameTpos MMNP BennunHa Lnnp gomkHa
NPUHMMATbLCA PaBHOW MakCcUMalbHOl LMpUHE Nnosica COBPEMEHHOro pycnodopmuposaHnsa (Braxnp).

12.3.2 WunpuHa nosica COBPEMEHHOro pyc/o@opMmupoBaHusa Bnp— 3TO paccTosiHUe MexXAy NMHUAMMU,
KacaTes/lbHbIMW K 30HAM MakCUMasbHbIX AedopMaLuii Ha MPOTUBOMOMOXHbLIX Beperax peku.

[na meaHApYpYOLWMX pek NOSC COBPEMEHHOTO pycnoopMmpoBaHUsa paBeH Nosicy COBPEMEHHOIo Mme-
aHapupoBaHusa Bm= Bn — pacCTOAHUIO MexXay KacaTes/lbHbIMU JIMHUAMW, NPOBEAEHHbIMU Yepe3 BepLUMHbI
NMPOTUBOMOJ/IOXHO HaMpPaB/IEHHbIX CMEXHbIX U3TYYUH, HAXOAALWMNXCS B 3aBepLUatllL el cTagnun passutus.

Ona pek ¢ NIM nosac coBpeMeHHOro pycnoopMupoBaHusa sSBASETCA 30HOW MexAy MHUAMUN, KacaTenb-
HbIMW K 30HaM MaKcMMasibHbIX gedopMaunini KpakHUX NPOTOK Y NPOTMBONOJIOKHbIX 60PTOB AO/IMHbLI C YYETOM
BO3MOXHOr0 pasBUTUA U3/TyYUH B 3TUX NPOTOKaX.

12.3.3 insa KaxAaoro Tuna pycrioBoro npouecca ycTaHOB/IEHA CBSA3b MeXAy LWMPUMHOW nosica pycnogopmMumpo-
BaHWA Bnp u WMpUHOI pycna peku mMexay noimeHHbiMn 6poBkamu B. 3HauyeHnsa Bnpu B, ocpegHeHHble N0 MHO-
MM reHeTUYeckn o4HOPOAHbIM yyacTkam (Tunam pycrioBOro npoLecca) MHOTMX pek, npuesefeHsbl B Tabnuue 12.1.

OTKNOHeHne Bnp oT cpeagHero 3HayeHus npueefeHo B Tabnuue 12.1 B BuAe cpegHekBagpaTuyHoOro oT-
K/IOHEHUA OB, KOTOPOE, Kak M3BECTHO, COXpaHsaeT pasMepHOCTb psja HabnwaeHui.
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12.34 Mockonbky agnuHe MNP Ha gaHHOM 3Tane pacyeToB criedyeT npuaaBaTb MakCUMalsibHble 3Ha-
yeHus, 1o /-MMp go/mkHa 6bITb YCTAHOB/IEHA KaK CpefHASA WupuHa nosca pycsiogopMupoBaHns ANs faHHOro
TuWMa pycnoBoro npoiecca nawocC cpefHeksagpaTtuyHoe OTK/IOHEHWE B COOTBETCTBUU C AaHHbIMU, NMPUBELEH-
HbiMW B Tabnuue 12.1.

Ta6nuuya 12.1 — 3HaYEHUs1 OTHOCUTESIBHON LLIMPUHBI NOsica COBPEMEHHOTO pycnodiopMrpoBaHus Bn / B npu pasHbix
TUNax pycrioBoro npouecca

CpefHAa oTHOCMTEe bHasA LWKpUHa nosca CpefHekBagpaTuyHoe OTK/IOHEHWE

Tun pycnosoro npouecca pycnogopMuposakus BiplB

CBo60HOE MeaHapupoBaHue 8,86 2,53
HesaBepLueHHOe MeaHApupoBaHue 5,67 1,35
MoliMeHHas MHOropyKaBHOCTb 5,58 1,85
OrpaHnyeHHoe MeaHapVpoBaHue 341 0,71
Mo6oyHeBbIN THN 1,18 0,24
Pycnosass MHOropykaBHOCTb 101 0,05

12.3.5 Mockonbky anvHe TMNP Ha gaHHOM 3Tane pacyeToB cfefyeTt npupasaTb MakKCMMasbHble 3Ha-
yeHus, TO /-nNp fo/hKkHa ObiTb YCTAHOB/IEHA KakK CpefHAsA WupuHa nosca pycsiogopmMupoBaHnsa ANs faHHOro
Thna PycnoBOro npouecca n/alc cpegHeksagpatMyeckoe OTKNIOHEHNE B COOTBETCTBUU CAAHHbIMWU, NPUBEAEH-
HbiMK B Tabnuue 12.1.

12.3.6 OnpegeneHHble no Tabnuue 12.1 3HavyeHusa /-MMP cnegyeT ncnosb3oBaTh NPy Ha3Ha4YeHUM HOBOM
Tpaccel Tpy6onposoaa v npu onpefesnieHnn NpuopuTeToB pas/inyHbIX Y4acTKOB pek (C pasHbIM TUNOM pycno-
BOro npouecca) npu BbIbope yyacTka U cTBopa nepexoa v npu onpegesnieHnn mMetoga CTpoUTENbCTBA nepe-
xoga (TpaHweliHoro, Bo3gywHoro, metogamu HHB, THEL, MWKPOTOHHENMPOBAHUS WMAN KOMOUHUPOBAHHOIO).

12.3.7 MNpu HEBO3MOXHOCTU BbliGOpa yyacTka peku ¢ TUNOM PYyc/I0OBOro npouecca, A5 KOTOPOro xapak-
TepeH y3kuii nosac pycnodopmuposaHusa (MNB nam OM), 1 Npu HEN3BEXHOCTN NepeceyvyeHnss Peku Ha ydacTke
C WWMPOKMM MOSICOM pycriohOpMUpPOBaHNA clefyeT NnaaHMpoBaTb NpoBefeHue feTalnbHbiX NpefnpoeKTHbIX
NIMW pns pa3paboTku TOYHOrO MPOrHO3a pas3BUTUS pycsa pPeku, ee NPOTOK M NOMMEHHbLIX MacCHBOB Ha pac-
YeTHbI CPOK 3KkcnayaTauun nepexoja.

B Takmx cnyyasx cTBop nepexoga Tpy6onposoga /-IMMP, TOukn BXoAa M Bbixoga TYHHeENs yctaHaB/nBawT
TO/IbKO Nocfe npoBefeHUs TpeTbero atana pacyeTos, T. €. Nocse pa3paboTku ykasaHHOro MporHosa.

12.3.8 na ymeHblweHNa 3HayeHus Lnlp Ha yyacTkax pek C LUMPOKOI 30HOW pycnodopMupoBaHus cne-
AyeT npegycMmaTpusaTb NpoBefeHNe UHXEHEPHbIX MEPONPUATUIA No cTabununsaynm pycna peku uimn no cyxe-
HUIO nosica pycnocopmuposaHusa. K aTum MeponpusasTUAM OTHOCAT /loKkanbHoe 6eperoykpenneHue, ob6sano-
BaHWe NoiMbl, YKpenseHne CnpsMeHUA U3nyymH v ap.

Mpu NPOEKTUPOBAHUN ITUX MEPONPUATUI Takke AOJ/DKHbI OblTb NPOBEAEHbl NpefBapuTesibHble OLEHKM
N pacyeTbl BTOPOro U TPeTbero 3Tanos.

12.4 OnpegeneHune 3HadyeHWli NapameTpoB Npoduns npegenbLHOro pasMbiBa pycra
Ans Mopdhosiormyeckn ogHOPOAHOrO yyacTKa pekn 1 AN1s KOHKPETHOro cTBopa nepexona

12.4.1 Ha BTOpOM U1 TpeTbeM 3Tanax onpeesieHUs KOJIMYeCTBEHHbIX 3HAYEHUII OCHOBHbLIX NapameTpoB
MNP pycna /-MMP n 'nnp noctpoeHue MNP pycna cnegyeT BbINONHATbL C y4eTOM TuUna Pyc/o0BOro npouecca
Ha OCHOBaHWWM pPeTPOCNEeKTMBHbLIX Tonorpaduryecknx matepuasnos n matepuanos 133, a Takke maTepuanos
nrvMmu, urgn n Nri.

12.4.2 PeTpocnekTuBHblie Tonorpadpuyeckme n kaptorpadpumyeckne martepuansl u matepuansl 33, He-
obxoAuMble ANA NPOM3BOACTBA OLEHOK, pacyeToB M MPOrHO30B N/IAHOBbLIX W BbICOTHbIX Aedopmaunii gHa n
6eperoB BOAHbIX 06BEKTOB, a Takke ANS YCTAHOBNEHUSA AMHAMUKU UX MONMEHHbLIX MacCuBOB, criefyeT cobu-
paTb B npefenax Bcero MopgoaorMyeckn 04HOPOAHONO yyacTka peku, Ha KOTOPOM HameyeH CTBOpP nepexoja
Tpyb6onposogaa.

12.4.3 MeToAbl 1 NpUeMbl ONpeAeneHNs KOIMYECTBEHHbIX 3HAYEHU OCHOBHbIX napameTpos MNP LnlP
n I'nrip, xapakTepHblX A4n8 MOpdoNornyeckm 04HOPOAHOIO yyacTka, a Takke MeToAbl U cnocobbl NOCTPOeHUs
MNP pycna B cTBOpe nepexoga Tpybonposoga onpefenstoT TUMNOM PYCNOBOro npouecca Ha yyacTke.
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12.4.4 Mpu NB 1 PM nnaHoBble fedopmauuy pycen pek HOCAT 3HAKONEpPeEMEHHbIVi XxapakTep 1 nme-
10T He3HaunTenbHyl amnauTygy. MNoatomy wupnHa nosca Bn pycnodopmuposanus vam gnuda MNMP / nnp,
xapakTepHas Ansa Mopdosiornyeckn O4HOPOLHOrO yyacTka, Npu AaHHbIX Tunax pycsioBOro npouecca Moxet
6bITb ONpegeneHa no copmyne

enp=W =(1.2+1.3)a (12.1)
roe B — cpegHaa ana mopdonornyeckn 04HOPOAHOrO yyacTka WMpUHA pycna pekn B NOWMEHHbIX 6poBKax.

12.4.5 lWnpuHy nosica COBpPEMEHHOro pycnogopmMuposaHna uau anuHy MNP pycna oas KOHKPETHOro
cTBOpa nepexofa npu NEHTOYHO-TPALOBOM, NMOGOYHEBOM W OCEPEAKOBOM Tunax pPycnoBoro npouecca pac-
cunTbIBAOT TaKke no dgopmyne (12.1), ToNbko 3HavyeHne B onpefensioT Kak CPefHIo LWUPUHY pycna peku
B MOWMEHHbIX 6pOBKax, Ha yyacTke, pacnosioKeHHOM BBEpPX MO TeYeHMIo OT cTBopa nepexoga. [auHy 3Toro
yyacTka L onpegensaiwT no popmyne

1-=CTnp, (12.2)

rae C  — CKOpOCTb CMeLLeHUss Me30doopM (NIEHTOYUHBIX rPsg, NOOOYHEN 1 ocepeakoB), onpegensemas no come-
LLIEHHbIM PYCNOBbIM CbEMKaM, WK KpynHoMacwwTabHbIM KapTaM, Wav Nouusam 3a pasHble rofgpl, M/rog,;
'Mp — pacyeTHbI CPOK NPOrHO3MPOBAaHMWA, BKIOYAKLWNIA BpeMA NPOEKTUPOBAHUSA U CTPOUTENbCTBA, rog.

12.4.6 Mpwn pacyeTe AINHBLI y4yacTKka OCpefHEeHUs LWNPUHbI nosca pycropopmMmmpoBaHua u yyacTtka co-
BMELLEHNS MOMEepPeYHbIX CeYeHWli Npyu NEeHTOUYHO-TPSAA0BOM, MOBOYHEBOM M OCEPEAKOBOM TuMax PycrioBOro
npouecca ¢ Mcnofb3oBaHneMm NosioxeHunin no 9.3.1 cnegyet yunTbiBaTb NEepMoabl HENOABUXHOCTU N aKTUBHOTO
OBUXeHNsa Me30h0pM B TeYeHMe OHOro rofa, onpegensgemMble B COOTBETCTBUN C PEKOMEHAALNAMU, U3NOXKEH-
HbiMK B 9.2.

12.4.7 3HayeHusa Bn pna mopdonornyeckn ogHOPOAHOIO yyacTka 1 Ana cTBopa nepexoja npu IeHTOY-
HO-rpAA0BOM, NOGOYHEBOM U OCEPEKOBOM Tunax Pyc/ioBOro npouecca AO0/KHbl UMeTb 6/1M3Kue 3HavyeHus.
B cnyyae Cyw,ecTBEHHbIX PaCX0XAEHN 3TUX 3HAYEHUI cnegyeT NPOBECTU AOMNONHUTE bHbIV aHann3 no onpe-
JeneHnio NpUYMH NoJ06HOro pasnuums.

12.4.8 NapameTp 7NNp Npu NIEHTOYHO-TPAA0BOM, NOGOYHEBOM U OCEpefKOBOM Tunax pPycnoBoro npo-
Lecca onpeenstoT No COBMELLEHHbIM NOMNEPEYHbIM NPOUAAM pyc/a peku B npegesiax NoliMeHHbIX 6POBOK.
MonepeyHukn cnepyeTt coBMeLLaTb NO OCEBON (CpefHel reomeTpuyeckoii) NMMHUM pycna. CoBmelaemMble Mo-
nepeyvyHnkKn OO/MKHbI PABHOMEPHO OCBelwaTb BCHO amnautyay konebaHuii OTMETOK AHa Ha yyacTke OT cTBopa
nepexoga TpybonpoBoga BBepx Mo TeyeHuto. [AMHY 3TOro yyactka onpegenstoT no opmyne (12.2).

12.4.9 MocTpoeHune MMP pycna ana crteopa nepexoga npu NeHTOYHO-rpAL0BOM, NO6OYHEBOM U ocepel-
KOBOM Tunax pycrioBoro npouecca cnefyet nposoguTb B cooTBeTCTBUM € 10.3.

12.4.10 MakcumanbsHyto rnybuHy MMP pycna npu MM FNnp onpefensioT N0 COBMELLEHHbIM MONepPeYHn-
KaM nosica pycnoopmMuMpoBaHUA Ha ydacTke nepexoga. Kak npaBuno, oHa COOTBETCTBYeT rybuHe nneca Ha
n3nyyrHe MakCMMasibHOl CTeNeHN pa3BMTOCTU Ha yyacTKe, U ee NosAB/EHME 3a Nepuog akcnayaTauum nepexoga
Tpy6onpoBoja paBHOBEPOATHO BO BCEM MOMEPEYHOM CEYEHUM Nosica pycnodopMUpoBaHusa B CTBOpeE nepexoja.

MoctpoeHune MMP Ha yyacTkax ¢ MM nNpoBoASAT MO CXxeMe, NPMBEAEHHOW Ha pucyHke 11.2.

12.4.11 Ana yyeTa BO3MOXHbIX CE30HHbIX AedopMaluil peyHoro pycna, 06yC/noB/IEHHbIX AWHAMMWKONA
MWKPOOOPM NpU ABMKEHUN [OHHBIX HAHOCOB B MABOAOK MPU AaHHbIX TUMAX PYCc/ioBOro npouecca 3HavyeHune
Fnnp, onpegeneHHoe No COBMELWEHHbIM MOMNEPEYHbIM CEeYEHUAM, creayeT YBENIMUYUTL Ha pacyeTHY BbICOTY
rpsi4 Npy ypoBHE BOJbl, COOTBETCTBYIOLLEM BbiCOTE 6POBOK NOiMMeEHHOro 6epera, T. e. npu 7hnp. PacyeT BbiCO-
Tbl PS4 Npy rNybuHe 7nnp cnepyeT npoBoAuTb no popmynam (9.9) — (9.12).

12.4.12 WwnpnHy nosica pycrnopopMmMpoBaHus B CTBOpe nepexoga npu noboyHeBOM U OcepeKOBOM
Tnax pycnoBoro npouecca, COOTBETCTBYIOLYIO LWNPUHE NAaBOAOYHOrO pycrna Ha yyacTKe CY>XeHWs [LOJIUHBI,
onpefensT No aspo- U KOCMUYECKMM hoTonnaHam M KpynHomaclwTabHbIM KapTaMm.

12.4.13 Mpn PM un INM cTBOp nepexoja cnepyert Ha3HavyaTb B MecTax CYy>XXeHUs AONIMHbI. B cBA3N € 3TUM
npy AaHHbIX TMNax npouecca onpefesieHne WNPUHLI nosica pycnoopMupoBaHma Ana Mopdo1orMyeckn of-
HOPOJAHOTO yyacTka He TpebyeTcs.

12.4.14 WvpuHy nosica pycnocdopmupoBaHus B cTBOpe nepexoga npy PM u MM onpefensatoT no Kpyn-
HOMacwTabHbIM TOonorpauyecknm kKapTam, LUGPOBLIM WHXEHepHo-TonorpaduyeckMm nnaHam, martepua-
nam BNIC, KOCMWYECKMM CHUMKaM WAN as3pooTOCHMMKaM KaK pacCTosHMe MexAay KpaliHUMW NOMMEHHbIMU
6poBKamun KpaliHWX pykaBOB MHOTOPYKaBHOr0O pycsia BHe 3aBMCMMOCTW OT BOAHOCTM 3TUX PyKaBOB B MOMEHT
CbEMKM C yYeTOM MpPOrHo3a BO3MOXHOr0 pas3BUTUSA 3TUX PYKaBOB MO OAHOW M3 CXEM MeaHAPUPOBaHUA unu c
yyeTOM BO3MOXHOrO CMnosi3aHua BHU3 NO TEYEHMIK0 PYCNIOBOr0 OCTPOBA, PAaCMO/IOXEHHOro Bbille MO TEeYEHUIO
OT cTBOpa nepexopa.
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12.4.15 YacTHble OTK/JIOHEHMA OT 06LWUX NPUHUMNOB noctpoeHusa MMP pycna npu PM un MM n onpege-
NleHne BO3MOXHOCTU MCMNONIb30BaHNsA KOMOWHMPOBAHHOIO MeToda fnepeceyeHuns pycna (TpaHweinHoro, BO3-
OYWHOro 1 NoA3eMHbIMK 6ecTpaHLWeliHbIMM cnocob6amMun) ycTaHaBAMBAKT TO/IbKO HA OCHOBaHWMK AeTasibHOro
nccnenoBaHMs M NPOrHo3a AMHAMUKN BCEX PYKABOB, PYC/I0BbIX OCTPOBOB M NOWMEHHbIX MAaCCMBOB Ha yyacTke
nepexoga.

12.4.16 WwnpunHy nosica pycnocopMnupoBaHus 1, crnegoBatenbHo, 4IMHY Npodnna npeaenbHoro pa3Mbisa
npu OM kKak s mopdonornyeckm OAHOPOAHOrO yyacTka, Tak 1 Ana cTsopa nepexoga Tpyb6onposoga onpege-
NAT No Tonorpaguyecknum Kaptam, LUAPOBLIM WHXEHepHo-Tonorpaduyeckum nnaHam, martepuanam BJIC,
KOCMUYECKMM CHUMKaM Wy aspoOTOCHUMKaM KakK LWMPUHY MOKMblI MeXAy HesaTonaseMbiMu Teppacamu.

12.4.17 MakcumanbHyt rnyéuny MNMNP npyn OM onpefensawT aHanornyHo Mb, T. e. N0 COBMELLEHHbIM
nonepeyHunkam. lMpuyem npy OM nonepeyHWKnM AOJ/DKHbI BKAOYATH PYC/I0 U MOAMY, T. €. BECb MOAC PYyCsIO-
opmumpoBaHus. CoBmelLaTb NOMNEPEYHNKN cnedyeT Mo CpefHeill NnHMKM nosica pycriogpopmMmupoBaHus (nosica
MeaHApupoBaHuns).

12.4.18 AnunHy y4yacTka cCOBMeLlleHNa nonepeyHnkos npn OM onpenenstoT B COOTBETCTBUM C PEKOMEH-
Jaunamun, msnoxeHHbimMn B 10.4.2.

12.4.19 Korga nepuopg cnonsaHus U3nyyumH (BpeMs CMELLEHWS U3NY4YMHbI Ha NOJIHbIA ee Lar) MeHblle
pacuyeTHOro cpoka MPOrHO3MpOBaHWA, BK/OYAlOWEro Bpema MpOeKTMpoBaHuA n cTtpoutenscrTea [np, AnvHa
MNP MoxeT 6bITb YMeHbLUEHA 3a CYeT NpoBefleHns CTBOpa nepexoja yepes TOUKy nepernbéa usnyynH m npwu-
6/1MKEHNS TOUKM BXOAa CKBaXKWHbI K MOMEHHO 6pOBKE CO CTOPOHbI BbIMYK/10r0 NOMMEHHOrO Maccmea. B aTux
cnyyasx TOYHOE MeCTO BXOfa CKBaXWUHbl LO/HKHO ObITb ONpefesnieHo TO/IbKO Ha OCHOBAHUM [eTanbHOro npo-
rHo3a pasBUTUA W CMOJI3aHUA KOHKPETHOW nepecekaeMoW U3/yYMHbI.

12.4.20 Ha mopdonornyeckn ogHOPOAHOM y4acTKe paBHUHHON pekn co CM npu nepeceyeHnmn pekn Tpy-
60MpoBOAOM GecTpaHWwenHbiIMM MeToAaMy MECTOMOJIOXEHME CTBOpa nepexoda TpybonpoBoga U 3HaYeHus
napameTtpoB MMP (Lnnp — gauHa MMP, 7nnp — makcumanbHasa rnybuHa MMP) Ha OCHOBaHWU MMERLWUNXCS
Tonorpauyecknx n kaptorpauyecknx matepuasnos, a Takke mMaTepuasioB WUHXEHEepPHbIX W3bICKaHWi peko-
MeHAyeTCA yCTaHaB/MBaTb B C/IEAYIOLWEM MOpsAAKe:

- onpepensioT WUPUHY Nosca MeaHApupoBaHna Bmmopdonornyeckm og4HOPOAHOIO yyacTka, oxBaTbiBa-
OLLLero WwecTb — BOCEMb U3JYUUH;

- yCTaHaB/MBalOT MakCUMasibHyt ryouHy B nnece Ha BbIGpaHHOM MOPHOIOrMYecKn OLHOPOAHOM yyacTKe
npy ypoBHE 3aTon/ieHnss 6POBOK MOMMEHHbIX 6eperos, KOTOPYK NPV MPOEKTUPOBaAHUU MOL3EMHOI0 nepexoga
Tpy6onpoBoga 6ecTpaHweliHbiMM MeTogamMu NpuHUMarT kak MMMP — makcumanbHyo rnybuHy MMP ¢ yyeTom
CEe30HHbIX getopmaunini gHa, 06YCNOBMEHHbIX FPAA0BbLIM ABMKEHNEM AOHHbLIX HAHOCOB corflacHo 12.4.11;

- Ha OCHOBAaHUM COBMELLEHUA MNJ1aHOB yyacTka pycna pasHbliX JIET CbeMOK, B TOM YMC/le OfHOI Ha Mo-
MEHT NPOeKTUPOBaHNA nepexoa Tpybonposoga, BbIABAAIOT XapakTep pasButusa n B3anmMofeicTBUA N3NyUnH;

- onNpefensaT CPpefHo N HanboNbLLY0 CKOPOCTb N/1AHOBOIO CMELLEeHUA BOTHYTOro 6epera Kaxpgoh us-
NIY4UHbl B npegenax Mopgosornyeckn o4HOPOLHOr0 yyacTka;

- Ha OCHOBa@HWW BbIAB/IEHHbIX 3aKOHOMEPHOCTE pa3BUTUA BCEX WU3NYYMH Ha UcCCnefyemMOoM y4yacTke
MPOrHO3UPYIOT MJIaHOBOE MOJIOXEHWE pyc/ia Ha 3TOM yyacTKe Ha pacyeTHblli CPOK 3KcniyaTauuu nepexopa
TpybonpoBsopaa;

-AnA nepexofa TpybonpoBoga BbIGMpaOT NOAYYaCTOK, OXBaTbIBAOLWUA TPU CMEXHbIE U3YUNHBI, C HaN-
MeHbLIMMMK NNaHOBbIMK AediopMmauusamMn i Bcero Mopdonornyeckm of4HOPOAHOro yyactka. C yyetom no-
NIOXEHMA pycna Ha NPOrHo3Mpyembllii CPOK A4/ paccMarpuBaemoro nogydvactka ycTaHasnusawT gnuny MNP
/-nnp B atom cnyvae /-IMP 6yaeT 3Ha4YUTENIbHO MeHblUe LWUPUHBI Mosica MeaHApupoBaHusa Bwm ana Bscero
MOpPON0rMYeckn OL4HOPOAHOIO yHacTKka Pekn, KoTopas MOXeT cocTaBnATb 118;

- paspabaTbiBalOT pekoMeHgauum n npegnoxeHus (B cnyyae Heo6xoauMmMocTu) no ctabunmsauunm pycna
Ha yyacTke nepexopa;

- Ha yyacTkax paBHUHHbIX pek co CM HauMmeHblUVe MaHoBble Aedopmaunmn pycen HabnwgalTcs, Kak
npasunso, Y MOCTOBbIX NEPEXOAO0B BCNeCTBUE CTABUIN3ALUN PYCEsT 3TUM UHXEHEPHBLIM COOPYXEHWEM, a Tak-
Xe B npepfenax U3yynH, npuxatblX K OAHOMY W3 CK/IOHOB [ONMHbI. M03TOMY AaHHble nogydacTku cregyet
paccmaTpuBaTtb Kak NpuopuTeTHbIEe A1 pacnosioXeHnsa cTBopa nepexona Tpybonposoja.

12.4.21 YpoBeHb pucka akcnayatauuu nepexoga Tpybonposoja, nepecekalLl,ero y4actok peku co CM,
[OCTaTO4YHO BbICOK B CU/Y 3HAYUTENbHbIX NIAaHOBbLIX Aedopmauunii pycna n 60blOA WUPUHBI NoAAca MeaH[-
pupoBaH/s Ha paccMaTpMBaeMOM yyacTke peku. B cBA3M ¢ aTum Ans pas3paboTkm nNpoekta U CTpouTenbCTBa
nepexofa tTpyb6onposoga metogom HHB, paBHO Kak U Npokiagky NMHERHOo YacTtn TpybonpoBoaa, Ha yyacTke
pekn co CM Heo6XoAMMO BbINOJIHEHWE [eTasibHOI0 aHannm3a WUMEKLWNXCa KapTorpauyeckux, reonoruye-
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CKMX MaTepuanos, a TakKxe nposefieHue feTasibHOT0 PeKOrHOCLUMPOBOYHOTO 06CNeJ0BaHMUSA PEYHOro yyacTka
(HaszemHoe, aspoBu3yasibHOe WU C UCNOJIb30BAHNEM KOCMUYECKUX CHUMKOB BbICOKOTO paspelleHuns) no npo-
rpamme, yctaHoBneHHol CI 482.1325800.2020 (5.6.1 n 5.6.2).

12.4.22 HapexHblii NpoOrHo3 cMmelleHus 6epera Hanbonee CNOXEH KaK Ha CMULWKOM KOPOTKWA, Tak U Ha
C/ILIKOM OTAasIeHHbIi CPOK. HegonycTUMO KOPOTKUM CYMTAETCA CPOK, KOTOPbI KOpoye MOJIHOMO0 CPpefHeMHOo-
roNeTHero uukna kKonebaHuin BOAHOCTU Ha AaHHON peke. Ype3amepHO MPOAO/IKUTENbHbIA CPOK CONOCTaBUMM C
NOJIHbIM MEPUOAOM Pas3BUTUA U3MY4UMHbI (OT CNaboil M3BMIMCTOCTU A0 COCTOSIHWUA NEeTNu), B TeYeHUe KOTopOoro
BO3MOXHO BO3[ENCTBME Ha uccrefyemblii npouecc TpygHonpeackasyembix hakTtopoB, nepesogAwmx gedop-
Mauumn 6eperoB B 06/1aCTb CAyYaHbIX ABNEHUIA U 3aTPYAHAOLWMNX NPOrHO3NPOBaHNE gaxe MUX HanpaB/iEHHOCTH.

12.4.23 Ha yyacTke paBHWHHOW pekun ¢ HM cTBOp mepexoga TpybonpoBoga MOXET ObiTb pacrnosioXeH
KaKk B OCHOBHOM pyc/ie, Tak 1 B cnpamaswoolwem npotoke. Mpu Bbibope mecTa cTBOpa nepexoga Heob6xoAnmo
YyYnUTbIBaTb, YTO OCHOBHOE PYC/I0 M CNPAMASAIOLWMNI NPOTOK NPOXOAAT B CBOEM pasBUTUM pasHble cTajuu, CBOWA-
CTBEHHbIE pa3HbIM TUMaM PYC/I0BOro npouecca: NeHTOYHO-TPAL0BOMY, MO6GOYHEBOMY U MEaHAPUPOBAHWUIO.

HesaBeplleHHOe MeaHApupoOBaHue aBNAeTcA pasHoBuaHocTbio CM. MoaToMy BbIGOp CTBOpa nepexoja
TpybonpoBoga Ha ydyacTtke peks ¢ HM n onpegenerHue MMP B cTBOpe 3TOro nepexoga OCyLW,eCcTBASAT B TaKOM
Xe nopsgke, kak n npn CM.

Mpu n3yyeHnn pexuma naaHoBbixX gedopmauynini n3nyumHel HM, B rpaHuuax KOTopoi npegnosiaraeTcs
CTPOUTENLCTBO Nepexofa, 0co60e BHUMaHUe crefyeT yAennTb NpoLeccy passBuTus CNpAM/ISIOLWEro NPoToka
B Npefenax f4aHHOW U3NYUYMHbl, Tak Kak ClpsAMISILWKA NPOTOK CO BPEMEHEM MOXET NpeBpaTuTbCA B r1aBHOE
pycno, 4TO CBOMNCTBEHHO JaHHOMY TUMY PYC/0OBOrO npotecca.

B pesynbTare 3HauMTesIbHbIX N/1AHOBO-BLICOTHLIX Aeopmaunii pycna Ha yyactke peku ¢ HM ypoBeHb
pucka npu akcnayatauun nepexofa Ha 3TOM yyacTke, Kak U Ha yyacTke peku co CM, OTHOCUTENIbHO BbICOKUIA.
B 370l CBAA3M MPOEKTHbIM paboTaM AO/HKEH MNpejlecTBOBaTb AeTallbHblii aHa/iM3 Ha OCHOBE MpPOBefeHUs
JeTasibHbIX MOJIEBbLIX U3bICKAHWA.

12.4.24 B psife cnyyaeB CTPOUTENILCTBO Mepexoja Yepes3 pekum co CBOGOAHbIM U He3aBEPLUEHHbIM MeaH-
ApupoBaHMeMm, a Takke ¢ MM MOXeT 6biTb OCYLLECTB/IEHO KOMOGMHNPOBAHHbLIM CMNOCO60M, @ UMEHHO — TpPaHLWei-
HbIM CNOCOBOM M O4HUM M3 GecTpaHLenHbIX METOAOB B 3aBMCUMOCTU OT 0COGEHHOCTEN npoueccoB pycnodop-
MUPOBAHUS Ha OTAENbHbIX yYacTKax MNONepeyHoro cevyeHns pycna v novMbl N TEXHUYECKNX BO3MOXHOCTEA.

12.4.25 lMpu BCex TMnax PyCNOBOro npouecca Ha yyacTKe nepexoga NoCTpoeHHbln MNP coBmewawT
C WHXEHEepPHO-reoorMyecknm paspesom pycsia B NMPOEKTHOM CTBOPE, Ha KOTOPOM [OJ/IKHbl OblTb OTMEYEHbI
BbliB/IeHHble Npu VI rpaHuubl pacnpocTpaHeHWUs TPYyHTOB, B TOM 4YuCne KPYMHOOOMAOMOUYHBIX, CKaslbHbIX W
TMUHUCTBLIX TPYHTOB, a TakKXe Mep3/iblX TPYHTOB.

OkoHuaTenbHblit TMMNP gHa B cTBOpEe nepexofa C BbIXOAOM KPYNHOOG/IOMOYHbIX FPYHTOB, CKaslbHbIX,
Mep3/bIX U FIMHUCTbIX TPYHTOB Ha OTMEeTKax Bbile nporHosupyemoro MMMP crnegyeT NpoBOAWUTbL MO BEpPXHeW
rpaHuue 3TUX rPyHTOB.

13 OueHKa 3aHOCMMOCTU NOABOAHbLIX TpaHLlel Ha aTane ee pa3paboTku
npu CTpouTeNbCTBE NOABOAHbIX NMEepexoaoB

13.1 TpOEeKTHO-TEXHO/IOTUYECKME 3a4a4umn

OT/noXeHne [OHHbIX HAHOCOB B TpaHLwee MNpyY CKOPOCTAX TeYeHUs MOoToKa, NpeBbialWwmnx HepasmbiBa-
lolmne, Heobxo4NMO yunTbIBaTbL ANA PelleHna creayrwnx npoekTHbIX 3ajay:

- onpepesieHne 3anaca Ha 3aHOCMMOCTb Ab3 K WIMPUHE MPOEKTHOI TpaHLWen Mo HW3y;

- onpegesieHne o6bemMa HaHOCOB, NOCTyNalwLW KX B TPAHLLE 38 BpeMs ee paspaboTku.

13.2 PacueTHble MeToAbl onpeaeneHnss 3aHOCUMOCTU TpaHLLe

13.2.1 [na pacyeToB yAesibHbIX pacXo4oB AOHHbLIX HAHOCOB B CTBOpPE Nnepexoga 1 3aHOCUMOCTU NOABOA-
HOIN TpaHLWewn AOHHbIMK HaHocamu, nepemeLlialnWwmMmmcsa B nepuog cTpouTenbcTBa, Heo6xo4MMo pacnonaratb
cnefylowmMmMmn ncxoaHbiMn AaHHbIMW:

- nonepeyHbIMN Npohunamm Ha pekun n TpaHlen B CTBOpPE nepexona;

- JaHHbIMW O TPaHy/IOMEeTPUYEeCKOM cocTaBe NPo6 AOHHbIX OTNIOXEHWI, 0TOO6PaHHbIX O4HOBPEMEHHO C
N3MEPEHNSIMU CKOPOCTEN TeUYeHW Ha TeX Xe MPOMEpPHbIX BEepPTUKaNSX;

- pe3ynbTataMu M3MepeHuns (UM pacyeTa) CpeAHUX Ha BEpPTUKaNsAX CKOpOCTen TeYeHus noToka B CTBOpe
nepexofa, pacrnosioXeHHOro B613n cTBopa nepexoga, Npu pacyeTHOM YpOBHEe BOAbl B nepuop CTPOUTESb-
CTBa, NPeAyCMOTPEHHbIA B NpOEKTe OopraHu3aLmm CTpoMTeNnbCTBa nepexoaa.
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13.2.2 Ecnn nogBofHble 3eM/isiHble paboThl BbINOSHAKT NPU YPOBHAX BOAbl M CKOPOCTAX TeYeHus, cy-
LLLeCTBEHHO OT/IMYAIOLWMNXCA OT YKa3aHHbIX B NPOEKTe, TO c/iefyeT BbINO/IHUTL NMOBTOPHbIE pacyeTbl 3aHOCUMO-
CTW TpaHLWen Ha cTagmym KOPPEKTUPOBKM MpOeKTa opraHm3aunn cTpouTenbLCTBa.

13.2.3 PacueTbl 3aHOCMMOCTM TpaHLWeun cneayeT BbINOMHATb HA OCHOBAHUW U3MEPEHHbIX WU paccyu-
TaHHbIX No dopmynam LUe3n n MaHHUHra AaHHbIX O NapameTpax NoToKa B pacyeTHbIX Touykax (rnybmHax no-
TOKa, CpeAHMX Ha BEPTUKANAX CKOPOCTAX TeYeHuid), COOTBETCTBYHOLLMX YPOBHIO BOAbI B Nepuoj npou3BoAcTBa
CTPOUTENbHBLIX PaboT, N AaHHbIX O TPAaHY/IOMETPUYECKOM COCTaBE AOHHbIX OT/IOXEHWIA.

13.2.4 PacyeTbl 3aHOCUMOCTHW TpaHLWewn criefyeTt NPOBOANTL TOMIbLKO B TEX OTCEKax pycsia B CTBOpe NoJ-
BOJHOI TpaHLweun, B KOTOPbIX CpefHMEe HAa BEPTMKANAX CKOPOCTWN TeYeHns B Nepuos paspaboTkn TpaHwen npe-
BbILLIAT HEpPa3MbIBaKLLIME CKOPOCTN TeYEHWIA AN AaHHOW cpeAHeil KpYNHOCTU AOHHbIX OT/IOXEHUA CcOornacHo
9.1.2—9.1.6.

13.2.5 3HaueHns yaenbHbIX pacxofoB LOHHbIX HaHOcOB Vv <imakc, JT-[cM. dpopmynbl (13.1) — (13.3)]
cnepyeT paccunTbiBaTb No oopmynam, npmBefdeHHbIM B 9.1.11,9.1.12, c yyeToM nosioxeHnin 9.1.13.

13.2.6 3HayeHne pacyeTHOro yaesibHOro 3anaca Ha 3aHOCUMOCTb TpaHwewn b3, M, cnegyeT onpepensaTb
Ana Hanbonee He61aroNnpuUATHONO yyacTka TpaHWweun, Ha KOTOPOM YAesibHbIli pacxof HaHOCOB MMeeT MaKCcu-
MasibHOoe 3HaudyeHue, a rnybuHa TpaHwen — MUHMMAasIbHOE 3HayeHue. 3anac Ha 3aHOCUMOCTb TpaHwen b3
onpegensaT no copmyne

b3 = — = CBOTIT, (13.1)
hT

roe 4T — yAenbHblil pacxof AOHHbIX HAHOCOB B pacy4eTHOM cCeuvyeHun TpaHweun, M3 (CyT ¢ M);

f — BpeMs MOCTYN/IEHNS HAHOCOB B pacyeTHOE CeYeHMEe TpaHLWen, CyT;

hj — rny6uHa TpaHwen B pacyeTHOM MOMNEPeyYHOM CeUYEHUU, M;

CBOT — CKOPOCTb CMELLEeHNS BEPXOBOro OTKOCA TpaHLWeN B NPOLECCE OT/I0XEHUA HAHOCOB, M/CYT.

13.2.7 CMmelleHe BEPXOBOro oTKoca TpaHLlen /-BOT, M, ONPeAenstoT ANns Hanbonee He6G1AronpuaTHOIO

ceyeHus no popmyne

ac/T. makeTty
B.0T (13.2)

rae a =2 — Ko3dUUUEHT, yUNTbIBAIOLW NI BO3MOXHOE YBE/IMYEHNE UHTEHCUBHOCTU OT/IOXEHNS HAHOCOB B
TpaHwee No cCpaBHEHUIO C OCPefHEeHHbIM BCAeACTBME Mynbcauuy pacxofa OOHHbIX HAHOCOB U
norpeLwHocTein MeTOAOB €ro N3MEepPEeHNs 1 pacyeTa,;

gTmakc — MakcMmasbHOe Mo (UPOHTY TPaHLWen 3HavyeHne YAEeNbHOro pacxofa [AOHHbIX HaHOCOB AJ1A
BEPTUKAIN C Hanbonblelh CKOpOoCTbi, MI/(CYT * M);
t — pacuyeTHOe BpeMs yknagku Tpybonposoga, CyT;
[TT— rny6buHa TpaHLwen B pacHeTHOM CEeYeHUM, M.

MorpelwHocT onpefesieHna pacyeTHbIX napameTpos no dopmyne (13.2) He fO/KHbI NPeBbIWATh Crie-
AYOLWMNX 3HAaYeHWiA: ana rnybuHbl TpaHwen — 0,1 hm, gna Bpemenun yknagkm — 0,2fy, Ana pacyeTHOro pacxoga
OOHHbIX HAaHOCOB B TpaHwee — 0,8gm.

13.2.8 CymMapHblit 06beM HaHocoB QT, M3, OTKNaAblBalLWMUXCA B TpaHWee MO BCel WUpUHe pycna B
efNHNLY BpeMeHu, onpeaensaT no popmyne

OT4li(13.3)
=l
roe /o — ANVHA YaCTHbIX MOPAOMOTMYECKM OHOPOAHBLIX YUYacTKOB pycna BAO/b (DPOHTA TpaHLWew;
grj — yAenbHbIl pacxof AOHHbIX HA 3TUX yyacTKax TpaHLew.

13.3 HaTypHble MeToAbl onpeaenieHns 3aHOCMMOCTUN TpaHLUeii

LNna yTOUHEHUS pe3ynbTaToOB pacyeToB 3aHOCHMOCTU MOABOAHbLIX TPAHLIEN B OTBETCTBEHHbIX C/yvasx
cnepyet NPUMeEHSTb cleAylolmne HaTypHble MeToAbl N3MEepeHns pacxoja HaHOCOB:

- METOZ, M3MEPEHUS NO XapakTepucTukam rpag;

- 06bEMHbI MeTofA (M3MepeHne pakTMYecKoro o6bemMa HaHOCOB, OT/IOXUBLUMXCA B TpaHuWee).

B nocnegHem cnydvae nepep pa3paboTkoi MPOEKTHOW TpaHwewn cnegyeTt npefycMoTpeTb YCTPOWCTBO
OMbITHOIM MOMEepPeYHOol NPOpe3n Ha yyacTKe pycsia C MakCMMasibHOW pacyeTHON MHTEHCMBHOCTbIO 3aHOCMMOCTM.
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13.3.1 \3mepeHne 3aHOCUMOCTU TPaHLLEN MO XapaKTepUCTUKamMm AOHHbIX rpsag,
13.3.1.1 OcpepgHeHHbI yaenbHbI pacxo HaHocoB qv M3/(cyT-M), nepemeliarwnuxca B popme rpag,
onpegensT no opmyne -
gr = mrhrCr, (13.4)

roe  Tr— CpefHuWi No NPoAO0sIbHUKY KO3 ULUEHT NOAHOTLI (hopMbl) rpsa;
Ir — cpefHAA No CTBOPY M3MEPEHUs BbicoTa rpag, Mm;
Cr— cpefHAA No CTBOPY U3MEPEHUA CKOPOCTb NepeMeLyeHus rpag, M/CyT.

MpumeyaHne — MeToauka U3MEPEHUIA U3NOXEHA B PYKOBOASLLEM AOKYMeEHTe [3]. MsmepeHus crneayet Bbl-
MOJIHSATH C YYETOM COBPEMEHHbIX CPEACTB U3MEPEHWIA, UCMOMb3Ysi MOBTOPHbIE NPOMEPbI AHA PEKM 3XO/I0TOM MO NMOCTOSIH-
HbIM CTBOpPaM BAO/Ib TEUEHUS peku (Mo NPOAO/bHUKAM).

13.3.1.2 AnAa onpefeneHns reomeTpuyecknx napameTpoB rpsas (BbICOTbl, A/INHbI, KO3 dULMeHTa Non-
HOTbI TpAAbl) HEOBXOAMMO BbIAENUTL TOUKM MoABanuvii n rpebHei rpah. BolgeneHne Tovyek nogsanvii n rpeb-
Hel rpag 6biBaeT CyOBbEKTUBHbLIM U 3aTPYAHUTENbHbIM W3-3a CIMTAXEHHbIX OYEepTaHWiA U HaMumMsa cay4vaiiHbix
BO3MYLLEHWNI penbeda gHa.

[Ons o6paboTkn maTepuasia pekoMeHAyeTcs UCMosb30BaTb cAefylwmne npuemsl:

a) MOSIyUYEHHbIA N3MepeHaAMNU FNy6UH Npoduab AHa NepeBOAAT B CUCTEMY BbICOTHbIX OTMETOK Hafg yc-
NOBHbIM TOPU30OHTOM;

6) No NepBMYHOMY MaTepuany npomepa SIMHEWHO annNPOKCUMUPYHTCA y4aCcTKM MOHOTOHHOrO nogbema
N NOHWXEHUA [Ha, YTOo npeobpasyeT U3MepeHHbI NPoduab B IOMAHY /IMHUIO B KoopauHatax X- Z-. oCb
abcumcc X — pacctosiHMe OT NOCTOAHHOIO Hayana BBEpPX MO TEYEHUIO; OCb OpAWHAT Z — BbICOTHbIE OTMETKMU
NOBEPXHOCTU AHa (CM. pucyHokK 13.1).

PaccTosiHve ot NMoCcTosAHHOro Havau1a, M

--------------- N3MepeHHbIi Nponb; — — - — JIMHeHas annpokcumaums

PucyHok 13.1 — V3mMepeHHbIi Npodhub AHA U ero JIMHENHasA annpokcMmaums

B) ANS yCTpaHeHUs Hepenpe3eHTaTUBHbIX TOYEK SKCTPEMYMOB NPUMEHSIOT hunbTpaunto. Mepoii oueH-
KW 3HAYMMOCTU U PUILTPOM NOJTYYEHHbIX BbICTYNOB CNYXUT BE/IMYMHA 0Z, KpaTHasA cpefHeMy KBagpaTUuiHOMY
OTK/IOHEHWIO 3HAYeHWI i OTMETOK AHa Ha NpuBeAEHHOM npodunae, onpegenseMomy MeToAoM MocsiefoBaTeslb-
HbIX pa3HOCTeN no opmyne
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n-1
X (Z1-Z 1+1)2

(13.5)

BennuvMHa 0z He BK/IOYAET B ce6S OOLWNIA TPeHA M ouyepTaHusa KPYnHbIX dOpM AHa, a NoKasbiBaeT TO/IbKO
CNyyvaiHbIl pasbpoc CMeXHbIX TOYeK Ha NMpoMepHoMm npodmne. Bce nukv Ha npoduiie fHa pasmepom MeHee
BbIGpPaHHOro 3HavyeHua unbtpa (Hanpumep, 0z, 1,50z unu 202z) cnegyeTt UrHOpMpoBaTb. B pesynbtaTe nonyvaroT
NUI006pasHbIN CrNaXeHHbIN Npoduab AHA, MO KOTOPOMY ONpPeAenstoT BbICOTY U ANNHY Tpsad (CM. pucyHok 13.2).

25
20
15

10

-1,5
0 50 100 150 200 250

PaccTosiHe OT NOCTOSIHHOIO Ha4dasia, M
— — - — NMHeliHasA annpokcuMaums; — ~»  —— npodunsb, CrAaXEHHbI PUnbTPoM 2,5 a; /A — BbicoTa rPsfbl; LT— AMMHA rpsiabl

PucyHok 13.2 — CrnaxusaHue npodnns v onpeaeneHne AvHbl U BbICOTbI Tpsaf,
r) cpegHuii KoadPUUMEHT hopMbl rpag Traasa npoduasa BblYMCASAKT No popmyne
(13.6)

roe Sr — naowaab rpag Ha npoduae mexay NuHuen nogsanuii u pakTMyeckon NUHNENRn AHa;
SAL— nnowapb akTUBHOTO CMOSA AHA MeXAYy NMHUAMU NoaBanunii n rpebHei rpag (cM. pucyHok 13.3).
OueHKY CMeLLeHNss OOHHbIX TpsAf LenecoobpasHo NPoBOAUTL Yepe3 onpefesieHne CpefHero CMeLeHus
oyepTaHuii NPOAO/LHOrO CTBOPA U3MepeHuii. s 3T0ro NpoOMepbl KaXA0i cepun n3mepeHunii NpuBoaaT K Tabnuy-
HbIM (DYHKUMAM C NOCTOSAHHBLIM LUArOM PacCTOAHWIA (Wwar ANCKPETHOCTM NPOLO/IbHOM NO CTBOPY KOOpPAWMHATLI He
[o/mKeH npesbiwath 5 % cpegHeli ANuHbl rpagbl). Ana TabanyHbiX QyHKUMIA ABYX NOCnefoBaTe/lbHbIX MPOMEpPOoB
no o4HOMY M TOMY Xe NPOAOSIbHOMY CTBOPY pacCUMTbiBaOT KoppensumnoHHyto gyHkunio R(Al, T) no dopmyne

X (*-*)(Yal-Y)
R(M,x) = 0 (13.7)

t-a/ L-&1

X (%-%) X bl -y)
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roe 'y — 3HadeHuda OTMeTOK AHa B q)VIKCVIpOBaHHbIX OT NMNOCTOAHHOIO Ha4dasjla TO4YKax Mo pesysibTaram I'IepBOﬁ
cepun 3axXonoTnpoBaHua;

X — 3HayeHus OTMETOK AiHa B (PUKCMPOBaHHbIX OT NMOCTOAHHOIO Hayasna Touykax no pesysbraTram NoBTop-
HON cepun 3X00TUPOBAHNA Yepe3 NPOMEXYTOK BpemeHu t (Mpy npoMepax Xo40M NPOTUB TeYEHUS);
L — AanuHa npofosibHOro npoduns;
y4/ — OTMeTKM nogaHHbIM NepBOro npoMepa co cMmelleHneM A/OT NOCTOSAHHOIO Hayana npu BblYUCIEHUN
3HAYEHUN KOppPensaunoHHOW yHKLNN.

PacctosiH/e OT NMOCTOAHHOIO Havasia, M

N3MepeHHbIA Npodhunb; —FK-----—- NIMHUA N0 NoABaNbAM rpsig; --® —— ANHUA NO rPebHaM rpsg;

PrcyHok 13.3 — Cxema pacyeTa cpefHero koaduumeHta opMbl rpsg TT

3HauveHne A/ onpefensalT NO NepBOMYy MakCUMyMy KOPPensuMOHHOW (YHKLUWMW, 4YTO COOTBETCTBYET
cpegHeMy CMeLeHn rpsg no Nnpoua cTeopa U3MepeHuit.
13.3.1.3 CpefHiolo cKOpoCTb nepemelwteHus rpag Cr, m/cyT, onpefensainT NUCXOASA U3 BblpaXeHus

At
Cr (13.8)
Tn ’
roe ALr — cpefHee cMelleHne odyepTaHuii npodunsa 3a Bpems 7T,

'm— BpeMmsi Mexay nepBbiM ¥ NOC/eAyOLW UM NpoOMepaMu, CyT.

13.3.1.4 [ns onosHaBaHusa rpaj criegyeT NPpOBOAMTbL HE MEHEE TPEX CEpPUil MPOMEPOB MO OAHOMY M TOMY
Xe CTBOpPY, NPUHMMAsA UHTepPBas BPEMEHU MeXAy BTOPOUW W TpeTbei cepuamMy B iBa pasa MeHblle UHTepsana
Mexay nepBoil 1 BTOPOW cepusiMu. Bpems mexay nepsoli n BTOpoi cepusamu npomepos nl.2 cnegyeT npu-
HATb Ha OCHOBE MpefBapuUTENIbHOIO pacyeTa, paBHOro MOMIOBMHE Nepuofa ABWXKEHUS TPAL Tr U BbIYUCIAEMOTO
no chopmyne

Thi2 (13.9)

roe CronpegensT no popmyne (9.13).
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13.3.2 V3mepeHmne 3aHOCUMOCTU TpaHwen 06 beMHbIM METOAOM B Nepuog cTponTesnbCcTBa

13.3.2.1 YaenbHbii pacxog HaHocoB (T, m3/(cyT-M), OTKNaAbiBalOLWMUXCA B ONbITHOW NonepeyHolr npo-
pesn nnu TpaHwee, onpegenstoT NyTeM COMNOCTaB/IeHUsI MOMNEepeYHbIX Npoduneit npopesn (TpaHwen) Ha pas-
NINYHbIE JaTbl NpoOMepoB No gopmyne

[BOTT

13.10
n ( )

roe ALBor — cMmelleHne xapakTepHO TOUKM BEPXOBOro O0TKOca TpaHwen (bpoBKM MU cpedHei ToUkM oTKoca
TpaHwewn) 3a BpeMsa Mexay npomepamu, M;
hj — rny6uHa TpaHwen, M;
7N — Bpemsa Mexay npomepamu, CyrT.

13.3.2.2 Mpomepbl cnegyeT BbINOMHATL NO CTPOro hMKCUPOBAHHbLIM MONepeyYHnkam TpaHwen nmbo no
NPON3BOSIbHLIM 6/IM3KO PaCNONIOXEHHbIM (Yepe3 10— 15 M) nonepeyHuKam.

Mpn o6bpaboTke M coOBMELLEHMN BaTUrpaMM pa3HOBPEMEHHBLIX NPOMEPOB MO (PUKCMPOBaAHHbLIM Nonepey-
HbIM CTBOpaM TpaHLen HeobXxo4MMO YCTaHOBUTb MAEHTUYHOCTb 3TUX CTBOPOB.

13.3.2.3 BpeMeHHOli nHTepBas Mexay npomepamu no nonepevyHukam ycTaHaBnMBakT B 3aBUCMMOCTU
OT MHTEHCMBHOCTW TPaHCMNopTa AOHHbIX HAHOCOB (pacyeTHO Be/INYMHbI MakCMMaslbHOro B CTBOpPe nepexoja
yOenbHOro pacxoga AOHHbIX HAHOCOB) M OT FEOMEeTPUYECKMX NapaMeTpoB OMbITHOM nonepeyHol npopesu. Mpu
3TOM MOBTOPHLIA NPOMEpP NO NonepeyvyHMKam AO0/HKEH ObiTb CAesaH A0 3aHEeCEeHUs OMbITHON NoMepevyHon npo-
pe3n Ha NosiIoBMHY ee ob6bema (NONOBUHY €e nonepeyHoro ceyeHust). OPMEHTUPOBOYHLIN pacyeT 3HavYeHus
MakCHMasnbHOro B CTBOpPE nepexofa yAesibHOro pacxofa AOHHbIX HAHOCOB U 3aHOCMMOCTMK OMNbITHON nonepey-
HOli TpaHLWewn A0/XEH 6bITb NpeABapuTeIbHO BbINOJIHEH B COOTBETCTBUM C 13.2.

13.3.2.4 CmelleHe BEPXOBOro OTKOCa TpaHWeu onpeaesisiioT N0 CMEeLWeHU JIMHUM ero 6poBKu B Ha-
npasfieHny HOpManu K NPOAO0/bLHON OCK TpaHwen.

CpefiHee CMelLeHMe BEPXOBOro OTKOCa TpaHLlen Mexay ABYMS COCefHUMU TOYKaMU Ha NMHUW onpeje-
NAT Kak cpegHee apudyMeTuyeckoe M3 COOTBETCTBYHOLWMX CMELWEHN A B 3TUX TOYKaX, M3MEPEHHbIX NO HOP-
Masiv K OCu TpaHLwen.

CmelleHne BEpPXOBOro OTKOCA TpaHwewn onpeaenstT nocse npusBefeHUs cpaBHMBaeMblX b6aTurpamm K
ob6wemy mMaclTaby.

13.3.2.5 CpefHiol0 yAeNbHY0 UWHTEHCUBHOCTb OTNOXeHMA HaHocoB T M3/(cyT-m), Ha yyacTke TpaH-
wewn ANnHoN / onpefensanT NCXOAA U3 BblpaXeHns

' 13.11
u ( )
rae ALrgr] — CMeljeHne BEpPXOBOro OTKoca B TOuYke /3a Bpems t, m;
y -y COOTBETCTBEHHO rNybunHa TpaHwewn B /-l ToUKe Npy NepBoli 1 Noc/efHel cepusix NPOMepPOB, M;
n YMCNO TOYEK Ha yyacTKe ANUHOI /.
13.3.2.6 [Mpy oueHKe BO3MOXHOCTU BbiNajeHuUs B3BELIEHHbIX HAHOCOB B TpaHLlee cfiefayeT yuYntbiBaThb

ee pasMepbl 1 XxapakTep BTOPWUUYHbIX TEYEHWI B HEil.

3aunneHns TpaHlen B3BEWEHHbLIMU HAHOCAMMW He MPOUCXOAWUT, €CNIN CPeAHsAs LWMpUHa TpaHlen BAOSb
noToka 6/1M3Kka K A/IMHE BOAOBOPOTHOW 30HbI.

Ecnn cpefHsis WupyvHa TpaHwewn BAO/b NOTOKA CYLECTBEHHO 60sblle A/IMHbI BOLOBOPOTHON 30HbI,
yacTb nonajamlnx B TpaHLIel B3BeLIEHHbIX HAHOCOB OCefaeT B Heil. A

[nvHa BOLOBOPOTHOI 30HbI B TPAHLWESNX C OTHOCUTE/IbHON ry6UHOA ﬁ> 2 cocTtaBnsieT npumMmepHo 3hT,

hT
a B TpaHWwesx C OTHOCUTE NbHOW ry6uHoi m < 2 OoHa MOXeT gocTuraTtb oT 6 go 8hT.

Ecnv cpegHss WMpuHa TpaHWwen CylecTBeHHO npeBblwaeT 4/IMHY BOAOBOPOTHON 30HbI, 06bEM 3aHece-
HUS1 TPaHLIen B3BELUEeHHbIMU HaHocamu cocTaenseT oT 3 % Ao 10 % oT o6wero o6bLemMa 3aHeceHus.

13.4 Mpumepbl peleHns NPOEKTHO-TEXHOIOTMYECKNX 3a4a4 Mo y4eTy 3aHOCMMOCTM NOABOAHOA
TpaHLwen

134.1 Mpumep 1 — Pacuet (cMm. Tabnuyy 13.1) n rpacuk (cm. pucyHok 13.4) npocTpaHCTBEHHOI Koppens-
LMOHHOW (hyHKUMN ANs nocnefoBaTesibHbIX MPOMEPOB N0 CTBOPY M3mepeHus rpsag B 8:30 1 16:30 30 ceHTAGpS

39



FOCT P 72159—2025

Ha pucyHke 13.5 npuBefeHO CONOCTaB/IEHME NOC/eA0BaTE bHLIX NPOIUIEl AHA MO CTBOPY N3MEPEHNs rpsaf.

Tabnunuya 131 — PacuyeT NPOCTPAHCTBEHHON KOPPENSLUMOHHOW thyHKUMM ANa nocrefoBatesibHbIX MPOMEPOB MO CTBO-
py n3mepenus rpsag B 8:30 u 16:30 30 ceHTA6ps

OTmeTkM gHa

OTMeTKM AHa no Casur A/ M Mexay 4fieHamm

ot aara,w ooume00818  Tgogds™  pmaos suooporspepecrere ol
39,0 -0,302 1,410 0 0,46
40,0 -0,348 1,315 1 0,50
41,0 -0,407 1,210 2 0,54
42,0 -0,599 1,186 3 0,59
43,0 -0,740 0,957 4 0,63
44,0 -0,880 0,595 5 0,67
45,0 -0,933 0,511 6 0,70
46,0 -0,978 0,429 7 0,74
47,0 -1,065 0,093 8 0,78
48,0 -1,090 -0,090 9 0,81
49,0 -1,071 -0,090 10 0,84
50,0 -1,037 -0,090 n 0,86
51,0 -1,003 -0,128 12 0,88
52,0 -0,192 -0,267 13 0,90
53,0 0,523 -0,427 14 0,915
54,0 0,980 -0,521 15 0,922
55,0 1,311 -0,618 16 0,923
56,0 1,515 -0,719 17 0,918
57,0 1,718 -0,821 18 0,91
58,0 1,865 -0,945 19 0,89
59,0 1,936 -1,105 20 0,87
60,0 1,983 -1,183 21 0,84
61,0 2,010 -1,136 22 0,81
62,0 2,010 -1,090 23 0,78

13.4.2 Tlpumep 2 — PacyeT 3anaca LWNPUHbLI TpaHLWwen Ha 3aHOCUMOCTb

Cnepyet onpefennTb 3Ha4eHMe pacyeTHOro 3anaca LWPUHbI NOABOAHONM TpaHLen Ha 3aHOCUMOCTb Mpu
cnefywmx NCX0AHbIX AaHHbIX:

- cpefHAaa (Ha BepTuKasn) CKOPOCTb TeyeHua Ha cTpexHe notoka V = 0,7 Mm/c;

- rnyévHa H =5 wm;

- CpefHsA KPYMHOCTb AOHHbIX HaHocoB d = 0,7 MM;

- pacyeTHOe BpeMs 3aHEeCeHUA TpaHLlewn nocne ee paspaboTkn t = 22 cyT;

- rny6buHa TpaHwewn /7r = 45 m.
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PucyHok 13.4 — Ipacdivik KOppenaunoHHOW oyHKUmM No AaHHbIM npomepos B 8:30 1 16:30 30 ceHTAGPS no cTBOpy

n3mMepeHus rpsg

CpepHsist (no ry6brHe} CKopocTb TeueHrs B cTBope -1,77 m/c

11,85 myen
31.09.2018 8:30

CpefHsas BbicoTa rpsg - 2,6 M
KoadhdpmupeHT nosnHoTe! rpsg, - 0,63

28m
11,82 myen
30.09.2018 16:30

CpepHsaa BbicoTa rpsg, - 2,3 M
KoathdwmupeHT nonHoThl rpsg - 0,64

16m
11,78 myen
30.09.2018 8:30

CpepHsan Bbicota rpag-2,4 M
KoadhdhmupeHT nonHoThI rpsg - 0,61

M rop. 1:1000
M Bepr. 1:100

PaccrosiHne ot MH, m 0
MprmveyaHns

200 400

600
YaenoHblli pacxop, BNIeKOMbIX HAHOCOB - 67,1 M?cyT

Mpodomrb axonoTmposaHna Nol
(y neBoro 6epera) 31.09.2018 8:30

Mpodonnb axonoTtmpoBaHua Nol
(y neBoro 6epera) 30.09.201816:30

Mpodmrb axonoTtmpoBaHus Nol
(y nesoro 6epera) 30.09.2018 8:30

PucyHok 13.5 — ConocTaB/neHvie nocnefoBaTenibHbIX NPothuiei Ha no cTBOpY U3MEPEHUs rpsif,

Pacuer:
a) onpefensawT ymucnio dpyga
v 07

0.10;
yl[gH 79,815
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6) onpefensAnT yae/lbHYI0O UHTEHCUBHOCTb OT/IOXKEHUA HAHOCOB B TpaHwee qTno popmyne (9.14). Bbl-
COTY AOHHBIX rpsg hr, M, paccumTtbiBatoT no popmyne (9.10), a ckopocTb nepemeweHus rpsg Cr— no dgop-
myne (9.13):

[M=0,11 =5 = 0,55 ™,

Cr=10,019 «0,7 «(0,1)2'9 = 0,000017 m/c,

4T=0,6 <0,55 =0,000017 = 0,0000056 m3/(cyT *m) = 0,48 m3I/(cyT mm);

B) onpefensioT 3anac WUpUHbI TpaHwen Ha 3aHocuMmocTb Ab3no copmyne (13.1):

0,48-22

Ab3 =211 m.
45

14 YdeT gedopmauunini 6eperos rnpu NPOeKTMpoBaHUN NOABOAHbLIX NepexooB
MarucTpanbHblIX TPy60NpoOBOAOB Yepe3 BOAOEMbI (03epa U BOAOXpaHUNNLLA)

14.1 O6wme NoNoxeHns

14.1.1 UTMW pns cTpouTenbCTBa M PEKOHCTPYKLMM 06bekToB MT € uesnbio yyeta gedopmauunii gHa m
6eperos BOL0OEMOB ¥ BOAOXPAHUINLL cneayeT NpoBoAUTbL B cooTBeTcTBMM ¢ CIM 47.13330, CIM 482.1325800,
CIn 529.1325800.

14.1.2 B cooTBeTcTBUMN Cc CIM 482.1325800.2020 (5.1) AN xapakTepucTuUKM npoueccoB gecopmayni
Nloxa BOJOEMOB B COCTaB OCHOBHbIX BUaoB UMW npu pa3paboTke NPOEKTHOW AOKYMeHTaLuuM no nepexogam
MT yepe3 BOAHble 0O6BEKTbI BKHOYEHO M3ydeHue abpasunn 6eperos 03ep M BOAOXPaHUINLLY, B paMKax KOTOPOro
Heo6Xo4MMO BbIMOMHUTL criefyoume BUAbl paboT:

- NpefBapuTesibHY0 OUEHKY TEHAEHUWA U MHTEHCUBHOCTWU Aedopmauunii gHa n 6eperoB BOAOEMOB U
BOLOXPaHUNNLL;

- OL,eHKY MHTEHCUBHOCTM MNpoLEeccoB (OPMUPOBaHNSA 1 pa3BUTUS GeperoBoii aposuu;

- nposegeHue nonesbix UMW Ha yyacTke nepexoaa,

- BbIOJ/IHEHME MOMIEBbIX CneunanbHbiX rmgporpaguyueckmx paboT Ha Bogoemax;

- onpefeneHne pacyeTHbIX TMAPaBANYECKMX XapaKTEPUCTUK TEYEHUA 1 BETPOBLIX BOJIH;

- pa3paboTKy NporHo3a pasBuUTUS NAHOBbIX Y BEPTUKaNbHbIX Aedopmaumnii AHa 1 6eperos Bogoema Ha
yyacTke nepexoga u noctpoeHue MMP gHa n 6eperoB B cTBope [N Ha BeCb CPOK €ro akcnjayartauuu, onpepge-
NEeHHbIV B 3ajaHUM Ha NPOEKTMPOBaHMe.

14.1.3 CocTaB 1 06bEM M3bICKaHWIA, HEOBXOANMBIX A1 06ecneyeHnss MpPorHo3a nepecopMupoBaHuii
6eperoB BogoEMa M BbICOTHbIX 06paTuMbIX gedhopMaunii 6eperoBbix OTMeENEN, a Takke A5 OLEHKM 3aHOCK-
MOCTU MOABOZLHbIX TpaHLENn HaHOCcaMWU [O0/MKHbI ObiTb OMpeAesnieHbl C yYeTOM pasmMepoB BOAOEMA, M3YYeH-
HOCTM €ro r’mgpoMeTeoposIOTMYECKOT0 pexumMa, UHXEHEPHO-Te0I0MMYeCcKOro CTpoeHnss 6eperoB u ctaguin mx
pasBuTUA, CTENEHN MHTEHCUBHOCTW AUHAMWYECKUX AB/IEHUIA B 6GeperoBbiX 30HAX M Ha OTKPbLITOW akBatopuu,
BO3MOXHOCTWU UCNOSIb30BaHMUA MaTepuasioB MPOEKTUPOBaAHUA WU ONbiTa CTpOUTENbCTBA W 3KcnayaTauuu
6nusnexawnx K NpoeKTMpPyeMoii Tpacce CyLW,ecTBYHLWMUX NOABOAHbIX MH.

[eTanbHOCTb M MOMHOTY NPOrHO3a AMHAMWUYECKUX SBNEHU B GeperoBbiX 30HaX yyacTka BoJoemMa Ha
3a4aHHbI cpok cnyx6bl nogBogHoro MH yTo4yHAKT nocnegosaTesibHO nNpy nposegeHnn VMU Ha kaxgom us
3TanoB WMHXEHEPHbIX U3bICKAHUA ANA apXUTEKTYPHO-CTPOUTESIbHOTO MPOEKTMPOBaHWUS NpU MOATOTOBKE MpO-
€KTHOI AOKyMeHTaLuum.

14.2 BbI6Op y4acTka 1 cTBOpa NogBOAHOrO nepexoga

14.2.1 YyacTtok n ctBop MM MT yepe3 BOAOEM BbIGUpPAIOT C y4eTOM O6LLErN0 HanpaB/ieHMs Tpaccbl MT un
pa3mMepoB BOZAHOI nperpagbl, MOPOsIOTUN N NHXEHEPHO-Te0/I0TMYECKOr0 CTPOEHUs 6eperoB n fHa Bof0eMa,
rTMAPOMEeTEOPOsSIOTMYECKOTO pexnma BogoemMa 1 guHaMuku 6eperoBoii 30Hbl, Ty6uH 1 penbeda gHa.

14.2.2 CTBOpbI NepexofoB crnepyeT pasMelartb Ha yyacTkax BOAOEMOB, KOTOpble XapakKTepusylTcs:

- K&K MOXHO MEHbLUEN WHNPUHOI BOAOEMA NPU CPEeAHEM YPOBHE;

- NJ1aBHOCTbK MOABOAHOIO M HaABOLHOIO penbeda;

- OTCYTCTBMEM OMOJMI3HEBLIX, NPOCAAOYUYHbIX N CYG (P O3NOHHbLIX AIBIEHUA Ha 6GEperoBbIX CKAOHAX;

- BO3MOXHO MeHblwnMn aedopmaunaMmmn HagBoOAHOTO M NOABOAHOIO CKOHOB Gepera;

- BO3MOXHO MEHbLIVMN BAONMb6EPETOBLIMU NEPEMELLEHNAMN HAHOCOB;

- NpeocbnagaHnemM Ha Tpacce nepexoga rpyHToB, AOCTYNHbIX A1 pa3paboTky TpaHwel n npopeseii 6e3
npefBapuTeNbHOro0 PbIX/IEHNS B3pbiBaMU;
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- HanuMumnem rnyouH, JOCTYMNHbIX ANA pa3paboTku NoABOAHON TpaHWen WMEeKLWMMUCA Y CTPOUTENbHOW
opraHnsaumnm TeXHUYECKUMU CpeacTBamu;

- HanuMynem yaobHbIX NoABLE3AO0B K BOAOEMY M YA0OHbIX NoWwafoK 419 NPpoM3BOACTBA MOHTaXHbIX pa-
60T Hefasneko oT bepera;

- HanMumem Ha Geperax MecT ANA pasMelleHUs UHAMOPMALMNOHHbIX 3HAKOB OrpaxAeHus, YeTKo BuAau-
MbIX C aKkBaToOpuu BOAOEMA,;

- JOCTaTOYHON yfaNeHHOCTbo CTBOpa nepexofa OT CYLeCTBYHLWMNX TMAPOTEXHUYECKUX COOPYXEHUI ©
3[l@aHNI Pa3/IMYHOro HasHayeHus.

Mpu BbIGOPE yyacTKa M CTBOpa nepexofa crefyert yunTolBaTb Takxe obecrnevyeHue foONyCTUMbIX MEHb-
WNX HapyLleHWiA XO038NCTBEHHOr0 UCMNO/b30BaHMS BOAOeMa M ero 6eperoBOil 30Hbl Kak B npoLecce CTpou-
TeNbCTBa nepexoja, Tak U B MeEPUOJ, €ro aKcnsayarauum.

14.2.3 Ecnn 6eperoBbie CKNOHbI BOgOEMA UMEKT 60MblY KpyTU3HY (20° — 70° n 60nee) v BbICOTY MO-
psifika HECKOJIbKUX AeCATKOB WM faxe COTEH MeTpoB, a Ha Tpacce [N nmetoTca 3anme, 6aska uau ospar, 10
ctop MM MH uenecoobpasHO Ha3HayaTb MO HANPaB/EHWIO OT YCTbS 3anMBa BAOMb O4HOr0O U3 ero 6eperos, no
TanbBery 6anaky uav oBpara, a gasee ot Bogoema — No 04HOMY M3 CK/I0HOB (oBpara uam 6ankun) go ero 6pos-
kn. B npefsenax ck/ioHa oBpara unu 6anky npy aToM npegycMmaTrpuBaloT NPOTUBO3PO3MOHHYO 3awnTty MH.

14.2.4 TpepgBapuTenbHbIA BbI6Op yyacTka nepexoga MH uyepes Bogoem Ha 3Tane 060CHOBaHUSA MHBE-
CTULWIA OCYLLECTB/IAIOT HA OCHOBaHUN CNefylolmnx maTtepmasnos:

KapTbl WM OeTanbHON cxembl yyacTka nepexoga (mMacwtab 1:10 000 — 1:50 000 B 3aBUCMMOCTU OT
WMPUHBI BOAHOW nperpagbl U NPOTSXEHHOCTU yyacTka BAO0/Ib OCM BOLOEMA), HA KOTOPOWN yKasaHbl rpaHuLibl
pacnpocTpaHeHus ropHbIX NOpoj B OOHaXeHMsax ycTyna 6epera, Tunbl 6eperoBbix oTMesnei, cTeneHb nepe-
hopmupoBaHus 1 BbicoTa 6eperosoro ycryna;

nonepeyHbIX nNpodunein Bogoema no nNpeaBapuTebHO HAMEYEeHHbIM CTBOpamM NepexofoB TPy6onpoBo-
[0B, Ha KOTOPbIX NOKa3aHO WHXEHEepHO-reosIoTM4Yeckoe CTpoeHne AHa sBogoemMa (Mpy Hananumm Tonorpaduye-
CKUX U reosiornyecknx Cbemok npeabigywmnx ner);

nonepeuHbix nNpoduneli cTBOPoB 6epera, Ha KOTOPbIX MOKa3aHO WHXEHEepPHO-reosIornyeckoe CTpoeHue,
YCTaHOB/IEHHOE MO0 OOHAaXEHMAM TPYHTOB Ha ycTynax, U nNpubnnxeHHble OTMETKM BO3MOXHbIX MpefenbHbIX
YPOBHEW BOABbI.

OKOHYaTesibHOEe pelleHne 0 pa3meleHnn cteopa MT NpuMHMMAKOT HA OCHOBaAHWW PacCMOTPEHUA mare-
puanoB NONEBbLIX U3bICKAHUI W PacYeTOB C y4eTOM NOOXEHUA 14.2.2.

14.3 MporHo3 nepedopmmnpoBaHuin bepera

14.3.1 O6wWMme NONOXKEHMNS

B ocHoBe nporHo3a nepedopmMupoBaHns 6eperoB BOAOXPAHUNLLY, CMOXEHHbIX HECBA3HbIMU TPyHTamu,
NexuT HWKenpuBeaeHHas cxema npoLecca.

Mop gelicTBMeM BETPOBOrO BOJTHEHMA NMepPBOHAYasibHbI/ NOATON/EHHbIi 6€PeroBoi CKI0OH TepsAeT YCTOW-
YMBOCTb WM pa3spyllaeTcsa. M3 martepuana paspylweHmns QopMupyeTcs nosoras, nocTeneHHo ysenmumsaloLwas-
cA B WMpPUHY 6eperosasd oTMe b, B rpaHuuax KoTopol NpoucXoAnT YacTUYHOE paccesiHue BOJIHOBOWN 3Heprum.
MepedopmnpoBaHue 6epera 3aBepluiaeTcs, korga oTMesib AoCTUraeT nNpeAenbHOW WupuHel BO, gocTaTouHoM
ANS NornoweHns Bcell BO/THOBOW 3Hepruu, cnocobHON paspywatb 6eperoBoil oTkoc (CM. pucyHok 14.1).

14.3.2 TMpun pa3paboTke nporHosa 6eperoBbix NepedOpMUPOBaHUiA HEOBXO04MMO MCNONb30BaTb Criefdy-
Iowmne gaHHbIe:

- Nponib 6eperosoro Ck/1I0Ha B pacyeTHOM CTBOPE U CBEAEHUSA O €0 NHXEHEePHO-Te0/I0NTMYEeCKOM CTPOEHWN;

- CBEleHMA O pacnosiokKeHUn pacyeTHOro CTBOpa Ha njaHe BOAOXPaHWUINLLA;

- npodonuaun gHa BOAOXpPaHunum,a, OpUEeHTUPOBaHHbIE MO YeTbIPEM HAaBETPEHHbIM pymMbam v npoxoasiue
yepes pacuyeTHyI TOUYKY 6eperoBoil 30HbI;

- CBefleHNs O BETPOBOM pexume paccmaTpuBaemoro paioHa BOLOXpPaHUNMLWa;

- CBEEHNS O pexnme ypoBHE BOAbl B BOAOXPaHMUAMLLE 3a 6e3n1e[0CTaBHbIi Nepuog;

- cBefeHns 06 MHXEHEepHO-reoI0rMYeckoM CTpoeHun bepera.

14.3.3 OnpepfeneHne pacyeTHbIX XapakTepUCTUK BeTpa Y BOSTHEHUSA

B kauvecTBe NCXOAOHbIX MaTepunanoB ANA onpegeneHna pacyYeTHbIX XapaKTepucTtuk BeTpa Ha yyacTke
nepexoga MH yepe3 BogoeM crnegyeT MCNO/b30BaTb AaHHble O MOBTOPAEMOCTVM PW BETPOB pas/iMyHbIX rpa-
fauunin ckopoctn W no BocbMu pymbam Ana KaxAoro mecsua 6e3nefocTtaBHOro nepuoga, cojepxalimecs B
akTyanbHbIX OpMUMANbHbIX CnpaBoYHMKax PocrugpomeTa wau nosydyaemble u3 Pocrugpomerta no sanpocam.
CeefeHusa 0 BeTpax cobupatlroT no 6amxanwel K ydacTky nepexoja MeTeoCTaHUMM C y4eTOM Knacca ee OoT-
KpbITOCTW. CneayeT BblbnpaTb HanMeHee 3alyullieHHble MeTeocTaHLun.
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HI'TY — HopManbHbIl NO4NOPHLIN ypoBeHb; Wp— 06beM paspylwienus; Wa— ob6bem akkyMynauum; ab — KpMBOAMHeHas YacTb npoduns

6eperoBoii OTMENN LWNPUHOW BH\ bc — MPsIMOMVMHEliHas 4YacTb Npoduas OTMeNnu WupuHol BD; BO — LiMpuHa 6eperoBoii oTmenu;

H — rny6viHa pa3smblBaloLero AeicTBMUsA BOJSIHbI MPU HOPMasIbHOM MOANOPHOM ypoBHe; D — cpaboTka ypoBHSA BOAbl BOAOXPaHUINLLA;

YH— Yron Hak/oHa HafBOAHOro ckfioHa 6epera; yn— yron Hak/loHa BHELUHero ckfioHa 6eperosoii oTMenu; L6 — 3HaueHus cMmelleHns
nnHUn Gepera

PucyHok 14.1 — CxeMa KOHEeYHOI cTaaum nepedopMnpoBaHus Gepera 1 ero OCHOBHbIE 3/1EMEHTbI

M3 nony4yeHHbIX CBEAEHMWIA O MOBTOPSEMOCTM BeTpa PW 3a KaXAblii Mecsil crefyeT MCNob30BaTh AaH-
Hble MO YeTblpeEM HaBETPEHHbIM pymbGam, KOTOpble HEO6XOAMMO paccyuTaTb Ha CE30HHblE NMOBTOPSEMOCTMU
pWoc, oTHocAlmMecs Ko BceMy 6e3/1eA0CTaBHOMY Nepuoay NpoAo/XUTENbHOCTBIO T MOJIHbIX UM HEMOSHbIX
(nepBbIA 1 NocnegHWin) mecsues, Nno dpopmye

rT (T \

PWc ~ YPwNmM /x*ra
K J /

rae Nm— npoAo/mKMTeNbHOCTb COOTBETCTBYHOLEro NOJIHOTO UM HEMOSTHOFO Mecsua.

[nsa nepexofa OT BETPOBOIO pexuma BOLOXpPaHUIMLLA K BOSTHOBOMY peXMMy ydyacTka nepexoga MH
ANA 3TOr0 yyacTka cnefyeTt NOCTPOUTb BOJIHOBbIE XapaKTEPUCTMKM MO YEeTbIpEM HaBETPEHHbIM pymb6am, Bbl-
paxatouime B rpadnyeckoil popmMe CBA3b Mexay ckopocTbio BeTpa W M BbICOTOW BOJIHbI h HAa nogxode K 30He
NPUGPEXHOr0 MEeSIKOBOAbS.

PacueTbl BO/THOBbIX XapakTepPUCTUK HA BOAOXpaHuUauMWax ciefyeT BbIMOMHATL NPU pacyeTHOM YpPOBHE
BOAbl, paBHOM HITY, ncnonb3ysa meToAbl, peKOMeHAyeMble ANs BOJSIH HAa KOHe4yHol rnybuHe CM 38.13330, ¢
y4yeTOM O0COGEHHOCTEN, KOTOpPbIE MOTYT BO3HUKHYTb Ha BOAOXpaHWAMLWax Npyu peskux KonebaHusax rnybuH no
JINHWUX pasroHa BOJSIH. PacuyeTbl BO/THOBbLIX XapaKTepPUCTUK Ha 03epax cnefyeT BbIMOMHATbL MpU CpegHEMHOro-
neTHeM ypoBHe BOAbl 3a 6e31e40CTaBHbI nepuog.

Mo BOMHOBLIM XapakTepucTukam 6eperoBoil 30HbI B CTBOpE nepexoga U Mo CBEAEHUSM O CE30HHOI no-
BTOPSAEMOCTW BeTpa crieayeTt onpeaennTb 06ecnevyeHHOCTM BbICOT BOJIH P Mo kaxAoMy HaBeTpeHHOMY pyMmoy,
OTHOCH Takmm 06pa3oM Ce30HHble NOBTOPSAEMOCTU CKOpPOCTEel BeTpa K COOTBETCTBYHLWMM BbiCOTaM BOJIH.

MonyunB anst BonH hi noBTOpseMocTb p/p pasAenbHoO Mo YeTbipeM HaBETPEHHbIM pymb6am p, cnegyet
onpeaenuTb CpefHIoO rofoByk (TOYHee, cpefHlol 3a 6e3/1e40CTaBHbIi Nepuon) MOLWHOCTb 3TUX BOMH Rr
CYMMUPOBAHHY MO pymM6aM M OTHECEHHYIO K eAUHULE NPOTSHXEHHOCTU 6eperoBoin NMHUN.
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MolHocTb BOSIH Rj paccuuTbiBaloT no copmyne

. P oG
R} =7,95/y~[-.0p/pcosap, (14.2)

m
rae N — cymmapHas npogo/mKMTenbHOCTb 6e3n1egocTaBHoro nepmoga, 4 (A/ = 2 "Nm);

pjp — noBTopsiemocTb BosH hi pym6a p, %;
ap — yron, o6pa3oBaHHbIi Nly4OM BOJIHbI MPU COOTBETCTBYHOLWEM pymMb6e BETpa M HOpMasibio K 6eperoBoi
NINHWK, Tpag.
CymmapHas cpefHssi rofoBasi MOLWHOCTb BCEr0 guanasoHa BbicOT BOMH R paBHa:

I p
R =17,95 p/pcosap. (14.3)

B npomexyTouHbIX pacuyetax AN WX YNPOLEHUA PeKOMeHAyeTCA MCMoJib30BaTb OTHOCUTESIbHbIE Bbl-
paXxeHus cpeAHero4o0BON MOLHOCTK:
r
n=S/5pcosap
I p
r=Y L hi 5Pipcosv (14.5)
B kauecTBe pacyeTHON BbIiCOTbl BO/HbI hO NpMHMMAlOT BbICOTY, COOTBETCTBYIOLLYI MOCTYN/EHU K Ge-

pPEeroBoit 0OTMeNIM OCHOBHOI YacTu oT 96 % 0 98 % BOSIHOBOW 3Heprun. hQcHUMAaT ¢ UHTErpanbHOn KpUBOIA
OTHOCWUTENIbHOW MOLLHOCTU BOJIH, NMPUMEP NOCTPOEHUS KOTOPOI MpuBeLEeH Ha pucyHke 14.2.

(14.4)

PucyHok 14.2 — PacnpefeneHne 0THOCUTE/IbHOM MOLLHOCTU MO BbICOTE BOJIHbI IyW MHTErpasibHash Kpusast
OTHOCUTE/IbHO MOLLHOCTY T

14.4 YcTaHOB/EHUE NPOdUIA YyCTONUMBOW BGeperoBo OTMENU 1 onpeaeneHve npeaenbHOro
CMeLlleHna NMHUK 6epera

14.4.1 Mpodunnb ycToliumBoin 6eperoBoii 0OTMesIM COCTOUT M3 BEPXHEro KPMBOJIMHENHOro yyacTka, npo-
cTmpatruierocs ot ypesa BoAbl A0 rNy6uHbl H, paBHOI rnybuHe pa3mbliBalollero 4eliCTBUA pacyeTHON BOJIHbI
hQ u npsimonuHeliHoro yyacTtka, npocTupatouierocs ot rnay6uHsl H go rny6uHsl H+D (cM. pucyHok 14.1), rae
D — cpaboTka ypoBHA BOogOxpaHunuwa 3a 6e3nenoctasBHblli nepuog, onpegenseMas no faHHbIM O pexume
pa6oTbl BOAOXPaHMAULLA.
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Mpn COBMELEHUN OCU X C pPacUYeTHbIM YPOBHEM BOAbl (06bLIYHO MPUHUMAEMbIM PaBHbIM HOPMasibHOMY
NMOAMNOPHOMY YPOBHIO), Hauyasa KoopAuMHaT — C TOYKOI ypesa npu 3TOM YpPOBHE, W MpW Hanpae/iEHUU OCKU Y
BEPTUKa/IbHO BHU3 NIMHUIO NPOUIA KPUBOSIMHEHHOTO yyacTKa c/iefyeT NOCTPOUTbL MO YpaBHEHUIO

X = Ky2 + {MTn)y. (14.6)

MpOTAXEHHOCTb KPMBOJIMHEHOTO yyacTka BH n npamonuHeiHoro yuyactka BD cnegyeT paccunTbiBaTb

No ypaBHEHUAM:
BH =kH2+ (1 | TnH\ (14.7)
BD=D[2kH + (1 / Tn)]. (14.8)

MonHy WupuHy ycToiiumBoin 6eperosoit otmenu BO npuHumatoT paBHoit BO = BH + BD.
KoahpnumeHT K B ypaBHeHusax (14.6) — (14.8) paccuntbiBatoT no popmyne

K= (Tn- 1T0)1(20TMNTO0), (14.9)

roe TN — YKAOH NAshka, YKNOH AWHUM npodunsa B TOUke ypesa;
TO— YK/IOH OTMENU, YKAOH NINHUN NPOdINAIS Ha YCNIOBHON ry6uHe.
3Hauvenna Tnu TOCnegyeT onpefenaTb MCXo4s M3 PPaKLUMOHHOIO cocTaBa rPyHTOB paspylaemoro 6e-
perosoro cknoHa. ®pakuum KpynHocTbio meHee 0,05 MM crieflyeT ucknoyaTb U3 paccmoTtpeHus. Mo cpegHemy
anameTpy m3 30 % HavMeHee KPYMHbIX M3 OCTaBLUMXCS hpakumnii cnegyet onpegensaTs yknoH otmenn T0O\ no
cpegHemy agnameTtpy n3 10 % Hambonee KpynHbIX hpakunii — yKNoH nasxa TN YknoHbl TNu TOANA rpyHTOB
pasnnYHoON KPpynHOCTWU npuBefeHbl B Tabnuue 14.1.

Tab6nunya 14.1 — YkioHbl TN TOANAS FPYHTOB pas/iMyHOM KPYMHOCTU

FpyHT OvameTp dpakuynii d, mm YKNOH nAasxa Tn YKNoH oT™Menu 10
Menkuii necok 0,10—0,25 0,03 0,005
CpefHuin necok 0,25—0,50 0,07 0,01
KpynHbIii necok 0,50—1,00 0,14 0,02
Menkunid rpaswuii 1,00—2,00 0,19 0,03
CpepHuii rpasuii 2,00—5,00 0,21 0,05
KpynHbiid rpaBuii 5,00—10,00 0,25 0,08
MesnKkuii raneyHuk 10—20 0,30 0,10
CpefHuii raneyHuk 20—50 0,36 0,15
KpynHbIiA rasieyHmnk 50— 100 0,40 0,20

FnybuHy pasmbiBaloLero geictensa BosiHbl H B hopmynax (14.7) n (14.8) cnepyeT onpefenste no rpa-
dgmkam (CM. pUCyHOK 14.3) B 3aBMCMMOCTU OT BbICOTbl pacyeTHON BOJIHbI /20 U KPYMHOCTU AOHHbIX HAHOCOB Ha
BHELWIHEM Kpae 6eperoBoi oTmenu.

YKNoH noABOAHOro 6eperoBoro ckfoHa tg yn (cM. pucyHok 14.1) pekomeHayeTcs NnpuHMMarth paBHbiM 0,5.
YKNOH HaABOAHOrO 6eperoBoro Ck/oHa tg yn Ao/mkeH 6biTb 60/1ee NOOrNM, YeM YKIOH 6epera B eCTEeCTBEHHOM
COCTOSIHMKN. B npegBapuTesnibHbIX pacyeTax pekoMeHAyeTcss NpuHuMaTh tg yH (CM. pucyHoOK 14.1) npy HeCBA3HbIX
rpyHTax paeHbiM 0,5, a Npu HanMuyMmM NPOCNoeK U3 CBA3HbIX N KPYNMHOOBAOMOYHbIX FpyHTOB — 1,0.

14.4.2 TlonoxeHne Npochunaisa yCTonumBoi OTMENN OTHOCUTESIbHO Havya/lbHOro 6eperoBoro CK/ioHa

MonoxeHne npoduna ycTonumBOi OTMENM OTHOCUTENbHO HayasbHOro 6eperoBoro CknoHa cnegyet
onpefenATb NyTem rpadMyeckoro CoBMeLLeHns aTux npodunein (cMm. pucyHok 14.1), BbINONHEHHOTO € cobt0-

[leHNeM CreyloLLero ycnoBus:
Ha/Wp=K, (14.10)

raoe Wa — obbem akkymynauuu;
Wp — ob6bem paspylieHns HavyanbHOro 6eperoBoro Ck/ioHa;
N — KO3hPUUMEHT akKyMynsuun, paBHblli OTHOCUTE/ILHOMY COAEPXaHW B MaTepuasie paspylleHus
hpakunit d > 0,05 mm.
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cf=0,1/1,0
1/5
5/10
10/20
h, m

PucyHok 14.3 — 3aBUCUMOCTb FlyGMHbI Pa3MbIBAIOLLETO AelCTBUS BOMHbI H, M, OT BbICOTbI BO/HbI h, M, Npu pasHoii
KPYMHOCTU JOHHbLIX HAHOCOB d, MM

MpefensHoe cMmeuleHve NuHUM Gepera L6 cneayeT NpUHMMAaTh PaBHLIM PACCTOSHUIO MEeXAy MOJSIOXEHUSIMU
TOUEeK ypesa Ha UCXOLHOM Npochusie 1 Ha Npodiusie, COOTBETCTBYIOLLEM MOIOXEHWIO YCTONUMBO/ GeperoBoii oTMenu.

145 OnpepgeneHne pasmepa CMeLWEeHUs NMHUN 6epera Ha 3afaHHbli CPOK

14.5.1 PacuyeT pa3Butus nepedgopmumpoBaHus 6epera BO BPEMEHU COCTOUT B OMpeAesieHMn pasmepa
cMelweHns 6eperoBoil NuHUK / 6 K, COOTBETCTBYHLLErO 3aaHHOMY CPOKY t 1eT, C 0AHOBPEMEHHbIM YCTaHOB-
NeHneMm yaenbHbiXx 06bEMOB pa3pylueHns 6eperoBoro ckioHa WipKun akkymynsumm Wak n cooTBeTcTBYlOLLEN
WNpuHbl 6eperoBoit oTmenu Bk, meHblwel, yem npegenbHasa wupnHa BO (cm. pucyHok 14.1).

14.5.2 KoopauHaTel npoduns oTmenu paccuuTtbiBaloT no popmynam (14.6) — (14.8), B npasByto 4acTb
KOTOpbIX BBOAUTCSA KO3chdunymeHT BABqg. Mpu HECKOMbKNX 3HaYeHusx BK nytem rpachuyeckoro coBMelleHuns
HaxoaaT cooTBeTcTBYlOWMe 3HauyeHnss Wpkw Lgk. Mo nonyYyeHHbIM YacTHbIM 3HAYEHUAM CTPOAT rpadouk CBA3N

"6 KC ®Ir

14.5.3 NHTepBan BpemeHu At, HeobXxoAMMbIA ANa TOro, 4YToObl LWKPUHA GEperoBoil OTMENU yBesnyu-
nacb Ha 3HayeHune AB = BN+l - BK, a yaenbHblli 06beM pa3pylueHuss 6eperoBoro Ck/ioHa COOTBETCTBEHHO Ha
AW = W+ - WK, cnegyeT BblUMCNATbL No dhopmyne

At=(eAWIRK), (14.11)
roe e — KO/MIMYEeCTBO BOJIHOBOW 3HEepruu, 3aTtpayMBaeMoil Ha paspylleHue eAuHuubl yAenbHoro ob6bema
rpyHTa GeperoBoro ck/oHa, onpegesnsiemoe no Tabnuue 14.2;

Rk — cpepgHsia rofoBasi MOLWHOCTL BCEX BOJIH C YYETOM MOTEPb 3HEPTMM HA OTMENW WUpPUHON BK.
CpepgHioto rofoByto MowHocTs Rk cnesyeT BblunMcnsTs no dhopmyse

A=X «/[1-(BA)I(ag)]- (14'12)

Tabnuuya 14.2— KonvmyecTBo BO/THOBON 3HEPrMu, 3aTpaymBaeMoli Ha paspyLleHne eauHnLbl YAenbHOro o6bemva rpyH-
Ta 6eperoBoro cknoHa, 1/m2

TPYHTbI HeHapylueHHoe 3anerasue HapylweHHoe cocTosiHue
Cna6b|e, BbIBETPE/Ible, CU/TIbHO TPELWNHOBATbIE N3BECTHAKN, Nec- 5000— 3000 5000— 3000
YaHVKWN, aneBponTbl
[N1OTHbIE [NHbI 5000— 3000 1500
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OKOHuaHne Tabnuubl 14.2

[pyHTBI HeHapylleHHoe 3aneraHve HapylweHHoe cocTosHue
Towye 1 TpeLHoBaTbIE T/IHDI 2000 500—300
Cnabo cueMeHTUpPOBaHHbIE MECKU 2000 200
CW/bHO YN/IOTHEHHbIE MECKU 1000—500 100
Cnabo ynjoTHEHHbIE NECKN 200 100
CyrvHkm 1000—500 200—100
Cynecwu, 1eccoBuHbIe CYT/IMHKN 300 100
145.4 Mpy NPOMEXYTOUYHbIX pacyeTax B Lensx Ux cokpalieHusa cnegyeTt UCNONb30BaTh 3Ty BE/INUMHY B

OTHOCUTEJIbHOM BblpaXXeHnu:

wr=1[mag . xm]- (14.13)
Pe3ynbTatom 3TOro pacuerta siBAsieTcs rpadyuk 3aBUCUMOCTM pasMepa cMmelleHust 6eperoBoii nuHum / 6

U WKUPpUHLI OTMeNu B oT BpemeHu t, ¢ KOTOPOro U CHUMAKT 3HAYEHME CMELLEeHUst IMHUM Gepera Ha MporHo-

3MpyemMblil Nepuog akcnayaTauuy nepexoga MH yepes BofgoxpaHuauuie, NnpuHUMaemslii pasHbiM 30 rogam.

14.6 O6paTumMble BbICOTHbIE AedopMaLn B NPMype30BO 30He GeperoBoil OTMeENn

14.6.1 Ana nonyyvyeHus HafexHbiX cBeAeHUin 06 obpaTMMbIX BbICOTHbIX AedhopMaumsax B Npuype3oBoii
30HE nnsxa u 6eperoBoii oTMenu cnegyeT UCNO/b30BaTb AaHHbIE 3MW30AMUYECKNX HATYPHbIX HaGMOLEHWIA.
HabnoaeHmaMy foMKHbl 6biTb OXBa4YeHbl BCE XapakTepHble dpasbl rMApPOMeTe0pPO0rMYeckoro pexmMma Boao-
eMa 1 aKCTpeMasibHble YCNI0BUSA MO PEXMMY YPOBHSA BOAbI, BETPA, BOMHEHUSA, NeAsHbIX 06pa3oBaHuin 1 Apyrum
aBneHmaM. O6was NpoLO/MKUTENBHOCTb 3NM30AUYECKUX HAOMOAEHWA [OO/HKHA COCTaBNATb HE MeHee ABYX
net. 3HauyeHUsi pasmbiBa M HaMmblBa fHa cnegyeT oueHuBaTb MO CPaBHEHWUIO C OCPEAHEHHbIMW OTMETKaMu
NOBEPXHOCTW 30HbI NPU CpefHEM MOMIOXEHUN YPOBHS BOAbI B BOAOEME, a Haubonbliyw gecdopmaymto — no
Pa3HOCTN 3KCTpeMasibHblX OTMETOK MOBEPXHOCTU NAsAXa U AHa 6eper0|30|7| oTmenu.

14.6.2 AnuTenbHble anuloguyeckne HabnwgeHus 3a gedopmaynamum nasxa 6eperosoli oTmenu cre-
AyeT NpoBOAUTbL TO/IbKO B 0CO60 OTBETCTBEHHbIX C/lyyasix, HanpuMep: Npu COOpPYXeHUn Hanbonee 3HaAUNMbIX
MH Ha yyacTkax BoAoema, rae BbICOTHble o6paTMMble AedopMalm MOryT cocTaBnsTh OT 2 A0 3 M 1 6osee,
a 3HauuTenbHble 3arnybneHus Tpybonpoeoaa 3aBeAOMO 3aTpPyAHEHbI MO TEXHUYECKMM NpUUYMHAM, Hexena-
TesIbHbl MO 3KCMNAyaTaulMOHHbIM YC/TIOBUAM WM OKa3blBalOTCA HEBBLITOAHLIMY MO 3KOHOMMWYECKMM NoKasaTesnsiMm.

14.6.3 MpubAMKeHHble 3HAYE€HMA BbICOTHbIX AedopMalunii B Npuype3oBoil 30He 6eperoBoil oTMenu, fo-
cTurweli ctaguM OTHOCUTENLHOIO AMHAMUYECKOTO PaABHOBECUS U C/IOXKEHHON NPeMMyLLeCTBEHHO MenKMMu
KPYNHOO6/10MOYHBIMY TPYHTAMW UM NeckaMu, B YCNI0BUAX AeNCTBUA BOMH BbICOTOM nopsagka ot 2,0 o 2,5 m
Jonyckaetca onpegfensTb C y4yeTOM CpefHUX YK/IOHOB 6eperoBoli OTMenu, rPyHTOB AHAa W 3HAYEeHWIi MHOro-
NneTHUX konebaHuii ypoBHS 3a 6e3/1e40CTaBHbIii Nepnos, ykasaHHbix B Tabnvue 14.3.

14.6.4 BbiCOTHblE Aedopmauun B Npuype3oBoil 30He 6eperoBoil oTMenu ANs yvyacTkoB Bogoema, Ha
KOTOpPbIX BbICOTA LWTOPMOBbLIX BOJSIH He npesbiwaeT 1,0— 1,2 M, criegyeT ymeHbllaTh B NoaTopa — ABa pasa
MO CPaBHEHMIO C BbICOTHbLIMU AecdopmMaLusiMu, NpuBefeHHbIMK B Tabnuue 14.3.

Tabnunuya 14.3 — BobicoTHble gedopMaumnn 3a 6e3n1ef0CTaBHbIin Nepuog, M

YKAOH [iHa 6eperosoil oTMen MHoOroneTHve kone6aHusi ypoBHS, M

(cpenHmit) "yt A <0,25 05 1,0 15 2,0
0,1—0,2 Pa3Ho3epHuCTbIE Neckn 1,2 15 1,7 2,0 2,5
JleccoBuaHbIe CYrINHKK 0,4 0,5 0,7 1,0 14

0,01—0,05 Pa3Ho3epHuCTbIe necku 0,8 1,0 1,3 1,6 1,8
0,02—0,08 JleccoBupHble CYrnMHKN 0,3 0,5 0,6 0,8 1,0
0,003—0,006 Pa3Ho3epHuCTbIE Necku 0,2 0,3 0,5 0,6 0,8
JleccoBugHble CYrnnHKN 0,2 0,2 0,3 0,4 0,5
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14.6.5 [na onpepeneHns 3HavyeHWs pa3mMbiBa U HambiBa AHa B NPUYpPE30BOl 30HE NpW NOCTPOEHUU MNpo-
nnsa npepenbHbIX pa3MbiBOB N0 CTBOPY nepexoga MH 3HauveHne gedopmaumnii, nonyyeHHoe no tabnvue 14.3
B COOTBETCTBUM C NMosioxXeHnaAMn 14.6.3 nnn 14.6.4, cnepyet OoTCUMTbIBATE OT OCPeHEHHbIX OTMETOK fHa.

14.7 BbICOTHble gedhopMaLnn LEHTPa/IbHOM N BHELWLHEN YacTel 6eperoBov oTmenu

14.7.1 BbiCOTHbIE gehopmanm LeHTPasbHOM N BHELWHEN YacTeil 6eperoBoinl 0OTMeENN, Kak 1 Npuype3oBoii
30HbI, NMPU NO6OM cocTaBe FPYHTOB M BCEX BO3MOXHbIX AManasoHax U3MEHEeHUs XxapakTepPUCTUK pexuma BOjO-
ema criefyeTt onpefenstb Mo AaHHbIM HaTypHbIX HabnwaeHuii, NpeacTaB/leHHbIX B BUAE COBMELLEHHbIX MPO-
omneii. Mo coBMeLWEHHbIM NPOUISM OKOHTYypuBaeTca npu3ma gedopmaunii, kak nokazaHo Ha puUcyHke 14.4.

__________ 27,22 M 15.05.1957 I.:-erreeeene-26.98 M 13.10.1972 I — 26,92 m 07.08.1973 1.} -----—-— 26,92 m 07.08.1973 r;
_______________ 26,40 m 17.04.1971 .

PucyHok 14.4 — TocTpoeHue KOHTypa BbICOTHbIX Aethopmaunii AHa 6eperoBoli oTMenu (BepTukasibHble CTPesku) no
COBMELLEHHbIM NpOhW/IAM B CTBOpe nepexoga MT

14.7.2 NMpnbNMXKEHHbIE 3HAYEHUS BbICOTHbIX gedopMaunii 6eperoBoli 0TMenn, CNOXEHHOW npenmylle-
CTBEHHO MecKkamMu pas3/InYHOM KPYNHOCTW, MPU CE30HHbIX (3a 6e3nef0CTaBHbIi Nepnoa) KosebaHMsaxX YPoBHS
fo 0,5 m gonyckaetca npuHumaTtb paBHbiMu 0,5 /?100B LeHTpanbHoO yactm otmenu un 0,1 /?1 00— Ha 6poBke
oTmenu, rae /710/0— BbicoTa BOJIHbI 1 %-HOil 06ecnevyeHHOCTN, N3MepeHHasn Ha nogxoae K 6eperoBoii oTmenu.

14.7.3 Ana nonyyeHns NpubanMKEHHOro KOHTypa nNpu3mbl BbICOTHbIX Agethopmaynii gHa No BCEMY CTBOpPY
6eperoBoil 0OTMeNN, C/IOXKEHHON NMPEeUMYyLLEeCTBEHHO Neckamu, B YC/IOBUSIX CE30HHbIX KosiebaHunii ypoBHA [0
0,5 M Heo6xoAMMO BbICOTHblEe AediopMaLlun B NMPUype3oBOi 30He, onpefenieHHble B cooTBeTcTBUM € 14.6.3
unn 14.6.4, a Takxe gegpopmaumn B LeHTPaAbHOW YacTu U Ha 6GpoBKe OTMeNu, NpUHATbIE No 14.7.2, OTAOXUTb
paBHbIMY 4acTSIMW BHW3 U BBEPX OT OCPEAHEHHOI NUHUM Npodunsa. Yepe3 BepxHUE U HUXHWE TOYKM OT/O-
XEHHbIX OTPE3KOB Y ypes3a, B LeHTpPasibHON YyacTu 1 Ha 6poBke OTMeNn cnefyeT NPOBECTUM OKOHTypuBawLme

JINHUN, KaK NoKa3aHO Ha pUCYHKe 14.5.
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A —— npodusb AHa Npu yposHe, 6/1M3KOM K cpefHeMy ypoBHio Bof (CYB);--—--—--—-- — OCpeAHEeHHbI npodunnb AHa; — —

KOHTYp npu3mbl gedopmauunii; [Argy — nporHosvpyemble npefesibHble 3HauYeHWUs BbICOTHbIX 06paTUMbIX Aedopmauuii y ypesa;

[Ozfly = 0,5/710o — nporHo3upyemble npegernbHble 3HAYeHWs BbICOTHbIX 06paTuMbIX fgedopmauunii B LEeHTpanbHOW YacTu OTMeny;

Azr 8= 0,1/11 Jo— nporHo3vpyemMble NpefesibHble 3HAYeHUs BbICOTHbIX 06paTMMbIX Aedopmauuii y Bceil oTmMenu; BYB — BbICOKMiA
ypoBeHb Bog,; HYB — HU3Kuii ypoBeHb BOf,

PucyHok 14.5 — lMocTpoeHre KOHTypa BbICOTHbIX AeddopMaLinii AHa GeperoBoii oTMeNM (BepTrKasibHble CTPESKY)
Mo ocpeaHeHHOMY npodwio cTBopa nepexoaa MH no paccuuTaHHbIM 3HaUeHVsIM Aedhopmanmii B pas/iuHbIX YacTsX OTMeNH

14.8 TlMocTpoeHune npoduns npegenbHbIX gedopmaumnii

14.8.1 Mpognnb NpeaenbHbIX AedpopmMmaymnii no cTBopy nepexoga MH yepes BOAOEM CTPOSAT MO AAHHbLIM
nporHo3a nepecopmunpoBaHnini 6epera, BbINOSIHEHHOIO B COOTBETCTBMM C NonoxeHuamun 14.5 Ha 25-neTHuii
nepuog, a Takke nofgaHHbIM BbICOTHbIX gedhopmaumnini 6eperoBoii 0OTMenn, NoJly4eHHbIM cornacHo 14.6, 14.7.

14.8.2 B kauyecTBe WCXO[HOI Tonorpaduyeckoid OCHOBbI AN MOCTPOEHMs npodunnsa npefesibHbiX ge-
dopmauuit ncnonb3ywT Npoduab, NOJYYEHHbIA MO AaHHbIM MOMEBLIX M3biCKaHWI. Ha 3ToT npoduab Ha
OCHOBaHMW pe3ynbLTaToB pacyeta HaHOCAT NPOrHO3Mpyemoe MoJsiokeHne 6pOBKM U ycTyna 6Gepera, a Takxe
3Ha4YeHNs HanbonblWKNX BbICOTHbLIX Aecopmaynii 6eperoBoli oTMeNn B npegenax Mexagy nporHo3npyeMbiM no-
NIOXXEHUEM ypesa M CyLecTBYHOLWMM NOABOAHLIM CKTOHOM Gepera, Kak nokasaHo Ha pucyHke 14.6 MyHKTUPHOWA
NuHnein. NMporHo3upyemMy NpuaMy akkyMmynsuuu rpyHTOB, cnarawwmx 6eper, Ha Npoduab He HaHOCAT, Tak
Kak MecTo akkymMynsuum MOXeT OblTb MCMNOMb30BaHO ANA pasMelleHusa martepuana ANs NOACLINKA AHA npu
yknagke MH B nepuof ero ctpoutesnibcTaa.

BbicOTHble 06paTumble gedopmauum AHa, YCTaHOBJ/IEHHble B cooTBeTcTBUM ¢ 14.6, 14.7, oTknajbiBa-
0T Ha Npodusie OTHOCUTEIbHO MPOTHO3MPYEMOW NMHUKM AHA GeperoBoii OTMenu Mpu CpefgHeM YypPOBHE BOAbI
N OKOHTYpMBAIOT Tak, Kak MoKkasaHO Ha pUCyHke 14.6 NyHKTUPHON NuHWEW co cTpenkamu. MNpoekTupoBaHue
Cpe3kn HapgBoOAHOro yctyna 6Gepera u 3arnybneHus gHa nNOABOAHOI npope3n ANs yknagku TpybonpoBoga
OCYLL,ECTBAAKT OTHOCUTENIbHO JSIMHWM MPOTHO3MPYEMOro Ha 25 neT cMmelleHns yctyna 6epera n OTHOCUTENb-
HO HWXHEro MOJIOXKEHUA KOHTypa BbICOTHbIX 06paTuMMbix gedopmaynii aHa, MOKa3aHHOrO Ha pucyHke 14.6
WTPUXMYHKTUPHON NIMHWE CO CTpesikamu.

14.8.3 Meponpuatna no ctabunumsaynm 6epera Ha yyactke nepexoga MH yepes Bogoem npegycmartpu-
BalOT B C/eyLWwnx cnyvyasax:

- MT He ypnaeTca 3ar1ybuTb No TEXHWYECKAUM MPUYMHaAM B COOTBETCTBUU C NPOTrHO3MPYyeMbIMU 3HAYEHU-
AMW NpejenbHblx gedopmaumnii 6eperoBoii 30Hbl;

- CONPOTUBSAEMOCTb TPYHTOB 6epera BO/THOBbIM BO34EMCTBUAM CYL,ECTBEHHO YMEHbLUEHA B pe3y/bTa-
Te Cpe3ky ycTyna U COOpPYXeHUs NoABOAHOW npopesu;

- Heo6Xo4MMO MOBbILWIEHUE HaAeXHOCTU paboTel MH nnu yanuHeHne nepuoga ero akcnayatauuu;

- cTOoMMOCTb paboT no 3arny6neHuio MH o HepgedopMupyeMbiX OTMETOK Npounis npesblillaeT cTou-
MOCTb paboT no 3awute 6epera OT BOSTHOBbIX BO3A4ECTBUINA.
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— WCXOAHbIA Npodnb;-------- — MPOrHo3upyemslii npodunb (Ha 30-neTHuiA nepuog); " f — KOHTYp NpefenbHbIX BbICOTHbIX
nedopmaunii gHa 6eperoBoii oTmenu; /6 — nporHosnpyemoe cMmelleHve 6eperosoit nuHum (Ha 30 ner)

PucyHok 14.6 — Mpodonnb NpeaenbHbIX NaHOoBbLIX 1 BICOTHLIX AediopMaumii 6epera no ctBopy nepexoga MT uepes
BOJOEM

15 PekomeHpauum no metogam 3awutel MH B npeagenax nogBoaHOro nepexoja

15.1 Heob6xoAMMOCTb M TUN 6GeperoykpenaeHus AOo/HKHbl onpefensTbCA B MPOEKTHOW AOKyMeHTauuu
NCXOAA W3 AaHHbIX MHXEHEPHbIX W3bICKaHWA, y4yuTbiBaKOLWMNX TUM PYCNOBbLIX NPOLECCOB peku, Hanuune pas-
MbIBOB 6eperoB, CKOPOCTU TEYEHUA PeKn WU T. Nn.

Llenbto kpenneHunsa Gepera B npegenax TEXHUYECKOro Kopuaopa tpaccbhl Ha [N aBnsaetca He TONbLKO
3awmnTta bepera OT HeraTVBHOrO BO3AEWCTBMSA PEYHOro NOTOKa U Nefoxoda, HO M 3awuta MH OT NuHelHol
3po3un bGeperoB B npefenax TEXHUYECKOro Kopugopa Tpacchl, korga gedopmaunm 6eperoB 06ycnoBeHbl
rmgpaB/iMyeckMM B3aMMOAeNCTBMEM FPYHTOBbIX BOA B paspbix/ieHHOl TpaHwee MH 1M NOBEPXHOCTHbIX BOA B
peyHom pycre.

TexHnyeckMe pelleHMs Mo BbIGOPY TWMa WHXEHEPHOl 3awuTbl NPUHMUMAaET NpPOeKTHas opraHu3auuns B
3aBNCMMOCTM OT crefylwmx akTopos:

- MOpPMONOrMYEeCcKNX XapakTepucTuK BOLOTOKOB (NpefesibHblii YPOBEHb pasmbiBa BOAOTOKa, CKOPOCTb
nepecgopmupoBaHua 6eperos, yK/IOH BOAOTOKA, MOPO/IOTMYECKMe XapakTepUCcTUKM NONMEHHbIX YyYacTKOB);

- TMLAPONOTMYECKNX XapaKkTepucTuk (MoAy/ib CTOKA U CKOPOCTb BOAOTOKA B CTBOpe nepexoga npu Mak-
CUMasibHbIX pacxojax AOXAEBblX NaBOAKOB W/MW BECEHHEro nosoBoAbs ypoBHA 1 %-HOW o6ecnevyeHHOCTH,
Hepa3MmblBalLe CKOPOCTU NOTOKa A/ TPYHTOB, CKOPOCTM U HanpasB/ieHNs MOTOKa B MEXEHHbIi 1 NaBogKo-
Bbl/i Nepunofbl, pacyeTHble YpOBHU BoAbl 1 %-HOli 06ecneyvyeHHOCTU: MakCuMasbHble B NaBOAOK/MO/0BOAbLE,
MWHUMAsIbHbIE B 3UMHIOID MEXEeHb, MakcuMasibHasa To/WnHa Nnbaa);

- (bm3nyecknx CBOICTB FPYHTOB, cnarawuwmnx 6eperosbie CK/I0HbI (Yroal BHYyTPEHHEro TpeHus, koadhuyn-
€HT (bunbTpauumn rpyHTOB, rpaHy/IOMEeTPUYECKNn COCTaB FPYHTOB).

15.2 MpoeKkTnpoBaHue WHXEHepHOW 3awuTtbl MT Ha ydyacTkax MNepexofoB yepe3 BOAHble Mperpagbl
[O/MKHO ObITb BbINONHEHO B cooTBeTcTBuMM ¢ CIM 36.13330, CM 116.13330, CIM 104.13330, NOCT 32804,
FOCT P 59287.

15.3 Bug kpenneHus 6eperosoii yactu MM onpefensioT N0 CKOPOCTAM TEUYEHUS pPeKku U Mo XapakTtepy
nepoxopa. KpenneHue 6eperos npoBOAAT C Yy4eTOM [AaHHbIX Tabnuubl 15.1 Ha rny6uHy 1,0 M HMXE MUHU-
Ma/ibHOro 3MHEro YpoBHA. BepxHIol rpaHuLy KpenneHua 6epera oT pa3mbiBa yCTaHaB/IMBaOT HA OCHOBaHUN
CIN 36.13330.2012 (13.4).

BeperoykpenutesibHble paboTbl AO/MKHbI OblITb BbINOJIHEHbLI C MPUMEHEHUEM CYXOMNYTHbLIX WX NaaBy4ynx
CpeACcTB MexaHu3auuu, TpaHcnopTa M COOTBETCTBYHOLLE CTPOUTE/IbHON TEXHUKM.
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Tabnuya 151 — Tunbl 6eperoykpenneHns 1 ycnosus ux npumeHeHns Ha Ml

Twn kpenneHus 6epera

PekoMeHAyeMmblii ce30H Ana ycTpoiicTBa
3aLUTHOrO MOKPLITUA
paHunubl paboT

Tun 3aWUTHOrO NOKPbITUS
(KOHCTpYKUMW®)

MoanopHbie CTeHbI

MoKpbITE 13 haCOHHbIX
6nokoB (TeTponod, Au-

noa)

MokpbITUA U3 Xenesobe-
TOHHBIX NNT

MokpbITUA K3 rMbkux Ge-
TOHHbIX MaToB

MoKpbITUA 13 MaTpaLHo-
THOMSAYHBIX rabroHOB

PelweTtyartbie NoOKpbITUA C
3anosiHeHneM d4yeek rpa-
BUEM, I.I_Le6HeM, KaMHeM

KameHHasi Habpocka

OTcbinka LWeGHs 1 rpaBus

3akpenneHue rpyHTa
(6uopekynbTmBauus, 6uo-
MaTbl, reomartbl)

MpnmevaHne

MoaroTtoBka nog 3awuTHoOe
nokpbITNE

OTcblinka rpasus (LLe6Hs)

Yknagka HepygHbIX CTpO-
UTE/bHbIX mMarepunasioB
BbllLle MPOEKTHOrO YPOBHA
BOAb!

Yknagka HCM Bbile mnpo-
€KTHOro YpOBHSA BOAb!

Yxknagka HCM

Otcbinka rpasns  (LWe6Hs),
oTCbiNka Cnos LWebHsa no
HCM Bbille MPOEKTHOro
YPOBHSA BOApI

Yknagka HCM Bbiwe npo-
€KTHOr0 YPOBHA BOApI

Be3 nogrotoB. [Mpn  umc-
Mo/ib30BaHMM GUOMATOB He-
06X0aMMa MPYICINKa NoYBEH-
HO-PaCTUTE/bHBIM FPYHTOM

pnoa NETHEe-0CEHHEN MeXeHMW.

Bbilwe u Huxe
NPOEKTHOro
YPOBHSA

Bbilwe n Huxe
NPOEKTHOro
YPOBHSA

Bblwe npoekT-
HOro YPOBHSA

Bbilie n HWke
NPOEKTHOIo
YPOBHSA

BbllLE 1 HUXe
MPOEKTHOro
YPOBHSI

Bbile npoekT-
HOTO YPOBHS

Bbile u HUxe
NPOEKTHOro
YPOBHSA

Bbile u HWxe
NPOEKTHOr0
YPOBHSA

Bblwe npoekT-
HOro YPOBHS

Bbllwe npoekTHOro
YPOBHSA BOAbI

No6oii

No6oii

Mo6oii

NeTHe-oceHHui
nepviog,

NleTHe-oceHHuiA
nepviog,

NeTHe-oceHHui
nepviog,

Mo6oii

Mo6oii

Mpn  nnocoBoii
Temneparype BO3-

fyxa

Hwxe npoekTHoro
YPOBHSA BOAbI

Jo6oli, kpome ne-
pvioga negoxoga

Jo6oli, kpome ne-
pvioga negoxoga

Jlro6oii, kpome ne-
pvoga nepoxoga

Jro6oii, Kpome ne-

prnoaa negoxoaa

INwoboir, kpome ne-

pvoga negoxoaa

Nwoboir, kpome ne-
pvioaa negoxopa

— B gaHHOM criyyae NpoeKTHbI YPOBEHb — 3TO CPeAHEMHOrONETHUIA YPOBEHb BOfAb! B Ne-

15.4 TMpwu 3acbifke UM Nn1aHUPOBKE GEperoBoro yyactka cpes3ka rpyHTa 3a rpaHuuamu packpbiTUs TpaH-
Wein AoMmKHA 6bITb MUHUMANbHOW, COXPaHsAs KOPHEBYH CUCTEMY.
15.5 lMpu NpoekTMpoBaHUM KpenneHus pasMbiBaeMblX BOTHYTbIX 6€pPeroB M3nyynH npu BCeX Tunax me-
aHApupoBaHUA crefyeT yyecTb HeusbexHoe B 3TUX caydyaax yrnybsieHve nnecos B npejenax nosocbl Kpe-
nneHua 6epera B 1,2— 1,5 pasa, AN1a UCKIKYEHMUS KOTOPOro HEO6X0AUMO npedycMmatpuBatb B NpOeEkTe Kpe-

NAeHust AHa B Npejesniax nosockl 6eperoykpenieHus.

15.6 Mpn HeobxogmmocTn kpenneHns MH B npegenax peyHoro pycna, 3arfiyb6neHve KoTOporo He coOT-
BETCTBYET MOJIOXEHUSAM HOPMATUBHbIX JOKYMEHTOB, creayeT nsberatb 3awmtel MH B BUge nonepeyHoro sana B
cTBOpe MH, a Takke MCMNOMb30BaTb pas/iIMyHblie BapuaHTbl M0WAAHON 3alWnThl, KOTOpble obecnevaT yaaneHune
BOPOHKM pa3mMbiBa (3p0O3MOHHOIO Bpe3a) OT HU30BOW GPOBKM 3aLuUTbl BHU3 MO TeyeHuto (cMm. pucyHok 15.1).
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PucyHok 15.1 — lMpuHUmMnmuasibHble CXeMbl NOLAAHOIO KpensieHua peyHoro aHa Hag MT B npefenax peyHbiX pycesn
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MpunoxeHve A
(o6s3aTeNnLHOE)

Knaccudmkaums NHXeHepHbIX COOPYXEHUA U MeponpuaTunii
Nno xapakTepy MX B3aMMOZeiCcTBMA C PyC/OBbIM MPOLECCOM

EcTecTBEHHbI MPOLIECC M PEXUM NU3MEHEHWI A MOPAIOI0rMYECKOro CTPOEHUS pycria v noliMbl NoA AeiCcTBUEM TeKy-
Leil BoAbl MOXET OC/IOXKHATLCA MPUCYTCTBMEM B PEKE MHXXEHEPHOTO COOpYXeHus. OAHOBPEMEHHO M CaMO COOPYXEeHne
MOXET UCMbITbIBaTb BO3AENCTBUE Kak eCTECTBEHHOTrO, Tak U BUAOU3MEHEHHOTO Npouecca nepedopMmpoBaHus pycna. Bee
MHOroo6pasue CoOopy>XeHuii 1 BUAOB NPOSIB/IEHMST PYC/I0BOrO npouecca co3gaeT 6onblioe pasHoobpasne hopm B3anMo-
JeicTBuSt Mexay HUMKU. B KakgoM KOHKPETHOM C/lydae MPOrHo3 pyc/oBbIX AedhopMaLmii MOXET ObITb COCTaB/EH NULLb Ha
OCHOBaHWWN Hay4HOl cucTemMaTusaummnm wim knaccudpmkaumm ykasaHHbIX dOpM B3avMOAENCTBUS.

A1l B COOTBETCTBMM C BO3MOXHOCTbI) U CTEMEHBIO BANSHNA Ha onpeaenstolime dakTtopbl pyc/ioBoro npotecca Bce
peYHblE VHXEHEPHbIE COOPYXEHNUS N MEPONPUATUSA PasfesisioT Ha ABa kacca: akTUBHbIE U NacCuBHbIE (CM. PUCYHOK A.1).
Bo3BefeHMe aKTVBHbIX COOPYXEHWI OKa3biBaET BMSHWE Ha onpeaensioLime akTtopbl (CTOK HAHOCOB W YC/I0BUS, OrpaHu-
yMBaroLme cBOGOAHOE pa3BuTME pycra).

PucyHok A.1 — Knaccudimkauysi peuHbIX VHXEHEPHBLIX COOPYXEHW 1 MEPONpPUSTUIL MO XapakTepy B3auMoaeicTBIs
C PYC/I0BbIM MPOLECCOM

A.2 AKTUBHbIE COOPYXEHUs1 NoApas3AensioT Ha ABe KaTeropun. CTPOUTENIbCTBO COOPYXEHWIA | KaTeropuy NpuBOAMUT K
OfiHOHanpaB/feHHOMY HEO6PATUMOMY M3MEHEHI0 GOMBLUMHCTBA XapakKTEPUCTUK ONPeaensiolLmX (hakTopoB Ha GO/IbLIOM
MPOTSHKEHUM PEKM WM B MacluTabe BCell pekn. DT U3MEHEHUs MOTYT KacaTbCsl JII060ro unucna onpeaenstowmx gakro-
POB: OAHOrO, ABYX WM Tpex. MocKo/bKy 3aKOHOMEPHOE COYETaHWE ONpPEAENsoWLMX (DaKTOPOB CO3A4AET KOHKPETHBIA TuUn
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pycnoBoro npouecca, Ux U3MeHeHe MOXET NMPUBECTU K CMEHe Tuna MakpoopM, K BO3HUKHOBEHUIO HOBbIX 3HAYEHWI Xa-
pakTepUCTUK NOTOKA W pycna, YTo, B CBOK OYepefb, BbI30BET M3MEHEHUE PYC/0BbIX 06pa30BaHNii Ha ApYruX CTPYKTYPHbIX
YPOBHSIX, T. €. Ha YPOBHSAX Me30(hopM 1 MUKPOdIopM. B cry KanuTanbHOCTU STUX COOPYXEHUIA 1 NPOBOAMMBIX MEpPONpu-
ATUIA yKa3aHHble N3MEHEHUs PYCMOBbIX (DOPM HE OKa3bIBAKT Ha HMX 3aMETHOrO BVSHUS.

B cocTtaB coopyxeHuii | KaTeropum BK/KOYEHbI: NAOTUHLI TMAPOY3/I0B, CTPOUTENBLCTBO KOTOPbIX MPUBOAUT K 13Me-
HEHWIO CTOKAa BOAbl Y HAHOCOB Y OrPaHNYMBalOLLMX (DaKTOPOB; MOCTOBbIE MEPEXoAbl U NPeaMOCToBble Aambbl, KOTOpble
neperopaxmsaroT NovimMy, CTECHSAIOT pasBMTME pycria U CMOCOBCTBYIOT CO34aHMI0 HOBOTO peXxvMa ABWXEHUS BOAbl U Ha-
HOCOB; MeponpusATHS MO CYLLLECTBEHHOMY OTbeMY CTOKa BOAbI U3 pek 1 kaHas10B MexbacceilHoBOro nepepacnpeseneHuns
BOAbI, BbI3blBAlOLLME KOPEHHYIO NEPECTPOIKY pPexuma CTOKa HaHOCOB HWXe OTBOAA; MepOonpusATUA Mo 06BOAHEHMIO pek
MpU MX UCMOJIb30BaHMN B Ka4yecTBe TPaKTOB Mepebpocky CToka v npu cbpoce B HUX BOAbIl, NOAABAEMON MO KaHasy;
MaccOBble BbIEMKM asl/IlOBUSA M3 pycen 1 MoiM pex.

30Ha BNMSAHNA YKa3aHHbIX COOPYXXEHUIA 1 MeponpuAaTUiA MOXET NPOCTMPATLCS Kak Ha BCHO A/IMHY Peku, Tak U Ha ee
YyacTb, OxBaTblBasA pAL MakpoopM Wiy MOpPdoNorMyeckn oA4HOPOAHbIX y4yacTkoB. OAHaKo M B TOM W B APYrom cnydvae
OCYLLECTB/IEHE COOPYXEHWI | KaTeropym NpakTU4eckyn HeM3MeHHO MPYBOAWT K MepecTpoiike pycnoBbiX )OPM Ha BCeX
CTPYKTYPHbIX YPOBHSX.

MocKONbKY KadkAblli Criyyali paccMaTpyMBaeMOro MHXeHEepHOro BO3AENCTBIA B pasHOl CTENeH 3aTparneBaeT xapak-
TEPUCTVKM OnpefensoLwwmx hakTopos, TO MPOMCXoAsLLEE NPU ITOM N3MEHEHWEe PYCIoBbIX HOPM Takke OyaeT NposiBNATb-
Cs1 No-pasHomy. B cBfi3n c uem He MOXeT GbITb pa3paboTaHa efauHas cxema BO3[eliCTBMS COOPYXEHWIA 3TON kaTeropum
Ha onpegensowme hakTopbl WU PycrioBOl NPOLECC; TakMe CXeMbl crefyeT paspabaTbiBaTb NPUMEHUTENBHO K KaXKaoMY
C/lyyato VHXKEHEPHOTo BO3AECTBUS.

A.3 Bo3BefieHne coopyxeHuin Vkateropum npvMBoaMT K IOK&SIbHOMY M3MEHEHWIO HEKOTOPbIX XapakTepuCTuK onpe-
Jensowyx haktopoB U, kak NpaBW/o, He 3aTparMBaeT KOPEeHHON NepecTpoiky Tuna pycra, a kacaeTcsl /ivlb pasBuTus
PYCMOBbIX 06pa3oBaHunii Ha ypoBHe Me3000pM 1 MUKPOhopM. MO3TOMy YCTOMUMBOCTL TaKUX COOPYXEHWI BCeraa 3aBucuT
OT eCTECTBEHHbIX M3MEHEHWI pycen Ha ypoBHe MakpodopM. BnvsHMe Ha yCTOMunBOCTb COOpyXeHuid Il kateropmm Meso-
dhopm 1 MuKpochopM ByaeT NPOSIBMATLCA B TOW CTEMEHW, B KAKOW 3TW COOPYXEHUSI HapyLIMM PeXvm noToka W pycna u
onpegensowme napameTpbl Yka3aHHbIX PYC/10BbIX 06pa30BaHuiA.

CocTaB coopyxeHuii Il kaTeropun npuBegeH Ha pucyHke A.l. Cpegy HMX MOXHO BbIAENWUTb TPYMNy COOPYXEHWH,
BO3BOAVMbIX C LIESbl0 YNPaB/eHNA PYC/I0BbIM WAN MOMMEHHbIM MPOLECcCOM. [aHHbIMU BbiNpaBUTeNbHbIMK (Perynsauu-
OHHbIMM) COOPYXEHUAMU ABNAIOTCA: 3anpyfbl, nonysanpygbl, LNopbl, CTpyeHanpasnswowme aambsl, 6eperosaliytHble
MOKPbLITUA U T. M.; KPYMNHbIE CYAOXOAHbIE MPOPE3N U NPope3n-kaHaslbl, CIPAMISAIOLLME U3YUXHbI pycen; Aambbl 06BasioBa-
HUA. X NPOeKT1pOBaHMe AO/MKHO BECTUCH C YUETOM CIeAyHOLLEro NPUHLMNA MHXXEHEPHOTO BO3AENCTBNA: NPOEKTUpYeMble
COOPYXXEHUS AO/MKHbI TaKk BO3AENCTBOBATL Ha onpefesieHHble MOpOIorMyeckne anemMeHTbl pycrioBbiX OOpM, YTOGbI €
MX MOMOLLbIO MOXHO 6bl/I0 pewmnTb Haubonee agpdeKTBHO 3adadvy No ynpasfeHWo PyCc/ioBbIM MPOLECCOM Ha AaHHOM
yyacTKe peku.

PacnonoxeHHas Hwke B knaccudukauuy rpynna coopyXeHuii |l kateropum no cBoemy BO3AENCTBMIO Ha PyC/I0BOWA
npouecc 65M3ka K paCCMOTPEHHbIM PYC/IOPEryMpYHOLWMM COOPYXXeHUAM. Tak, AOPOXHbIe HAacbinu, ycTpavBaeMble Ha noi-
Me BAOMb pycria pPeku, OKasbiBalT Ha Pycsio BAWsHME, NOA06HOe 3dhekTy O4HOCTOPOHHEr0 06BasI0BaHWS; BO3AeNCTBME
OVHOYHBIX NOABOAHBIX KApbepoB MOXHO CpPaBHUTb C MEPOMNPUATMSMMU MO YCTPOWCTBY AHOYr/TybUTE NbHbIX Npope3ei u
CNPAMNIEHNIO pycna nT. 4,

B HEkoTOopbIX Crlydyasx CTPOUTENbCTBO TaKMX COOPYXEHWN, kak 4ambbl 06BanoBaHNs, NOABOAHbIE Kapbepbl ¥ No-
TUHHbIE BOA03a60pbl, MOXET NMPUBOAUTL K 3aMETHOMY M3MEHEHUIO ONpefensowmx akTopos pycnoBoro npouecca u pyc-
NOBbIX IOPM Ha BCEX CTPYKTYPHbLIX YPOBHAX. DTO HabnogaeTca npyv 06BasioBaHUN HECKOSTbKUX MOPPOIOTMYECcKn 0fHO-
POAHbIX Y4aCTKOB PeKu, MPU U3bATUM U3 KapbepoB GO/bLUMX 06BEMOB &/11H0BUSA, 3HAUUTENTBHO MPEBOCXOAALLMX 06BEMDI
€CTeCTBEHHOro TBEPAOro CTOKa, NMPU MHOrOIETHEW akkyMynauuy pycriodOpMMpPYIOLLMX HAHOCOB B BOLOXPaHUAMLLAX M10-
TUHHBIX BOJ03a60p0B. B yka3zaHHbIX C/lydasx Ha3BaHHble COOpyXeHus Il kateropum MoryT 6biTb OTHECEHbI K MHXEHEPHBIM
coopyXeHusM | kaTeropuu.

A.4 CTpoUTENbCTBO Ha peke MacCUMBHbLIX COOPYXEHW He MPUBOAWT K M3MEHEHWIO OMpeaensiowmnx hakTopoB pyc-
NoBoro npouecca. KOHCTPYKTMBHbIE OCOBGEHHOCTU, pasMepbl, MECTOMOMOKEHUE Y NPOAOHKNTENBHOCTL KCM/lyaTauumn co-
OPYXXEHWI He MOTYT U3MEHWTb Ha CKOJIbKO-HUOYAb 3aMETHOM MPOTSHKEHWM pycna HU rmapasivyeckne napameTpbl NOTOKa,
HU PEXWMbI TPAHCMOPTa HAHOCOB, HU OrpaHuyMBaloLLMe HaKTopbl PYC0BOro npotecca. B HeKOTopbIX criyyasx npyu mac-
COBOM BO3BE[LEHNN Ha peke NOA0GHbIX COOPYXXeHW nx adheKkT BO3AENCTBNA Ha onpegenstowme akTopbl MOXeT ObiTb
TakVM e, KaK y akTMBHbIX COOpYxeHuii. Hanpumep, nogobHoe sBneHve Habnogaetcs Torga, Korga Ha peke uMeercst
MHOrO Hebo/bLIMX BOA03a60pO0B.

B NpoTMBOMONOXHOCTL COOPYXEHUAM | KaTeropun NaccuBHbIE COOPYXEHUS NOABEPKEHbI BJIMSAHWIO BCEX TUMOB pyC-
nosbix hopM. Kak 1 B rpynnax akTMBHbIX COOPYXEHW, He0BXOAMMO paccMmaTpyBaTb B3aMMOAENCTBME PYC/I0BbIX hopm 1
NaccyBHbIX COOPYXeHWIi AndichepeHLMPOBaHHO, pasfe/ibHO MO KaXA40My BUAY COOPYXEHWA.

MepedopMmpoBaHMe Makpo- 1 Me3od)opM MOXET NPUBECTM K HapyLUEHWO YCTOMNYMBOCTM BCEX BMAOB MacCHBHbIX
COOPYXEHUI, YKa3aHHbIX Ha pucyHke A.l. MNepemelleHne MMKPOhopM MOXET He OKasbiBaTb B/IMSHWSA Ha Takme Coopyxe-
HUSA, KaK ONopbl IMHWIA 3nekTponepeAayun, Akepbl, HabepexHblie, HO OHO CTaHEeT onpeaensoLLmMM B NPoLecce 3aHeCeHns
MasibIX Mpopeseii, NoABoAHbIX TPYO6ONPOBOAOB, TPaHLLUEN, Oro/fI0BKOB pacCerBatoLyX BbiMyCKOB CTOYHbIX BOZ, W BOAO3A-
60poB Npu pa3mbiBe HedyTenposogos Ha M.
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CnepoBaTtesibHO, YYeT Pyc/I0BOro Npouecca npy NPOeKTMPOBaHMK NaCCUBHBLIX COOPYXXEHWI COCTOUT B ONpeseNieHnn
TeX pPyc/oBbix hOPM, MO, BAMSHUE KOTOPbIX NOMajaeT KOHKPETHOE COOPYXEHWE, U B ONPEAENEHUN fuana3oHa 3TUxX pyc-
NOBbIX AediopmaLnii. Ecnn coopyxeHre He NpeacTaB/isieTcsl BO3MOXHbIM Pa3sMecTuTb 3a NpedesiaMy HaiaeHHbIX rpaHuL,
Jechopmaupii, Npu He06XOAMMOCTY 3aja4ua ero pasmeLleHnst peLLaeTcs OAHUM U3 CefyHoLIMX Cnoco6oB:

- nyTem cTabunmnzaumm pycna ¢ NoMOoLLb PYC/IOPEryIMPYHOLLIMX COOPYXeEHWIA Il kaTeropum;

- NOCPEACTBOM OTbICKAHWS HOBOro, MPMEMJIEMOrO MO pas3BUTUO AediopMaluii, yyacTka MeCTOMOMOXEHUS COopy-
XKEHWS;

- NyTeM pa3paboTK/ MPUHLMNUANIBHO HOBOM KOHCTPYKLMWM COOPYXEHUSI, MO3BONAOWEN n3bexaTb BAUSHUS pyco-
BbIX AedoopmMauuii.

YUeT M3N0XeHHOI Knaccudmkaumm NHXEHepHbIX COOPYXEHUIA 1 MepOoNpUsATUIA NO XapakTepy UX B3aUMOAENCTBYSA ¢
PYyC/OBbIM MPOLLECCOM HEOBXOAMM He TOJIbKO MPU NPOEKTUPOBaHUM, 3KCM/lyaTalnun 1 CTPOUTENbCTBE KaXKAoro U3 HWX, HO

Takke A4/19 OLEHKN B3aVIMHOIO B/INSIHWSA 3TUX COOPYXEHWIA 1 MEPONPUATUIA B XOA4E UX COBMECTHOW 3KCM/yaTaumm.
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MpunoxeHvie B
(pekomeHayemMoe)

MeToauMKa pacuyeTa NapaMeTpPoOB 30H PacrnpoCTPaHEeHUs1 TEXHOMOrMYECKO MYTHOCTU 1 3aufieHnst aHa
npv 3eM/IHbIX paboTax Ha NOABOAHbLIX NMepexonax Yepes peku, B TOM YMCile NpU CTPOUTESIbCTBE
NPOTSHKEHHBIX MarncTpasibHbIX TPYGONPOBOAOB

Mpn BbINOMHEHWM 3eMSIHLIX Pa60oT HA aKBaTOpUM BOAHLIX O6BEKTOB B MOTOK MOCTYNaeT HEKOTOPOe KOoMMYecTBO
B3BELLUEHHbIX YacTuL, rpyHTa B AOMOSIHEHME K (DOHOBOI MYTHOCTU. DTU YacTULbl HAPYLLIAKT eCTECTBEHHbIN 6asiaHc TpaHc-
nopTa HaHOCOB — 6GaslaHC B3MbIBa W OCAX/EHWS! YacTUL, TPyHTA NOTOKOM B 6bITOBbIX YCN0BUSIX. OBpasyeTcsl NSATHO TEXHO-
JIOTMYECKOW MYTHOCTM — 06EM BOfIbl C YBENIMYEHHON MYTHOCTLIO OTHOCUTE/IbHO (DOHOBLIX 3HAYEHWA. HIKe No TedeHuo
OT CTBOpPA 3eM/IsiHbIX PaboT NOTOK BOCCTAHAB/IMBAET Ga/laHC HAHOCOB 3a CUET OCAXAEHUS M30bITKA B3BELUEHHbIX YacTyL,
Mo3TOMy KpOMe M3MEHEHWsi MyTHOCTM MPOUCXOAWT 3au/ieHne AHa BOAHOrO 06BbEKTa Ha MPOTSXKEHHBIX yYacTKax HUXe Mo
TEUEHUI0 OT CTBOPA CTPOUTESIbHBIX PaboT.

B.1 OcobeHHOCTU MeToaa

B.11 MeTtoaoniormyeckne oCHOBbI METOAMKM pacyeTa

3emnsiHble paboTbl NPY NEPeCceYeHN IMHEHLIM COOPYXXEHWEM BOAHOTO 06BbEKTa Noc/ieA0BaTe/lbHO OXBaTbIBAKOT BCHO
LUMPUHY BOLOTOKA. YCNOBUS pacnpoCTpaHeHUss MyTHOCTU 1 DOPMUPOBaHUS 3aUIEHNA HA MO LUMPUHE PEKM MOXHO NMPUHATb
04HOPOAHbLIMK (B pacyeTe pacnpoCcTpaHeHUss MyTHOCTU YYMTbIBAIOT ABa BapuaHTa: MakcuMasibHoe pa3basrieHue Ha ocu Mno-
TOKa 1 MUHYMa/IbHOE — B MPUOPEXHBIX OTCEKax). PacyeT BbINOHAT B 0AHOMEPHO NOCTAHOBKE — MO A/IMHE MOTOKa.

MeToavKa npefHasHadyeHa Ans pacyeTa Be/MYMHbI CpefHeli MyTHOCTV NMpU pacnpoCcTPaHEHUNM MSTHA B3BECU MO
[NIVHe NOTOKa, a Takke cpefHVX napameTpoB 3annieHus gHa. MeToguka no3BonsieT paccunTaTb 06beM BOfbI, 3arps3HeEH-
Hblli B3BELUEHHLIMWU BELLECTBaMM 3a Nepuog, pador.

MeToauMka pacuyeToB YUUTbIBAET TEXHOMOMMIO NPOM3BOACTBA 3€M/ISHbIX PaboT, rMapas/iMyeckue XapakTepUcTUKU
NOTOKa M MOPCHOMETPUIO NIOXKa BOAHOTO 06beKTa, hM3NKO-MEXAHNYECKNE CBOWCTBA NEPEMELLLAEMOr0 TpyHTa.

MpVHATbIE B pacyeTHOW MeToAuke onpefenieHHbIe YNPOLLEHNS Npy Ha3HaYeHUN rpaHUYHbIX YCNOBUI 1 B OMUCAHNN
NPOLLECCOB MepeMELLEHUS N OCaKAEHNS B3BECK MNO3BOJSAIOT MPOBOANUTL NMPUOGAMKEHHDBI pacyeT no pesy/bTataM CTaH-
[aPTHbIX UHXEHEPHbIX U3bICKaHUIA U faHHbIX MPOEKTa OpraHnu3aumMmn CTpouTebCTBa.

OCHOBHbIe YNpoLLEeHNs B METOAUKE pacyeTa:

- B HEHapyLUeHHbIX ObITOBbIX YCMOBUAX TPAHCMNOPT HAHOCOB CHaslaHCMPOBaH, MU Ha pacyeTHOM yyacTke [0 Npous-
BOACTBa paboT He 6bI/I0 OAHOHANPAaB/IEHHONO pasMbiBa AHA WM akKKyMyIsSLUY HAHOCOB;

- cpefHve MopoMeTpryecKme XxapakTepucTukn pycna v ruapasavyeckue napameTpbl NOTOKa BOAbl 4151 BCEro pac-
YEeTHOro yyacTKa NPUHUMAaKTCA HEN3MEHHbLIMW MO ASIMHE;

- B YCTbEBOW 30HE BMafEeHWNA PacyeTHOro NoToka B BOAONPUEMHMWK MPU PE3KOM YBE/IMYEHUM pasMepPoB BOAHOIO
CEYEHNS N U3MEHEHUM XapakTepa TeYeHWin MyTHOCTb NPMHMMAET (DOHOBbIE 3HAYEHUSI B pe3y/bTaTe WMHTEHCUBHOMO pas-
6aBneHns unnM ocaxaeHus B6M3N YCTLEBOIO CTBOPA,;

- B CpedHEM pasHOoHanpaB/ieHHOEe BMSHWE TYpOYyNEeHTHOCTU NOTOKa He OKasblBaeT B/IMSHWS Ha XapakTep MnocTy-
NeHNA B3BELUEHHbIX YacTuL, HAHOCOB K MPWUAOHHOMY C/10H0, OCaX[EeHWe B3BECU NPOMCXOAUT PaBHOMEPHO MO ASiMHe B
COOTBETCTBMM C FMAPABNYECKON KPYMHOCTbLIO hpakumu;

- pacyeT BefeTcs Mo hpakumam KpynHocTu. MMapasnnyeckast KpynHOCTb YacTuL, NPUHUMAETCA MO HIKHEN (MeHb-
LLei) rpaHuLe dopakLmu.

B.1.2 VicxogHble gaHHble /15 pacyeTa

B kauecTBe UCXOOHbIX AAHHBIX UCNO/b3YTCA CBELAEHUS 0 TEXHOMOrMM paboT, rmaposiornyeckme 1 rugpasnnyeckme
XapakTepucTUKN AN PACUHETHOro yyacTka TeUYEeHUs U XapakTepucTukn on3nyeckmx CBOMCTB rpyHTa. MepeyeHb MCXOOHbIX
AaHHbIX NpuBedeH B Tabnuue B.1.

Tabnu La B.1 — lMepeyeHb UCXOAHbIX AaHHbLIX 419 pacyeTa napamMmeTpoB TEXHO/OrMYECKo MYTHOCTHN

Xapakrepuctuka fAaHHbIX VicxogHble fOKYMEHTbI [aHHble gna pacuyeta
Mvaponoruyeckve wn rugpas-  Pesynstartsl ITMIA CpefHssa rnybrHa noToka.
NNYecKne XxapaxkTepucTukn CpefHsaa CKOPOCTb TeYeHus.

Temnepatypa 1 NI0THOCTb BOAbl B Nepuog, pabor.
[vHa pacyeTHoro ydyactka oT cTBopa paboT C y4eTom
MOJIOXEHNS YCTLEBOTO CTBOPA MOTOKA

dusmyeckme ceoiictea rpyHta  Pesynbtatsl UIMN paHy/IOMeTprYecknini cocTas rpyHTa.
MnoTHOCTL rpyHTa
TexHonorusa pabor Pabouas pokymeHTaumsa O6beM pa3paboTku rpyHTa.
N MPOEKT opraHnsauum  Tun 3eMIepONHO TEXHUKN.
cTpouTenLCcTBa 3kcnnyatayMoHHas MPOU3BOAWTENBHOCTL  3EMEPOIA-

HOI TEXHWUKN
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B mMeToauke pacyeTa UCMosb3yrTCs 3KCMIyaTalMoHHas Npon3BOANTENBHOCTb 3€M/1IEPOIAHON TEXHUKIN, CPeaHsst Ty-
6UHa NOoTOKa Y CPEAHSSt MO CEYEHNIO CKOPOCTb TEYEHNS.

Temnepatypy U N0OTHOCTb BOAbl MPYHUMAKOT C YYETOM CE30Ha CTPOUTENbCTBA WM UCMOSL3YHT A1S1 ONpeaeneHust
rMAapaBMYECcKON KPYMHOCTW YacTul, rpyHTa (CKOPOCTU UX OCAXKAEHUSI).

Tvn nepemeLLaemMoro rpyHta onpegensior no gaHHoiMm VM. B pacuyeT npuHumaloT VM3, KOTOpble cnaratT BCHO
ToNLy pa3pabaTtbiBaeMblx FPYHTOB. ECM TpyHTbI NPeACTaB/eHbl HECKOMbKMMM pasHbiMu UMD, yunTbiBalOT cpeaHeB3Be-
LUEHHBIV rpaHy/IOMETPUYECKMIA cocTaB. BecoBble KO3h(MLMEHTLI NPONOPLMOHa/bHBI NAowaan UMD B MHXeHEepPHO-reoso-
rMYECKOM paspese Mo y4acTKy pa3paboTku rpyHTOB. [ynana3oHbl KpyMHOCTY YacTuL, B pacyeTe MOryT ObiTb NPeACTaB/IEHbI
11 dppakumamn. PacueT BefyT no opakumsamM. 3a pacyeTHbIi AnamMeTp NPUHUMAKDT HUXKHIOK (MEHbLLYIO) rpaHuuy dopakumu.

Mpu nepexoge oT o6bema rpyHTa K eAMHMLAM Macchl UCMOMb3YHT MAOTHOCTb, T/M3. ECim pacueT BeayT AN pas-
paboTky KOT/I0OBaHA WM TPaHLUEW, NMPUMEHSIOT NJIOTHOCTL FPyHTa B €CTECTBEHHOM 3asieraHnn. Ecim pacuyeT BbINOHAKT
AN OTCLINKU TPyHTa B OTBaJ1, UCMOMb3YKT M/IOTHOCTb PbIXAI0ro rpyHTa. OTHOLIEHME M/IOTHOCTU TPyHTa B €CTECTBEHHOM
3a/1eraHnmM K NJI0THOCTU 3TOrO Xe Pa3pbIX/IEHHOIO FPyHTa HasblBAeTCS «KO3IULMEHT Pa3pbIX/IEHNS».

KonuuecTBo rpyHTa, nepexofsiiee BO B3BECH BO BPEMS MPOBEAEHUST 3EM/ISIHBIX PaboT, Ha3blBaeTCs «KO3hdmuneHT
CMbIBa» U BblpaXaeTcs B NPOLEHTax OT NepeMeLLlaemMoro rpyHta. KoaduumMeHT cMbiBa 3aBUCUT OT TEXHONMOTMM NPOU3-
BOACTBa paboT, rNy6uHbI 1 CKOPOCTM MOTOKA M TMNa rpyHTa. N8 60nblmnx pek KoadULMEHT CMbiBa He npesbiaeT 5 %1).
[na manbix pek koadhULMEHT CMbIBa IPyHTa C KOBLLA 3€MJ/IEPOHOTO0 MEXaHn3ma, Kak npaBw/io, He JO/DKEH NpeBbiaTb
01 %—0,5

B.1.3 MNMepeyeHb YCNOBHbBIX 0603HAYEHWI

MpYMeHsieTCa cneayroLWmin NnepeyeHb YCIOBHbIX 0603HAYEHWIA:

b — wwupnHa 30HbI paboTbl MexaHW3Ma YepnaHus/cépoca, M;

b/— wrpvHa naTHa MyTHOCTW B pac4eTHOM CTBOpe, M;

Ab — M3MEHEHVE LUMPUHBI NATHA TEXHOIOTMYECKOV MYTHOCTU MEXy pacyeTHbIMU CTBOpamu, M;

B — nonHas wupuHa pekn, Mm;

G — macca rpyHTa, CMbITasi MOTOKOM Npu NPom3BOACTBE paboT 1 hopmMupytoLias NATHO TEXHOMOMMYECKON MyTHO-
CTu (BKIOYAET BCce dopakumm), T;

Gii— macca rpyHTa /-1 thpakumm, oceBLuast B /- 30He, T,

Gl — nonHaa macca rpyHTa, OCEBLUEro B pyc/ie OT CTBOpa 3eM/sHbIX paboT A0 pacyeTHOro cTBopa (MHTerpanbHO
no gnuHe), T,

GLTpaH— macca TpaH3UTHOro rpyHTa (nepeHeceHHasi MOTOKOM Yepe3 pacuyeTHbIli CTBOP 3a BeCb Nepuog nponssoa-
CTBa 3eM/IsiHbIX paboT), T;

h — rny6uHa noToka, M;

/— HOMep thpakuun rpyHTa;

[(pexn — KO3 hMLUMEHT paspbIx/ieHns rpyHTa (KpaTHOCTb YMEHbLUEHUA NAOTHOCTM FPyHTa B pesynbTate pa3paboTku
N NepemMeLLeHuns);

/— HOMep 30Hbl 3an1EHUS;

Lj— paccTosiHme oT cTBOpa paboT A0 CTBOpa MOJIHOTO 0CEeAaHWsi PacyeTHON /4 dopakummn rpyHTa, M;

L/ — paccTosiHie OoT cTBOpa paboT A0 pacyeTHOro CTBopa (3ambiKatoLlero CTBopa pacyeTHOW 30Hbl 3auneHnst), M;

Pi— pons vactuu /4 dopakumm B 06LLel Macce rpyHTa (0T eanHULBbI);

P — akcnnyataynoHHasi NPOM3BOAUTEIbHOCTL 3eM/IePOIHON TeXHUKK, MIC;

(0 — pacxof BoAbl NO LWMPUHE 30HbI paboTbl MexaHu3ma vepnaHus/copoca, M3c;

[,— pacxog, Bogbl B pacHeTHOM CTBOpE MO LUMPWHE NATHA MYTHOCTM HWXKe yyacTka pabot, m3/c;

Q — nosHbI pacxog Bogbl HA pacyeTHOM yyacTtke, M3/c;

Sh— nnowagb 3auneHnsa gHa B pacyeTHON 30He, M2;

T— NpoAoMKUTENBHOCTb B3MYy4YMBaHUS, paBHas NPOAO/IHKUTENBHOCTM BbINOSIHEHUS 3EMJISHbIX pabdoT, vY;

N — ruapasnmyeckas KpynHocTb YacTuL, B pacHeTHbIX YCNOBUAX, M/C;

Q — o6bem 3arpsi3HeHHoOl BoAbl, M3;

V — CcKOpOCTb TeueHusi, M/c;

W— o6beM nepemeLlaemoro rpyHta, m3;

Z — Ko3thpuumeHT cMmbiBa (KONMYECTBO FPyHTa, NepexoasLlero Bo B3BeCh), %

8 — cpefHasA ANa pacyeTHOW 30HbI TO/ILLMHA HauIKa, MM;

p — NMIOTHOCTb pa3pabaTbiBaeMOro rpyHta, 1/m3;

p) — NNOTHOCTb Hawuska B PacyeTHON 30He, T/M3;

p — o6beMHasi Macca paspbIX/IEHHOTO TPYHTA NPU 3acbIrnke, T/M3;

[' — cTapToBasi TexHo/IorMyeckasi MyTHOCTb B CTBOpe paboT, 1/M3;

[l — CpefHsist TeXHoorMYeckasi MyTHOCTb B pacHeTHOM CTBOpE, 1/M3;

g— yAesnbHasi NI0THOCTb 3aufeHns, Mr/cm2;

W— OCpefiHEHHas Mo rny6rHe 1 Mo BPEMEHU MomnepeyHasl COCTaB/soLLAn Ny/bCALMOHHOW CKOPOCTH.

1) Mo nccneposaHuio SleHrunpopeyTpaHca [4].
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B.2 PacueTHble chopmynbli

B.2.1 PacueT CTapTOBOI TEXHOMTOMMYECKOW MYTHOCTU B CTBOPE paboT

Ha nepBom aTane paccuuTbiBalOT CTApPTOBYIO TEXHOIOTMYECKYI0 MyTHOCTb B CTBOPe paboT, KoTopas npeAcTasnser
co60V NocTynneHve onpeaeneHHoNn Macchl rpyHTa B MOTOK B eAMHULY BPEMEHM 3a CYET CMbIBA NEpemMeLLaeMoro rpyHTa
Mo WMpUHEe yyacTka paboTbl MexaHm3ma. Pacxog Bodbl g, M3C, paccunTbiBalOT No dpopmyne

g = bhV. (B.1)

CTapToBYIO TEXHO/IOTMYECKYIO MYTHOCTb B CTBOPE 3EM/ISHBLIX paboT A, 1/M3, paBHy0 KOMMYECTBY CMbITOTO rpyHTa B
efIMHULlY BPemeHu, onpeaensioT no dopmyne
4’ = 104Ppz/ q. (B.2)

[ns paboT no oTBany rpyHTa (3acbinke) B dpopmyrie (B.2) BMECTO p UCNONb3YEeTCA P .

B.2.2 PacyeT Npodo/mkMTeNIbHOCTM B3MyUYMBaHUA 1 OGBbEMA 3arpsi3HEHHONM BoAbI

MpOAO/KUTENBHOCTL B3MYUMBAHUS, PABHYIO MPOAO/IKATENNIBLHOCTM NPOBeAeHUs paboT I, u, Mo nepeMelleHnio (pas-
paboTKa NGO 3acbinka TpaHLLEeu) NPOEKTHOro 06bema rpyHTa 3eM/1epoiiHol TEXHUKOI C ykasaHHoii B MNP akcnayaTaum-
OHHOI# NMPON3BOAMTENLHOCTLIO PACCUMTLIBAIOT MO hopmysie

T-W IP 13600. (B.3)

O6bem 3arpsa3HeHHol Bofbl Q, M3, paBHbIli BCEMY 06bEMY CTOKa Yepe3 pacyeTHbI CTBOp paboT 3a nepuofg pas-
paboTkM rpyHTa, paccuMTbiBaloT no dopmysne

Q = 36004T. (B.4)

B.2.3 PacuyeT NpoTsHKEHHOCTU YYaCTKOB 3aM/1EHNST U PacrpOCTPaHEHMST TEXHOIOTMYECKOM MyTHOCTU

MpOTSXEHHOCTb yYacTKa pacnpoCcTpaHeHns YacTuL, B3BECH TEXHOMOMMYECKON MyTHOCTU BbIYUCAAIOT OTAELHO AN
Kaokzo copakuun. B cTBOpe 3eMsHbIX paboT YacTuLpl FpyHTa pasnnyHov KpynHOCTY NPYHYMAaOT PaBHOMEPHO pacnpefe-
NEeHHbIMY MO rNybuHe. MOTOK NePEHOCUT YacTyLbl TPYHTa BHU3 MO TEYEHWIO CO CKOPOCTbIO TeveHus. OQHOBPEMEHHO C Mpo-
[ONbHBIM MepeMeLLeHNEM M0 TEYEHMIO NMPOVCXOLUT OCaXKAEHME YacTuL, rpyHTa no rayéuHe. CKOpoCTb NafeHus yactuy, B
BoJe («rmapasnmyeckas KpynHOCTb») MOXET ObITb paccuMTaHa € y4eToM Temnepartypbl U MIOTHOCTU BOApI, & Takke pe-
XUMa nafeHns vactuubl. HkHel rpaHuuein pacnpocTpaHeHuss B3BeCH /18 pacyeTHol hpakummn cUMTaroT CTBOP NOJSIHOro
ocaXAeHns1 YacTuy, 3Toi chpakumn. MonHas AMHa pacnpocTpaHEHUs NATHA TEXHO/IOTMYECKON MyTHOCTW COOTBETCTBYET
MPOTSHKEHHOCTY OCAXAEHNS CaMOi MEfKON hpakumn. Y4acTok BOLOTOKa MEXAY CTBOPaMU MOSIHOTO OCaXAEHUSI CMEXHbIX
dopakumii HasblBaeTCA «30Ha 3aueHuns». Cxema hopMMPOBaHMS 30H 3aU/IEHNS NokasaHa Ha pucyHke B.1.

30HbI 3anneHns

PucyHok B.1 — Cxema (hopMr1poBaHusl 30H 3auieHust no 4vHe noToka (Mo CTBOpam MOSIHOMO OCAXAEHUS (pakLmii
KPYMHOCTU YacTuLl)

Takum 06pa3oM, BECb y4aCTOK pacrnpoCTpPaHeHUs NATHA MYTHOCTU pasfenieH Ha 11 30H 3aunieHnss Mexay pacyeTHbl-
MM CTBOPaMM COOTBETCTBEHHO KOMMYECTBY BblAeNeHHbIX hpakumii rpyHTa. Hymepauus chpakumii n nopsigkoBble HoMepa
30H 3aWeHUst CNeayrT OT Hanbonee KpynHoli copakuum (>10 mm) Ao camoli menkoid (<0,002 MM; pacuyeTHbIi guameTp —
0,001 mm).

MpOTSAXEHHOCTb PacnpOCTPaHEHUS YacTuL, B3BECU B MOTOKE 3aBWCUT OT CKOPOCTW MepeHoca YacTul, CKOPOCTU WX
ocaxaeHusi, rybuHbl NoToka. PaccTosHWe OT cTBOpa paboT A0 CTBOpa MOJHOrO OCefaHns Kavkaon chpakumm M, pac-
CuMTLIBAIOT MO dhopmyrne

(B-5)
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K 3amblkatoL,emMy CTBOPY 30HbI 3auneHus |, pacnosioeHHOMY Ha paccTosiHin L, oT cTBopa paboT, B pycne oceaaroTt
BCE YacTuLbl dopakumii C HoMepoM / </ 1 HekoTopas 40/ YacTuL, MeHbLUE KpynmHOCTY chpakumia / > /.

B.2.4 PacuyeT TEXHO/TOMMYECKOM MyTHOCTW

TpaHcdopmaumsa CTapTOBON MYyTHOCTM NO [/IMHE NOTOKa MPOUCXOAMT 3a CYET OCakKAeHWs YacTul, Ha AHO 1 nepe-
MEeLLUMBaHMSA 3arpsA3HEHHbIX U YACTbIX BOA,

B pacueTe crtaptoBoli MyTHOCTM (CM. B.2.1) napameTp ¢ 03Ha4yaeT BeNMYMHY 3/IEMEHTApHOro pacxofa BofAbl MO
LWMpriHe dpoHTa pa3paboTku rpyHTa. PacnpegeneHne MyTHOCTU MO rlybrHe B TOUke paboT NMPMHUMAOT paBHOMEPHLIM.

Mpy nepemeLLeHny NATHA MYTHOCTU BHM3 MO TEYEHMIO NMOTOKA Macca rpyHTa yMeHbLUaeTCs 3a CYET ocefiaHus Ya-
cTul, a 06beM BOAbI YBE/MYMBAETCS 3a CYET pacnpocTpaHeHusi NaTHa MyTHOCTM Mo WwWupuHe (pasbaBneHue).

PacueT 3HaueHUii TEXHONOTMYECKOW MYTHOCTV BbINOSHAIOT A5 CTBOPOB, COOTBETCTBYIOLUMX NOTHOMY OC&XAEHUIO
Kaokgo 13 dopakumii (415 HWXKHER rpaHuLbl 30HbI 3aUIEHNsT).

MonHylo Maccy rpyHTa, NOCTynaloLLyo B NOTOK B CTBOPE paboT 3a nepuof BbINOIHEHUS 3eM/IsHbIX paboT, paccuu-

TbIBaIOT MO dhopmyne
G = Wpz /100. (B.6)

PacueT Maccbl OCEBLLETO TPyHTa B KoK 30He 3anieHus G;/, T, BLINOHAOT MO KaxAoi opakuym nocnefobatesib-
HO OT 30HbI K 30He, y[ansisicb OT cTBopa paboT, no opmyse

Gijj = GPj (B-7)

/-1
roe “G | — macca rpyHTa /- chpakumm, oceBlasi B NPeablayLMX pacHeTHbIX 30HaX BbILIE MO TEUEHUIO.
=1
CyMMMpOoBaHMEM MaccChbl BCEX hpakupii OnpeaensoT NOHY Maccy rpyHTa, OCEBLUYIO B pacyeTHoi 3oHe, GL, T, no
dopmyne
/=11
gl ='£ gu. (8.8)
=1
B 3ambiKatoLLeM CTBOPE KaXAol 30HbI ONpeaensitoT Maccy TpaHsuTHoro rpyHTa G (TpaH>nepeHeceHHyo yepes pac-

UETHBI CTBOP 3a BECb NEeproj, NPOM3BOACTBA 3eM/IsHBIX paboT. Macca TPaH3WTHOro rpyHTa paBHa PasHOCTU Mexay Beei
Maccoii rpyHTa, NOCTYNMBLUE/ B NOTOK B CTBOPE 3EMJISHbIX PaboT, U MAacCoii rpyHTa, OCEBLUEN K pacueTHOMY CTBOPY:

I=1.1=11
ClipaH = G ~ X X GiJ- (8-9)
/A

[na onpefeneHns MyTHOCTU B paCHETHbIX CTBOPAX HMKE MO TEYEHWIO HEOOXOAMMO TakkKe YUnTbiBaTb YMEHbLUEHWE
KOHLIeHTpaLuM B3BECK 3a cyeT pasbasneHns. VIHTEHCUBHOCTL pa3baBneHnst KOHUEeHTpauuy B3Becu (YBENMYEHUS LUMPUHBI
NSATHA) YNC/IEHHO paBHa MOMEPEeYHON cocTaBsOLWLEl My/IbCALMOHHON CKOPOCTM MoToka. OcpedHeHHas no raybuHe v no
BPEMEHMN MOMepeYHas CoCTaB/sAoLLLasa NyNbCaLMOHHON CKOPOCTM paBHa:

w=0,5"r, (B.10)
C

rpe C =C/™g;
[ — yckopeHue CBOBOAHOrO NageHus;
C — KoachdmumeHT Lesu.

Mpyn 3TOM HEOGXOAVMO YUUTBIBATb, YTO NMPU BbINOIHEHWY 3eM/ISIHBIX PaboTy Gepera pacnpocTpaHeHne NPoUCXoanT
B OZiHY CTOPOHY — K BHELLHEN rpaHuLe CTpyW. YBE/IMUYEHE WMPWHBI NATHA Ab, M, Ha PACUYETHOM y4acTKe Mexay pacuet-
HbIMV CTBOPaMM OMNpeaenisioT no chopmMyse

Ab = — +0,5-7-, (B.11)
v C

[pn BbINOHEHUN 3EMSAHBIX pa60T B LIEeHTPEe NOTOKa pacnpoCcTpaHeHne nponcxoant B o6e CTOpPOHbLI. Torga ysenu-
YEHMEe LWNPUHbI NATHa Ha paC4eTHOM y4daCTKe MeXAy pacHeTHbIMU CTBOPaMn COCTaBUT:

Ab = (B.12)

rae L, — AnvMHa pacuyeTHOro yyacTka,
V — cpefHss NpofosibHasi CKOPOCTb TEUEHUS.
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B COOTBETCTBUM C YBENIMYEHUEM LUMPWHBI NSITHA MYTHOCTW MO [/IHE NOTOKa OT CTBOpA K CTBOPY YBE/IMUMBAETCS U
pacxof, Bofbl N0 LUMPYHE MSITHA MyTHOCTU B PacyeTHOM CTBOPE, BMeLLatoLmii TeEXHO/orMYeckyto B3Bech, gh m3c, u pac-
cunTbiBaeMbliA Mo chopmyse

p=(bm +A BhV, (B.13)

roe bi-1— wuprHa NaTHa MyTHOCTU B NpeaplayLieM CTBope.
Torga cpefHtol TEXHOIOTMYECKYH0 MYyTHOCTb B pacyeTHOM CTBOpE LU, /M3, paccunTbiBatoT Mo chopmysie

N = e/lTpan- HO3/(3,6- T)/q, (B.14)

Mo dopmynam (B.1) — (B. 14) onpefensioT 3Ha4YEHUS CpeAHell TEXHOI0rMYeCckoli MyTHOCTI B CTBOpax Ha rpaHuuax
30H 3auneHns. B noboli NpOMEXYTOUHOW TOUKE 3HAYEHWEe MYTHOCTU MOXET GbiTb MOYYEHO SIMHENHO UHTepnonsauueii ¢
y4eTOM paBHOMEPHOrO Xapakrepa OCaXAeHWs B3BecK W pa3baBfieHus KOHUEHTpauum 3a cyeT TypOyneHTHoi auddysum
B MPVHATOI CXeMe.

MpakTvka pacyeToB MOKasbiBAET, YTO Hambonee KpynHble dpakummn 6narogaps 60/bLUOA TMAPABANYECKON KpYM-
HOCTM BbINafatoT B 30HE NMPOBEAEHUS paboT, He 06pa3ys CKOMLKO-HMOYAb 3HAUYMMBIX MO MPOTSAXEHHOCTU 30H MyTHOCTU. B
OCHOBHOM MYTHOCTb (DOPMUPYIOT pakLmyM MESIKOro necka, una v ruHsbl.

B.2.5 PacuyeT xapakTepuCTUK 3auU/1eHna gHa

B KkayecTBe xapakTepuCTUK 3auneHns fHa HbKe CTBOpa 3eMJIsiHbIX paboT MOryT 6biTb paccunTaHbl CPeaHss Mo Wu-
pUHE peku TOJILLMHA Haw/Ka U yAenbHas MIoTHOCTb 3au/ieHnsl nocse 3aBepLueHns paspadboTky BCel TpaHLlen nepexoga
yepes3 BOAOTOK.

CpefHIol0 TONLMHY HausIKa 5, MM, B K&KA0/ 30HE 3au1eHNs paccyMTbIBaloT no dropmyse

1=11Q.
5=1000 X -T-fSjj. (B.15)
/=1 P/
YAeneHy0 NNOTHOCTb 3aueHns <, Mr/CM2, B K&KOOM 30HE pacCcuUvTbIBAKOT MO hopmye
/~11
;=10 5JtG,jisi], (B. 16)
=
/=11
roe — Mo/fiHas Macca rpyHTa Bcex hpakumii, oceBLUasi B pacHeTHO 30He.
/=1

B pesynbTarte cMbiBa, TPAHCMOPTa U OCAXAEHWS B3BECU NPOUCXOAAT COPTUMPOBKA KPYNMHOCTW YacTul, Mo A/IMHE no-
TOKa M M3MeHeHWe CTPYKTYpbl rpyHTa. Cnoil Hawnka Ha gHe, 06pasyoLmniics Npu OCaXAEHUN TEXHOMOTMYECKON B3BECH,
VMEET PbIX/TY0 CTPYKTYPY Y MEHbLUYKO MIOTHOCTb MO CPaBHEHWIO C MIOTHOCTBIO AOHHbLIX OT/IOKEHWIA B BLITOBOM COCTO-
AHMM BoJoema. B pacueTax TOMLWMHbI HauIKa HeO6GXOAVMMO YUMTbIBATb YMEHbLUEHWE MIOTHOCTU OT/IOKEHWIA C y4eToM
COPTVPOBKM KPYMHOCTW YHECEHHOTO rpyHTa No A/MHe noToka. MAoTHOCTb Hawska p' n3MeHsieTcs Mo A/IHe noToka v npu-
BoauTcs B doopmyne (B. 15) onst Kaxaoi 30Hbl no Tabnuue B.2.

Tabnu ya B.2— lMA0THOCTb AOHHbIX OT/IOXXEHWIT B eCTECTBEHHbIX YC/I0BUAX N HEYNJIOTHEHHOIO Hawsika B 3aBUCMMOCTU
OT rpaHy/1IoOMeTpn4yecKoro coctaea

HoMep 30HbI OcHoBHast dopakuns oT- MNoTHOCTb rpyHTa B KoadhdounuymeHt |-|n0TH~OCTb
. JIOXKMBLLETOCS TPyHTa B pac- €CTECTBEHHOM COCTOSIHUU paspbIX/ieHnsi rpyHTa OT/IOXEHWIA Hauka
YETHbIX 30HaX, MM p, T/™M3 I'\(I[I)bl)(/'l P/= P ecA T/m3
1 >10 2,1 1,17 1,795
2 10—5 2,0 1,16 1,724
3 5—2 1,9 1,15 1,652
4 2—1 1,8 1,14 1,579
5 1—0,5 1,7 1,13 1,504
6 0,5—0,2 1,5 1,12 1,339
7 0,2—0,1 1,3 1,1 1,182
8 0,1—0,05 1,2 1,08 1,111
9 0,05—0,01 1,0 1,08 0,926
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OKOHYaH1e Tabnmupi B.2

HOMED 30Hb! OcHoBHas pakumsa oT- MNoTHOCTL rpyHTa B KoathpuuneHt MnoTHoCTb
3avmpeva JIOXMBLLErocsa rpyHTa B pac- €CTeCTBEHHOM COCTOSIHUU paspbIX/IeHUA TpyHTa OT/IOXEHWIA HauskKa
YeTHbIX 30HaX, MM p, T/m3 X P'/=PecAT/M3
10 0,01—0,002 0,9 1,08 0,833
n <0,002 0,8 1,08 0,741

KoadhbdmumeHT paspbixneHus /gbki A1a BCEX TUMOB MESIKOAUCNEPCHbIX TPYHTOB OT Wia A0 rpaBusi Haxoautcs B
[nanasoHe 3Ha4yeHuli 1,08— 1,17.

B pesynbrare pacuyeToB MOMy4aloT CpefHue XapakTEPUCTMKU 3aufieHust ANt KakAol 30Hbl, NO3TOMY pacyeTHble
3HaYeHNs crnefyeT OTHOCUTb K LieHTpaM 30H. 3HAYEHWsI B NMPOMEXYTOUHbLIX CTBOPaX MexAy LIEHTpaMu 30H OnpenensoT
VHTEpPMoNsaLmeN.

Pe3ynbTaTbl pacyeToB MOryT 6bITb NpeAcTaBneHbl B hopMe TabnuL, 1 rpadhvkoB pacnpefeneHuns cpefHux napame-
TPOB 3arpsi3HeHUsi NOTOKa Mo A/IMHe OT CTBOpa 3eM/IsHbIX paboT.

B.3 Oco6eHHOCTM pacyeTa NapameTpoB TEXHOIOMMUECKO MyTHOCTU A1 MasibIX Pek

K MasibiM pekam OTHOCAT BOAOTOKM C LUMPWHOW BOAHON NOBEPXHOCTW B Nepuof NpoBefeHus paboT meHee 25 m.
[nsa oueHkn napameTpoB pacnpocTpaHeHNs MyTHOCTW W 3aueHns AHa ANs MasibiX pek no Tpacce MH BbINOHAIOTCA 414
3Ta/IOHHbIX 06BEKTOB. [11A Bbl6Opa 3TaNIOHHbIX 06BEKTOB NPOBOAAT NaHAWadTHO-TMAPONOTMYECKYI0 Kiaccudukar o
MaU/ibIX peK no Tpacce npoekTupyemoro MH v gns BblAefeHHbIX Y4acTKOB CO CXOAHbIMU NaHAWadTHIMK YCI0BUAMU
BbINOMHAKOT pacyeT MO OAHOW-ABYM pekam. PesynbTaTbl pacyeToB MO 3TasIOHHLIM BOAOTOKAM PAaCnpOCTPaHSAIT Ha Bce
BOJOTOKN BblAeNeHHolM naHawadTHON rpynnbl. MeTodbl BbINOHEHWS NaHAWadTHO-TMAPOIOrMYecKoi kiaccudukaumm
NpuBEAEHbI HUXE.

Mpy BbLINOSIHEHNM PACYETOB A/ MasiblX PeK BBOAUTCH AONYLLEHME, YTO 30HA 3EM/IAHbIX PaboT OXBaTbiBAeT BCHO
LUMPVHY pekn. MNOo3TOMY YMEHbLUEHNE KOHLEHTPpaLyM TEXHOIOTMYECKO B3BECU MO A/IMHE PEKV MPOUCXOAUT TOJbKO 3a cHeT
OCaXKAEHUS YacTuL, Takum 06pa3oM, CPEHIOI TEXHOMOMMYECKY0 MyTHOCTb [, M3/C, B pacyeTHOM CTBOPE paccyvTbIBatOT
no chopmyre

10361TpaH
=" 36r ’
rae Q — NOMHbLIA pacxog, Bofbl Ha yyacTke paboT, m3/c, paccumTbiBaemblii no chopmyne Q = BhV.

(B-17)

B.4 NaHgwadTHo-rmaposiornyeckast Knaccugmkaumsi MasibIx pek

B.4.1 MeTog pacyeTa XapakTepuCTVK 30H pacnpoCTpaHeHnst TEXHOIOTMYECKO MyTHOCTY B pyc/iax pek Ha yyacTkax
NoABOAHbLIX NEPEXOA0B MPY CTPOUTENLCTBE TPACC JIMHEWHbIX COOPYXXEHUI A OCHOBaH Ha paHee pa3paboTaHHbIX MeToAMKax
Mo pacyeTy U Ha OLEeHKe JOMOSHUTENbHON MYTHOCTV M BTOPMYHOTO 3arps3HeHWs NoToka Npy 3emsedepnaresbHbiX pabo-
Tax Ha Cy0XOAHbIX pekax, a Takke npy pa3paboTke PyC/10BbIX Kapbepos.

MeTog pacueTa XapakTepucTWK 30H PacnpoCcTpaHeHUss TEXHONOMMYECKOW MyTHOCTM AONO/IHEH NpOoLeAypoit no ycTa-
HOB/IEHMIO KOHKPETHO CMecK rpyHTOB, KOTOpas MonajaeT B Pyc/io pekv Mpu pa3paboTke TpaHLiew C y4eToM HepjocTa-
TOYHO [AEeTa/IbHOro OCBELLEHUS cocTaBa rpyHTOB B Matepuanax MU n UM no Bcem nepecekaembiM BOAOTOKaM Npu
NPOEKTVPOBaHUM MPOTSHKEHHbBIX TPACC SIMHENHBIX COOPYXEHWIA.

OTCcyTCTBYIOLLME U HEeJOCTalOWMeE faHHble npeasaraeTcs nosyyars ¢ NPUMEHEHNEM MeTofa aHanornm. CroxHoCTb
NPUMEHEHNA METOAA aHaslorMmn B JAHHOM Crlydae CBfi3aHa C TeM, YTO HeobxoauMas MHopMaums OTHOCUTCS K pasHbIM
061acTAM 3HaHWN, ANA KaxKOol U3 HUX pa3paboTaHbl CBOM HOpPMAaTVBHbIE MoKasaTesi, KOTopble CrefyeT yunTbiBaTb. 3T0
MOXET BbI3blBaTb HEOAHO3HAYHOCTL NPoLeaypbl NoAG0pa aHao0roB AN Henccnef0BaHHbIX BOAOTOKOB U AenaTb 3Ty Npo-
Leaypy mbo CANLLIKOM FPOMO3AKONA, 60 Ype3MepHO OrpybnsioLLeil akcnepTHoe HasHaveHe He0BXOAUMbIX XapaKkTepu-
CTUK. B pesynbTate pacueTbl 30H pacnpoCTpaHEeHUs TEeXHOMOTMYECKo MYTHOCTU MOryT OkasaTbCs MO0 HeonpaBAaHHO
TPYLOEMKUMU, MO0 HEAOCTATOYHO TOYHLIMU.

[ns NoBbILLEHNA 4OCTOBEPHOCTMN (TOYHOCTM) PacyeToB pPacnpoCTPaHEHNS TEXHOMOTMYECKON MYTHOCTW npeafiaraeT-
CSl aNropuTM 060CHOBAHHOIO U YNOPAA0YEHHOIO MOJTyYeHUs HeOBXOAMMbIX A1 pacyeTa XapakTepucTuK, B TOM 4Yucie U
3KCMepTHbIX (OLEHOYHbIX), NPY HeAOCTATOYHOCTM UM OTCYTCTBUM AaHHbIX ATMA n TA.

C nomoLLbio 3TOr0 a/IropuTMa HeobXxoAMMO COCTaBUTb TMAPOMOPH(ONOrMYECKyIo TUNMM3aLuio NnepecekaemMblx Tpac-
COIl BOAOTOKOB. B OCHOBe Takoil TMNM3auuu OOMKHbI fexaTb NpeacTaBfeHnss 0 NPUPOAHO-TEPPUTOPUASIbHBIX KOMMIEK-
cax, a UMEHHO: BOAOTOKN SIB/IAOTCA MOHOCUCTEMHBLIMU MPUPOAHO-TEPPUTOPUASIBHBIMU KOMMJIEKCAMU U BXOAAT B COCTaB
NPUPOAHO-TEPPUTOPUANEHLIX KOMI/IEKCOB BbICLUMX PAHIOB — faHAWadToB, MMEILNX FeHeTUYECKYlo OAHOPOAHOCTD,
T. €. OAUHAKOBOE VHXEHEPHO-Te0/I0NMMYECKOE CTPOEHNE TEPPUTOPUN, OOWH TUMN perbeda U CXOXECTb TMAPOMOPIHBIX Xa-
pakTepucTmk. CROXHOCTb NaHAwadTHOM opraHM3aumn 3aBUCUT OT B3aMMOAENCTBUS M COOTHOLUEHWS KIMMAaTUYECKUX,
TMAPOSIOTNYECKUX U reosIoro-reoMoppoiornyecknx KOMMOHEHTOB, CMOCOGCTBYIOLLMX W NPENATCTBYIOLWMX NOCTYN/IEHUIO U
COXpaHeHWto Bnary B naHawadre.
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VcTouHnkamn nHhopmaLum o naHawagtax aBnsloTCA asapokoCMUYecKne CHUMKM, obLiereorpaduyeckue, Tonorpa-
gomyeckue, TeMaTuyeckme U HeNnocpeaCcTBEHHO NaHaWagTHbIe KapTbl, (DOHAOBLIE MaTepUasibl U NUTepaTypHble neyaTHble
n3gaHus. BakHbIMU faHAWA(THLIMU MHONKATOPaMW B eCTECTBEHHbIX YC/I0BUSX ABNAIOTCA CBeAeHUs O penbedie, xapak-
Tepe PbIX/IbIX OT/IOKEHWIA, 3PO3NOHHO-TUAPOrpadinyeckoli cetn, 0 6os1oTax, novBax, PacTUTe/IbHOCTU. JSlaHawadTHO-Mop-
dhonoruyeckass UHTepnpeTaumsa 3Toro Marepvana faet ceefeHuss 06 06bEKTUBHO CYLLECTBYIOLLMX rpaHuLax npupoaHo-
TEPPUTOPUA/IbHBIX KOMIM/IEKCOB, UX MHXEHEPHO-TE0I0TMYECKOM CTPOEHUN U TAPOMOPCIHOW CTPYKTYpE.

He meHee BaxHOI MHhopMauveld Ans Tunusauum nepecekaeMbix Tpaccoii BOAOTOKOB SBNSIKOTCA CBEAEHUS 06 UH-
YXEHEPHO-TE0/I0TMYECKOM CTPOEHWUUN A0/MUH. VICTOYHUKOM 3TOW MHbopmauun cnyxat matepuanbl UM — nHxeHepHo-reo-
JIorMyeckme nonepeyHbie Npodiun B CTBOpPax NeEpPexofoB Hanbonee KpynHbIX U3 NepecekaembiX pek, onucaHust 6avxaii-
wmnx K ctBopam [ uHXeHepHO-reoornyecknx CkBaknH u 3.

[nsa Tunusaummn pek NoMMMO MeXaHW4eckKoro coctaBa rpyHTa npepjaraeTcs UCrnonb3oBaTb (hakTopbl TpaHcdop-
MauuMn nons AOMOSIHUTENbHOM MYTHOCTM B MOTOKe. OHM OGYCMOBMEHbI MMAPaB/MKOA MOTOKA M CBSI3aHbl C MaclUuTabom
BOAOTOKA. B 60MbLUNX pekax — 3TO JSIOKa/IbHbIE BeMYUMHbI (FlybrHa NMOTOKA, CKOPOCTb TEYEHWS WM NPOAOSbHBIA YK/IOH
CBOGOAHOI NOBEPXHOCTU BOAbI), @ B MasIbIX — 3TO CpefHue rybuHa U CKOpPOCTb TedeHnsl. PasHuua B NpegocTaBisieMoit
UHhopMaLmm 06BbACHAETCS TEM, YTO B GO/bLUMX PeKax MCTOYHMK TEXHOIOTMYECKOW MYTHOCTM pacCMaTpuBatoT Kak /1o-
KanbHblii (TOYEYHbIN) B OTAE/IbHOM CEKTOPE MOMEPEYHOrO CeYEeHMs MOTOKa, a MPOLEeCcChl OCefaHns YyacTul, — C YY4ETOM
TYpOYNeHTHOro nepemeLuBaHns YUCTbIX Y 3aMyTHEHHbIX BOA, B Masibix BOAOTOKAX Mpu pacyeTtax NpUHUMaeTcs UCXoaHoe
JonylieHue, 4To paboTa 3eM1epoiHON TEXHNKM NMPUBOAUT K paBHOMEPHOMY pacnpefeneHnio TEXHOMOrMYECKOn MyTHOCTU
B Haya/IbHOM CTBOpE BBMAY COMOCTABMMOCTU pasMepOB KOBLUA 3KCKaBaTopa Y 3HAUYEHMI MOPGIOMETPUYECKMX XapaKTepu-
CTUK MOTOKA, a Takke BbICOKO/ NMPOV3BOAUTENTLHOCTU TEXHUKN.

Vcxoast U3 ykasaHHOro onyLeHus Kputepuem mMaclutaba BOAOTOKA MOXET C/YXWUTb €ro LMpYHa Ha MOMEHT pas-
paboTky TpaHLLeNn, NPOU3BOAUMONA, Kak NpaBuio, B MeXeHb. [py COBPEMEHHbIX METOAAX pPa3paboTKu TpaHLIen K MasibiM
MOXHO OTHECTU BOAOTOKM LIMpUHOA B <25 m.

Cnepyert Takke o6pallatb BHUMaHWe Ha nosioxeHue cteopa M MT oTHOCUTESIbHO YCTbSA BOAOTOKA, MOCKOSIbKY pac-
yeT NepemMeLleHUs U 0CaXKAEeHUs YacTUL, MPOBOAAT NO hpakLmMaM, OCaXAEHNE KOTOPbIX B MOTOKE NMPOUCXOAMUT Ha yyacTkax
PEKU pacyeTHON MPOTSHKEHHOCTU (MX CyMMapHasa NPOTSHXKEHHOCTb MOXET AOCTUraTbh BHYLUMTE/bHLIX pa3MepoB). Mpu 3Tom
YCNOBUS OCaXAEHNSA AOMOMHUTENBHOM MYTHOCTM PE3KO MEHSIIOTCA NpU BNafeHUM BOLOTOKA B PEKY-NPUEMHMK UM BOAO-
em. MoaTomy B TOM c/yyae, Korga CyMMapHasi MPOTSHKEHHOCTb 30H OCAXAEHUSI TEXHOMOrMYECKON MyTHOCTM (OCOGEHHO
npy pasHopakLMOHHOM COCTaBe pyHTa) 3aBefloMO MpeBbILaeT paccTosiHUe OT CTBOpa pa3paboTku TpaHweu A0 YCTbA
peku, NOAPOGHbLIV pacyeT 30H OCAXAEHNS HEOOXOAVMMO BECTU NULLL B Npefenax 3Toro paccTosHUSA.

[anee npefcrtaBneH aroputm NosyyYeHnst 4OCTOBEPHON MHGOpMaLMM O NepecekaeMblX Tpaccoii BOAOTOKaxX, KOTo-
pblii COCTOWT U3 ONPeAEeHHON NocnefoBaTeIlbHOCTY AENCTBIIA.

TeppuUTopmio NPOXOXAEHUSA TPaCChl pa3bmBatoT Ha YHacTKM MO NPUHAAIEXHOCTH K TOMY WX MHOMY NaHaladTy.

Bce nepecekaemble BOLOTOKMA PaHXUPYIOT MO LUMPUHE B MeXeHb. B cnyyae oTCyTCTBUA HATYpHbLIX MOpdoMeTpuye-
CKUX [laHHbIX N0 nepecekaemMbiM BOAOTOKAM LUMPUHY PeKV OnpeaensioT no TonorpanuyueckuMm marepuanam 1 ¢ Ucrnosb30-
BaHWEM ONWCaHW rMapochnIbHON COCTaBNSAOWE COOTBETCTBYIOLLErO NaHawadTa.

B.4.2 13 paHXMpOBaHHOTO NepeYHsi BOAOTOKOB BbIU/IEHAOT GO/bLUME PEKU UCXOAS M3 TOrO, YTO O/1IS HUX HE OeWl-
CTBYeT JonyuieHne 06 0AHOMOMEHTHOM U PaBHOMEPHOM PacnpoCTpaHeHWM TEXHOMOrMYECKON MYTHOCTM B CTBOPE Mpo-
n3BoacTBa paboT. MNpy COBPEMEHHBLIX METOAAX pas3paboTkv TpaHLen K 60/bLIMM OTHOCAT BOAOTOKU LUMPUHON B > 25 M.
PacnpocTpaHeH/e TEXHOIOTMYECKOW MYTHOCTU M OCaXAEHUE YacTuL, B MOTOKE Ha 3TUX pekax — NpoLecc MHorogakTop-
HbIiA, CMIOXHbIA, NO3TOMY OHW HE TUNM3UPYHOTCA U HE BK/IKOYAOTCSA B rpynnbl (HETUNMYHbLIE pekn). PacueT pacnpocTpaHeHus
MYTHOCTU MPOBOASAT OTAE/BHO A1 K&XKAON PEKM MO METOAMKE A4/151 GONbLUMX PEK.

BA3 Masible nepecekaeMble BOAOTOKW, OCBELLEHHbIE AaHHbIMU UTMW, 06beaMHAKT B rpynnbl N0 CXOAHLIM 3Ha4e-
HWSIM CpefHen rnybuHbl 1 C yH4ETOM CpefHeln cKOpoCTy NnoToka. CpeaHo ryorHy peky NPUHUMAKDT Mo pe3ysibTatam npo-
MEPOB MOMNEPEYHOr0 CEYEHUST HA yYacTKe C pefibed)oM, HE HapyLUEHHbIM CTPOUTENbHbIMK paboTamu. Mpagauun cpegHer
rNy6uHbI oNpesensatoT ucxoas n3 HabrgaemMblx Ux AvanasoHos, Hanpumep: h < 0,5 m; h=0,5-U,5 m; h > 1,5 m.

B.4.4 CpepHIOl0 CKOPOCTb MOTOKA MO M3MEPEHHbIM AaHHbIM WIMU yunTbiBaOT crnefylolyM 06pa3oM: OHa He
[O/HKHA CUNBbHO Pa3/inyaTbCs A1 BOAOTOKOB, OTHOCSILLIMXCA K OAHOW rpagaummn riy6uH, Hanpumep: npyu h =05 + 1,5 m,
v=0,2 +0,4 m/c. Ecnv ans oTAenbHOro BOAOTOKA CPefHsAs CKOpPOCTb V cocTasnseT 0,8 m/c, TO BOAOTOK BbiNajaeT U3 Tu-
nu3auun, 1 pacyeT 18 Hero cregyeT nNpoBoAuTb B UHAMBUAYa/IbHOM MOPSAKe.

B.4.5 B cnyyae otcytcTBua gaHHbix TMW cpegHue riy6uHy 1 CKOPOCTb TEUYEHMS MOTOKa HasHauvatoT 3KCMEPTHO C
UCMO/Ib30BaHMEM TOMOrpadMyecknx KapT 1 ONvMcaHWii BOGOTOKOB COOTBETCTBYHLLEro naHAawadgta. B Tabnvue B.3 npu-
BeJeHa rmapomMeTpuyeckas TMnusaums yCri0BHbIX BOAOTOKOB MO Tpacce JIMHENHOTO COOPYXeHUs. B Tunusauum BbigeneHbl
rpynnbl peKk ¢ OAHOTUMHBLIMU TMAPOMETPUYECKUMU XapaKTepucTuKkamu.

B.4.6 lanee nepecekaemble Tpaccoii TpybonpoBoja BOAOTOKM CUCTEMATU3NPYHOT MO TPyHTaM, criaratolyM mx Ao-
NHbL. Trnusauuma BOAOTOKOB MO FPyHTaM HauMHaeTCA C TOro, YTO A/ TeX peK, No KOTOpbIM MMelTcs AaHHble UM,
onpeaensiioT rpaHy/IOMETPUYECKUA COCTaB MepeMELLaeMoro rpyHta. B pacuet npunHumaroT Te UM, koTopble cnaratoT
BCIO TO/ILY paspabarbiBaeMbIX FPYHTOB OT GPOBOK MEXEHHOrO pyc/ia A0 OTMETKM AHAa TpaHwewn (M HECKOMbKO HIDKE).
MocKonbKy pacyeT nepemMelLeHns 1 0CaXAEeHUA YacTuL, NPOBOAAT MO dpakumsaM, KPYNHOCTb YacTu, npeacrasnsercs 11
ppakuMsiMn B COOTBETCTBUM C Tabnuueii B.4.
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Ta6nuuya B.3— Cxema rMapomMeTpuyeckoi Tnusaumy BofOTOKOB Mo Tpacce TpyGonpoBoaa

[pynnbl BOAOTOKOB C OAHOTUMNHLIMU PacUYeTHbIMU XapakTepucTukamm
(TunnM3npoBaHHbIE pekn)

Vinaekc h>15m h=05+15m h<o5wm
nasa-
wadTa V =0,4-5-0,8 m/c V =0,2+0,4 m/c V= 0,1+0,2 m/c
MCCﬂe,qOBaHHbIe Hemcc::e,qosaH- MCCﬂeAOBaHHbIe HeMClebe;gOBaH- |/|CC/'Ie,CI,OBaHHbIe HeVICC:b(Te,D,OBaH-
Bopotok 1 Bogotok 6 Bogotok 3 Bogotok 8 Bogotok 10 BogoTtok 9
BogoTok 2 Bogotok 7 BogoTtok 4 Bogotok 11 Bogotok 19 Bogotok 17
! — — Bogotok 12 Bopotok 15 — Bogotok 18
— — Bopgotok 14 Bopgotok 16 — —
BopgoTtok 20 Bopotok 24 — Bopgotok 21 Bopgotok 22 Bopotok 27
2 BopgoTtok 29 — — Bogotok 25 Bopotok 23 —
— — — Bopgotok 26 BopoTtok 28 —
Peku BHe Tvnu3auum
BopoTtok 5 h=25wm V=2,0mlc
! BopoTtok 13 h=10wm V=0,8 m/c
2 Bogotok 30 h=03m V=0,5wm/c

Tabnuuya B.4— KpynHOCTb YacTuL,

PacnpejefieHue guamMeTpoB yactul, MM, no dpakuusm
1 2 3 4 5 6 7 8 9 10 n

>10 10—5 5—2 2—1 1—05 od ¢ 02—01 0,1—0,05 0,05—0,01 0,01—0,005 0,005—0,001

B.4.7 Ecnn paspbixisieMble Npu pa3paboTke TpaHLLeW rPyHTbl NpeAcTaB/ieHbl HECKObKMMKU pasHbiMmn UMD, pac-
CUMTBLIBAKOT VX CpeHEB3BELLEHHbIV rpaHy/IOMEeTPUYECKUA COCTaB C BECOBbIMU KO3hMLMEHTamM, NPONOpLYOHaIbHbIMU
naowWaan pacnpocTpaHeHus atux UMD Ha MHXEeHEepPHO-reos1orMyeckom paspese B paspabaTbiBaeMom cTBope. [Mpu 3Tom
NMPUHUMAIOT AONYLLEHWA, YTO B CUY HE3HAUMUTESbHbIX pa3MepoB MEXEHHbIX pyces W nepemeLunBaHua nepemMeLLaemMoro
npu pas3paboTke TpaHLlen rpyHTa MCXOA4HOEe MPOCTPAHCTBEHHOE PacnofiOKeHne rPpyHTOB B A0/IMHE BOLOTOKA He umeeT
3HaYeHUs1, a pa3pbIX/IEHHbIA TPYHT, NONajatoLLMii B pycrio, ABNSETCA NPOCTOM CMECHIO FPYHTOB, Craralowwyx AONUHY Pekn
[0 YPOBHA [iHa TpaHLleu.

B.4.8 B cnyyae OTCyTCTBMS UM HEAOCTAaTOMHOCTU AaHHbIX M Heob6xo4ymMo MCrnonb3oBaThk OnucaHvue reosiornye-
CKOW CTPYKTYpbl COOTBETCTBYHOLLErO NaHawadra v npyu 4OCTaTO4MHOCTU OCHOBaHUIA BOCMNO/1b30BaTbCA pacyeTHbIMW 3Have-
HWSIMW TPaHCOCTaBOB PYHTOB B [O/IMHAX 6/M3Nexaliyx BOAOTOKOB UM NEPeHeCcTV AaHHble reosiornyecknx npoduneli ¢
6mkanLMxX nccnefoBaHHbIX Pek Ha HemccneLoBaHHbIe.

B.4.9 Ecnn B cuny pasnunums UHXEHEPHO-reosIornMyeckoro CTPOEHNS CMEXHbIX YHaCTKOB yka3aHHbI B pa3gene 9
nepeHoc HeBO3MOXEH, HEOOXO0AVMO AaHHble O rpaHcoCTaBe PYHTOB HeuccriefoBaHHbIX YH4aCcTKOB OnpeaenvTb akcnep-
THO. [ns aToro crnegyeT CcOoCTaBUTb KaueCTBEHHOE onucaHue rpyHToB (MIFD) oT 6pOoBOK pycen A0 ryOuHbl 3a/10KeHUst
TpaHLlen Ha nepexofax yepes BOAOTOKU B Npefesiax HenccnefoBaHHbIX y4acTKOB, ONMPasCh Ha CBEAEHWNS O MHXEeHepHOo-
reosIorMyeckoM CTpoeHUM naHawadiToB Mo Xo4y Tpacchl IMHENHOTO COOPYXEHUS.

B.4.10 AnAa nepexoda OT KaYeCTBEHHOro OnMcaHns K KOSIMYECTBEHHOM OueHKe (rpaHCOCTaBy) Kak4oro 13 BblgesneH-
HbIXx U3 cnefyeT BOCNONb30BATLCA NEpeyHeM NPUPOAHBIX AUCNEPCHBbIX U CBA3HbLIX FPYHTOB (CM. Tabnuuy B.5, a Takke
FOCT 25100) v BblGpaTb Hanbonee NOAXOASAWME MO ONUCAHUIO TPYHTbI C yKasaHWeM UX MeXaHWYeCKUX COCTaBOB.

B.4.11 [ns peTanbHOro onpegesnieHust rpaHcoctaBa kaxgoro UMD c¢ npueedeHneM K 11 dhpakuymsim KpyrnHOCTU
yacTuL, creflyeT BOCMNO/b30BaTbCA Kiaccudpukaumeinl HaHOCOB MO KPYNHOCTW 4acTul, U MX MPOLEHTHOMY COAEPXaHWUIo
(cm. Tabnuyy B.6).
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Tabnuya B.5— lNepeyeHb NPUPOAHBLIX AUCNEPCHBIX N CBA3HbIX IPYHTOB

[OvnameTp yacTtul, MM, U Npefenbl UX COAEPXaHUA B rpyHTaXx, % no macce

Tun rpyHTa
100 50 20 10 5 2 1 05 02 01 005 001 0005 0001
aneuHVKOBbL I N LLIEGEHCTbIN 50
"paBUiiHbIA NN APECBSHBIN — 50

Mecok rpaBenmncTbIi — - — S — — - — _

Mecok KpynHbIiA — — — 50 — — — — — —
Mecok cpegHeit KpynHOCTU — — — — 50 — — — — —
MNecok Menkui — — - — 75 — — _ _
Mecok nbineBaTblit — — - — <75 — - — —
Cynecb necyaHucTas — — >50 _ — _
Cynecb nbinesatast — — <50 — — —
CyIMHOK NErknii NecYaHUCTbIN — — >40 — — —
Cyr/IMHOK NIETKVIA NblieBaTbIiA — — <40 — — —
CyINIMHOK TSHKENbIA necyaHu- — — >40 — — —
CTbliA

CyIIMHOK TSDKEbINA MbUieBaTbIi — — <40 — — —
'MnHa nerkas necyaHucrtas — — >40 — — —
CyrnvHOK Nerkvii nblnesartblii — — <40 — — —
InyHa Tsxenas — — He pernameHTmpyetcs — — —

B.4.12 CocTtaBbl CMeceii TPyHTOB, paccyMTaHHble Mo AeTa/lbHbiM AaHHbIM UM, B COBOKYMHOCTW C 3KCMEPTHO CO-
CTaB/IEHHbIMW W PaCCYUTAHHBLIMU CMECAMW TPYHTOB A/11 HEWCCNef0BaHHbIX BOAOTOKOB SBASKOTCA OCHOBOW Tunn3auum
BOAOTOKOB MO rpyHTam Mo Tpacce SIMHENHOro coopyXeHust (M. Tabnuuy B.7) n Mcnonb3yloTcs B pacyeTax pacnpocTpaHe-
HUS1 TEXHOMIOTMYECKO MYTHOCTU B pycriax nepecekaemblix pek. B Tabnuue B.7 nokasaHbl rpaHy/ioMeTpuyeckme cocTasbl
YC/NOBHbIX BOAOTOKOB, NPVBEAEHHbIX B Tabnuue B.3, crpynnupoBaHHble MO OAHOTUMHLIM cocTaBam cmecel rpyHTa. Mpu
3TOM nocnefoBaTe/IbHOCTb NepeceyeHnss BOAOTOKOB MO XoAy Tpacchl (HOMepa BOAOTOKOB) B LIE/IOM COXPaHSEeTCs, YTO
OTpaXkaeT 3aKOHOMEPHYH0 NPUHAANEXHOCTb ONpefeneHHOro Buaa rpyHToB K TOMY Win MHOMY naHgwadty. OfHako B He-
KOTOPbIX C/yYasx xapakTepucTvkn paspabdaTbiBaEMbIX IPYHTOB OGHapYXMBaKTCA Y BOAOTOKOB, NPUYPOYEHHbIX K pasHbIM
naHgwadgtam (B Tabnuue B.7 aTo BOAOTOK 3).

B.4.13 [ina onTMM3auum pacyeToB pacrnpoCTpaHEHUs] TEXHOMOMMYECKON MyTHOCTU B MasibiX BOAOTOKax Mpu CTPO-
UTENbCTBE MPOTSHKEHHBIX NIMHENHbIX COOPYXEHWI npegnaraeTcs NpoBOAUTL pacyeTbl He A1 KaKAoro nepecekaemoro
TpaHLWenHbIM cnocoboM BOAOTOKA, a AN BblAeNEeHHbIX K1acTepoB pek C OAHOTUMHLIMU PacYeTHbIMY XapaKTepucTuKamu.

B.4.14 [nsa sToro npegnaraetcsi B e4uHbIli pacyeTHbI KacTep 00beAnHUTL PEeKM BblAENEHHbIX Tpynn U3 rmapo-
METPUYECKON TUNM3aLun nepecekaembiX BOAOTOKOB (CM. Tabnuuy B.3) 1 peku ¢ OQHOTUMNHBLIM FpaHy/IoOMEeTPUYECKUM CO-
CTaBOM CMeceil rpyHToB B cTBopax MM MT (cm. Tabnuyy B.7). Takum obpasom chopMupyeTcs rugpomopdiosiormyeckas
TMNM3aumsa pek Ans pacyeTa pacnpocTpaHeHWUs AOMNOMHWUTENbHOW MyTHOCTU. [NA ee OKoHuyaTeflbHOro ohopmMmieHus B
KaKAOM KracTepe Heob6XoAMMO BblOPaTb 3Ta/IOHHbI BOAOTOK A/ pacyeTa pPacnpoCTpaHeHus AOMOSIHUTENBHOW MYTHO-
cTu. lMpun BbIGOpE 3Ta/IOHHOrO BOAOTOKA NpeAnoyTeHre OTAalT uccnefoBaHHbIM pekam. [py 3ToOM rpaHynoMeTpudeckuii
COCTaB CMEeCW rPyHTOB /151 3Ta/IOHHOrO BOAOTOKA MOJyHaloT MyTeM MpPoCTOro OCpefHEHUS rpaHCOCTaBOB CMECEei Kaxaoro
13 BXOAALMX B AaHHbI KnacTep BOAOTOKOB. 3Ta/IOHHbIE BOLOTOKU W3 BblAENEHHbIX KNACTEPOB PEK C OCpeLHEHHbIMU
rpaHcocTaBaMu Cmeceli rpyHTOB AJ1 pacyeTa pacnpocTpaHeHus SONOHUTENIbHON MYTHOCTY npuBeseHbl B Tabnuue B.8.

B.4.15 M'mapomopdhoniornyeckas TunM3aums nepecekaemMbiX MasibiX peK Ans pacyeta pacnpocTpaHeHus AoMnoHU-
TeNbHOW MyTHOCTM NpusefeHa B Tabnuue B.9. Ansa HarnsgHOCTN SYeilkn ¢ BOAOTOKaMM, OTHECEHHbIMU K OAHOMY KiacTe-
py, 06beAMHEHbI B 06LLYIO SiUeiiKy. DTa/IOHHbIe pacyeTHbIE BOAOTOKMN A1 KaXKAOro KiacTepa BblAeEHbl XXUPHbLIM LWpUg-
ToM. PacueT pacnpocTpaHeHuns TEXHONOMMYeCcKol MyTHOCT NPOBOAAT /15 3TUX PEK C YH4ETOM COOTBETCTBYIOLLUMX AAHHBIX,
npuBeAeHHbIX B Tabnuue B.5. Pe3ynbTarthl pacyeTa pacnpocTpaHeHbl Ha BCe BOAOTOKM AaHHOr0O kiactepa.

B.4.16 PacueTt pacnpocTpaHeH1s TEXHONOrMYEeCKo MyTHOCTM A/151 HETUMNYHBIX PEK MO Tpacce NIMHERHOr0 COOPYXEHNSI
NPOBOAAT OTAENBHO /17 KaKA0ro BofoToka. COOTBETCTBYIOLLME AaHHblE A1 pacyeTa npvBefeHbl B Tabnuuax B.3 n B.7.
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Tabnunuya B.7— NpaHynomeTpuyeckuii coctaB cMecein rpyHToB B cTBopax M MT

Ne
BOJO-
TOKa

12
14
15
16
17
18
19
20
24
21
22
23
25
26
27
28
29

13

30

HanmeHoBaHune
CMecU rpyHTOB

MecuaHo-cy-
rNVHUCTO-Ta-
NeyHas

CyInMHNCTO-
necyaHas

CynecyaHo-ra-
NneyHas

CyInIMHUCTO-
rasieyHas

[MecuyaHo-cy-
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Ta6nuuya B.8— paHynoMeTpuyecknii COCTaB CMeCel rpyHTOB 3Ta/IOHHbIX PeK

BepxHue npesenbl pasMepoB YacTuL, MM, pasHbiX pakumii n nx cogepxanue, % no macce

arome o

100 50 20
2 2 3 2
4 3 1 2
10 2 2 4
12 0 0 0
19 0 0 0
20 6 8 5
21 8 8 10
22 6 8 4
26 6 8 9
28 6 7 8
29 7 10 10

paswii

10 5 2
1 2 3
2 2 3
2 3 7
0 0 0
0 0 0
2 2 2
8 12 15
2 5 4
4 4 4
4 5 4
5 5 5

Mecok

1 0,5
13
14
20
23
20

© O O N ©o N

23
18 10
5 13
5 0
7 8
8

0

02
18
20
19
22
22
26
9
20
4
9
5

Tab6nunuya B.9— 'mapomopchonornyeckas Tunusaums nepecekaemblx MasibiX pek

MHpaekc n
HavMeHoBa-
Hue cmecun
rPYyHTOB

MHpexc
naHpa-
wadta

1,1 necya-
HO-Cyrnn-
HUCTO-Ta-
neyHast

1 1,2 cyrnum-
HUCTO-Nec-
YaHas

2,1 cynec-
YyaHo-ra-
neyHast

2 2,2 cyrnu-
HUCTO-Ta-
NeyHas

Hetnnuy-
Hble peku

Bopgotok 5

Bopgotok
13

BopoTok
30

0,1
13
14
14
15
15
22

18

Mbinb nn
0,05 0,01 0,005
16 15 1,75
16 16 3
9 10 4
20 14 2
23 13 2
17 — —
14 15 9
12 n 8
12 15 10

KnacTtepbl BOAOTOKOB C OHOTUMHLIMU pacyeTHbIMU XapakTepucTukamm

H>15m

V= 0,4+ 0,8 m/c

Wcecnepo- Hewuccnepo-
BaHHbIe BaHHble
Knactep 1
Bogotok 1 BopgoTtok 6
Bopotok 2 Bopotok 7
Knactep 4

BogoTOKM OTCYTCTBYHOT

Knactep 7

Bopgotok 20

Bopotok 24

Knactep 10

Bopgotok 29

H=05—15m

V=0,2 +0,4 m/c

Wccnepo- Hewuccnepo-
BaHHble BaHHble
Knacrep 2
Bopotok4  BopgoTtok 8
Knactep 5
Bopotok 3 Bopotok 11

Bopotok 12 Bopotok 15

Bopgotok 14  Bopgotok 16

Knactep 8

Bogotok 21

Knactep 11

Bopgotok 25

Bopotok 26

h<o05m

VvV=0,1 +0,2 m/c

Wcecnepo- Hewuccnepo-
BaHHble BaHHble
Knactep 3

Bopotok 10  BogoTok 9

Knactep 6
BopgoTtok 19  Bogotok 17

Bopgotok 18

Knactep 9
Bopotok 22

Knactep 12

Bopotok 28  Bogotok 27

B.5 OnuncaHve MeToamkmn pacyeTa pacnpocTpaHeHus TEXHONOrMYECKOMN MYTHOCTU 1 3aU/1eHNA AHa AN
JNNTOKaJ/1bHbIX NCTOYHUKOB 3arpA3HeHnsA

Mpyn NpoBefeHW 3eM/IsIHbIX PA6OT Ha JTIOKaSIbHOM, OrPaHWYEHHOM MO LUMPKHE, YYacTKe akBaTopuu WM Npu NocTy-
MeHNN 3arpsi3HEHHOl B3BECHIO BOAbl M3 GOKOBOIO MPUTOKA WM KOJIJIEKTOpPA PacnpocTpaHeHue MsiTHa AOMOMHATEBHOM
(TEXHOMOrMYECKOo) MyTHOCTM U 3aU/ieHne [Ha MPOUCXOAAT B BuAe «akesa», KOTOPbIA B Haya/lbHOM CTBOPE HE OXBa-
ThIBAET BCIO LUMPUHY PEKU, Kak Npu paspaboTke MonepeyHoil TpaHwewn nepexoga. B 3aToM cnyyae cneflyeT Mcnosnb3oBath
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[BYXMEpHYI0 CXeMy pacyeTa, KOoTopas nokasbiBaeT N3MeHeHVe napaMeTpoB MyTHOCTU U 3aufieHns Kak Mo A/IuHe, Tak 1 no
LUIMPVIHE pacyeTHOro yyacTka.

[JeTanbHbll pacyeT pacnpocTpaHeHuss NATHa MyTHOCTW U NATHA 3au/ieHnst B NI0CKO NOCTaHOBKE 3a4ayun BbINo-
HSKOT C MCMOMb30BaHNEM MeToAa TypbyneHTHon andidy3um [6]. MeToa OcHOBaH Ha pelueHun auddchepeHumanbHoro ypas-
HeHus1 TypbyneHTHol andhdpy3un.

O6wwii BUA ypaBHEHNS CreAyOLLMIA:

— =£[— (M I+ 2 -f/l,9«)+.3.T (B.17.1)
dt  y[3x* 2x/ 3y 4y) dz)
rape s — KOHUEeHTpauusa B3BELIEHHOIo BELWeCTBa,

t — Bpewms;

g — YyCKopeHue cBO60AHOrO nafeHus;

A — koahPULMEHT TYpOY/IEHTHOrO 06MeEHa;
Yy — YA€eNbHbIA BEC;

X — NPOAO/bHAA KoopanHarTa;

y — BepTuKasibHasA KoopauHaTta,;

Z — rnonepeyHas KoopavHaTta,;

N — rugpasamyeckas KpymnHoCTb.

[na BbINO/IHEHNA paCcYETOB akBaTOPUIO YHacTKa pekn pa3busaloT Ha CeTb paBHOBE/MKMX Aveek. HanpasreHune Te-
YEeHNs COBNagaeT C OCblo X, HanpaB/eHNe MOMepPeyHOro CevyeHns pekn — € ocbio Z. LLMpuHy Aveiikn Az HasHavaloT Tak,
4yTo6bl AZ = b NpK pacnonoXeHnn UCTOUHMKa MyTHOCTU Y 6epera, AZ = 0,5b npy pacrnonoXeHun UCTOYHMKA MYTHOCTM B MNo-
TOKe Ha yaasneHun oT 6epera, rae b— LwmvpnHa 30Hbl paboTbl MexaHu3ma Yepnanus/copoca. JanHy saueliku AX BbIUMCASIOT
13 YC/I0BKS MOJSIHOTO CMeELLeHUss 06bema BOAbl PacyHeTHON AvelikM ¢ o6bemamy BOAbl CMEXHbIX syeeK. VIHTEeHCUMBHOCTb
CMeLLEeHUst onpeaensoT KoaduLUMEHTOM TypbyneHTHol anddysun D, KOTOpbI paccunTbiBatoT No chopmye

MC (B.18)
roe g — yckopeHue cBOOGOAHOIO najeHus;

H — cpegHasa rnybuHa noToka,;

V — cpepgHsisi CKOPOCTb NOTOKa,;

C — ko3ahcpuumeHT LLe3n B ypaBHEHUN PaBHOMEPHOTO ABMKEHUS MOTOKA;

M — koadhbcpuumenT, 3aBucsawmii ot C:. npu ycnosun 10 < C< 60, M=0,7C+6, npu C>60,M =48.

LNWHY Aveiikn AX paccunTbiBaloT No hopmysie
Ax = 0,5V(Az)2/D. (B.19)

CTapToBOE 3HaueHne MyTHOCTW B 30HE MPOM3BOACTBA 3eM/ISIHbIX PaboT A' paccunTbiBatoT No dpopmyrne (B.2).
[Janee 3HayeHUss MYTHOCTU W BE/IMUMHBbI 3aU/IEHUS PaCCUMTLIBAIOT NOcnefoBaTe/lbHO — MO psjaM K CETKM B Ha-
npas/ieHnn TeveHus rno ocu X (CM. pUCyHok B.2).

[ONs Kakaoi dopakumm B3BecH /, NOCTyNatoLLei B pacueTHblii pag K + 1 sueek cBepxy Mo TeYeHWto, onpeaensitoT Ko-
athcpuLMeHT TpaH3uTa KTpaH, KOTOpbIi NOKa3bIBaET, kakas [0S TPyHTa NPOXOAUT TPAH3UTOM U YXOAWUT BHU3 MO TEUEHMIO:

KmpaHk+l/ = 1 - AX/ (Lj- AX - K), (B-20)

roe Li — obwas afMHa pacnpoCcTpaHeHVsl AaHHol dopakuym / npy 3aflaHHOM CKOPOCTU TEYEHUST U TTyGUHE MOTOKa;
AX BK — paccTosiHMe OT CTBopa pa6oT [0 BEPXHEN rpaHuLibl PACHETHON siUeliku.

O6wwii ko3adhdULMEHT TpaH3auTa Ana B3Bec KTpaH JH106iLB pacyeTHOM psify SYeek paccuMTbiBatoT Nno dpopmyre

paH feHldal = A(ATpaH kHM 'Pi (B.21)
roe Pi— ponv kaxnoi 3 / dhpakumii B3BELLEHHOrO B MOTOKE rpyHTa.
MyTHOCTb MOTOKa Ha HWXHEW rpaHn Kakzol fvelikn psga paccumTbiBatoT B COOTBETCTBUM CO CXEMOW, NMOKa3aHHOW
Ha pucyHke B.2, no chopmyne
Pk+XT  O{"K,T-1+ PK,n7+1)" K-TpaH X+1CAL, (B.22)

Ha rpaHuLax noTtoka NPUHUMAETCS criegyroLlee YCoBue:

(B.23)
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X
>
K fc+l
0 Fr, 1 Tr+11 6eper
1 1 *4+1,1

% % «

~Nolos
/7
rr

PucyHok B.2 — Cxema NoCTpOeHus CETKM U pacyeTa MyTHOCTU

MoaToMy N5l pacyeTa 3HAYEHUI B NPUBPEXHBIX iyelikax YC/IOBHO 3KCTPanoNMpyoT 3HaYeHne MyTHOCTU Ha Gepe-
FOBYHO /IMHWIO (CM. PUCYHOK B.2).
CpegHiolo MyTHOCTb /1 pacyeTHOro psiga siveek p/(+l paccuntbiBatoT Mo dhopmyne

PIr-N = 1\2/-, AK+tnv (B.24)

rae p — YMC/Io ilUeeK C 3arpsi3HeHNEM.
[ns no6oro psiga adveek K + 1 maccy rpyHTa, OCeBLUEro Ha HO B UX npeaenax, Gk+l paccumTbiBatoT no copmyne

n=Kk Ji
Gk+1l= (1“ K Tpan ~+106W) G - £ Gn (B-25)
e G — macca rpyHTa, CMbITasi MOTOKOM MpY NPOU3BOACTBE PaboT v (DOPMUPYIOLLAS NATHO TEXHOMOMMYECKOR MyT-
HOCTU;
M=K
A Gn — macca rpyHTa, OceBLUasi Ha [HO OT CTBOpa paboT [0 BEpXHEl rpaHuLl pacyeTHOro psaa.
1

CpefHiolo TO/LLMHY 06pa30BaBLUErocst B paCHeTHOM psfly Sueek Hauka 51 paccuuTbiBatoT Nno qopmyre

Gk+1
P/c+1
n-Az-Ax
roe p”+l — o6beMHasi Macca OCEBLLErO B pacyeTHOM PsiAy PaspbIX/IEHHOTO rpyHTa.

TonwmHa Hawnka B Kakaoli siveiike pacyeTHOro psifa NPonopLMoHasibHa KOHLEHTpaLyM B3BELUEHHbIX HAHOCOB B
3TOl AYelike 1 onpegensieTcsa no gopmyse

8*+1 =1000 (B.26)

W+1 “ S+l (B-27)
Plc+1

CpeAHIoo NIOTHOCTb 3aWIEHNS A1 PACHETHOTO psija SYeeK PacCuMTbIBAOT Mo hopmye

~ 10" B.28
Frl~ 10" | s Ax (B.28)

MA0THOCTbL 3auUeHNst B KXol Auelike pacueTHOro psiaa paccuMTbiBaloT Mo dhopMyrie

VAT,
NanfHl —"k+1 (B.29)
&K+1
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Jonto kaxaoli chpakuum B3BECH B MOTOKE HA HYDKHEN MO TEUEHUIO rpaHuLe pacuyeTHOro psiga U nocTynawolleli B
cnefylowmii psi onpeaensiioT no popmyse

IS
ATpaH K+HV
Pik+2 ~ Pik+l (B.30)
v/ TPaH k+10auJ

PacueTHble 3HayeHWs napameTpoB MYTHOCTW OTHOCAT K LIEHTPY HKHE N0 TeuyeHuto rpaHn SAYenkn, a 3HaveHus
Hawuska 1 NJ1I0THOCTU 3an/1eHNAa — K LEeHTPY pacquH0|7| AYEnKu.

Janee nepexogdar K pacyety 3HAUYEeHUN cnepywuwiero psaaa pacquH0|7| CETKM M nNpoao/nKakT A0 KOoHUa pacyeTHOoro
yyacTka.

Ecnn B 30He BAVSIHUSI TEXHOOMMYECKOWA MYTHOCTU peka CyueCTBEHHO MEeHAEeT Mopq)omeTpmquKme nrmngpaesnuye-
CKkme XapakTepucTtnku, 1o BbliAENAKT ABa WM HECKOJIbKO OA4HOPOAHbLIX Yy4acCcTKOB, pacyeTbl Mo KOTOPbIM BeAyT nocsieno-
BaresibHO. [lapameTpbl pacnpeneneHuns, coctasa U KomyecTsa B3BECU Ha HKHEN MO TeYEeHUHo rpaHnue oaHoro ydacrtka
ABNAKTCA UCXOAHbIMW AaHHbIMW A1 BbINO/IHEHNA PAaCYETOB Ha BerHeI7I rpaHuue cneayrouiero.

B pesynbtare pacyeToB nosiyyaloT MaccvB AaHHbIX C napaMeTpamy KOHLEHTpauun B3BECU U 3aWU/leHUs AHa B TOY-
Kax C (*)MKCI/IpOBaHHbIMVI OTHOCUTE/IbHBbIMW NPOCTPAHCTBEHHLIMWU KoopAvHaTamn. MaccuB AaHHbIX NO3BOJSET NOCTPOUTL
nnaHbl 3arpAaA3HeHna BOA40TOKa B3BECbHO Ha y4yacCTKe pa60T B N30JINHUAX.
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MpunoxeHve I
(pekomeHayemMoEe)

YueT aedhopmaunii peuHbiX pycen Ha NoABOAHbIX NMepexoAax Tpy6onpoBoaoB
B paliloHax pacnpocTpaHeHUs1 MHOTO/IeTHEMEP3/bIX TPYHTOB U gechopmaunii,
06YC/NIOB/IEHHbIX N1EA0BLIMMW ABMIEHUAMM B 3MHWIA Nepuog,

I1 MporHo3upoBaHWe pycnoBbIx AedopMaumii Ha pekax Poccuy, NpoTekatoLmx B painoHax pacnpocTpaHeHNsh MHO-
rofieTHEMepP3/1bIX FPYHTOB, CriefyeT BbINO/HATbL HA OCHOBaHWUW 06Lei rmapoMopdoIorMyeckor TMnu3auum peyHbIX pycen
1 PYC/I0BbIX NPOLLECCOB C YYETOM rpaHuL, PacnpoCcTpaHeHus 1 ry6rH 3aneraHns Meps/ibiX TPYHTOB Kak B pyc/e, Tak 1 Ha
nolime, a Takke TUNOB reOKPMOIOrMYeCcKMX NPOLECCOB M /Tef0BbIX YCNOBWIA Ha yyacTke nepexofa. PacueTbl xapaktepu-
CTVK pycnoBbIX geddopmaupii AN y4acTKOB PeK C CE30HHbIM NPOMep3aHVeM ¥ OTTauBaHWEM FPYHTOB, a Takke pacyeTbl
3aHOCMMOCTM MOABOAHbLIX TPaHLUe crnegyeT BbINOMHATL B COOTBETCTBUM C MOMOXEHUAMM pasgenos 9—11 n 13.

2 CtBOp nepexofa Tpy6onpoBOAOB CregyeT pacrnonaratb Ha yyacTkax pek, 6epera v noiMbl KOTOPbIX COXKEHbI
KPYNHOOG/10MOYHBIMM, FPABUAHO-TaIEUHBIMU UM NECYaHbIMW FPyHTamu € r/ly6oKUM 3as1eraHneM rpyHTOBbIX BOZ.

CnieflyeT no BO3MOXHOCTU U36erarb y4acTKOB C MHTEHCHBHLIM MPOSIBIEHWEM TE€0KPUOJIOTMYECKUX NPOLLEeccoB (Mo-
PO3HOTO My4YeHWs TPYHTOB, B TOM 4ucie obpa3oBaHns OyrpoB MyyeHusl, TEPMO3PO3uM, TepMoabpasum, ConncIOKLMK,
TepMmokapcTa, HanegeobpasoBaHus, Kypymoobpas3oBaHus) U 6eperos, CAOKEHHbIX MepP3/biMW NecyaHbiMW FpyHTaMn 1
NoABEPXEHHbIX MOPO3HOMY BbIBETPUBAHMIO.

CnepyeT BbIABNATbL B 6eperax u Ha noiMax pek SiMH3bl NOA3EMHOrO /bAa, a Takke Ha/myMe MHOroneTHEMEep3/ibIX
FPYHTOB Ha nepecekaeMblX TPAcCOi TPy6onpoBoga OCTPOBax M NOBGOYHAX Kak y4acTKOB, WCKIUUTENIbHO HebraronpusT-
HbIX 11 CTPOUTENbCTBA MNepexoos.

Mpy BbIGOPE CTBOPOB MEpexofa Bbille MecT 06pa3oBaHns 3aTOPOB CedyeT yunTbiBaTb BO3MOXHOCTb BbIXOAa fibaa
Ha noimMy v ee pasmbiB. lNpy PacrnonoXeHW NepexofoB Hke MecT 06pa3oBaHNA 3aTOpPOB HEOOXOAMMO obpallaTb BHU-
MaH1e Ha BO3MOXHOCTb YBE/IMYEHUS TEMMOB Pa3BUTWA NAAHOBbLIX W IY6MHHBIX gedopmauuii nocne npopbiBa 3aTopoB.

I3 Mpy aHanm3e npoueccos pycnohopMUPOBaHKA Ha yHacTKe rnepexoga u npu noctpoeHun MNP pycna marepua-
nbl ' gomkHbl cogepxatb criegyowme aHHbIe:

- 0 pacnpocTpaHeHNN W 3a/1leraHn MHOTONETHEMEP3/IbIX TPYHTOB Ha 6eperoBbIX yyacTkax 1 nonmax;

- TOJILMHE CE30HHO-MEP3/I0r0 C/0s TPYHTOB;

- FTEOKPMOMOrMYECKUX NpoLeccax Ha yyacTke nepexosa.

I4 Mpw npoBeaeHn VMM HEOBGXOAMMO BBIMOSIHUTL aHa/IM3 FPaHy/IOMETPUYECKOTO COCTaBa AOHHbLIX OT/IOXEHWIA
Ha BCEeM y4yacTke M3bICKaHWiA, A/IMHa KOTOPOro Ao/MkHa GbITk onpeaesneHa B cootBeTcTemm ¢ CIM 482.1325800.2020 (7.1.8).

5 VHdhopmaumio 0 rpaHuuax pacrnpocTpaHeHUss MHOTO/IETHEMEP3/bIX TPYHTOB Ha peyHbix Geperax v B nolime B
nonoce wupuHoii ot 300 go 500 m oT 060oMx Beperos NnosyvatoT No pesynbTatam UM, B TOM Ynciie no kaptam UHXEHEPHO-
FeOKPMO/IOTMYECKNX YCMOBUIA MMM MHXEHEPHO-TeOKPMO/IOrMYECKOro palioHNPOBaHNA TEPPUTOPUN.

[nsa oueHkv nnaHoBbIX gedopmauuii pycna, 3aBuUCALLMX OT xapakTepa ¥ COCTOSHWUA TPYHTOB, BAO/Mb ypesa BOAbl
v BAOMb GPOBKM PyC/lIoBOro Gepera pekoMeHAyeTCsl COCTaBNATb MPOAO/bHbIE MPOUAN, COBMELLEHHbIE C UHXEHep-
HO-TeosIoTMYecK MU paspe3amy AJIMHON, COOTBETCTBYIOLLEN A/IMHEe PyC/ioBOA cbeMkun. [pu 3ToM B xode obcnenoBaHust
[JOMKHO 6bITb COCTaB/EHO MOAPOGHOE OnucaHne O6HapYXeHHbIX MPU3HAKOB MPOSIB/IEHNS BCEX reOKPUOMNOrMYecKx npo-
LieccoB € hmkcaumeli nx na1aHoOBOrO pacnonoxeHus, otodmKcaummn Kaxkaoro npusHaka.

Mpy oueHke gedopmMaumnii 6eperos, CMOKEHHbIX TAIMHUCTBIMKA TPyHTamK, CredyeT BbISiBUTb YYaCTKN KPYTbIX CK/IO0-
HOB, NOABEPXXEHHBIX ONON3HEBbLIM ABMEHNAM (CONMMIOKLNMIA), a Takke mMecTa nyyvyeHus.

Ha ocHOBaHWM PekorHoCLUMPOBOYHOIo 06Ce0BaHns JOMKHO ObiTb YTOYHEHO MOJSIOXKEHME CTBOpa Nepexoia.

.6 lna KoNM4yecTBEHHON OLUEHKM Aediopmauuii NoiM cnepgyeT BbIMOMHWTL 06C/iefoBaHMe yyacTka nepexoga B
OCEHHWiN nepuof nepeg NefoX040M U B BECEHHUI Neprog, BCKOpe Moc/ie 0CBOOOXAEHUS MOM OT 3aTonieHus.

[Nns oueHkn pasBMTUA MONMEHHbIX NPOTOK HEOBXOAUMO NOYYUTb CBEAEHWS 3a Nepuofd fefoxoga (AaHHble O ry-
6VHe 1 NPOAO/MKUTENBHOCTU 3aTOM/IEHNSA NONMbI).

I.7 Onsa yyeta BAMAHUA N1eA0BbIX YCN0BUI Ha gedopMaumn 6eperos 1 pycna Heo6Xo4yMO BbINOMHWTL cneuuanb-
Hble M3bICKaHNA Ha y4YacTke nepexofa MPOTSHKEHHOCTLIO He MeHee 20 WupuH pycna. Mpy 3TUX U3bICKaHWSAX Ha N1aHOBYHO
OCHOBY, MCMOJIb3yeMyto A58 rMApoMopdI0/IorMyeckoro obeneoBaHns yuactka nepexoga, A0/MKHbl OblTb HaHeCEHbI Hau-
60nee BepoOSATHblE MeCTa 06pa3oBaHWsA 3aTOPOB /ibAa, CY)XEHWUA pycna, peskve MoBOpOThl, Nepekartbl, NPUBEPXM OCTPO-
BOB. HeobxoaymMo Tawke B NpefsiefoCTaBHbI Nepuog 1 nepes BCKPbITMEM PEKM MPOBECTW BU3yaslbHOE 06CnefoBaHve
no6oyHeil, ocepeKoB, MOBEPXHOCTY MPWYPE30BOiA NOJIOCHI MOVWMEHHON Teppach! (LUMPUHON He MeHee NOJIOBUHBI LUMPUHDI
MEXeHHOro pycna), rkcmpys mMecTa 06pasoBaHsa MOPO3060/HbIX TPELLMH, XapakTep NOYBOrPYHTOB, Crefbl 1 Xapakrep
paspyLueHnsi 6eperos 1 MoMbl S1€40X0A0M.

.8 B 3umMHWIi Nepvog, NpeaLwecTBYIOWMI BCKPbITUIO PeKn, HEOOBXO0AMMO BbIMOMHATL MapLUpYTHOe obcnefoBaHne
yyacTka ¢ drotorpacdmpoBaHmemM v chmkcaumeli Ha cxeme BCex NiefoBbiX 06pa3oBaHuii (3aTOPOB, HABaIOB /ibAa, Haee,
TOPOCOB).

I"9 MporHo3 pycnosbIx fedhopmauuii COCTaB/AT C YYETOM aHanmsa Bcex (hakTopoB, nepeuyuncreHHbix B .3, Ha
OCHOBaHWN COBMELLEHNA MHOTO/IETHUX PETPOCMEKTUBHBIX PYC/IOBbLIX CHEMOK MM KapTorpagunyeckmx n aapodpoTocLeMOoY-
HbIX MaTepnasioB B COOTBETCTBUM C pekoMeHgauamu pasgenos 9—11.
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I- 10 Mpy aHanu3e BePTUKAsbHLIX AedpopMaLMii peuHoro pycia v Npu pacyetax Ce30HHbIX Aedpopmauuii cnegyeT
06paTUTb BHUMaHWe Ha ruapaB/Inyeckme YCIoByst U (QOpMy ABUXEHUS AOHHBIX PYC0(DOPMUPYIOLLMX HAHOCOB Ha y4acTke
nepexoaa B Nepuofibl NPOXOXAEHNSI BbICOKMX BOA,

Mpy NPOXOXAEHUM MOMOBOAUIA HA YCTLEBBIX YYacTKax PeK NMpU Ha/MuMK MOANOPHbIX SIBIEHWI BO BPEMSI MOPCKMX
MPWIYBOB M BETPOBbLIX HArOHOB MOXET Ha6/I0AaThCs OTCYTCTBUE TPSIA0BOMO ABVKEHNS AOHHBIX HAHOCOB, UTO XapaKTepHo
[Ans nosyoctposa fmar.

Mpy HaMMuMM GOMBLLIOTO COAEPXAHUS UIUCTLIX U MbIIEBATbLIX YACTUL, B TPaHy/IOMETPUUYECKOM COCTABE [OHHbIX OT-
NoXeHuii Go/bLas YacTb 3TUX YacTuL, B Nepuos, NosioBoAbs MOXET TPAHCMOPTUPOBATLCA BO B3BELUEHHOM COCTOSIHUM B
NPUAOHHOM c/loe 6e3 hopMUPOBaHUS TPsa,

OTCyTCTBME TPSLOBOIO ABWXEHUS AOHHBIX HAHOCOB B NEpUoj, NPOXOXAEHUS PyC/OohopMUPYHOLLIMX NOSIOBOAWIA CO
CPEAHEMHOTOMIETHM MaKCUMaJ/IbHBIM pacxofioM 50 %-Holi 06ecneyeHHOCTU (PacXoAoM BOAbl, MPOXOASWMM B Npeaenax
MOMEHHBLIX GPOBOK) MO3BOJISIET UTHOPUPOBATb CE30HHbIE AehopMalyu AHa, 0BYCIOB/IMBAEMbIE TPSIAOBLIM ABUKEHUEM
[OHHbBIX HAHOCOB.

I 11 [1ns OLEHKN BO3MOXHbIX (DOPM TPAHCMOpTa HAHOCOB B pekax (B/ieveHne, casibTauysi, B3BELLMBAHUE) U MX yueTa
MpY OLIEHKE CE30HHBIX AedopMauuii pycna npu pacyeTte (noctpoeHuu) MNP pekv credyeT nosb30BaThCs CHeayLLMMY
chopMynamu XapakTepHbIX 3HAYEHWI BEPTUKA/IbHOW KOMMOHEHTbI MY/IbCALMOHHOW CKOPOCTU MOTOKA:

- OCpefiIHeHHOe BO BPEMEHU U MO Ty6UHe NOToKa 3HaYeHue BEPTUKa/TLHON KOMMOHEHTbI

%.B = °4W " (r-1)
- OCpeaHeHHoe no F]'Iy6VIHe MaKCUMaJ1bHOEe 3HayeHue BepTVIKafIbHOVI KOMMOHEHTHI

"Makc.cp.B " (r-2)

- HanborsblUuee BO3MOXHOE NPy AAaHHOM FMApPaB/IMYECKOM PeXmme 3HauyeHVe BEepTUKasIbHON KOMMOHEHTbI B 30He
(0,15H-0,40)H oT gHa noToka
W  =175%%, r3

roe IF— pguHammnyeckasi CKOpoCTb, onpegensieMas no chopmyne
y* = nigH/, r.4)

roe H — rny6uHa noToka;
| — YKNOH NOBEPXHOCTW NOTOKA.

dopMy ABUXEHUSI HAHOCOB YCTaHaB/MBAIOT NyTeM COMOCTaB/IEHNS TMAPABANYECKON KPYMHOCTM YacTul, U (CcMm. Ta-
6mupl 1 1 IN.2) ¢ xapakTepHLIMU 3HAYEHWSIMU BEPTUKAIbHOW KOMMOHEHTLI, ONpeAensieMbIM1 C NMOMOLLLI0 3aBUCMMOCTEN
(1) — (r.4).

Tabnunya 1— lNigpasnnyeckas KPYNHOCTb YacTUL, HAHOCOB W, M/C. JTaMUHapPHBbI 1 NePEXOAHbIA PEXNMbI OCKAEHNS

d Temnepartypa t, °C
OvawmeTp 0, mm

0 10 20 30
0,030 0,000451 0,000617 0,00080 0,000999
0,040 0,000800 0,001090 0,00141 0,001760
0,050 0,000125 0,001680 0,00219 0,002710
0,075 0,002760 0,003710 0,00469 0,005690
0,100 0,004760 0,006250 0,00774 0,009120
0,125 0,007130 0,009140 0,01100 0,012750
0,150 0,009710 0,012170 0,01430 0,016500
0,175 0,012410 0,015200 0,01780 0,020200
0,200 0,015180 0,018400 0,02130 0,024100
0,300 0,026600 0,031500 0,03600 0,040000
0,400 0,038500 0,045200 0,05070 0,055500
0,500 0,050800 0,058400 0,06460 0,069400
0,700 0,074500 0,082200 0,08900 0,094300
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OkOHYaHve Tabnmupi I 1

1 d Temnepatypa f, °C
nameTp d, Mm

0 10 20 30
0,900 0,095300 0,103800 0,11020 0,114300
1,000 0,104500 0,112900 0,11960 0,123700
1,400 0,139000 0,146000 0,15100 0,154000
1,800 0,167000 0,173000 0,17800 0,180000
2,000 0,180000 0,185000 0,18900 0,190000
2,500 0,210000 0,212000 0,21200 0,212000

Ecnmn 1 > yiviekc — HaHOCbI nepemeLLatoTcs B hopme BieYEHNs MO OHY.

Ecrm Vvakc cp B < 1 < VMaic — HaHOCbI nepemMellaroTcs B hopme canbTaumnl) B6am3n gHa.

Ecnn vepB< 1 < \/makc ¢p B, TO canbTupytoLLve YacTuLpl JOCTUraloT cepeayHbl ry6uHbl NoToKa.

Ecnm 1 <iiqpB, TO HAHOCbI NEPEXOASAT BO B3BELLEHHOE COCTOSIHWE U PACNpPOCTPaHSATCS Ha BCHO r1y6GrHY NoToKa.

Ta6nuuya I.2— M'apaBnMyeckas KpynHOCTb YacTUL, HAHOCOB W, M/C. TypGY/IEHTHbIN PEXMUM OCaKAEHUs!

mapasnnyeckasn
KPYMHOCTb W, M/C

fmapasnuueckas
KPYNHOCTb U, M/C

F'mapasnnyeckas

OunameTp d, mm
KPYNHOCTb U, M/C

OnameTp d, Mm [OvameTp d, Mm

3,0 0,232 7 0,355 40 0,848
3,5 0,251 8 0,379 50 0,948
4,0 0,268 9 0,402 75 1,161
4,5 0,284 10 0,424 100 1,341
5,0 0,300 12 0,465 150 1,642
5,5 0,315 15 0,519 200 1,897
6,0 0,328 20 0,600 250 2,120
6,5 0,342 30 0,735 300 2,323

12 3apaya NPOEKTUPOBAHWA, CTPOUTENLCTBA, IKCMIyaTauumn, KanutasibHOTO PEMOHTA, PEKOHCTPYKUMM U CHOCca
(SemMoHTaxa) BbIBEfleHHbIX M3 3KCMyaTaumm nepexofos TPyOONpoBOAOB Yepe3 pycra pek, NMpoTeKalwwyx Ha yyacTkax
pacnpocTpaHeHUsi MHOroNeTHEMEpP3/bIX FPYHTOB, TPeOyeT creunanbHOro PacCMOTPEHUS LOMOJHUTESbHBIX (DaKTOpPOB,
YCNOXHSOWMX peLleHne BONPOCOB BbIMO/IHEHWS U3bICKaHWIA, BblGOpa y4acTKoB M CTBOPOB nepexogos MH, meTonos nx
CTPOUTE/NbCTBA, BbINOMHEHWSA OLEHKN W pacyeToB XapakTePUCTUK PYC/I0BOro npouecca u noctpoenus MNP pycen pek, a
Tawke opraHusauum MoHWTOpuHra yyactkos MM ans obecneyeHus 6esasapuitHoli akcnnyatauum MH B paiioHax pacnpo-
CTpaHEeHNs1 MHOTO/IETHEMEP3/IbIX TPYHTOB Y B 3UMHUIA NepUoA,

3TV 0COB6EHHOCTM pa3paboTku rmapomopgonornyeckoro ob6ocHoBaHnsA noctpoeHus MNP pycen pek B cTBopax ne-
pexogoB MT B paiioHax pacnpocTpaHeHWs MHOTO/IETHEMEP3/IbIX PYHTOB W B 3MMHUIA Nepuog, AO0/MKHbI ObITb YUTEHbI Npu
pa3paboTke 3agaHusa Ha nposefeHve M n UTA.

l) CKaHKOOGpaSHOG ABmKeHne AOHHbIX HAHOCOB, BblpaXKaloweecd B OTPpbiBE YaCTULbl AOHHbLIX HAHOCOB OT AHa, B
ee rnepemMeLleHnmn B TeyeHme HeKOToporo BpemMmeHn B HpM,D.OHHOVI 06/1acT NOTOKa BO B3BELUEHHOM COCTOSIHUM C nocneny-
OWmMM BbinageHnem Ha AHO N KOPOTKMM nepmnoaom ee BOJIOHEHUA Mo OHY.
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Knioyesble crioBa: NoABoAHble Mepexofbl MarncTpasbHbiX Tpy60NpoBOAOB, PYC/OBble fedopmMaLlmnm, pycrno-
BOW npouecc, npodusb NpefesbHOro pasMbliBa pycen pek, 3aHOCMMOCTb NOABOAHON TpaHwewu, 3awuTa Tpy-
6onposoga
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