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Mpeancnoeue

1 PA3BPABOTAH AkuuoHepHbIM 00wecTBoM «MHCTUTYT MO NPOEKTUPOBaHWK MarucTpanbHbIX Tpy-
BbonpoerogoB» (AO «lvnpoTpybonporoa») n denepanbHbIM rOCYAapCTBEHHBIM DIOOXKETHLIM YYpEXOAEHUEM
«locynapcTBEHHbIA TMAPONOrnYecknia MHCTUTYT» (PIBY «TW»)

2 BHECEH NMopgkomutetom MK 7 «MarnctpanbHblil TPy6ONPOBOAHLIA TpaHcnopT HedTu 1 HedTenpo-
ayktoB» TexHudeckoro komuteta no ctaHgaptusaumm TK 023 «HedTaHas v razoBas NpoMbILLNEHHOCTb»

3 YTBEPXIEH VI BBEOEH B JEWCTBWE MMpukasom PeaepanbHOro areHTcTBa MO TEXHUYECKOMY
perynuposaHuio n Mmetponorium ot 19 uwoHa 2025 r. Ne 587-cT

4 BBE[JJEH BIMNEPBbIE

lNpasuna npumeHeHUss HacmosAweao cmaHdapma ycmaHoeneHbl 8 cmambse 26 @edepanbHOz0 3aKoHa
om 29 uroHa 2015 a. Ne 162-03 «O cmandapmu3sauuu e Pocculickoll @edepayuu». VMHgopmayus ob us-
MeHeHUaX K HacmosuweMy cmaHdapmy nybriukyemcs 8 exez00HOM (0 COCMOSAHUK Ha 1 AHeaps meKyuwieao
200a) uHghopMayUOHHOM ykazamene «HayuoHansHsle cmandapmely, a oguyuanbHbil Mmekcm uamMeHeHul
U ONPasoKk — 8 EXEeMEeCHAYHOM UHGOPMaUUOHHOM ykazamene «HayuoHanbHsele cmaHdapmel». B cnyyae
rnepecMmompa (3aMeHbl) unu omMeHbl Hacmosueao cmaH@apma coomeemcmayouwee ygedomneHue bydem
onybnukosaHo 8 bnuxaluwieMm 6bInycKe eXeMecayHo20 UHPOPMayUOoHHO20 ykaszamesns «HauyuoHanbHble
cmaHOapmbi». Coomeemcmayoujas UHGopmayus, yeedoMeHUe U MeKcmbl pa3Mewalomcs makxe 8 UH-
hopmayUoHHOU cucmeme obue20 nonb308aHus — Ha oguuuansHoM catime @edepanbHo20 azeHmemea no
MexHUYecKOMy peaynuposaHuro U Memponoauu 8 cemu MHmepHem (www.rst.gov.ru)

© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuaauuuy», 2025

HacTtodawwmin ctaHgapT He MOXET ObITb MOMHOCTLIO UMK YACTUYHO BOCMNpOMU3BeEJEH, TUPaXXMNpOoBaH U pac-
NMPOCTpaHeH B Ka4vecTBe OCbMLI,I/‘IElJ'IbHOFO n3naHua bes pa3peleHunsa G)e,qepaanoro dreHTCTBa no TeXHN4eckKo-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

MaructpaneHbiil TPy6oNpoBOAHLIA TPAHCNOPT HedTU U HehTeNnpPoOaYKTOB

YYET AE®OPMALIMA PEYHbIX PYCEN U BEPErTOB BOOOEMOB B 30HE NOABOOHbIX
NEPEXOOOB MAMMCTPANbHbLIX TPYBONMPOBOAOOB

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

Oarta BeepgeHna — 2025—10—01

1 O6bnacTb NnpUMeHeHUs

1.1 HacToawmn ctaHgapT NPUMEHSIOT NpY onpegeneHnn pacyeTHbIX XapakTepucTuk gedopmMauyui pey-
HbIX pycen u beperos BOAOEMOB CYLUW MPW NPOEKTUPOBAHWM NOABOAHBLIX NEPEXOO0B.

1.2 HacTtoswmin cTaHgapT pacnpocTpaHaeTcsl Ha NoABOAHbIE nepexodbl MarucTpasnbHbiX Tpy6onpoBso-
[OOB NS TPaHCNOPTUPOBKU HeDTU U HeTENPOOYKTOB.

1.3 HacTtoawwui ctaHgapT pa3paboTaH B Lenax obecnedeHns TpeboBaHuin TexHudeckoro pernamenTa [1].

2 HopMaTuBHbIe CChINKK

B HacTosfLlwem cTaHgapTe MCNONb30BaHbl HOPMATUBHLIE CChINKW Ha cnefylolme JOKYMEHThI:

FOCT 19179 MNmgponorus cywn. TepMUHbI M onpedeneHus

FOCT 25100 MpyHTeI. Knaccudukaums

FOCT 32804 (EN 13251:2000) MaTtepuanbl reoOCMHTETUYECKME ONS (DyHAAMEHTOB, OMOP W 3eMIsAHbIX
pabort. OblKe TexHudeckne TpeboBaHUa

FOCT P 51858 HedTb. ObLMe TEXHUYECKUE YCIIOBUS

FOCT P 59287 Napenua na naHenen Ana raBMOHHBIX KOHCTPYKUMA. TEXHUYECKUE YCIOBUS

CI136.13330.2012 «CHwuI1 2.05.06-85* MarucTpankeHblie TpybonpoBoakI»

CN 38.13330 «CHwuIM 2.06.04-82* Harpyakn 1 BO34ENACTBUS HA TMAPOTEXHWYECKME COOPYKeHUs (BOSTHO-
Bble, NefoBble U OT CYA0B)»

CIM 47.13330.2016 «CHwuIM 11-02-96 UHxeHepHble U3bicKaHusa ans cTpouTenscTBa. OCHOBHbIE MOMO-
HKeHua»

CI 104.13330 «CHwul 2.06.15-85 NHxXeHepHas 3awuTa TEPPUTOPUM OT 3aTOMNMNEHUNA WU NOATOMMNEHNAY

CIT 116.13330 «CHwulT 22-02-2003 WNHxeHepHasa 3awiuTa TEPPUTOPUA, 30aHUIM U COOPYKEHUI OT onac-
HbIX reonorn4eckrx npoueccoB. OCHOBHLIE MONOXEHUA»

CI 446.1325800 NHxeHepHo-Teonornyeckne nabickaHna ana ctpoutenbctea. ObLine npasuna npous-
BoacTBa pabor

CIn 482.1325800.2020 NHxeHepHO-TMAPOMETEOPONONMYECKNE U3bICKaHUsA ansa ctpouTtensctea. Obwue
npaeuna npouseoacTea pabor

CI 529.1325800 OnpepeneHWe OCHOBHLIX PpAacyYeTHbIX TMOPONOrnyecknx XxapakTepucTuk

MpumevyaHnune — [Mpy NONL3OBAHMM HACTOALLMM CTAHAAPTOM Lienecoobpa3sHo NpoBepuTh AEUCTBUE CChINOYHBIX
cTaHgapToB (CBOL4OB Npaeun) B MHOPMaLMOHHON cucTeme oBLlero nonb3oBaHus — Ha oduupnansHom cante ®enepanb-
HOrO areHTCTBa MO TEXHUYECKOMY PEryNIMPOBaHUI0 U METPONOTMK B CETU HTEPHET U MO eXXerogHoMy MHPOPMaLIMOHHOMY
ykazaTento «HauuoHansHble cTaHaapTel», KOTOPLIA onyBnvKOBaH Mo COCTOSHWKD Ha 1 AHBapsA Tekyuwiero roga, v no Bbi-
nyckam exemMecaqYHoro MHopMaLMoHHOro ykaszaTtena «HauuoHansHele cTaHaapTey 3a TEKYLWMA rod. Ecnv 3ameHeH ccbl-
NOYHBIA JOKYMEHT, Ha KOTOpPbLI JaHa HeaaTtupoBaHHas CCbiflka, TO PEKOMEHIYETCA MCMONb30BaTh AENCTBYIOLLYI0 BEPCUIO
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3TOTO JOKYMEHTA C YYETOM BCEX BHECEHHBIX B laHHY0 BEPCUI0 M3MEHeHWIA. ECni 3aMeHeH CCbINOYHbIN JOKYMEHT, Ha KOTO-
pbI AaHa AaTMPOBAHHARA CChINKa, TO PEKOMEHAYETCH WCMOMb30BaTh BEPCUID 3TOM0 AOKYMEHTA C YKa3aHHbIM BbilUe rofgoM
yTBEPXKAEHUA (NpuHATUA). Ecnu nocne yTRepXAEHWSA HACTOALLEro CTaHAapTa B CChINMOYHbLIA AOKYMEHT, HA KOTOPLIM AaHa
AaTUPOBaHHAas CChINKa, BHECEHO U3MEHEHWe, 3aTparvBaloLLlee NonokeHUe, Ha KOTOPOe AaHa CChINKa, TO 3TO NOMNOXEHUE
peKkoMeHAyeTcs MPUMeHNATh 6e3 yyeTa AaHHOro n3MeHeHus. Ecriv cobinoyHblil JOKYMEHT OTMeHeH 683 3aMeHbIl, TO MOrnoxe-
HVe, B KOTOPOM [aHa CChINka Ha Hero, PEKOMEHIYETCHA NPYMEHATL B YACTW, HE 3aTparvBaloLLen aTy cebinky. CBeaeHns o
[AelACTBUM CBOAOB NpaBun LenecoobpasHo npoBepuTh B PefepanbHOM MHGOPMaLMOoHHOM (oHde CTaHaapToB.

3 TepMmuHbI 1 onpeaeneHusn
B HacTodweM CTaHdapTe NpuMeHeHbl crneyruime TepMUHbl C COOTBETCTBYHLWKMMK onpegeneHnamMmu:
3.1

BOOHAaA nperpaga: BopooTok nnn sBogoem, HepeCeKEEMbIﬁI TNUHENHOW YacTbo MarmcTparbHOIo prﬁO—
npoBona.

MpumeyaHuns

1 B coorBetctBMmM ¢ TOCT 19179 BogoTOKM NOApa3AenaTCca Ha NOCTOAHHLIE, TEYEHME BOAbI B KOTOPLIX Habnwoaa-
€TCs B TEYEHWE BCEro roga unu BonbLuei ero 4acTu, U BpEMEHHbIE, TEYEHWE BOAbI B KOTOPLIX HAabMoaaeTca B MEHbLLYHD
YyacTb roga, — nepemMepaarolune U/Mnu nepeckixaroLume.

2 BogHble nperpaabl SENSHTCA OAHWM M3 BUOOB @CTECTBEHHbIX UMM MCKYCCTBEHHBLIX NPEnaTCTBUMA.

[TOCT 35070—2024, nyHkT 3.5]
3.2

rvgpaBnuyeckas KpynHoctb: CKOpOCTb paBHOMEPHOro najeHus TBepAblX YacTul, B HEMNOABWKHOW
BOfe.

[FOCT 19179—73, ctatbsa 157]

3.3 rmgpomopdonornyeckoe obcnegoBaHMe nogBogHoro nepexoga: OueHka MopdOnorM4ecKkoro
COCTOSIHWMSI PEYHOTO pycna B npefenax TeXHWYecKoro Kopuaopa noABoOgHOro nepexo,qa”.

3.4 rmapomMopdonornyeckMin aHanus: Komnmnekc npuemMoB M3yvyeHust pe3ynsTaToB UHXEeHEepPHO-TMapo-
MEeTeopOoNornyecknx N3biCKaHUn U MHbIX MaTepuanoB, XapakTepusyrLWnx mopdonornyeckoe CTpoeHue gHa
OOMVHLI, MOMMbl U PEYHOTr0 pycna C Lenbk BbiABNeHMs hOpM M 3aKOHOMEPHOCTEN MPOSiIBMEHUs PYCrOBbIX
NpOoLeCCOoB.

3.5 rpuBbl: HeBbiCOKME Y3KME NMWHENHO BbITAHYTbIE BO3BLILWEHHOCTM Ha PEYHOW NMoMMe pasnuyHoro
NPOUCXOXKOEHUS.

3.6

rpyHT: JTtobast ropHas nopoga, no4ea v TEXHOTeHHbIe MUHeparnbHble 0BpasoBaHus, paccMaTpuBaeMele
KaK MHOTOKOMMOHEHTHbIE AWHAMWUYHbIE CUCTEMbI M KaK 4acTb reofiorM4eckoin cpebl, U3y4aemble B CBSI3U C
MHXEHEePHO-X03ANCTBEHHON OeATENLHOCTLIO.

[TOCT 25100—2020, nyHkT 3.3]

3.7 rpapabl: ManouHepUUOHHbIE, BOMHOOBpasHble JOHHbIE CTPYKTYPbl MAaccoBOro pacnpocTpaHeHus B
pycne, couamepumMele ¢ rmyBUHON NoTokKa.

3.8 nnaHoBble gechopMauun pycna: MaMeHeHMe pa3MepoB W MOMOKEHUs B NPOCTPaHCTBE PeYHOro
pycna v oTAenbHbIX pycrnoBbiX 06pa3oBaHuii, cBA3aHHbIE C NEPeoTNOXKEeHNEM HAaHOCOB.

3.9 BepTuKanbHble gediopmaumm pycna: ameHeHne BbICOTHbLIX OTMETOK PeYHOro AHa, MPOMCXOAs-
lee B pesynsTate ABMXKEHUS LOHHLIX HAHOCOB B Pa3nMYHbIX BHYTPUPYCNOBLIX hopMax.

3.10

3axop: CKOMMeHus Wyri ¢ BKIKYEHWEM MenkobuMToro nbga B pycne peku, Bbi3biBalWwme CTECHEHMWE
BOOHOMO CEYEHWUs U CBA3AHHbIWM C 3TUM NOOBEM YPOBHS BOAbI.
[FOCT 19179—73, cTtatea 137]

3.11 3aHOCUMMOCTb: HDOLJ,ECC HakKonneHnda HaHOCOB B aKBaTtoOpwun UNn ee 4acTtun.

MpumevyaHume — [PUMEHUTENBHO K PYCNY PEKM MOHATUE «3aHOCUMOCTbY» (UMK «0BMeneHue» ) UCTonb3yeTcs ¢
y4eToM MOpchOnorMn ero AHa, Hanpumep: 3aHOCMMOCTEL MNneca, 3aHOCUMMOCTbL TPaHLUeu.

1) ﬂpOBO,EI,FIT B paMKax nepuoan4ecKkux pernamMmeHTHbIX TEXHUHECKNX obcnenoeaHuin nepexonos.
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3.12

U3NY4YUHA pPeKu: YUacToK U3BMIMCTOTO PEYHOro pycra Mexay ABYMsi CMeXHbIMWU Toukamu nepernba
€ro 0CeBon NNHUK.
[FOCT 19179—73, cTtatbsa 170]

3.13

MarucTpanbHbld TpyGonpoBop (AnNA TpaHCNOPTUPOBKM HedhTU U HedTenpoAyKToB): EAuHLIN
NPOU3BOACTBEHHO-TEXHOMOTMYECKUIA KOMMMEKC, NpeaHasHauYeHHblil Ona TpaHCNopTUPOBKU NOATrOTOBMNEH-
HOWM HEeTWU M HedTEeNnpoAYKTOB OT MYHKTOB NMpvMema OO MYHKTOB cAayu notpebutenam unu nepesanku vmx
Ha aBTOMOBUINLHLIA, XEeNe3HOA0POXKHbLIA UMK BOAHBLIA BUALI TPAHCNOPTA, COCTOAWMA U3 KOHCTPYKTUBHO U
TEeXHONMOTMYECKN B3aMMOCBA3aHHbLIX 0OLEKTOB, BKMYasA COOPYXEHWUA U 30aHWs, UCMoNb3ayeMble Ans uenen
obcnyKMBaHUs M ynpasneHus o6bekTaMu marucTpansHoro TpyGonposoaa.

M pupmMmeHaHne — I'Io,u, I'IO,E[FOTDBJ'IEHHOI‘/‘I HECbTbI'D NOHMMaeTCA NnpupoaHasa cMechb YrmeBoOgopodoB U pactBOo-

PEHHbIX B HUX HEYTMeBOAOPOAHBLIX KOMMOHEHTOB, HaXOOALLMXCA B XXMOKOM COCTOAAHWMK, COOTBETCTBYOLLAs TpeboBaHMAM
[OCT P 51858.

[FOCT P 57512—2017, cTaTtksa 2]

3.14 makpodpopma: KpynHoe peyHoe mopdionornyeckoe obpasoBaHue, BKMoYatowee B ceba noimeH-
HbIA MaccuB K ormbalollee ero pycno 1 onpegensioLLee TUNn pycnoBoro npoLuecca Ha y4acTKe.
3.15

MeaHApWMpoBaHMe: 3aKOHOMEpPHbIe NaHoBble AedopMauny PEYHbIX M3Ny4YMH, BO3HUKAKLIME B pe-
3yneTate B3aMMOAEWCTBUS pycna ¢ peYHbIM NOTOKOM.
[FOCT 19179—73, ctatbsa 172]

n punMmedvyaHune — Paznnuatot orpaHM4eHHoe, CBOGD,E[HDE M HE3aBepuweHHOe MeaHOpupoBaHne.

3.16 me3odhopma: KpynHoe rpagoobpasHoe cKonmneHue peyHblX JOHHbBIX HAHOCOB B pycnax pek, Cous-
MepKyMOe C LUMPUHOW pycna v onpeaensiollee ero Mopgonorm4ecKkoe CTpoeHue.

3.17 mexeHHoe pycrno ropHon peku: Hanbonee NnoHWxeHHasi 4acTb NaBOLOYHOIO pycra ropHON peku,
Nno KOTOPOW OCYLLECTBAETCHA CTOK BOAbl B MEXNaBOAOYHbIE Nepuodbl NpW cpegHeMHOroneTHeM FOpU30oHTe
neTHe-OCEHHEN MEXEHU.

3.18 mukpocopmbl: Menkue, ManoMHepUNOHHbIE, MAacCOBbLIe NecyaHble UMK rpaBURHO-raneyvyHele 0b-
pasoBaHusa — rpsgbl Ha QHE pek, coM3mMepumble ¢ rMyBuHOM NoToka, onpedensiolwme WepoxoBaTocTk pycna
1 Bblpaxatolmne pacxoq AOHHbLIX HAHOCOB.

3.19 mopdronornyeckm ogHOPOAHbLIN YH4AacTOK pevyHoro pycna: [poTsKeHHbIA y4acToK PEeYHOro pyc-
na, B Npefenax KoToporo TUN KPynHbIX PyCrnoBbIX (hopM W XapakTep pycrnoBoro npowuecca He npereprnesawT
CYLLLEeCTBEHHbLIX U3MEHEHUNA.

3.20 Haunok: Croi OTNOXeHUA peyHbIX, Kak MpaBuno, MenkMx HaHOCOB.

3.21 naBogoYHOE pycno ropHoW peku: YacTb AONUHEI TOPHOM pPeKKn, CUCTEMaTUYeCcKn 3aTannmeaemMmas
CpegHEeMHOroneTHUMK NaBogkamMu UM NUWEHHAA pacTUTENbHOCTW, B Npeaenax KOTopoW eXerogHo BO Bpems
NaBOAKOB NOAAEPKMBAETCA NPOLIECC NepPeoTNONEHUA PeyHbIX HaHocos ).

3.22

nepekar: XapaktepHas ANs1 paBHUHHbIX peKk (bopmMa OOHHOro penbeda, cPopMMpoBaHHast OTNOXKEHW-
MW HaHoCOoB, 0ObIYHO B BMAE LUMPOKOWN rpyabl, Nepecekarollei pycrno nog yrinomM K obliemy HanpaBneHuto
TEeYeHUs, Bbl3bIBAKOLLAS OTKNOHEHWE ero oT o4Horo Gepera K gpyromy.

[FOCT 19179—73, ctatbs 168]

3.23

nepexod (MarucTtpanbHoro Tpy6onpoBopga) 4Yepe3 Manbiii BOoAOTOK [BogoeMm]: YuyacTok maru-
cTpanbHoro TpybonpoBoaa, NPOMNOXKEHHbIA Yepe3 BOAHYI nperpagy WWpUHOW MeHee 25 M npu rmybuHe
MeHee 1,5 M unu wupuHoit meHee 10 M HE3aBMCKMMO OT MyBUHbI.

MpumeyaHune — WupuHa v rmy6buHa BOOHON Nperpaibl ONpenensiTcH B CTBOPE Nepexoaa no ropusoHTy Boabl
neTHe-0CeHHen mexeHn. MyBuHa NnpuHUMaeTca No HanbonsLUeW BENUYNHE.

[FTOCT 35070—2024, nyHkT 3.48]

1) Mo 3TOMY NPU3HAKY rpaHulbl NnaBogo4YHOro pycra ogHoO3Ha4YHO ON03HakTCA Ha al3po- MU KOCMUYECKMX CHUMKaX.
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3.24

nnec: MMy6oKoBOAHbLIV Y4aCTOK peku, Haxo4AWMNCes oBbIMHO MeXay nepeKkaTamu.
[FTOCT 19179—73, ctatba 169]

3.25

noboveHb: pebHeras YacTb KpynHoOW rpsafbl, NepecekatwLen pycno, obbl4HO 3aTonnseMas B nomo-
Boabe 1 obcbixaoLan B NpubperoBon 4acTu B MEXeHb.
[FOCT 19179—73, cTtatbsa 174]

3.26

nodBodHbIN nepexod (MarmcTpanbHoro Tpy6onposoaa): YyacTok marmcTpanbHoro Tpybonposoga, npo-
NOXeHHEI ¢ 3arnybneHneM B 4HO NepecekaeMoi BOAHO nNperpaap! LWMPUHON No 3epkany BoAbl B MexeHb 10 M u
tonee u rmybuHon 1,5 M 1 Bonee vnu WKWPKWHOIN NO 3epKkany Bodkbl B MexeHb 25 M 1 Gonee He3aBUCUMO OT rMyBKHBbI.
[TOCT P 57512—2017, cTtaTbsa 33]

3.27

normMa: YacTtb AHa pedyHol OOMNWHbI, CIIOXEeHHaa HaHoCaMK U NeprMoaMYeckn 3annMBaemas B NonosoabLe
M NaBoOKu.
[FOCT 19179—73, ctatha 161]

3.28 norimMa ropHou peku: HacTb AHa LONWHBI, CNIOXEHHASA PEYHbLIM anmoBUEM, 3aKpenneHHas MHOro-
NeTHeW pacTUTENBHOCTLH, HE3HAYMTENBHO BO3BLILIAKLLAACH HA4 NABOLAOYHLIM PYCIIOM PEKW 1 nepuogude-
CKU 3aTannusaemMasi BbICOKMMU BoOaMU.

3.29 nosic pycnocgopMUpoOBaHUA MHOTOPYKaBHbIX pycen: YacTb AHA JONWHbLI, 3aKNiOYeHHas Mexay
TNUHUSAMMU, KcaTElNbHLIMU K 30HaM MakcUManbHbIX AedopMalnii Ha NPOTUBOMONOXKHbLIX Beperax KpalHUX Npo-
TOK MHOTFOPYKaBHOrO pycrna.

3.30 nosic pycrnodopMmupoBaHUA ONA MeaHOAPUPYOLWKUX pycen: YacTb AHa OONWHbLI, 3aKIYeHHas
MEXAY NMUHUAMM, KacaTenbHbIMW K BEPLUMHAM U3MNYYUH Ha KaxaoM M3 Beperos MeaHapupyroLLero pycna.

3.31 npodunb npegensHOro pasmMmbiBa pycna: [lporHoanpyemas NuMHUS, orpaHuyYnBaLas Bce pyc-
NoBble nepedopMUpoBaHns B BbiDpaHHOM CTBOpEe NOABOLHOro nepexopa Tpybonposoga B TeYeHWe BCero
CpOKa ero aKcnnyarauMm 1 NOCTPOEHHAsA Ha OCHOBE NPOBEAEHHbIX MHKEHEPHbIX U3bICKAHWWA, NMPOM3BEOEHHbIX
pacyeToB ¥ NPOrHO30B BCEX BUAOB AedopMaLuii peYHOro pycna 1 NoiMbl Ha 3a4aHHbIi nepuoa Bpemenmn ).

3.32 npochune npegensHbIX gedropmauui: [Npoduns npegensHeIx gedopmaluii o cTBOPY Nepexoaa Tpy-
Bonpoeofa, CTPOALWMACH NpY NPOrHO3MpoBaHMKM Aedopmauunii B cTBOpe nepexoga Tpybonposoga Yepes Bogoem.

3.33 peka-aHanor: Peka, oTHOcSILLAsACA K TAKOMY Xe, Kak U nepecekaemas TpybonpoBoaom peka, ru-
OpomMopdonornyeckoMy TUMY PeYHOro pycna W K TUMy pPYCNoBOro npolecca, UMelLllas aHanorMyHble UIu
Bnunzkme ¢ nepecekaemon pekoW MopdoMeTpuYeckue napameTpbl M pacnofioXeHHas B npegenax Tex e
naHawadTHOW 30HBI UMW pPaloHa.

3.34

Gonblasn peka: Peka, bacceliH KOTOpoW pacnonaraeTcs B HECKONbLKUX reorpadnyeckix 3oHax v rugpo-
FIOMMYECKNiA PEXNUM ee He CBONCTBEHEH NS pek Kax/oi reorpacyeckoit 30Hbl B OTAENbHOCTHZ),

MpumeyvyaHne — K kateropmm BonblUMX pek OTHOCATCH pPaBHWHHbLIE PeKW, MMetoLw e BaccerH nnowanpko bo-
nee 50 000 kmZ2.

[FOCT 19179—73, cTatea 25]

3.35 ropHas peka: Peka, npoTekatowiasl B cnabo paspaboTaHHOM JONWHE C KPYThIMKU CKNOHaM1 1 Tpya-
Hopa3MblBAeMbIM QHOM, KOTOpasi MOXeT MMeTb pasHblid Mopdonornyecknii 0bnmMk — OT KaHbOHa 4o pacnna-
CTAHHOTIO MO WWPUHE OONWHLI MaBOAOYHOTO pycna, XapakTepuayrLwascs 6onbWNMM YKITOHAMN, He3HaYMTeNb-
HbIMU rNyBuHaMK, BypHbIM TeYeHWeM, NaBogOYHBIM PEXMMOM CTOKa BOAbl U HEMOCTOSIHHBLIM, NPEepPLIBUCTLIM
XapakTepoM TpaHCnopTa raneyHo-BanyHHbIX AOHHbLIX HAHOCOB.

1) Mpodmne NpeaensHoro pasMbiea PeYHOro pycna NokaabiBaeT HanGoMbLLMIA BO3MOXHbIIA Pa3MbIB pYCna 3a 3afaHHbIi ne-
puog. Mpoduns NpenensHOro pasmbiBa — 3T0 NAHKUSA, 3@ KOTOPYIO PYCO He BbIAAET 3a pacHeTHLIV Nepyog (rapaHTuiiHasa NHus).

2) TMpw 3TOM CTOK ABMAETCA TPAH3WUTHLIM B Mpeaenax oTAensHbIX reorpadIeckix 30H, U ero XxapakTepUCTUKN Takke
4acTo HE COOTBETCTBYIOT peKaMm 3TUX 30H.
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3.36

Manas peka: Peka, bacceilH KOTopoli pacnonaraeTca B 0QHOW reorpacduyeckoi 30He, U rmgponoruye-
CKWil peXuM ee noj, BNUsSHUEM MECTHbIX (haKTOPOB MOXET BbiTh He CBOICTBEHEH ANS peK aToi 30HbI 1),

MpumeyaHune — K kaTeropum mankix pek 0THOCATCS peku, MMeroLLe Baccelin nnowaasio He Gonee 2000 km2.
[FTOCT 19179—73, cTtatba 27]

3.37 nonyropHas peka: Peka, no Mopdonoru4yeckuM xapakTepucTukam SOMNWHL! W pycna W ruapasnuye-
CKUM XapaKTepUCTUKaM NOToKa 3aHUMAIoLLAs NPOMEKYTOUHOE NONOKEHME MEXAY FOPHOM U PaBHUHHOM pekon?).
3.38 paBHMHHas peka: Peka, npoTekalollas B OTHOCUTENbLHO HernyBoKoi fonKrHe, ¢ MONorMMK CKIoHamu, B cob-
CTBEHHbLIX UMK YHACMEeA0oBaHHbLIX anmoBuarbHbIX HECBSA3HbLIX TPYHTax, B pycne, MHOTAA OfHOPYKABHOM, W3BUMUCTOM,
C 3aKOHOMEepHLIM YepefoBaHWeM NEecoB W NepekaToB, MHOrda pasBeTBIeHHOM Ha pykaBa, XapaKTepusyloLlasca He-
BONbLLUVMIM YKIOHAMU, MEANEHHLIM TEHYEHWEM M HeNpepbIBHLIM TPAHCMOPTOM JOHHLIX HAHOCOB B TRYEHWe BCero roga.
3.39

cpenHAn peka: Peka, 6bacceliH kOTOpoW pacnonaraeTcsa B 0AHOW reorpadu4eckon 3oHe?), n rmapono-
rTMYECKUA PEXUM ee CBOWCTBEHEH ONSA PeK 3TOM 30HbI.

MpumeuyaHue — K KaTeropum cpeaHWX pek OTHOGATCH PaBHWHHBLIE PekW, MMeLLve GacceiH nnowaaso ot
2000 go 50 000 km2.

[FOCT 19179—73, cTtatba 26]
3.40

pycno peku: BoipaboTaHHOE pedHbIM NOTOKOM MOXe, N0 KOTOPOMY OCYLLECTBMASETCA CToK 6e3 3atonne-
HWSA NONMBbI.
[FOCT 19179—73, ctatbsa 160]

3.41

pycnoBo# npouecc: [10CToAHHO NpoucXoasaLLMe U3MeHeHUs MOP(ONOrMYecKkoro CTPOeHUs pycna Bo-
[0TOKa 1 NoimMel, 0ByCroBneHHble AEACTBMEM TeKyLLEn BOabl.
[FOCT 19179—73, ctatbsa 162]

3.42

pycnoBble gedopMaumnmn: MameHeHUa pasMepoB 1 NMOMOXeHUs B MPOCTPAHCTBE PEYHOro pycna u oT-
OernbHbIX pycnoBbiX 06pa3oBaHui, CBA3aHHbIE C NEPEOTNOXEHUEM HAHOCOB.
[FOCT 19179—73, cTatbsa 165]

3.43 coopyxeHue: PesynestaTt cTponTenbcTBa, NPeacTaBnAnLWwmuin cobol 06 beMHY NMOCKOCTHYIO UMK
AWHEWNHYI0 CTPOUTENbBHYIO CUCTEMY, UMEIOLLYI0 HAa3eMHYI0, HaA3eMHY0 1 (M) NOA3EeMHYI0 4acTu, cocTosLne
M3 HEeCYLLMX, @ B OTAEMbHbLIX CIyYasix U orpaXaaloLnx CTPOUTENbHLIX KOHCTPYKLWA, N NpefHasHa4YeHHyo Ans
BbIMOMHEHWS MPON3BOACTBEHHbIX MPOLIECCOB pasfnM4HOro Buaa, XxpaHeHns nNpoAayKLun, BpeMeHHoro npebbisa-
HWA Miogen, nepemMeLLeHna NMiaen u rpysos.

3.44 cTBOp nepexopa TpyGonpoBoaa: [naHoBoe nonoXeHwe M BepTUKanbHas MIOCKOCTb, COOTBET-
CTBYIOLLME MPOEKTHON OCK NOABOAHOrMO Nepexofa B nNpeAenax ero rpaHul, KoTopble o603HaueHs! cnewnans-
HbiIMK 3HakamMmu Ha oboux Beperax, onpegensoWwMMmM pasMeLleHme NoaBoO4HOro nepexoaa.

3.45 cTeneHb pa3BUTOCTHM U3NY4uHbl: COOTHOLLEHUE AMUHBI U3NY4YUHBI MO CPeaHeRn NMHUM pycna peku
B MEXEHHbIN NepuoA W Lara U3ny4mHbl — paccTOAHUS Mexay To4KaMun nepernda nanyyuHbl Mo NPAMON FIUHWK.

3.46 Tanbeer: JlnHua Hanbonee HU3KMX OTMETOK JHA B NONEPEeYHbIX CeYeHNAX pycna peku.

3.47

TUN pycnoBoro npouecca: OnpegeneHHas cxema gedopmaunn pycna v NoiMbl PeKu, BO3HMKaKLas
B pe3ynbTate OnpeneneHHoro covetaHus 0COBeHHOCTEN BOOHOMO peXMmMa, CTOKa HaHOCOB, OrpaHu4m1Bato-
wmx gedbopmMalmio YCNoBUA U oTpaxatowas hopMy TpaHCcnopTa HaHOCOB.

[FOCT 19179—73, ctatbs 163]

1) UeTkoil rpaHmLIbl MEXAY CPeaHUMIA 1 MarnbIM1 pekamm, a Takke Mexay ManbiMv peKami 1 pydbaMin He cyliectayerT. Mpu-
MEHWUTENBHO K NPOEKTUPOBAHMIO NOABOAHLIX NEPEXonoB TPyOoNpoOBOAOR K KATEFOPUW MarbIX PEK MOMYT BbITs OTHECEHbI PEKU LUMPU-
Hoin oT 10 go 25 M npu MakcumansHol rmybuHe Gonee 1,5 M, NnepeceyeHne KOTOPbIX OTHOCKTCA K KaTEropuK «NOABOAHLIN Nepexony.

2) YyacTku NonyropHbIX pek HabnioaaTcs NpY BbIXOAE BOLOTOKA U3 FOPHOI 30HLI HA PABHUHY.

3) MNpw 3TOM CTOK pekn hopMUpYeTCs B YCIOBHO OOHOPOAHbIX (AM3MKO-reorpadnyecknx yCrioBUsX W Bce BUOLI ee
NUTaHUA MMEKOT XapakTepHOE COOTHOLLIEHUE, CBOMCTBEHHOE AaHHOMY h3MKO-reorpauyeckomMy paoHy.
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3.48

TpaHcnopTUpoBaHue HedTu [HedTenpoaykToB]: COBOKYNHOCTL B3aWMOCBA3aHHBLIX TEXHONoruye-
CKUX onepauuii no npueMy HeTU/HeOTENPOAYKTOB B NYHKTE OTNPABIEHUS, Nepekaqke No MarucTpanbHOMY
Tpy6onpoBoay, coade B MyHKTe Ha3HAYeHUs UMW Ha nepeBanky (Hanwe).

[FTOCT 34563—2019, nyHkT 3.63]

3.49

Tpacca Tpy6onpoBoga: [NonoxeHune ocu Tpybonposoaa, onpeAensieMoe Ha MECTHOCTU ee npoekunei
Ha ropU3OHTarbHYIO U BEPTUKarNbHYIO MMOCKOCTH.
[FOCT 34182—2017, nyHkT 3.59]

3.50

Tpy6onpoBoa (ans TpaHCcnopTUPOBKU HehTU MHedTenpoAYKTOB): CoopyXeHue 13 UMNMHAPUYECKIX
Tpyb, COeOMHWUTENLHLIX AeTanel U yCTaHOBNEHHON Ha HMX TpyBonpoBOAHON apMaTypbl, NpedHa3Ha4YeHHoe
Ansi TPaHCNOPTUPOBKU HeOTN U HE(PTENPOOYKTOB.

[FTOCT 35070—2024, nyHkT 3.77]

3.51 cppakuymm: MpaHULbl YacTUL PEYHLIX HAHOCOB, UMELLMX BrnakMe pasmepsbl (frpaHynoMeTpuyeckue
dhpakuun).
3.52
wyra: BcnnbiBlWIWA Ha NOBEPXHOCTL UMW 3aHECEHHbI B rMy6b NMOTOKa BHYTPWBOAHLIA Ned B BUAe

KOMbEB, KOBPOB, BEHKOB W NOANeAHbIX CKOMMEeHWUA.
[FOCT 19179—73, cTtatba 135]

4 CokpalieHus

B HacTosilweM cTaHAapTe NpUMeHeHbl criedyloLe coKpalleHus:
BNC — eo3gyliHoe na3epHoe CKaHUPOBRAHME;

MHBLL, — ropuaoHTanbHO HanpaeBneHHoe BypeHue LNToM;
MM — ropHas noMMeHHass MHOTOPYKaBHOCTE;

[Ob — ponuvHHoe Bny:xaaHue;

N33 — gucTaHuMoHHOE 30HAMpOoBaHWe 3eMnu;

NN — nHxeHepHO-reonorn4yeckne M3biCKaHus;

MO — nHxeHepHO-reoge3ndYeckne U3bICKaHus;

NI — nHXeHepHO-rMapoMeTeoponorMyeckme N3bicKaHus;
I3 — MHXeHepHO-reonormyecknini aneMeHT,

JII — neHToYHO-TPSIO0BbLIN TUM PYCrIOBOro Npouecca;

MH — marucTpaneHbI HehTenporoL;

MT — marucTpanbHeIi Tpybonpoeog;

H3M — HesaBeplIeHHOE MeaHAPVMPOBaHUNE;

HHB — HaknoHHO-HanpaeneHHoe DypeHue;

HCM — HepyOHble CTpoWTenbHbIE MaTepuanbl;

OM — orpaHvnyeHHOe MeaHOpPUPOBaHKE;

NMB — nobo4HeBbLIA TN PYCrNoBOro nNpoLecca;

MM — nolMMeHHas MHOrOpYKaBHOCTE;

MM — nogBogHbIA Nepexoq;

MNP — npodwune npegensHOro pasmeisa;

PM — pycnoBasi MHOrOpYKaBHOCTb;

CM — cBoboaHOe MeaHapupoBaHue.

5 O6wme nonoxeHun

5.1 Mpoknagka MT Ha yudacTkax [ yepe3 BogHble 06beKkTbl A0MKHA ObiTh BbIMOMHEHA TPaHLENHbIM
unu 6ecTtpaHwenHbim cnocobamn: metogamu HHB, MUKpOTOHHENMPOBaHWA, TOHHENWPOBAHUA C UCMOMNb30Ba-
HUEM LLWTOBOMW Npoxogku, «Tpyba B Tpybe», Hag3emHon npoknagkon (cM. CI 36.13330).

5.2 CornacHo KnaccugukaLmnm pevHbIX WHXEHEPHbIX COOPYXEHWA M MeponpusTUiA MO XapakTepy ux
B3aumMogencTBMA ¢ pycrioBbiM npoueccom [N Tpy©onpoBodoB Yepes pekn OTHOCATCA K TUMY MacCHBHbLIX
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COOpYXeHW (CM. npunoxeHne A), He cnocobHbIX BMWATbL HA XapakKTEpPUCTUKM PYCIOBOro npouecca, a nog-
BEPKEHHbIX UX BNUAHWID. [ToaToMy nNpu npoekTupoBaHum HOBbIX I MT unu nx pekoHCTpyKUMKM Heobxoaumo
yKknaabiBaTb (NepeyknagsiBaTtk) Tpybonpoeos B npegenax MMM BHe obnacTtei npoueccoB pycnodopMupoBa-
HWS KaK B NNTAHOBOM OTHOLUEHWUU, TaK U B BEPTUKANBHOM.

[na obecnedyeHus HagexHoW akcnnyaTtauuu MMM TpybonpoBoaooB 4Yepe3 BoOHble Mperpagbl Npu BCex
crnocobax 1 MeTogax Ux NnepecevyeHns U Ha Bcex cTaausix npoektuposanus MM (NoaroToBKM AOKYMEHTOB Tep-
pPUTOPManbHOTO MMaHWPOBAHWUA, apXUTEKTYPHO-CTPOUTENbHOMO MPOEKTUPOBAHUA, CTPOMTENBLCTBA W PEKOH-
cTpykumm MMN) HeobxogMMO BLINOMHATE OLEHKY XapaKTepUCTUK PYCrOBOro Npouecca Ha y4acTke NMpOoeKkTU-
poBaHua, AedopMalunii pycrna BogoToka, AedhopMaLMid AHa U BeperoB BOOOEMOB WM UX MPOrHO3UMPOBaHWE Ha
BeCb pacyeTHbIi Nepuod akcnnyatauum M.

5.3 B cooteetcTBUM ¢ CIM 47.13330.2016 (7.1.5) uaydeHue npoLeccoB pycrnoBLIX U NOMMeHHbIX gedop-
MaLUKit Ha pekax, gedopmMauunii AHa 1 Beperoe BogoeMoB BhinonHseTca B coctase TMW ana ctpoutensbcTBa
M PEKOHCTPYKLUKM NEPEXOOOB Yepes BogHbIe nNperpagbi.

5.4 TporHo3 nnaHoBbLIX M BEpPTUKaNbHbLIX AedopMaunid U NOCTPoeHWe Npodunsa npeaenbHOro pasmMbiBa
pycna peku B CTBOpe nepexofa OCYLLEeCTBMAKT HA OCHOBE cOBpaHHbIX PETPOCMEKTMBHLIX MaTepuanos no nepe-
xonay, matepuanoe UMW 1 matepuanoB nHxeHepHo-rugporpacguyeckux paboT, BeiNonHsaeMbix B coctaee MITNA.

5.5 Npwu oLEeHKe 1 NPOrHO3UPOBaAHUN NNAHOBLIX M BEPTUKANEHLIX AedopMalnid cnefyeT yYuTsIBaTb Ma-
Tepuansl W Ha yyacTke M1, xapakTepusyoLmMe UHXeHepHO-reonorMyeckoe CTpoeHne aHa AONUHbI, MOAMbI
¥ pycna uiu akBatopvuy Bogoema.

5.6 [insi oueHKn hakTUYECKMX NNaHOBLIX U BepTUKanbHbIX AedopMalumii Ha ydYacTke nepexoga Tpybo-
npoBoga crnefyeT MoMnb30BaThCs UMEKLMMUCA KapTorpaduyeckuMn M TonorpadpuyeckumMy Matepuanamu,
JaHHeiMn 133 — aspodoTochbeMKkaMy UMM KOCMUYECKUMU CHUMKaMW HM3Koro paspelweHusa (30 m), a ans
YCTAHOBMEHUSA TuUNa pPycNoBOro npowuecca — a3poOTOCHUMKAMU UM KOCMUYECKUMU CHUMKAMMK BbICOKOIO
paspeweHuns (1—2,5 M) pasHbix NeT cbeMkn. [Jns yCTaHOBNEHWS KONMWYECTBEHHbIX 3Ha4YEeHUI NNaHoBbIX de-
copmauni Geperoe crnefyeTt Nofb3oBaThbCs 3eMNEYyCTPOUTENBHBIMU NAaHamMu1, NOUMaHCKUMKU KapTamMin pas-
HbIX NeT U3naHua, MmaTepuanamu rupoMeTpUuYeckux U3MepeHni, BbINOMNHAEMbIX Ha MTMAPONOrMyecknx nocrax
u cTaHumsx Pocrugpometa, pycnoBbiMA U BeperoBbIMU CheMKaMWU pevHbIX BAacCeRHOBLIX YNpaBNeHUn nyTu,
MaTepuanamMu paHee BhINOMHEHHbLIX U3bICKAaHWIA pa3NUYHbIX OpraHn3aunii, a Takke AaHHbIMW PErynspHbIX pe-
rmameHTHbIX 06cnefoBaHUiA NapannenbHbIX HUTOK TpybonpoBOAOR, NPOBOAUMEBIX B MEpPUO, UX SKcnnyaTaunm.

Mpy HEeOBXOAMMOCTM AEeTallbHOro NPOrHO3a PYCMNOBOro NPOLEecca ANsl PeK C aKkTUBHLIMUW U CIIOXHO Mpo-
THO3UPYEMbIMWA PYCNOBLIMW MpOLEcCamMi Ha BTOPOM 3Tane WHXEHEPHbIX W3bICKaHWIA (Ans apXUTEeKTYpPHO-
CTPOUTENLHOTO NPOEKTMPOBAHWUS) NPU NOATOTOBKE NMPOEKTHOW JOKYMEHTaUMM 0B6beKTOB KanuTanbHOro CTPo-
UTeNbCTBa MOXHO NPOBOAWTL paboTkl N0 HAYYHOMY COMPOBOXAEHUIO pa3paboTky NpoekTa nepexona B 4actu
pas3BUTMA PYCMOBLIX MPOLIECCOB MO crneuuansHelM nporpammam B cooteBetcTBum ¢ CI 482.1325800.2020
(5.10.9.3,71.7,719un 7.1.11) n CN 47.13330.2016 (7.3.2.1n 7.3.2.2).

5.7 B cnoxHbIX yCNOBUAX Pa3BUTUSA MMNAHOBbLIX M BEPTUKaNbHbLIX AedhopMaLluid, KONMYeCTBEHHAas OLeHKa
KOTOPbIX MOXEeT ObITb 3aTpygHeHa Mpu UCNoSib30BaHMKM CTaHAAPTHLIX METO40B, CnedyeT npeaycMaTpuMBarh
paboTbl MO MaTemaTnyeckomy unu nabopaTtopHoMy hM3MYECKOMY MOLENUpOoBaHWUI0 PYCNOBbLIX MPOLECCOoB.
BuinonHeHne Takux paboT HeoBXoaAMMO OCYLLECTBNATL NO OTAENbHOMY 33a4aHUK0 U NporpaMMe C Npueneve-
HMEeM opraHuzauuin, obnagawwmx nubo skcnepumeHTansHoW 6ason u rmapaenuyeckon naboparopuen, nubo
MUUEH3UPOBAHHLIMU MaTeMaTUYeCKUMIN TMOPOAUHAMUYECKMMI MOOENSAMMU.

5.8 MNpwu HazHaveHun cTBopa [ unu Npun oLeHKe COCTOAHMS CYLLeCTBYOLero cteopa HeobXoaumo oue-
HUTb BNusHKWe Ha MMl apyrux cyLecTBYHOLWNX, CTPOSLLMXCH, NPOEKTUPYEMbIX UMK NAaHUPYEMbIX TMAPOTEXHN-
YECKMX COOPYIKEHWI (MPU HaNWYKMKM CBEL,EeHNA 0 NPOEKTMPOBaHUK 1 NNaHUPOBaHKK), B TOM Yncne 1 NI HedTe-
1 HedpTenpoayKTONPOBOAOR, PACMONOKEHHLIX KaK BhILIE, TAK U HUXE CTBOPA NepecevyeHust.

Mpw oueHke OPMbI BIMIASHUA 3TUX TMOPOTEXHUYECKUX COOPYXEHUA U MEPONPUSATMIA HA XapakTep nna-
HOBbIX U BEPTUKaNbHLIX Aeopmayui Ha y4acTke Nepexoa creqyeT PyKOBOACTBOBATLCA MPUMNOXKEHUEM A.

Ocobyto onacHoCTb ANs YCTOMYMBOCTK AHa 1 beperos B cTBope [N npegcTaBnswoT gHOYIyOWUTenbHbIe
paboThl ANA yny4lweHWss CYyAOX04HbIX YCOBWIA, pazpaboTka B pycrne 1 Ha NolMe Wiv B npegenax aksatopun
BOLOEMA KapbepoB HEPYAHbIX CTPOUTENbHbLIX MaTepuarnos, a Takke PEMOHTHO-3aLLUTHbIE CTPOUTENbHbLIE Me-
pONpUATMA HA HUTKaxX TpyBonpoBOAOR, pacnonoXeHHbiX BBNM3uM paccMaTpUBaeMoro cTeopa.

5.9 OCHOBHbLIM pe3ynsTaToM NpOrHo3a NNaHoOBLIX M BEPTMKANbHLIX Aed)OpMaLMiA PEYHOr0 pycna B CTBO-
pe nepexoga siensetca [P pycna B cTBope nepexofa, a pe3ynsTaToM NPOorHo3a MNaHoBbIX U BbICOTHBIX
gedopmaunii gHa n beperoe BogoeMoB — npodunb npegenbHbiX gehopMal i, y4eT KOTOPbIX NPW NPOeKTK-
poBaHWK nepexona obecnevynBaeT HaAEeXKHOCTb Ha BECb CPOK €ro aKcnnyaTtaumu.
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[MporHo3aupoBaHue MMNaHoBbIX W BepTUKamnbHbIX AedopMauuid pycna aons onpegeneHus nonepeYyHoro
MNP pycna cnegyeT BLINOMHATL HA OCHOBAHUMW YCTAHOBIEHHOM AUHAMMKW: PEYHbIX MaKpOoopM (MOMMEHHBIX
MaCCWBOB PEYHbIX U3MYYUH, PEYHELIX NPOTOK, OCTPOBOB), PYCNOBBIX Me30hopM (NMEHTOYHbIX rpsa, nobouHen,
ocepenkoB-rpsa) U pycrioBbix MUkpodopm (rpsgoBbix GopM ABUKEHWS OOHHBIX HAHOCOB).

MporHo3MpoBaHWe NNaHoOBbIX U BEPTMKaNbHbIX AedpopMaLin oHa M beperos BOLOEMOB Ans yCTaHoBMe-
HUSA Npodunsa npegensHbIX gedopmaunii cnegyeT BoINOMNHATE HA OCHOBE M3YYeHUs TeHOeHUWA U UHTEeHCUB-
HocTu abpa3unu beperoB 1 BepTUKanbHbIX AedopMaluia JHa ¢ y4eToMm BAons0eperoBoro TpaHcnopTa A0OHHbIX
HaHOCOB Ha aKkBaTopWK BOOOEMOB.

[MporHoaupoBaHue NNaHoBbLIX U BepTUKanbHbIX gedopmMaunin pycna u noctpoeHue nonepevHoro MNP
pycna cnegyeT BbINOMHATbE C y4eTOM rnapoMopdonornyecknx TMNOB peYHbIX pycern 1 TUMOB pPycNoBOro npo-
Liecca, xapakTepucTuKa KOTopbIX NpuBeaeHa B npunoxeHun b.

Kpome TOro, npu aHanuse TeHOeHUWA pa3BUTUA NPOLECCOB PYCnogopMUPOBaHUA Ha y4acTKe NPoeKTy-
pyemoro nepexofa Tpybonpoeoga crnegyeT NpOBOAMTL aHaNM3 BO3MOXKHOIO BNWSIHUS peanu3oBaHHbIX paHee
Ha cocefHWUX HWUTKax TpybonpoBOOOB 3aLLMTHBLIX MEPONPUATAA. 3TOT aHanuM3 OOMKeH ObiTh BLIMOMHEH HA
OCHOBE MaTepuarnoB UHXeHepHo-rugporpaduyecknx paboT (akTyansHOW pyCNoBOW ChEMKN), B KOTOPYHO cne-
OYET BKMKMaTb TEXHUYECKNE KOPUMOOPbI BCEX COCEAHMX HUTOK TPyBOoNpoBOA0B, U Marepnanos UX perynsipHbix
pernaMmeHTHbIX 06cnegoBaHmid. Mpu ocobol 3arpyKEHHOCTK y4acTKa NPOeKTMPYeMOro Nepexocia 3aMTHbIMM
MEepOonpUATUAMU HA COCEOHMX HUTKaxX peKOMeHOYyeTcsa npegycMaTpusaTth paboTbl N0 MareMatuyeckoMy WU
nabopaTtopHoOMy (hn3nveckoMy MOLENMPOBaHWUIO PYCNOBbIX NpoueccoB. BeinonHeHue Takmx paboTt Heobxoau-
MO OCYLLEeCTBINATE MO OTAENbHOMY 3a4aHuI0 U NporpaMMe c NpyBneYeHnem opraHnsaumin, obnagawLwmx nubo
3KcnepuMeHTansHoin 6a3oin 1 rmgpaenuyeckon nabopatopuei, NTMBO NULEH3UPOBAHHLIMY MaTEMaTUYECKUMM
rMApOAMHAMUYECKUMIN MOOENAMMU.

3abnaroBpeMeHHOCTb NPOrHo3a NNaHoBbIX Y BEpPTUKanbHbIX Aedopmayuni Ha yyacTke [T onpegenswoT
CPOKOM ero 3KcnnyaTauuu 1 ycTaHaBnNUBaT B 3aaHUN Ha UHXEeHepHble U3bICKaHWS.

5.10 Mpwu npoekTuposaHum MM MT Ha cTaguu pa3paboTKu NpoeKTa opraHn3aLnn CTPOUTENLCTBA PEKO-
MEHAYETCH BbIMNOMHUTE PACYeTHYK OLEHKY NapamMeTpoB 30H pacnpocTpaHeHWs TeXHONOrM4yeckon MyTHOCTH
npv NPOU3BOACTEE 3eMINAHbIX paboT B pycnax pek, y4YWTbIBAKLLYI CPOKUM CTPOUTENbCTBaA nepexona, Buabl
MCMNOoNb3yeMon 3eMNeporHON TEXHUKN, ee MPOU3BOAUTENLHOCTL, NPEAYCMOTPEHHYI0 NPOEKTOM TEXHOMOTUI0
npow3BoAcTBa paboT, NnapamMeTpel TpaHLIEN U TMAPOMETPUYECKNE XapaKTEPUCTUKM BOOHOMO NOTOKA B NEPUOS
cTpouTenscTBa. Heobxogvmble AN 3TOM OLIEHKW pacyeThbl CreAyeT NPOBOANTL B COOTBETCTBUM C METOAMKON,
npegcTaBnNeHHoN B NpunoxeHun B.

5.11 OcobeHHocTK oedopMaLMiA peYHbIX pycen Ha NOABOOHLIX Nepexofax Tpy6onpoBodoB B paioHax
pacnpocTpaHeHns1 MHOroNeTHEMEep3nblX MPYHTOB B 3UMHUIA Nepuog npueefeHsl B NPpUNaxeHun I

6 OnucaHne U OCHOBHbIE XapaKTepUCTUKK TUMOB PYCIIOBOro npouecca
M Pe4YHbIX NONM

6.1 MNporHo3anporaHne NNaHOBLIX U BEPTUKANbHLIX AedopMaLUiA PeYHBIX PYCen 1 NoiM W NOCTPOEHME
MMP pycen B cTBOpax nepexofoB CredyeT OCYLWEeCTBNATh C YYETOM MOMOXKEHWHA rMapoMopdorormyeckomn
TEOPUM pPYCrOBOro npouecca, rMapoMopdionorMyeckon TUNM3aumnmn pedHbIX pycen v knaccudukaumm TUnos
pycnoBoro npouecca, pa3paboTaHHbIX B pamKax 3TON TEOPUM U U3NOXKEHHbIX B NPUNoXeHun b.

6.2 MNpu aHanu3e gedopmMaunil pedHbIX pycen crnedyeT yyuTbiBatk, YTO gedopMaumn peyHbix pycen
MOFyT ObITb LMKIUYECKUMM 0BpaTUMbIMU U OAHOHAMNPAaBMEHHbIMKU HeobOpaTuMbIMK. LlMknuyeckme obpatu-
Mble AedopMauunm CBA3aHbl C ABMMXEHUEM OOHHbBIX PYCrohOpMUPYIOLLMX HAHOCOB B BUAE OMCKPETHbLIX (hOpM
Tpex CTPYKTYPHbIX YPOBHEW: MUKPO-, ME30- 1 Makpocopm. OgHoHanpasneHHble HeobpaTtumele gedopmauum
06yCNoBNeHbl BNUAHNEM OTPaHUYMBAIOLLMX YCITOBUIA — UHXEHEPHO-TEONOMMYECKOro CTPOEHWSA PEYHOR JoNu-
Hbl, MHXXEHEPHbIX U MMAPOTEXHUYECKNX COOPYKEHUA U MEPOMNPUATUI B pycriax 1 Ha norMmax pek.

6.3 Mo cTeneHn BNUAHUA OrpaHUYMBaoLLMX akTOPOB PYyCNOBOro NpoLuecca Ha rugpasnuyeckme ycno-
BUA NPOXOXOEHWUA Pe4YHOro noToka B pasHble pa3bl BOAHOIO pexumMa pedHble pycrna cnegyet pasfgensTth Ha
TpU rmapomMopdonorMieckmx Tuna:

- oporpaduyeckmMe MexeHHsle pycna (I Tun);

- oporpadmyeckne naBofoyHble pycna (Il Tun);

- pycna, chopMuUpoBaBLUMecs B CODCTBEHHbBIX annioBuanbHbix oTnoxeHnax (I tun).

[eTanbHoe onucaHue 3Tux rugpoMopdonorMieckux TUMOB pedHbIX pycen npueeaeHo B Tabnuue b.1.

6.4 lNpwn ycTaHoBNeHWW TUNa pycrnoBoro npoLecca U Cxembl MHOroneTHUX gedopmMaunii peqHoro pycna u
NMoMNMbI CNedyeT UCMoMb30BaTh KNaccU@UKaLMoHHbIE ONMCcaHUA OeBATH TUNOB PYCMNOBOro NpoLlecca paBHUH-
HbIX ¥ TOPHBIX PeK M CXEM MX MHOTOMETHMX LIMKNnYecknx gedopmaunii, npusegeHHble B Tabnuue b5.2.
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7 Cnoco6bl M MeToAbl NPOKNagKu Tpy6onpoBoAoB Yepes peku B 3aBUCUMOCTHU
OT TMNa pycnoBoro npouecca

7.1 Ona obecnevyenns HagexHon akcnnyatauumum NN Tpybonpoesonos Beibop cnocoba, meToga n Mecta
nepece4yeHnsi pek AomkeH ObiTb onpegeneH KpoMe TeXHMKO-3KOHOMWYECKMX W 3KOMOrMYEecKUX rnokasartenem
elle 1 rnapomMopdonornyeckM napaMmeTpamMmu BoO4OTOKa M XapakTepom (CBOWCTBaMW) NPOLLECCOB €ro pyc-
noopMUpOBaHKS (PYCNOBLIX MPOLIECCOB).

7.2 CnocoObbl U MeToAbl NepecedYeHns BOAHOro obbekTa OOMKHbI COOTHOCUMTLCS C TUMOM W pa3MepomMm
peku cnegywow M obpazom:

- HA43eMHbI (BO3OYLWHbIA) cnocob OonyckaeTcs Npy NepecedeH ropHbIX PeK B MecTax CYKeHUs goMnnH
W YLLEeNWIA, CKanucToro JHa, a Takke Manbix pek B panoHax pacnpocTpaHeHUs MHOroNneTHeMEepP3nbiX FPYHTOB;

- TPaHLLEeWHbIA (MOABOAHBIN) cnocob peKoMeHOyeTCcsA Npu NepecevyeHn paBHUHHBIX PEK BCEX TUMOB pycC-
MOBOTO Npoliecca, a TakkKe anniBManbHbIX YYaCTKOB PEK TOPHO-NPEeAropHOW 30Hb!I U CPpeaHUX PeK B paioHax
pacnpocTpaHeHUst MHOTONEeTHEMEP3MbIX FPYHTOB;

- metoabl HHBE, THBLU, MMKpOTOHHENMPOBAHWSA 1 TOHHENMPOBAHMA C UCMONb30BaHWEM LLINTOBOM NPOX0A-
K/ peKOMeHAYeTCHd NPUMEHATb NPY NepeceqeHnr pPek, XxapakTepu3syLLNXca He3HaYUTENbHbIMW TOPU30HTamNb-
HBIMW W 3HAYNTENBHBIMUW BEPTUKANbHLIMU OedhopMaUWsaMK, a TAKKe PeK, XapaKTEPU3YOLLMXCA 3HAYNTENbHbI-
MU CKOPOCTSIMW TEYEHUI 1 BONbLUIWMM YOENbHBIM pacXo4oM AOHHBIX HAHOCOB, T. €. B YCMNOBUAX, UCKMHYaLLLMX
BO3MOXHOCTb COXpaHeHWs MPOEKTHbLIX NapaMeTpoBR TpaHLlleu Ao yknagku Tpybonpoeona. Mpuoputetsl nNpu
BolbOpe MeTofda CTpoMTenbCTBA Nepexoda ycTaHaBMMBAOT B 3aBUCHMOCTM OT WHXKEHEepPHO-reornorm4eckoro
CTPOEHWSI AHAa OOMWUHBI U OT TEXHWYECKMX BO3MOXHOCTEN NPoXoayeckoro obopygoBaHms.

7.3 Ctpoutenbctso MM metogamu HHB, MTHBLL, MUKpOTOHHENMPOBAHWA ¥ TOHHENMPOBaHWUA C UCMONb-
30BaHMEM LUNTOBOI NMPOXOAKX Npu BnaronpusaTHOM MHXKEHEPHO-TeONOrMYeCKOM CTPOEHMM AHa O0MNUHbI PeKo-
MeHOYeTCs OCYLLEeCTRMAATh!

- MpU orpaHM4yeHHOM cBOBOAHOM NPOCTPaHCTBE B KOPUAOPE, rae NPOoXeHo HECKOMNBKO TpyboNpoBOAOB U He-
BOZMOXHO 0BecnevnTs HafexXHYH 3KCMyaTauuio CyLLecTBYOLWMX TpyBONpoBoAOR NMpU CO30aHNA HOBOW TPaHLUEH;

- cTpouTenscTee [Nl HuKe 0T MOCTOB M APYrvX akTUBHbLIX coopyeHui | 1 |l kateropun, okasbiBaoLLMX
cylwecTeeHHoe oblee Unu nokanbHoe BO34EeNCTBME Ha MPOLEecChbl OBMKEeHWs OOHHbIX HAHOCOB W Ha Npo-
Lecchl pycnoOpMMpoOBaHNsA Ha y4acTKe MPOEKTUPYEMOro nepexoaa, XapakTepUCTUKMA KOTOPbIX NpUBEAEHDI
B NpunoxeHun A;

- NepeceYyeHUn BOLHOW Nperpagbl C MIHTEHCMBHLIM CYAOXOACTBOM W CBA3AHHBIMU C HUM pPEerynsiluMOHHbI-
MU U OHOYrMybuTensHeIMKM paboTaMu Ha Cy40BOM XO4y;

- Nnepece4eHn pek ¢ NOMMEHHON U PYCNOBOM MHOTOPYKaBHOCTAMMU C aKTUBHLIMK PYCNOBLIMUW Aedopma-
LWAMUW B Npefenax nosica pycnogopMnpoBaHus;

- NepeceyYeHnm pek ¢ NOMMEHHOW U PYCIOBOW MHOTOPYKaBHOCTAMM, NPKW KOTOPOM JOMNYCKaeTCa UCMOlb-
30BaHNe KOMBMHMPOBAHHOIO METoAa CTPOUTENLCTBA NEepPexoaa: TpaHLWenHoro u becTpaHLlenHoro (nogsem-
HOTO) Ha pPa3NUYHLIX Y4acTKax NornepeqyHoro ceMeHnss MHOTOPYKaBHOro pycna.

8 MeToauka BbIGOpa y4acTKOB NepeceveHuUsi pek MarucTpanbHbIMU HechTenpoBoaaMu
M CTBOPOB NOABOAHbLIX NepexoAoB MarucTpanbHbIX TPyOONpoOBOAOB Yepe3 peku

8.1 TpaHwWwelHbIA cnocob

8.1.1 lNpw Boibope BapuaHTOB pacnonoxeHwsa cteopos [ TpybonpoBoga yepea peky cnefyer pyko-
BogcTBOBaTbcA nonoxkeHuamn CM 36.13330.2012 (10.2.2, 10.2.5 — 10.2.8) v CIN 482.1325800.2020 (6.3.11
1 6.3.12) n ocylwecTBnATE BbIDOP NONOXEHMSA CTBOPOB MEPEXOA0B C YYETOM cregylowmnx obwmx rugpomop-
donornyeckux npasun:

- Ha3Ha4yaTb nepexon Ha NNecoBbIX NPAMOIMHENHbIX U CNaboM30rHyThiX y4acTKax pek ¢ MUHUMAanbHOR
LWNPWMHOW 3aTannmMeaeMon NoNMbl;

- Nepecekartb peky nopg yrnom, 6nmakimM k nepneHguKynspy K AMHaMU4eckon OCK NOTOoKa;

- NepeceKkaTb LWWPOKWE NMOWMbI Ha Yy4acTKe C MUHMMAarbHbLIM YUCNOM NOMMEHHbLIX MPOTOK U CcTapul, He
JonycKas KpyTblX NOBOPOTOB TPacChl;

- N0 BO3MOXHOCTW n3berate NepecevYeHnin Tpacchl ¢ y4acTKamMu MHOTOPYKaBHbIX pycen W U3ny4dvH, ume-
OLLMX CNPAMASKOLLE NPOTOKK;

- n3beratb pacnonoxeHusa cTeopoB [ B BepLUMHAX M3MYYKH;

- n3beratb pacnonoXxeHnsa CTBOPOB NEPEXOAOB Ha Nepekartax;
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- n3beraTb pacnonoXeHus CTBOPOB Ha y4acTKax, CIIOKEHHbIX CKanbHbIMW FPYHTaMM;

- NpW NepeceYeHnn BOSHbIX Nperpag, AHO KOTOPLIX CMOXEHO CKanbHbIMUW PYHTaMK, BENUYKHY 3arnybne-
HWst TpybonpoBoga HeobxoaumMo NpUHSTL paBHoi He meHee 0,5 M, cunTas oT Bepxa 3abannacTUpoBaHHOIO
Tpybonposoaa Ao AHa BOAOTOKa, unwv 3arnybuTs TpyBy B ckany Ha rmy6udy h. =D, + 0,5 m, rae D, — anameTp
Tpybonpogeoaa, M;

- pacnonarath Ml B 30He HAMMEHbLLIEro BrUAHKUS coopyxeHuia | u |l kateropuia (cMm. npunoxeHune A);

- Ha yJacTKax peku, KaHana Wnn BOAOXpaHWUNuLLa, NPUMbIKAIOWMNX K TMAPOTEXHUYECKOMY COOPYXEHUHo
HIWKE NO ero Te4eHuto, pasmellarts 11 3a npegenaMu 30HblI aKTUBHOMO O4HOHAMpPAaBMNEHHOro pasMbiBa pycna
B yAaneHuu oT NOAXOOHbIX KaHaMOoB K LW3amM.

B ocobo cTecHeHHbIX YCNOBUSX, KOrga BO3MOXHOCTbL y4yeTa obLux rugpomMopdonormyeckmx npaeun
pasmMelleHns cteopa NI orpaHudeHa TpeboBaHUSAMYU HOPMATUBHO-TEXHUYECKUX OKYMEHTOB MMM HOPMaTuB-
HO-MPAaBOBbLIX aKTOB 3eMEerbHOro, BOAHOIO, NECHOro, CaHUTapHOro, 3KOMOrMYeCcKoro UM MHOro 3akoHodaTerb-
ctea, cteop [l TpybonpoBoga gonyckaetcs BblIbuparte ¢ y4eTom TpeboBaHWA 3TUX JOKYMEHTOB, HO NPWU 3TOM
NPOEKTOM AOIMKHbI OblTb NPEAYCMOTPEHbI JONOMHUTENbHBIE MEPONPUATUS, obecnevMBarowe HaaexHOCTb
nogeogHoro nepexoga MT npu akcnnyaTtaumu.

8.1.2 Beibop yyacTka u cTeopoB [ cnegyeT ocyLlecTBNATE B HECKOMNbKO 3TanoB.

Ha nepBom atane npu onpegeneHuu HanpaeneHua MT cnegyeT BbiOpaTh nNpegBapuTenbHbLIA BapuaHT
pacnonoxeHusa [N Ha ocHOBaHUWM MMEKLWNXCHA KapTorpaduyeckmx, aspodoToChbeMoYHbIX, Tonorpadgo-reo-
de3n4eckux MnaHoB yyacTkoB MacwTtaba 1:25 000 — 1:50 000 (B 3aBMCMMOCTM OT LUMPUWHLI pycna) U co-
BPEMEHHbIX U PETPOCNEKTUBHBLIX KOCMWYECKMX CHUMKOB HU3KOro paspellerHns (30 M), a Take NuTepaTypHbIX
WCTOYHWUKOB 1 CBEAEHWI O TMOPOMETEOPONOrMYecknx, rmapoMopdonoruyeckux ycnoeusax no CM 482.1325800
W MHXXEeHepHO-reonormdeckux ycnoeusax Tepputopun no CIM 446.1325800 B paiioHe npoektupyemoro M.

8.1.3 [Ina gononHeHus cobpaHHbIX MaTepuanos B cootBeTcTBUM ¢ CIMT 482.1325800.2020 (6.3.13) npo-
BOAAT criefytole BuAbl peKOrHOCLMPOBOYHLIX 0BCNeaoBaHuWIA:

- a’3poBu3yanbHOE UMW Ha3emHoe (Npu HeobXoaMMOCTW) PEKOrHOCLMPOBOYHOe obcrnegoBaHue BOJO-
TOKOB B npegenax tpaccel MT;

- Ha3eMHoe peKOorHocLMpoBOYHOEe obcnefoBaHWe BbiAeNeHHBIX Havbonee KpynHbIX U CIIOXHBIX nepe-
XO[0B C LUMPWHOW 3epKana BoAbl pycrna B MexeHb 75 m 1 bonee;

- Ha3zeMHOe pEeKOrHOCLMPOBOYHOE 0OOCnefoBaHWEe y4acTKOB TpacChl, NPOKNafbiBaeMblX BAOMb BOOHbLIX
06beKTOB, C NpeaBapyUTENbHON OLEHKOW BO3MOXXHOCTU 3aTONNEHNA BOOHbIM 06BEKTOM NIMHEMHOTO COOPYKEHUS.

B kavecTBe kapTorpac1Myeckoil OCHOBLI NPW PEKOTHOCLMPOBOYHOM oB6CnefoBaHnM crneayet UCnonb3o-
BaTb KpynHoMacwTabHele kapTel unu nnadbl MacwTaba 1:10 000 — 1:25 000 u coBpemMeHHble MaTepuansl
133 cpenHero paspelueHus. MNpu OTCYTCTBUM TakMx KapT (nnaHoB) unu matepuanoe 033 HeobxogmMmo cocTa-
BUTb CXEMAaTUYECKUIA NMNaH y4acTka peku.

PekorHocuMpoBo4Hoe obcnefoBaHve crieqyet NpoBOAKMTbL NMPU HU3KOM YPOBHE BOAbl B peKe Ha y4yacT-
Ke, OXBaTblBalolLleM OBe-TpU CpefHWe pycnoBble (DOPMbl (NEeHTOYHbIe TPSAAbl MKW NODOYHU) UNK TpU ped-
Hble W3My4YuHbl (NepecekaemMyld W OBE CMEXHble), OMNWHY KOTOPOro YCTaHaBnvBawT B COOTBETCTBMW C
CN 482.1325800.2020 (7.1.8).

B xone obcnegoBaHust Ha NnNaH (Cxemy) ydacTka HaHOCAT rpaHuLLbl NOAMbIBAEMbIX y4acTKoB Bepera peku,
MecTononoxeHve MesoopM pedHoro pycra (nobovHen, ocepekoB), koc, Nnskken, rpebHen nepekaTos U OCTPO-
BOB, YCTaHaBNUBAKT xapakTep cTpoeHus Geperos, KpYNHOCTb OOHHbBIX OTNIOXKEHWUA, HAaNWYMe pacTUTENLHOCTM Ha
Beperax 1 pycnoBbix (popmax 1 onpefenstoT Mecta BO3MOXHOIro 06paszoBaHUs 3aXKOPOB 1 3aTOPOB MbAa.

8.1.4 C uenbio nonyyYeHnss OMONHUTENBHBIX CBEAEeHUI O peXnMe pycnoBbix AedopMaLnii B MHOTONETHEM
pa3pese (TeMnbl pa3mbiBa Beperos, cMellleHne NNecoB W NepekaTos, NepeMeLleHne U3nyyrH, NpopbiB NeTenb,
oTTopXeHue nobodHen, pa3BuTe CNpPAMIISAILLKX NPOTOK M PYKaBOB) B NEPMOL PEKOrHOCLMPOBOYHOrO obcneno-
BaHWs cnedyeT NPOBOAWTL ONPOC MECTHLIX XWUTEMEN, a TAKKe PEYHUKOB, pbIDAKOB, NEPERO34YNKOB MapoOMOB U Ap.

8.1.5 B pononHeHue K nonoxeHuam 8.1.1 u ¢ yyetom Tpeboeanmin CI1 482.1325800.2020 (6.3.12) npw
BbIDOpEe OKOH4YATENBLHOrC CTBOPa Nepexofa HeoBXOOAUMMO PYKOBOLCTBOBATLCA CMedyHLMMU pekoMeHaalms-
MW 1 Ha3Ha4aTb CTBOP:

- Ha yyacTKax pYcern C NeHTOYHO-TPSAoBbIM, NOOOYHEBLIM M OCEPEOKOBLIM TUNaMuM — Ha MMeCcOBbIX
y4acTkax, B HWXKHER YacTu NeHTOYHbIX rpsj, noboYHen 1 ocepenkos;

- npw orpaHndeHHoM U CM (4rs monorrx U3ny4nH) — Ha NeCOBbIX yHacTKax HMKE BEPLUWHBI M3MYYUHbI;

- CM (ons xopollo pasBuTLIX U3MNY4YMH C YIIoM pa3eopoTa 6onee 120° unu cTeneHbk pa3BUToOCTH BO-
nee 1,7) — Bbnuan Todek nepernba nanydunHel (Mexay nNnecom u nepekatom);

- He3aBepLlUeHHOM MeaHAPUPOBaHUK C pa3BUMBaKOLLENCa CNPAMMAILWLEN NPOTOKON — Ha OTMUpatoLLen
ManyJyuHe 6e3 nepecedyeHUs CNpsMISOLLEN NPOTOKY;

- PYCNOBOW MHOTOPYKaBHOCTM — B MecTax Hanbonee rnybokMx Nnecos, HU30BbIX y4aCcTKOB CMOM3akLWmX
OCTPOBOB.
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8.1.6 He cnenyet pacnonaratb 11 B MmecTax BO3MOXHOro obpa3oBaHWsa HaBanos, 3aTOPOB W 3aX0POB
NbAa, a TaKkke MHTEHCMBHOMO pa3pylleHusa GeperoB B pe3ynsraTe 3p03UKU U CKIMOHOBLIX NPOLECCOB.

8.1.7 TouHoe mecTononoxeHue cTeopa Ml Ha BLIGpaHHOM y4YacTKe Nepexoja peku yCTaHaBNUBAKIT Mo-
CIe BbIMOITHEHUS PYCNOBOW ChEMKW.

8.2 BecTpaHLWeWHbIe MeTOALI CTPOUTENLCTBA NepexoaoB

8.2.1 K becTpaHLWenlHbIM MeTogaM CTPOUTENbLCTBA NOoOgBOAHbLIX Nepexoqos MH oTHocAT:

- METO[, HaKNOHHO-HanpaBneHHOro BypeHus;

- METO[ ropu30HTanbHO HanpaBneHHoro BypeHns LWUTom;

- METO4, MUKPOTOHHENUPOBaHWS;

- MeTo TOHHENUPOBAaHUSA C MCMOSTL30BaHUEM LLMTOBOW MPOXOAKH.

Kpome ykazaHHbIX B 7.3 1 8.1.1 nonoxeHuin no BeIBOPY y4acTka pacrnonoxeHusa cTBopa nepexoga, KoTo-
pble Heobxoaumo cobnwogaTte Takke W Npu cTtpoutenscTee MM becTpaHWeRHBIMU METOAAMM, CNIeAyeT Takke
YYUTbIBATL NOMOXEHUA HACTOSILLEro noapasgena.

8.2.2 C uenbto yyeta gedopmaunn BeperoB pek Npyv NPUMEHEHWW yKa3aHHbIX METOL0B ANA pacnono-
KEHWs CTBOPOB NepexofoB cregyeT BblbupaTtb y4acTkM ¢ HambonbluMMm NposiBNeHWeM WCKYCCTBEHHbIX MMn
€CTECTBEHHbIX (DaKTOpPOB, OrpaHUYMBAIOLLNX FOPU30HTankLHoe (NNaHOBOE) NepemMellleHne pycra.

8.2.3 MNpw BbIbope MecTononoxeHusa cTeopa MMl cnefyeT yuynTbiBaTh OAHHbLIE O LWIMPUHE MOsica COBpe-
MEHHOro pycnodopMMUpOBaHUS NMpKU TUMax PYCcNoBOro npouecca, HabnwoJaemblX HAa NepecekaeMbiX peKax,
KOTOpbIe Nony4YeHbl Ha ocHoBe 06paboTKkM UMEeKoLLMXCH TONOrpaUYecknx KapT UMK KOCMUYECKUX CHUMKOB.

8.2.4 MNpn HEBO3MOXKHOCTM BbiBOpa y4YacTka peku ¢ TMMOM PYCroBOro npouecca, Ans KOTOPOoro Xapak-
TEPEeH Y3KMiA Nosic pycnodopMmupoBaHus (NoBoYHEBLIM TWN PYCMOBOro Npouecca WiKu OrpaHnuYeHHoe MeaH-
OPUPOBaHMWE), U NPU HEUIOEKHOCTKN NepecedYeHns PEKU Ha YyYaCTKe C LUMPOKUM MOsICOM pycnodopMUpoBaHuUS
cnegyeT nnaHWpoBaTh NpoBefeHne Ha nepeom atane UMW gononHUTenbHbIX TMOPONOrMYecKkMx U3blCKaHUIA
no cneyuansHoW NnporpaMme Onsi pa3paboTKy TOYHOroO NPOrHO3a pa3BUTUA pycra pPeku, ee NpoToK U NoMMeH-
HbIX MAacCUBOB Ha pacyeTHbIl cpok akcnnyatauun MM MT.

B takux cnyyasax cteop [, nonoxeHne To4ek BXo4a W BbIXO4a TYHHENs yCTaHaBnmealT TONbKO nocne
NpoOBEAEHUsI TPETHEro 3Tana pacyeTos, T. €. nocne pa3paboTkM NPorHo3a pasBUTUA PYCMOBbIX NPOLECCOB Ha
yyacTke.

8.2.5 lMNMepeceveHne DonNbLUMX M CpedHUX pek becTpaHlenHbIMKY MeTogaMu LenecoobpasHo BeINOMHATb
Bbllle MO TEYEHUIO B HEMOCPEOCTBEHHON BNM30CTN OT MOCTOBLIX MEPEXOLAOB, UCKYCCTBEHHO CTabununaunpyo-
LLMX TOPU30OHTasbHble Aedopmaunn pycna. MpenmyliecTsamm Takoro conmkeHUss CTBOPOB SABMAKTCA YMEHb-
LUeHWe ONVHbI Nepexona u obbema UabickaHuii, cTabunuaaums nnaHoBOro NonoKeHus 6eperos, BO3MOXKHOCTb
OTKasa OT OCyLecTBreHMA Bepero3alnTHbIXx MeponpUATUA, YyNPOLLEHWE TPaHCMNOPTHBIX Npobnem.

8.2.6 Npu oTCYTCTBUM BO3MOXHOCTW UCMOMNb30BaHUA UCKYCCTBEHHbIX OrpaHuyMBaloLmnx pakTopoB cre-
OyeT oTAaeath npegnoyvreHue Tem BapuaHTam (M1, rae Hanbonee Bbipa)XeHbl eCTECTBEHHbLIE OTPAHUYMBAIO-
wue aktopsbl.

K Takum y4yacTKkam OTHOCAT:

- MECTa CY>XeHWIA PeYHbIX OONWH, UMEIOLLNX, KaK npaBuno, YeTkoobpasHoe cTpoeHue;

- Y3K1Me OMWHBbI TMNAa NOXOUH NeAHWKOBOTO BbiMaxyMBaHMA, CKITOHbI KOTOPLIX CIOMKEHbl KpYMHOOBMoMOo4-
HbIMU, CKanbHbIMWU, MMUHUCTEIMK FPYHTaMK,

- peK” ¢ OAHOCTOPOHHUMMK MOMMaMK, PYCIO KOTOPLIX NMPUXATO K OAHOMY, KaK NpaBuno, BbICOKOMY CKITO-
HY HAOMOWMEHHOW Teppackl UK AoNKHbIL. [ToAMBI MOTYT BbITb KaK COBPEMEHHLIMU, TaK U YHACNeA0BaHHbIMU,
T. €. cOPMUPOBAHHBIMW HE B pe3yrnbTaTe NnaHoBbIX gedopMaLni COBPEeMEHHOTO pycna;

- OTHOCUTEMNBLHO NPSMOMUHENHBIE pycna pek ¢ yHacnegoBaHHbIMW OOQHOCTOPOHHUMW UMW OBYCTOPOHHU-
MU MOAMaMK;

- YYaCTKWN PEK C PYCIIOM, BPE3aHHbIM B KPYMHOOBMOMOUYHLIE UMW FMIUHUCTLIE TPYHTLI;

- YYacTKW pekK, rae LMpuHa COBPEMEHHOIO nosica MeaHapupoBaHua coctaensaet meHee 50 % LWMPUHBI
NoOMMBbI.

8.2.7 He cnepyet pacnonaratb 1 B mecTax BO3MOXHOro obpazoBaHus HaBanoB, 3aTOPOB W 3aXK0POB
NbOa, MHTEHCKMBHOTO paspylueHua Deperos B pesynbsTate 3po3MK U CKITOHOBbIX NMPOLIeCCOB.

8.2.8 He cnepyert pacnonarats [Nl B 30He akTMBHOTO BNUsIHWA pa3paboTaHHbIX NOOBOLHBIX KAPbepOoB Mo
JobblYe pyoHbIX UMK HEPYAHbLIX UCKOMAeMbIX.

8.2.9 Ha BbibpaHHOM C y4yeTOM TUMa PYyCcnoBOro npouecca ydyacTtke (B cooTtBeTcTBuM C 8.2.2—8.2.6)
cteop NI cnegyeT Ha3HavaTk C y4eTOM YCTAHOBMEHHOTO TUMNa PycroBoro npoluecca.
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8.2.10 Ha pekax ¢ NeHTOYHO-rpAO0BbIM M NOBOYHEBLIM TUMAaMK PYCNOBOrO Npouecca CTBOP MOXET Npo-
X0OUTb Yepes nbyto YacTb NEeHTOYHORN rpsAadbl, NOOOYHA 1 Nneca.

Mpw orpaHMyeHHOM MeaHapupoBaHuK cTeop MM MoxeT NnepecekaTe MOy YacTb NOVMEHHOTO Maccu-
Ba W nneca npu yCroBUW pacnonoXeHWa TOUeK BXOA4a U Beixoda TpyObl 3a NpefgenamMu nosica MeaHapupoBa-
HUA, T. €. HAa Hepa3MblBaeMoON Teppace.

8.2.11 Mpw Boibope cTBopa MMM Yepes cBobogHO MeaHAPUpPYOLKME pekn HeoBXO4MMO YYUTbIBATh, YTO
N3MNy4YMHa B CBOEM Pa3sBUTWUKM MPOXOOMWT pasHble CTagMy MOMHOMO FeHEeTMYECKOoro uMkna (CM. pucyHok 8.1).
Moatomy cteop Ml HYXHO Ha3zHa4yaTb B 3aBMCUMOCTM OT CKOPOCTU W ANMWUTENbHOCTU Pa3BUTWUA M3IY4YMHbI C
y4eToM CrneayrLmMx cTagun ee pa3BuTuUA:

- MpY CTENEHN PA3BUTOCTM U3NyuunHsbl Ao 1,40 nanyyuHa cnonsaeT BHU3 MO TEYEHUIO, NOA0OHO U3Ny4YnHe
orpaHMYeHHOro MeaHapUpoBaHUs;

- CTeneHW pasBMTOCTU U3ny4uHbl oT 1,40 go 1,70 HabnopakoTcs 3aMenneHne NnpogonbHOrO CNon3aHus
N3NYYMHBI M YCUINEHWE ee NONepeyHoro CMeLLeHns BMECTE C ee Pa3BopOTOM BOKPYr Tovek nepernba;

- CTEMNEHW Pas3BMTOCTM U3Ny4YmnHbl oT 1,70 go 2,0 npeobnagaeTt ee nonepevyHoe pasBuTHe, U oHa nNpuob-
peTaeT CErMeHTHO KPYTYH W aCUMMETPUYHYH opMY.

CreneHb pa3euTocTu nanyunHel: a) <1,4; 6) 1,4+1,7; 8) 1,7+2,0; r), a), ) >2,0

PucyHok 8.1 — lNocnenoBaTtensHble NONMKEHWA CTaAUA pasBUTUA U3ny4YuHbl B xoge CM

[Mpy He3aBepLUEHHOM MeaHOPUPOBaHMMW Ha PaHHUX CTaauAX pPasBUTUSA MeaHapa Ha Nome NoABMseTcs
OO0BOMbHO NPOTSBKEHHAA CNPAMMSOLLAA NPOTOKA, NOCTENEeHHO NpeBpallalllascs B rmaBHoe pycno. B cBoem
pa3BWUTUU NPOTOKA MPOXOAWT pasHble CTaAuuW, CBOMCTBEHHbLIE Pa3fMyHbLIM TUNAaM pyCcnoBOro NpoLecca.

8.2.12 lMNpwu He3aBeplUeHHOM MeaHApPUPOBaHUK CTBOP Nepexoda cneayeT pacnonarate B COOTBETCTBUM
CO CTagusaAMM pa3BUTUS TMABHOMO Pycrna U NPOTOKa U UX NPOAOMKUTENBHOCTLIO!

- Ha OTMUpAaLLE U3Ny4MHe rmaBHoro pycna bes nepecedeHs CNpsMsoLWen NPOTOKHK;

- Ha rpaHuLe Mexay ABYMS CMEXHbBIMW U3NyYMHAMK TNaBHOro pycna;

- B [MaBHOM pycre npu KoHcepBauuu CNpaAMMALLER NPOTOKK.

[Mpw 3TOM Tumne pycrnoBoro npoLecca BO3MOXHO KOMBUHMPOBaHHOE NMepeceyYeHue OBYX PYCern pekn —
BecTpaHLWenHbIM 1 TpaHLUEeRHLIM cnocobamu.

8.2.13 lNpu NnoAMEHHOW MHOTOPYKaBHOCTU B pacllpeHnax AONUH peKa Te4eT MHOMMMW pyKaBaMu, KOTO-
pble NepuoanYeckn CTaHOBSATCA OCHOBHBLIM PYCMNOM.

HasHayaTb CTBOp Nepexofa Ha Takvx ydacTkax bonblUuMX M CpeaHMX pek HeuenecoobpasHo M3-3a 60onb-
LIOW WWMPUHbI AHA OONUHbI, 3aHATLIX PYCNOM 3TOro TUna.

Cteop MM (cm. 8.1.3) cneagyeT BuIOUPATL B CYXKEHHLIX YacTax AOMWH, rae rmaBHoe pycrno obbivyHO 3a-
HUMAaET OCHOBHYHK 4acTb AHa OOMWUHBI.

8.2.14 Tpu HanuyMM NpPOrHo3a pa3BUTUS KaXAOro U3 PYKaBOB MPW MOMMEHHOW MHOrOPYKaBHOCTW Ha
50-neTHWIA NepuoL BO3MOXKHO NpMMeHeHne KoMOMHUMPOBaHHOIO cnocoba nepeceyeHnst peku (TPaHLWerHOTo K
BecTpaHLwerHoro cnocobos).

8.2.15 Npw pycnoBomn, Kak 1 Npu NoAMeHHOW, MHOropykaeHocTK cTBop MMM uenecoobpasHo pacnonaratb
B Y3KOW 4acTu OONUHbI, BOpTa KOTOPOW YacTo CNOXKeHb! KPYMHOOBMOMOYHBIMU UMK MMUHUCTBIMKU TPYHTaMM.
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9 OueHKa xapakTepuUCTUK TpaHCnopTa HAaHOCOB U aedopmauun pycen
M NOWM peK Npu pa3HbIX cnocobax u meTogax Npoknagku Tpybonposogos

9.1 PacyeTbl NOABUXHOCTU PYCNOBOI0O anniBUansLHOro Marepuana, XxapakTepUucTUK PycnoBbIX
MUKPO(hOpPM U pacxoda OOHHbIX HAHOCOB

9.1.1 K Bbibopy MeTOOOB pacyeTa YCMOBUA MNOABWXHOCTU [OHHbLIX OTMNOXEHWA, XapaKTepUCTHK
MUKPOOPM-TPAL U pacxoda OOHHbIX HAHOCOB criefyeT NoAxoAnTs AnddepeHuUnpoBaHHO, ¢ Y4ETOM cneuu-
VKM TMApaBUYEcKnX YCNOBUA U TPaHyNoMeTPUYeCcKOro cocTasa AOHHbLIX HAHOCOB PAaBHUHHbBIX U TOPHbIX PEK.

9.1.2 Ycnosusa HapyLleHUs1 YCTOMYMBOCTM N Ha4arna [OBUXEHWS 4acTul Ha [He BOAHbLIX MOTOKOB onpe-
OENSAKTCHA KPUTUYECKMMW 3HAYEHWUAMMU CpeaHeln Ha BepTMKany CKOpPOCTWM MOTOKAa — HepasMbIiBalLlen CKo-
POCTbLIO. Ha paBHUHHLIX pekax HepasMbiBaKLWMEe CKOPOCTM MENKUX U KPYMHbIX (hpakLWil 4OHHbLIX OTMNOXEHWUA
umetoT brinskue 3Ha4eHnsl. Ha ropHbix pekax HepasmMbiBaKLLNe CKOPOCTU MEMKMX WM KPYMHbIX hpakLnii CUNbHO
pasnu4yareTcs. ITo cnedyeT Y4nTbiBaTh MPW pacyeTe XapakTepucTUK ABMKEHWUS JOHHbBIX HAHOCOB.

9.1.3 PacyeTbl HEpa3MbIBAKOLWMX CKOPOCTEN TEYEeHWW CriefyeT NpoBOAWTbL ANSA BCEX TOYEK neperoma
nonepeYHoOro cevyeHus pycrna B cTBOpe nepexoda Ans YpoBHeW BOAbl, COOTBETCTBYWOLMX NpeanonaraeMomMy
nepuoay CTpoMTENbLCTBA Nepexoia v Ans pacyeTHbIX MakcMManbHbiX ypoBHer Boabl 10 % obecneveHHOCTH.

9.1.4 HepaswmbiBatowme CKOpocTu notoka vV, M/c, AnA nec4aHo-rpaBuinHoONo martepuana paccyuTbiBalT
no opmyne

Vg = 3,0H92(d + 0,0014)03, (9.1)
roe H — rmybuHa noToka Ha pac4yeTHOW BepTUKanu;
d — cpefHeB3BeLUEeHHbIN OUaMeTp OOHHbIX OTINOXEHUN, onpefensaemblid no popmMyne
b i
d=5—, (9.2)
P
rae d; — cpefHuid pasmep i-i PpakunM JOHHbIX OTMIOXEHWI, M;

P, — pons i-n dppakumu 8 npobe, %;
P — pons, paBHaa 100 %.
9.1.5 HepasmbliBatoLme ckopocTu V, Mm/c, rane4yHo-BanyHHOro Matepuana paccHMTeIiBaKT No popmMmyne

H 0,3
Vo = 3,2,/5[?] . (9.3)

Ecnun npu pacueTe no cpeaHeB3BelleHHOMY AnameTpy d Hepas3MbIBaloLLas CKOPOCTL OKaxeTcs Bonblue
haKTMYeCKON cpegHei Ha BepTUKaNW, HY)XXHO B yKazaHHble hopMYynbl BBECTH MOMNpaBoYHbIA KO3 UUUEHT Ha

02
HEOOHOPOOHOCTb FPYyHTA — MHOXUTEINb [d_J M BbINOJMTHUTL pacdeT 3aHoBo. [nsa rane4yHo-eanyHHoOro
90

FPYyHTa, eCn Hepa3MblBaloLWasd CKOPOCTbL CHOBA OKaXeTCA bonble hakTU4ecKor, ANnd OLEHKA MOABMXHOCTK

0,2
BMmecTo popmynel (9.3) cnegyeT npumeHuTs ddopmMyny (9.1) ¢ nonpaBoYHbIM KO3 HULUEHTOM [d_] :
90

Ecnun » nocne BeegeHus nonpaBoYHoro koadprumMeHTa HepasMblBaoLWasi CKOPOCTh NpeBbILIaeT dak-
TWUYECKYID, 3TO MOXKET 03Ha4aThk, HTO UMEET MECTO HeMNOMHbIA TPAHCMOPT OOHHLIX HAHOCOB (He Bce dhpakuun
LOHHbIX OTMNOXEHWA HaxoOaATCs B ABMXKEHWW) UNKU pacxod AOHHbIX HaHOcoB 6nu3ok K Hynw. B aTtom cnyvae
clnefyeT OUeHUTb NOABWXHOCTE Boree Menkux pakumin OOHHbIX OTnoKeHud. OueHKy cneayeT npou3BecTy
AByMs cnocobamu v onsa ganbHenwmnx pacyeToB BbiOpaTh peaynbraT, NokasbiBaloLWmii HanbonbLUy0 NOABUXK-
HOCTb AOHHbIX OTNOKEHWIA.

9.1.5.1 MNepebi cnocob

CneayeT BbINONMHUTL OLLEHKY NOOBMXHOCTW OTAEMNbHbLIX MEMNKUX PakLNii 4OHHBIX OTNOXEHWIA, Yen cpea-
HWI1 pasMep d; MeHble CPeAHEB3BELUEHHOTO AUameTpa BCel CMeCcH AOHHbIX OTNOXeHN d. OueHKy NoaBuxK-
HOCTW A BCeX ppakuunin cnegyeT BoINOMHATE no copmyne (9.1). anee cnegyer oLeHUTb CYMMapHYO SO0
NOABVXKHBIX (hpaKkLMii JOHHBIX OTNOXEHWUIA P OTHOCWTESIBEHO BCero cocTaea cmeck. OUeHKy BbIMOMHSOT Mo

noas
dopmyne
PI'IDJ],B = 2 'Dirlo,a,s’ (9-4)
13
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— MpoLUEeHTHOE codepXaHne Kaxaon dpakumn SOHHBIX OTNOXEHWA, ANA KOTOPOW HepasMblBato-
Las CKOPOCTb MeHbLUe (PakTU4eCcKon cpegHen Ha BepTuKanu.

Ecnu okasbiBaeTcs, YTO ANS HaMMeHblIel PpakLuuM OOHHBLIX OTNOXEHWW HepasMbiBaloLWas CKOPOCTb
npesblllaeT PakTUYECKylo, TO JOHHbBIE OTNOXEHWS cnedyeT cunTaTh HenodBUKHbIMK, P = 0. B atom cniy-
4yae BTOpOR cnocob oLeHKW NOABWKHOCTW NPUMEHATbL HE HYXHO.

9.1.5.2 Bropown cnocob

CnepyeTt uckmoduTs Hanbonee KpynHy pakLmio AOHHBIX OTIOXEHWIA M paccynTaTb CpeqHEeB3BeLleH-
HbIW AMamMeTp 3aHoBO. B aTtom cnyyae BMecTo P B 3HaMeHaTene dopMynel (9.2) gomkHa cTosaTe pasHoCTb
(P- Pimax), roe P; nax — MPOLEHTHOEe CoAepKaHue UCKMKYEHHOW hpakummn AOHHbIX OTNOXeHui. [lanee cne-
OYeT paccunTaTb HepasMbIBaOLLYH CKOpPOCTL AMS AaHHoro guametpa no dopmyne (9.1). Ecnn HepasmbiBa-
oL asi CKOPOCTb MeHblle (PakTU4eckor CpedHen Ha BepTuKanu, TO 3aTeéM pacCYUTLIBAOT CyMMapHylo OO0
MOABWMKHbIX (PpaKkUMin JOHHbLIX OTNOXeHur P no dgoopmyne

roe P, inoas

noas

noas

P .=P— P

noas™ i max- (9'5)

Ecnnu Hepa3MbiBakwllaAa CKOPOCTb 6onbLue CbaKTVI'-IECKOl‘;I, TO NPOBOOAT OUEHKY cpefHeB3BEeLIeHHOro
AvameTpa NoBTOPHO, HO yxke Bes yyeta nepsoi M BTOPOW MO KPYMHOCTK (DpakUMil AOHHbIX OTRoxeHuin. One-
pauuio NOBTOPAKT OO0 TeX Mnop, NokKa nytemM nocneaoBaternbHONo MCKNHYeHuA Haubonee KPYNHbIX CbpaKLl,VH;I
He 6y,El,eT Hal?l,D,E.‘H Cpe,ﬂ,HEBSBeLLIEHHbIﬁ anaMeTp, OnAa KOToOporo Hepa3mMbiBakOlwlasa CKOPOCTb 6y,El,eT MeHbLUEe

thakTudeckon. [Jono NoaBUXKHbBIX PpakuMin OOHHbLIX OTNOXEHWUN F’mﬂ'B paccyMThIBAKOT Mo hopmyne

Pnoua = P_EPI max- (9.6)

9.1.6 3HayeHns1 HepasmbIBalOLWKMX CKOpOCTeH notoka no cdopmynam (9.1) u (9.3) npuBegeHsl cooTBeT-
cTBeHHO B Tabnuuax 9.1 n 9.2. HepasmbiBatoLMe CKOPOCTH ANS raneqHbIX U BanyHHbIX YacTuL, Takke MOryT
ObITe ONpegeneHbl No JaHHbIM Tabnuub 9.3.

MpumeyaHunme — lpn HeobxoAMMOCTW OnpedeneHus HepasMblBaKLMX CKOPOCTEW ONS CBHA3HOO rpyHTa
crneayeT none30BaTbCs pekoMeHdaumMamm [2].

Tabnuua 9.1 — 3HadeHUa CpPedHMX Ha BEPTUKaMnAX HepasmbIBaOLMX CKOPOCTer notoka Vi, M/C, B 3aBUCMMOCTM OT
rnmy6uHebl notoka H, M, Ans NecYaHbIX U rpaBUAHBLIX YacTul

my6una Onametp vactuy d, MM
noToka
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

0,5 0,37 {038 (039 |040 0,40 |0O41 |041 (042 |042 |0,43 |048 [0,54 0,60 |0,64 |0,68
1.0 043 |0,44 (044 | 045 |0,46 |047 |047 (048 |049 |0,49 (055 |0,63 [0,69 |0,74 (0,78
1.5 0,46 | 047 (048 | 0,49 |050 (0,51 [0,51 |0,52 [0,53 [0,54 | 0,59 (0,68 |0,75 |0,80 |0,85
20 049 |050 (051 |052 0,53 |0,54 |0,54 (0,55 |056 |0,57 |[063 |0,72 (0,80 |0,85 (0,90
25 0,51 |0,52 (054 |0,54 | 055 |0,56 |0,57 |0,58 (0,59 |0,60 |0,66 (0,75 (0,83 |0,89 |0,94
3,0 053 |054 (056 |056 |057 (0,58 |059 |060 |0O61 |062 |068 |0,78 |0,86 |0,92 |0,98
35 0,55 | 0,56 (0,57 |0)58 |0,59 |0,60 |061 |062 (063 |0,64 |0,70 (0,80 (0,89 |0,95 |1,01
4,0 0,56 (058 (0,59 |060 |OB1 [062 |062 |063 |064 |0,65 |0,71 |0,82 0,91 |0,98 |1,04
4.5 0,58 |059 o060 (061 |0O62 |0,63 |064 |065 (066 |0,67 |0, 72 (0,84 (0,93 |1,00 | 1,06
5,0 0,59 |060 |062 |O62 |0,63 |064 |065 |066 (0,67 (0,68 |0,76 |0,86 |0,96 (1,02 |1,08
6,0 061 (062 (064 |O65 |066 |067 |068 |069 (0,70 (0,71 |0, 78 |0,89 |0,99 (1,06 |1,12
7,0 0,63 |0,64 |066 |067 |068 |069 |0,70 |0,71 (0,72 |0,73 |0,81 |0,92 |1,02 [1,10 |1,16
8.0 0,65 (066 (0,68 (069 |0O,70 (0,71 (0,72 (0,73 |0,74 |0,75 (0,83 |0,95 |1,05 |1,12 (1,19
9.0 066 (068 (069 (070 JO,71 (072 (0,73 (0,74 |0,76 |0,77 (0,85 |0,97 |1,08 |1,14 (1,22
10,0 0,68 |069 (0,71 |0,72 |0,73 |0,74 (0,75 (0,76 (0,77 (0,78 (0,87 (0,99 |1,10 [1,18 [1.25
11,0 069 (0,71 (0,72 (0,73 |0,74 (0,75 (0,77 (0,78 |0,79 |0,80 (0,88 |1,02 |1,12 |1,20 (1,27
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OkoHyaHue mabnuus! 9.1

nyBuna OuameTtp Yactuy d, Mm
noToka
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 (076 |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 (080 |0,81 |082 |0,84 |093 |1,07 |1,18 |1,26 [ 1,34

15,0 0,74 (0,75 (0,76 (0,78 |0,79 |080 (082 |0,83 |084 |085 [094 |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 [095 (1,10 (1,20 | 1,29 |1,37
17,0 0,75 |o,77 (0,78 (0,80 |0,81 |082 (083 (0,84 |0,86 |087 |09 (1,11 [1,22 |1,30 |1,38
18,0 0,76 |o0,78 (0,79 |0,80 |0,82 |0,83 |0,84 |085 |086 |088 [0,97 [1,12 1,23 [1,32 [1,40
19,0 0,77 (0,78 0,80 |081 |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 (0,85 |0,86 |0,87 (0,88 |090 (1,00 |1,14 (1,26 [1,35 | 1,43

Ta6nuua 9.2 — 3Ha4eHua CpefHVUX Ha BepTUKansax HepasMbiBaoLWX cKOpocTel noToka V), M/c, B 3aBUCUMOCTU OT
rny6uHbl NoToka H, M, ANA raneyvyHbIX U BanyHHbIX YacTuy no dopmyne (9.3)

mybuHa [Ouametp yactuy d, Mm
H?_IT!OSE! 15 | 20 | 30 | 40 | 50 | 70 | 100 | 150 | 200 | 250 | 300 | 400 | 500 | 600
0,5 1,12 | 1,19 11,29 (1,37 | 143 [ 153 | 164 | 178 | — —_ — — — —
1,0 1,38 | 146 (159 (168 | 1,76 | 1,88 (202 | 219 | 232 (243 | 252 | — — —_
1,5 1,56 | 165 | 1,79 (1,90 | 199 | 212 | 228 | 247 | 262 | 2,74 | 284 | 3,01 | 3,115 | —
2,0 1,70 | 1,80 | 1,95 (207 | 216 (231 | 249 (270 | 286 299 | 3,10 | 3,28 | 3,43 | 3,56
2,5 1,82 11,93 | 209 (221 | 231 | 247 | 266 | 288 | 3,05 | 3,19 | 3,31 | 3,51 | 3,67 | 3,80
3,0 1,92 | 203 | 221 (234 | 244 (261 | 281 3,04 | 3,22 (337 | 350 |370 | 3,87 | 4,02
4,0 209 1222 | 241 255 | 266 | 285 3,06 |332 |352 (368 |381 |404 |4,22 |4,38

Tabnuuya 9.3 — 3HauyeHUa CpeaHUX Ha BEPTUKaNAX HepasMblBaloLLMX CKOPOCTEN noToka Vy, M/c, B 3aBMCUMOCTU OT
ry6uHbl noToka H, M, AN raneqHbix U BanyHHbIX 4acTuy,

nybuna OuameTtp yactuy d, MM
noToka
H, m 15 | 20 | 30 | 40 | 50 | 70 | 100 | 150 | 200 | 250 | 300 | 400 | 500 | 600

0,5 1,12 | 123 (141 152 (162 | 175 | 1,88 | 1,97 | 2,00 | 200 | — — — —_

1,0 1,25 | 1,40 | 160 | 1,76 | 1,88 | 2,07 | 2,30 | 250 | 267 | 2,74 |278 | 280 | 280 | —

1.6 1,34 | 147 | 1,71 | 188 | 203 | 225 252 | 283 |3,02 314 | 3,27 | 3,34 | 343 | 3,47
2,0 1,38 | 1,54 (1,79 | 1,98 | 2,22 | 2,37 | 2,66 | 3,00 | 3,26 | 342 | 3,54 | 3,74 | 3,90 | 3,92
2,5 142 | 1,58 | 1,85 | 210 | 2,33 | 247 | 280 | 3,17 | 3,41 | 3,63 | 3,70 | 4,00 | 421 | 4,28
3.0 146 | 1,62 (190 | 212 | 238 | 265 | 287 |328 |3,58 |3,80 |400 |422 | 445 | 4,60
4,0 1,61 | 1,68 (195 | 219 240 | 271 | 322 | 3,43 | 3,80 | 4,06 |425 |456 | 486 | 500

9.1.7 [na onpegenexus obpaTtMMblx 3HakonepemeHHbIX AetopMaunii Ha (Ce30HHbIX Aedopmannia) u
pacxoda AOHHbIX HAHOCOB HeobxoaMMOo onpeaenTb reoMeTpU4eckne paaMmepbl U AMHAMUYECKNe XapakTepu-
CTUKK pycnoBbiX Mukpodiopm (rpsg). Mpagbl 0OpasyoTcs Npy CKOPOCTSX NOToKa, NPEBbILAoLLIMX HEpa3MblBa-

H H
lOLLME CKOPOCTH, W MPW 3HAYEHWsX rMagkocTn notoka — > 15 unu oy >30.
90
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9.1.8 OnuHy rpag /., M, MpY YCTAHOBMBLIEMCA PEXUME [ABWKEHMHA BOObl ONPeaensioT no cnemdyoulen

3aBUCMMOCTHK:
CZ
I = H3’_’ (9.7)
g

roe C — koacpcpuumeHT Lean Ha BepTukanu, m%-d/c;
g = 9,81 — yckopeHue cBobogHOro NageHus, m/c2.
Npy OTCYTCTBMU JAHHBIX O FMAPABNNYECKUX XapaKkTepUCTUKaxX NoToka AnvHa rpag /, M, ycTaHOBMBLUEro-
ca Npochuns MoxeT ObITh NPUHATA B CpegHEM PaBHOM:
.= 6,5H. (9.8)

9.1.9 BeicoTy Mukpochopm-rpan h,, M, onpefensoLlinx pacxol AOHHbIX HAHOCOB U aMNWTyaAy 3Hakone-
peMeHHbIX konebaHuin gHa npy yCTaHOBMBLUEMCS PEXMME MX NMepeMeLLeHns, peKOMEeHOYeTCA pacc4MThbiBaTh
no goopmynam:

a) ons rmybuH H > 1 M B paBHUHHbIX peKax:

h.=0,2+0,1H,; (9.9)

6) ANA KPYNHbIX PaBHUHHBLIX PEK, CITOXEHHbIX N3 necano-rpaBmﬁHoro Marepuana npu 3Ha4eHnAaAx 4Yncna

"4
®pypna Fr<0,2, roe Fr= —:
1/Q'H

h.=0,11H, (9.10)

rae V — cpenHsisi CKOpOCTb NOTOKa Ha pacyeTHOW BepTukanu, M/c;
B) AN ManbiX U CPEOHUX PABHUHHBLIX PEK, CIIOXKEHHbLIX M3 NecYaHo-rpaBMAHOTO Matepuana npu 3Hade-
Huax yncna Ppyna 0,2 < Fr<0,5:
h.=0,13H, (9.11)

F) Ana MarnblX N1 CpedHUX TOPHbLIX U NPEeOropHbIX pekK, CNOXeHHbIX 13 FDaBMﬁIHO-raHB‘-{HO—BaHyHHOTO Ma-

H H
Tepuana, npu 3HadeHuax yucna dpyga Fr= 0,3 n rnagkocTu notoka —— > 15 unu F > 30:

dgo
h.=0,18H. (9.12)
9.1.10 CkopocTb CMeLLeHUs rpsag ycTaHOBUBLLErocst Npodunsa Cr, m/c, onpegensoT no dopmyne
C,=0,019VFr29. (9.13)

9.1.11 B obwem cnyvae npu ABMXEHUW OOHHBLIX HAHOCOB NBOWA KPyNMHOCTM B rpagoBoi dopme (Mpw

H H
g >15 unu 7 > 30) B pycnax paBHUHHbLIX, TOPHLIX U NPeAropHbIX PeK yaernbHbIf pacxod AOHHbLIX HAHOCOB
90

g, B 06bLEMHOM BbipaXXeHWN (B PLIXMOM Tene, T. €. C nopamu) onpeaensoT no dopmyne

g, = 0,6hC, (9.14)
rae q,, M3/(c M), unu
4
V* |h
=31 —= |-=<, .

rae q., M3/(cyT - m).
Beicoty rpag h., M, B chopmynax (9.14) u (9.15) M3MepsaOT UM PaccuUTLIBAKT MO 3aBUCMMOCTAM
(9.9) — (9.12).
[ns ropHbIX 1 NMPearopHeIx pek kpome opmyn (9.14), (9.15) Takke pekomeHayeTCs pacCHUTLIBATL q,
no goopmyrne
v4
g, =558—, (9.16)

N

rae g, M3/(cyT - M).

16
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9.1.12 Mpw Ge3rpsgoBOM ABMMKEHMM AOHHbLIX HAHOCOB B PyCcnax ropHLIX U NPEeAropHbIX pPek, MMeLLem

H H
MECTO MpHu d—< 15 unn E< 30, ynenbHbIA pacxof AOHHLIX HAHOCOB g, B PLIXIIOM Tene peKoMeHayeTcs
20

paccynTbiBaTh NO hopMynam:
g, = 0,0015VFr29, (9.17)

rae g, M3(c - m), unu
v4
qr =4,03—+—, 9.18
=403 (9.18)
rme g, M/(cyT - m).

9.1.13 Pacxop 0oHHbIX HaHocoB no hopmynam (9.14) — (9.18) cnepyeT paccunTbiBaTh C yHETOM CTene-
HW MNOABWXKHOCTW AOHHLIX OTNOXEHWA, YCTAaHOBMNEHHOW cornacHo 9.1.2—9.1.6. Ecnn nmeet mecTo HenomnHas
NOABWXHOCTb OOHHbIX OTNOXEHWUIA, TO pacxo AOHHbIX HAHOCOB no copmynam (9.14) — (9.18) cnegyeT yMHO-

PI‘IO,D.B
KaTb Ha KoaduuneHT 5

9.2 MporHozMpoBaHUe CKOPOCTU NepeMelleHUA 3aTonnaeMbIX Me30gopM peyHoro pycna
UnK X pparmMeHToB

9.2.1 [na onpegeneHna cyMMapHOro 3Ha4eHWs CMeLLeHWsi 3aTonnaeMbiX Me30dopM pedyHoro pycna
(neHToYHBIX rpag, NoboYyHen 1 NEHTOYHbLIX rpag ¢ ocepenKamMn) Unu ux hparMeHToB, NepeceKkatLLnx CTBOp
nepexofa 3a nepuopg aKcnnyarauuu TpybonpoBoga, HeoBXo4MMO BbIMOMHUTL PacyeT CKOPOCTH UX Nepemelle-
HWS (Mpy Hanu4un TpebyeMbiX MCXOAHBIX OaHHbIX, YKa3aHHbIX B 9.2.3) nubo ycTaHOBUTE 3Ty CKOPOCTL MO CO-
BMELLEHWI0 PETPOCMNEKTUBHBIX Tonorpaduyecknx KapT, NNIaHOoB W NOLWA (MPpY UX HaMWYKUK) UM KOCMUYECKUX
CHUMKOB CPEJHErO UMK BLICOKOTO pa3peLleHns 3a pa3Hble rofbl CheMKU.

9.2.2 CymmapHoe 3Ha4yeHWe CMeLLeHns 3aTonnaemMbiX Me3oopM pPeYHoro pycna (NeHTouHbIX rpag, no-
DOYHERN 1 NEHTOYHbLIX rPAS ¢ 0OcepenkamMu) HeobxoauUMO ANA pacyeTa ANWHbLI y4acTKa COBMELLEeHWs nonepey-
HbIX CeYEeHWI pycra, pacnonoXeHHOro Bbille No TeYEHUI0 OT cTBOpa nepexoaa, npu noctpoeHun MNP pycna
NpW NeHTOMHO-TPSg0BOM, MOGOYHEBOM M OCEPEAKOBOM TWUMax pycrnoBoro npolecca.

9.2.3 [ins npon3BoacTBa pacyeToB Heo6xo4uMo Hanu4yue crnedyrLnx NCXOoOHbIX MaTepuanos:

- pacyeTHOW KPUBOW 3aBUCMMOCTM MEXAY pacxodaMu U YPOBHSAMK BOAkLl B CTBOPE Mepexoaa;

- CpegHEeMHOTONEeTHEro pacnpeieneHnusa pacxo4oB BoAbl B CTBOPE Nepexoaa;

- N3MEPEHHbIX UMW PACHETHBIX AaHHbIX O CPEAHEMHOTONETHUX CYTOYHbIX YPOBHSAX BOAbI B CTBOPE Nepexoaa;

- TOonorpadMyeckon KapTbl UK MMaHa pPycrioBOW ChEMKM y4acTKa, OXBaTbiBaloLWeEro ABe CMEXHbIE pyC-
noeble Me30¢opMel;

- rpacbvKoB CBSA3M CPedHUX MO CEYEeHWMK0 CKOPOCTel TeYEeHMHM W CPefHUX MO cedYeHuio rmyBuH noToka B
CTBOpE NMepexona, NonyyYeHHbIX HeNocpeaCcTBEHHBIMYM 3MEPEHMSMIN CKOPOCTER MaToKa UMW pacyeTHbIM NyTeM;

- OAHHbIX O KPYMHOCTW N COCTaBe LOHHbIX HAHOCOB.

9.2.4 [ina pacyeTa cpegHen CKOPOCTM NepemelleHnst 3aTonnsemblx B naBodok mesogopm C,, m/cyT,
PEYHOro pycrna WCNomnb3yrT CNEeAYyoLLY 3aBUCUMOCTb:

C, = 950V, (h/A)Fr, (9.19)

rae V. — cpeaHsAs Mo CeYeHVI0 CKOPOCTh MOTOKa B CTBOPE nepexoaa, m/c;
hJA — oTHoCUTEmNbHas BbICOTa MUKPOMOPM;

h. — cpenHsAa Mo Ce4eHUIo BbiICOTa MUKpPOopM, onpeaenaemas no popmynam (9.9) — (9.12) no cpea-
HUM MO CEYEHUK OAHHBIM O rMyBbKrHax NoToKa U CKOPOCTAX TEYEHWA, M;

A — BbicOoTa Me30dopM, onpegensemas no Tonorpaduyeckon KapTe KpynHoro macwitaba nnu pycno-
BOW CbeMKe Kak pasHOCTb MexXay oTMeTKamun rpebHs (BepLunHbl) Me30odopMbl M ero nogeanbs,
pacnonoXeHHOro BHW3 MO TEYEHWI0 BOONb TOro xe Bepera, wm;

Fr — cpefHee no cevyeHuo 3HavyeHKe Ynucna Ppyaa B cTBOpe nNepexoaa, onpeaensieMmoe no gopmyrne

Vr
Fr= o (9.20)
g

9.2.5 PacctosaHwe L,, M, NnpoiigeHHoe me3othopMOoi BAONb reOMETPUYECKO OCU peYHOro pycna 3a npo-

FHOSMDyeMbiI?I nepuon BpemMeHu Trlp’ criegyet pacCHMTbIBaTb No CﬂE,EIyIOLLI,EPI 3aBUCMOCTHW:
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n
Ly = YCyi8Tj, (9.21)
i=1

rae C,; — CKOPOCTb MepemMelleHns Me3odopmel, onpeaensemas no dopmyne (9.19) Ana kaxaoro yctaHos-
MEeHHOro guanasoHa rmybuH;

3T, — vHTepBarnel BPEMEHW, COOTBETCTBYIOLIME Pa3NnyHbIM XapakTepHbiM AuanasoHam HanosrHeHWs

pycrna unu ctagusm 3aTonneHns Me3ogopmM, CyT.

9.2.6 Pacuet L, M, no (9.19) npoBOOAT B HUXKENPUBEAEHHOM MOpPSAAKE.

[ns 3a4aHHON KPYNHOCTU AOHHBIX HAHOCORB, Ucnons3ysi opmMynsl (9.1), (9.3), AaHHLIE, NPUBEAEHHLIE B
Tabnvuax 9.1—9.3, n pycnosyt CbeMKy, ONPefensioT KpUTUYECKyo rmybuny H, n cooTBeTcTByOLEE €1 3HA-
YeHue YPOBHA BOAbI, NpK KOTOpoM V >V, T. €. HauMHaeTCA ABMKEHNEe JOHHbLIX HAHOCOB.

Ha ocHoBaHWW OaHHbIX HabnogeHui 3a Bce nNpeabiayliue rodbl COCTaBNAT Tabnuuy nubo CTposAT aM-
NAPUYECKYIO KPUBYHO 0BECMNEYEHHOCTM CYTOYHBIX YPOBHEN BOAbI ANA 3HAYeHUn H 2 H, . OT1 faHHble rpynnupy-
0T B YacCTHble MHTEpPBankl C PaBHLIMW UMW HEPABHLIMW rpagaunsammn. HacToTy NOBTOPSAEMOCTU YPOBHS BOABI
pr-‘ B KaX[AOM MHTepBane 3a nepuof HabnwaeHWn paccyMTLIBaOT Mo hopmyne

p; =m;IN, (9.22)

rae m; — KOMUYeCTBO CYTOK MOBTOPAEMOCTM YPOBHS B JAHHOM WHTEpBane;
N — oflee KonNM4ecTBO CYyTOK 3a nepuod Habnwogexwuia, N = 365n, rge n — 4ucno net HabnwwgeHwn.

MHTEDBBJ’II:I BpeMeHn ST’-, oTBeYawuwme TeM Xe CTaguaM HanonHeHUA pycna 3a HpOFHOSVIpyeMbIIZ nepu-
oA, onpenendarT no CJ'Ie,EI,yJ-OLI.iEF'I 3aBUCHMMOCTMU:

8T;= Nypp; (9.23)
rae an — 06LL|ee KONW4eCTBO CYTOK NPOrHo3npyemoro nepuoaa.

[ns Kaxaoro ycTaHOBNEHHOrO AManasoHa rnybuH onpenensoT cpefHiow Ans ananasoHa rny6uHy no-
TOKa W No rpadmKy CBA3W CPeaHUX Mo CEYEHUIO CKOPOCTEN TEYEHNIA U CPefHMX NO CeveHunto rmy6uH noTtoka B
CTBOpE Nepexofa yCTaHaBNWBAaKT CPefHUe ANs OAHHOTO JManas3oHa rmyOuH no cevyeHno CKopoCcTH NoToKa U
3HaueHus ymucna Opyna.

CkopocTb cmelleHus mezodopmbl C,; ANA KAXKO0ro YCTaHOBNEHHOrO AnanasoHa rmy6uH paccunTbiBaroT
no cgopmyne (9.19).

9.3 NporHo3vpoBaHue NNaHoBbIX Aedopmauuni pycna

9.3.1 MNporHo3 nnaHoBLIX AedopMauuin pycrna Ha 3agaHHbli CPOK COCTaBMSAT HA OCHOBAHWW 3KCTpa-
NnonsiuMn 3Ha4eHU cmelleHns GeperoB pycna, onpegensiembiXx COBMELLEHUEM PYCMOBbIX CbEMOK, KpymnHO-
MaclwTabHbIX LMPOBbIX WUHXEHEePHO-TonorpauyeckMx nriaHoB, Tonorpauyecknx KapT 1M NnaHoB pycna
macwTaba 1:25 000 u kpynHee, ganHbix 033 [BI1C, aspodoToCHEMOK MW KOCMUYECKUX CHUMKOB BbICOKOTO
paspeweHun (o1 1 go 2,5 m)], BbINOMHEHHBIX C UHTEPBaNoM He MeHee 5—7 net. [JocToBepHOCTb MPOrHo3a
CYLLLeCTBEHHO BO3pacTaeT Npu HanM4ynm TPex pasHOBPEMEHHbIX CbEMOK, B TOM YWUCIe O4HOW Ha MOMEHT Mpo-
EeKTHO-U3bICKaTenbCknxX paboT Ha nepexoae, U NpU yBENUYEHUM UHTEPBANa BpeMeHW MexXay COBMELLaeMbIMU
CbeMKaMu, nrnaHamm n gaHHeiMiu [133 BbICOKOTO paspeLleHuns.

9.3.2 CoBmMelLeHNe NnaHoB U gaHHbIX [133 BbICOKOrO paspelleHns BhINOMHSETCH N0 HE U3MEHRALWMM
CBOEro MOMOXeHUs1 AeTansiM MecTHOCTU (oporpaduyecknum aneMeHTam penseda, MHXeHepPHbIM O0BLekTam,
goporam u T. 4.).

9.3.3 XapakTep 1 pasmepbl YCTaHOBIEHHbIX MPU COBMELLEHUN CbEMOK YYaCTKOB NNaHoBbIX AedopmMa-
LMK cnedyeT conocTaBnaTb ¢ hakTU4eckuMun gedopmalsamMmu, YCTaHOBINEHHbIMW B XO4e peKorHoCLMPOBOY-
HOro Mopdponornyeckoro obcnegoBaHns y4acTka pycna no creaytowum nprusHakam:

- y4acTKaMm pasMblBa JOMKHbl COOTBETCTBOBaTEL YETKO Bblpa)KeHHas OpoBKka Oepera, kpyToil GeperoBow
OTKOC, NULLIEHHBIA PACTUTENLHOCTU, CO CrefaMn HegaBHUX OBpyLUEHWIA;

- y4acTKkaMm HamblBa JOMMKHbI COOTBETCTBOBATL CrnakeHHble BpoBku Bepera, nonoroe odepraHue Bepe-
roBOro OTKOCAa;

- AOMXHbl 6bITb ONO3HAaHbLI HA KaXXOOM M3 COBMELLEHHbIX NnaHoB Hambonee xapakTepHblie Mopdono-
TMYECKNE 3NEeMeHTbl, Takne Kak BEPLUMHBI U TOUKK nepernba nuHuii BpoBOK BOTHYTOTO M Bbinyknoro 6eperos,
rpedHU 1 NoaBanba Me3ogopm 1 T. M.

JKCTpanonMpys CMeLLEHNE XapaKTepHbIX TOYEK pycra no HanpasBneHUo U Mo YUCNOBOMY 3HA4YEHUIO, MonyYa-
HOT MOMOXEHWE pycna Ha NporHo3npyeMblIi cpok. [pu aTom Heobxooumo NpuHMMaTh BO BHUMaHWe 0BCToATENLCTBA,
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cnocobHble M3MEHUTL XapakTep pycrnoBbix Aedopmaunii, B YACTHOCTW: NpUBMMKEHWE U3MYYMHbI K KOPEHHOMY
CKITOHY JOMWHBI UMK OCTaHLy, o6pa3oBaHMe CNPAMNSALKMX NPOTOK HA CMEXHbIX M3My4YMHaxX 1 ap.

9.3.4 MNporHo3 criegyeTt cuuTaTh KOPPEKTHLIM, Korga:

- ONA COBMELLEHNS NCNONb30BanuCchL PyCNoBble ChEMKU U KpYNHOMAaCLUTaOHbIE LIUPOBLIE MHXEHEePHO-
Tonorpadpuyeckne nNnaHbl, KapTel Macwtaba 1:25 000 v kpynHee 1 TpaHcopMupoBaHHble MaTepuans 033
[BJIC, aspodhOTOCHUMKM MM KOCMWYECKME CHUMKK BbICOKOTO paspewweHus (o1 1 go 2,5 m);

- NMPOrHO3MpyeMbI Nepuoa WU MHTepBanbl BpeMeHW Mexay MCnornb3yeMbiMy MpY COBMELLEHWW nocre-
JoBaTenbHbIMW PYCnoBbIMWM CbeMKaMu bonee npogormMKUTENbHbLIE, YEM MEpPUOLbl MHOTOMETHUX KonebaHuii
BOAHOCTH.

9.3.5 He pekomeHgyeTcs UCNOMNb30BaHUE KOCMUYECKUX CHUMKOB HU3KOro U CpefHero paspelleHus ans
COBMELLEHUS NNAaHOBOrO MOMOXEHUS pycra U yCTaHOBMEHUS YMCINEHHbIX 3HAYE€HWA CKOpOCTEel NNaHoBbIX de-
chopmauui GeperoB BBMAY MX HEAOCTATO4YHON TOMHOCTMU.

MpKn 3TOM KOCMMYECKNE CHUMKA HU3KOrO W CPenHero paspelleHns MoryT ObiTb MCMOSb30BaHbl NpU Cono-
CTaBneHnn pasHOBPEMEHHbIX CbEeMOK pycna, ecnn NpUMeHATb UX He ANs NonyYeHns KoNMYecTBEHHbIX NoKasaTe-
nei QUHaMuku (HamblBa, pasMeiBa) 6eperoBoi MMHUK, a AN YCTaHOBINEHWA TUNa PyCrnoBOro NpoLiecca Ha y4yacT-
Ke nepexofa, 00LLel TEHAEHLMN MMAHOBOrO Pa3BUTUA pycna U CTagui pasBUTUSA M3NY4YMH, yKa3aHHbix B 8.2.11.

9.3.6 Ha pekax TpeTbero rugpomopdonorudeckoro Tuna (cMm. Tabnuuy b.1) npu ceobogHom u He3aeep-
WeHHOM MeaHAPUPOBAHUK NPU OTCYTCTBUU CLEMOK NPeJLUuecTBYLWMX NAaHOBbLIX NOMOXEHWN NepecekaeMon
M3ny4uHbl, HO MPW HANMWYMKU B MaTepuanax M3blCKaHWW COBPEMEHHOW CbEMKW ee pycna MporHo3 niaHoBbIX
gecopmaunin 3Tol M3NyYmHbl B ee NoDOM CTBOPE COCTABMAKT UCXOAS U3 HKENPUBEAEHHbIX NMPUHATBIX MO-
NOXEHWHA.

CwmeueHve Geperosoi nuHuK Lg B MPOUSBOSNIBHOM CTBOPE AaHHOW M3MYyYMHbI NPOMOPLUMOHANBHO Hau-
Bonbwei rmybuHe H, . . B pacyeTHOM nonepeyHuke KO3 MULIMEHTY CKOPOCTU Pa3BMTUSA U3NYUMHbI K, 3aBUCS-
Lemy OT CTEeNeHW ee pasBUTOCTM (OT yrna passopoTa U3MyHMHbl 0), N MaKCMManbHO BO3MOXHOW ANs U3ny-
4YWMH Ha paccMaTpyBaemMoM MopONorMyecky ogHOPOAHOM y4acTKe pycna CKOpOoCTW NMaHoBbIX AedopmMauni
uanyunH C, ... o, M/ToA.

MakcrmMansHO BO3MOXHYH AN paccMaTpyMBaemoro mopdonorMieckm ogHOpPO4HOro y4acTKa pycna cKo-
POCTb NNaHoBbIX AeopMaumnii nanyuuH C, .. - yCTaHaBMMBAKT MO M3Ny4YMHaM, 4N KOTOPbIX UMETCH Hadex-
Hble COBMELLEeHUs X NNaHOBOro NOMOXeHUs NN HaaexHble JaHHbIE O CKOPOCTSX UX PA3BUTKUS, BbIMOMHEHHbIE
WNK ycTaHOBMEeHHble B cooTBeTcTBUM ¢ 9.3.1, KOTOpLIE pacnonoxeHbl NMnbo B npegenax paccmaTpyvBaeMoro
Mopdponorniyeckn ogHOPOAHOrO y4acTka pycna, nubo Ha peke-aHanore.

[Mpwn HaNM4YUK HageXHbIX aHHBIX O CKOPOCTAX MNaHOBOro PasBUTUA U3MNYYUH, pacronoXeHHbIX B npeae-
nax paccmaTpuBaemMoro Mopdonoruyecks ogHOPOAHOMO y4yacTKa pycna, pacdeT MakcuMarbHO BO3MOXHOWN
ONS y4acTka pycna CKOpoCTW NnaHoBbix AedopmMaunii nanyumH C cneayeT BbINOMNHATL Mo dpopmyne

Makc.n
n
z(cmakc i "kj)
i=1
Cwvaken = ——————, (9.24)
lnl./l
rae C, ke ; — Hanbonbluas ckopocTb cMelleHus Geperos B npegenax Kaxaoi Usny4nHbl Ha Mopdonornye-

CKWM OJHOPOAHOM yYacTKe, A8 KOTOPOW MMEKTCH AaHHbie COBMELLEHUS PYCNOBbLIX ChEMOK;
k; — k03(hpULMEHT CKOPOCTW PA3BUTMS i-i N3NydnHbl (CM. Tabnuuy 9.4);
n, — YAUCNO TeX U3MYYUH, N0 KOTOPLIM UMETCA AaHHbIe COBMELLEHWN.
KoadhdpmumeHT ckopocTu pasBuTua M3nyyuHsl k onpedenstoT no Tabnuue 9.4.

Tabnuuya 9.4 — Csasb KoahUUMEHTaA CKOPOCTU Pa3BUTMA U3MYYMHBI K 11 Yrna pasBopoTa U3nydnHbl oy

o, ° 10 20 30 40 55 70 85 100 125 170 215 240 260

k 0.1 0,2 0,3 0.4 0,5 0,6 0.7 0,8 0.9 1,0 0.9 0.8 0.7

Mpwn HANWYMKU PACYETHOIO 3HAYEHUA MAKCUManbHO BO3MOXHOM Anga paccMatpuBaemoro Mmopdonormye-
CKM OAHOPOAHOIO y4acTka pycna CKOPOCTM NNaHoBbIX AedopMauuni uanydmH C, . . - MakcumansHyo BO3MOX-
HYH CKOPOCTbL pa3MbiBa BOrHyTOro Bepera B BepLUMHE U3MNYYUHBI, NepecekaemMon Tpaccon MH, paccunTteiBaoT
no gpopmyne

Cmaxc.n = kncmaxc’ (9.25)
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rae k, — KO3 PULMEHT CKOPOCTW pasBUTUA W3MyquHbl, nepecekaemoil Tpaccon MH, onpegensemsbiii no
Tabnuue 9.4.

Mpy HANWYUKW PacYETHOTO 3HAYEeHUsT MakCMManbHO BO3MOXHOW A8 U3MyYuHbl, NepecekaeMoir Tpaccon

MT, ckopocTu pas3MbiBa BOrHyToro Bepera B BepLuMHe U3ny4vmHel C cMmelueHue BeperoBon NMuHWM L B

MaKc.n
BblﬁpaHHOM CTBOpEe M3Ny4nHbl BbIHUCNAKT NO CbOpMyne
Lg= CMEKC.I‘ITI'ID(HMBKC = B, — H (9.26)
rae T, — Nepuoa NporHosa (MPOEKTHbIM CPOK SKCMTyaTaumi COOpYKeHHN);
HMaKC — Haubonswas rﬂyGVlHa B paCH4eTHOM nonepe4vyHukKe;
HI'IJ'I — Hawubonbluag rﬂy6|/|Ha nneca B npefgenax BCEWN N3NYy4YMHbI;

H — cpenHsisa rmy6rHa ABYX CMEXHbBIX NepekaToB (rmyBuHbl omkHbI BbITb MPUBEAEHB! K OLHOMY YPOBHIO).

9.3.7 lMNpu NONHOM OTCYTCTBUM OaHHbLIX NO CMelleHuo Beperos B Npegenax uccneayemoro mopgono-
rMYecKy OOHOPOOHOrO y4acTka Ans YCTAHOBIMEHUS CKOPOCTKM pa3MbiBa BOrHyToro Gepera ManyduHel criegyet
MCMONb30BaTh Matepuansl No APYrMM W3ryudMHaM, pacrnonoxeHHbIM Ha pekax-aHanorax. B kauecTee peku-
aHanora crnegyeT BelbMpaTe peky C TeM e TUMOM PYCIOBOro MpoLecca, C aHanorMyHbIMKU Unu Grnuskumm
MOpPOMETPUYECKMMM MapameTpamu, PacrnonoXeHHyo B Npefenax Tex xe NaHawadgTHON 30HbI UNU paioHa.
Mpu 3TOM MOryT BbITh MCNOMNBL30BaHbLI (MPKU MX HANWYMKN) 6a3bl JAHHBIX O CKOPOCTAX MMaHOBLIX AedyopmaLiuii
peYHbIX Pycen ¢ pasHbIMK rMAPOMOPGIONOrMYeCcKUMI TUMaMKU PeYHbIX pycen M TunaMu pycrnoBoro npouecca,
3aperucTpupoBaHHble B GefepanksHoii cnyxbe no MHTennekTyansHol co6CTBEHHOCTU U UMEetoLL e COOTBeT-
CTBYIOLLME CBUAETENLCTBA O PETUCTPaLMK.

9.3.8 lNpu Ucronb30BaHWM MaTepuanoB Mo pekam-aHanoram (M3ny4yuHaM-aHanoram) crnefyeT y4uTbl-
BaTb 3aBWCMMOCTb CKOPOCTM pasMbiBa BOTHYTOro Hepera ManyyuHbl OT CTeneHu ee pasBMTOCTK (cM. Tabnu-
uy 9.4 n 8.2.11).

10 MeToabl nocTpoeHua npocdunen npegenbLHOro pasmbiBa pycern paBHUHHbIX
pek npu TpaHwWeWHOM crnocobe NpoKnaaku noasoAHOro nepexoaa Tpy6onposoaa

10.1 O6LKMe NnonoxeHUs

10.1.1 NocTpoeHue MIMP pycna Ha nepuod akcnnyaTtauuy TpybonpoBoga B MonepeyHoM TEHEHWN PEKN B
CTBOpE Nepexofa cnenyeT BbINOMNHATL HA OCHOBE yYeTa MHOroneTHen ouHamMyky oblero MopgonorMyeckoro
CTPOEHMWA pycna pekun, KOTOPYH OnpeaensainT ANHaMUKOW CpeaHUX pycrnoBbix (oopM (NMeHTOYHbIX rpag, noboy-
Hel 1 ocepedkoB) UNK MapkogOpPM PeYHOro pycna (M3ryyYvH 1M NOMMEHHbLIX MACCMBOB) U KOTOPYHO yCTaHaB-
NUBaKT Ha OCHOBE PETPOCMEeKTUBHBIX Tonorpaduyeckux matepuanos, KOCMUYECKUX CHUMKOB, MaTepuanos
UM, Argt u Urn.

10.1.2 Pac4eTbl 1 NPOrHO3 NMaHOBbLIX U BbICOTHLIX AedopMaLmni AHa pedHoro pycna ¢ oLeHKOW Ux Tou-
HOCTH, a TaKKe C y4eTOM KOHCTPYKTUBHbLIX peLleHniA nepexona NpoBoAAaT B cocTase nepsoro atana MM npu
ApXMTEKTYPHO-CTPOUTENBHOM MPOEKTUPOBAHWKA ANA MOATOTOBKM MPOEKTHOW OOKyMeHTauuu obbeKkToB kanu-
TanbHoro ctpoutensctea no CI482.1325800.2020 (7.1.11,7.1.12n 7.1.13).

10.1.3 MNporHo3anpoBaHKe nnaHoBbIX gedopmMalmii Beperos pevyHoro pycna, y4uMTbiBaeMbiX Npu NocTpo-
eHuwn MNP pycna, npoBoAAT B COOTBETCTBUW C pekoMeHaauuammn 9.3.

10.1.4 OcHoBowW ang onpeaeneHus MybuHHBIX AedbopMaunii gHa Npy pasHbIX TUNax pycroBoro npo-
Lecca Hapsay CO CbeMKaMu npegbiaywmnx neT JOMKHbI CNYXKUTh PYCNoBble ChbeMKW y4acTka nepexoaa, Bbl-
NOSTHEHHbIE MPKU N3bICKAHUAX.

10.1.5 MNpu oTCYTCTBUM U3MepeHWin napameTpoB rpsag (Mukpodopm) B xoge MW MuHMManbHble OT-
meTku MIMP Z . qnp PAccUnTLIBaOT Mo hopmyre

Zoin e = Zming — M= 8, (10.1)

— MUHMManbHas OTMETKa JHa B KaXJoW To4Ke nepenoma AHa B nonepe4yHom ce4eHun pycna peku
B pacyeTHom cTeope [1I1, obycrnoBneHHas AMHaMWKOW CPefHUX PYCIOBbIX (POPM (NEHTOYHbIX
rpag, noboyHer 1 ocepedKoB) UMM PEYHbIX U3NYYMH, oNpegensemMas Ha yyacTke obcrnegoBaHus
C YyY4eTOM [aHHbIX NpOoLnbIX NeT, Ce30HHbIX AedopMaunii NepekaTos, BO3AeNCTBUSA 3alUTHBIX
WHXEeHepPHbIX MeponpusaTuid Ha cocegHux MM MT 1 BO3MOXHOW JanbHellwen JUHaMUKOU MOp-
donorn4eckoro cTpoeHusa pedHoro pycna B cootsetcTeun ¢ 10.4—10.8;

rae Zmin n

20

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 24 /90
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

rOCT P 72159—2025

h, — BbICOTa rpsaf Npu MakcMMarnbHbIX ypoBHsAX Bogdbl 10 %-Hon obecneyeHHOCTH, onpedensioluas Bos-
MOXHbIE CEe30HHbIE (LMKNMyeckme) gedopMaLn aHa U paccyuTeiBaeMas B cootBetcTBuM ¢ 9.1.9;
8 — MorpeLHoCcTL MPOMEPOB rMyBWH Npy pycnoBor CbkeMKe NpuHumaeTesa 0,1 M — npwu rmyBuHax go
10 m; 0,2 m — npu rmy6uHax ot 10 go 20 m; 0,5 M — npu rmyBuHax cebiwe 20 m.
[Mpn HanW4YMn M3mepeHWn napameTpoB rpsg B xoge nposeneHus UMW muHumanbHble otmeTkn TP
paccunTbIBaKOT Mo hopmyne
Zoin P = Zming = fr= &= 6, (10.2)

rae h. — dakTuyeckas BbICOTa AOHHLIX TPAL, YCTaHOBMNeHHas B xofde npoeedeHua UMW B cooTeeTcTBUM C
Cl1482.1325800.2020 (5.10.9.3);
A, — pononHuTenbHele aedopmaummn aHa, 0bycnosneHHbIe yBennyeHnemM BbiCOThbl AOHHBIX rpsag (MUKpo-
chopm) Npu NPOXOKOEHUW NOSOBOLMA UM NABOAKOB NPWY MakCcUMarnbHbIX ypoBHsAX Bogbl 10 Y%-How
obecneyeHHOCTH 1 paccunTbiBaeMble B cooTBeTcTBUM ¢ 10.2.

10.2 PacueT umknuyeckux gecdopmaunn gHa, obycnoBneHHbIX (hopMUpoBaHMEM U OBUXKEHNEM
rpag (Mukpodopm)

Mpu pacyeTax MUHUMankeHbIX oTMeToK [P cnegyeT yuuTbiBaTh, YTO MakcMMansHO BO3MOXHbIE Aedop-
mauuu gHa, obycnoBneHHble OPMUPOBaHUEM W OBMKEHMEM PYCMNoBbIX MUKpodhopM (rpsg), onpegensoTcs
BbICOTOW 3TUX MUKPOOPM NpK NMPOXOXAEHWM NaBOOKOB PeaKol NOBTOPSEMOCTH.

Moatomy npu pacyHeTax MUHUManbHbIx oTmeTok MNP no dopmyne (10.1) BENUYMHY 3TUX LWKNNYECKUX
nedopmauuin, paBHelx b ¥ NPOMCXOAALLMX TOMLKO BO BpeMS NaBoOAKOB W MOMoBOAWUN, crieqyeT onpeaensaTb
pacdeTHbIM nyTem no dopmynam (9.9) — (9.12).

Mpu pacuyetax MUHMMAanbHBIX oTMeToK TMIMP no dopmyne (10.2) BeNMUYMHY OONONHUTENBHBLIX LUKIIWYe-
CKMX Aepopmaunii oHa, paBHbIX A1 0BYCMNOBMNEHHbIX yBENMUYEHWEM BbICOThI rpsf (MUKPOGOPM) MNP MPOX0oX-
AEHWW NOMOBOAWM UM NAaBOSKOB pedKoW NOBTOPAEMOCTH, CriegyeT paccynTbiBaThk Mo popmyne

A= 0,1k (Hygo, — H), (10.3)

roe K. — KOS(PUUMEHT, y4MTLIBAIOLLUIA BO3MOXHBLIE OTKIOHEHWUA haKTUYIECKOW BLICOTLI MPsif OT pacyeT-
HbIX 3HA4YE€HWA, MPUHUMAaEMbIN paBHbIM 1,3;
H,p o, — rmybvHa Ha pacyeTHOW BEPTWKANM Mpu pacyeTHOM MakcumanbHoM ypoeHe Boabl 10 %-Hoi
obecne4vyeHHOCTH;
H — rnyBuHa Ha 3TOW Xe BepTuKanu Ha MOMEHT PYCITOBON CbeMKM.

BenuunHy 3Tux gononHUTENbHLIX AedopMaunii AHa, obycroBneHHbIX nepedopMUpOBaHMEM PYCITOBLIX
MUKPOMOPM (rpsa) NpU NPOXoXAeHUN NaBOOKOB NPWU MakcUMankHbIX ypoBHAxX Boabl 10 %-Hoi obecneyeHHo-
cTK, onpenensawT no scemy MIMP pycna peku B Toukax nepervba npoduns gHa B CTBope nepexoaa Tpybonpo-
BOAa, ycTaHoeneHHoro B cooTBetcTBun ¢ 10.3—10.8.

10.3 NocTpoeHne NporHo3MpyemMoro npodgunsa npefenbLHOro pa3MbiBa NpyU NEHTOUYHO-TPSA0BOM,
no6o4HeBOM U oCcepeKOBOM TUNAX pycnoBoro npouecca

10.3.1 MNpyW NeHToYHO-IPAA0BOM, NOBGOYHEBOM 1 OCEPEeOKOBOM TUMAX PYCIOBOro npouecca NUHUK Bep-
TUKanbHbIX AedopMaLmii B CTBOpax Nepexofos Tpy6onpoBOL0B CTPOAT B CNEAYOLEM NOPSAKE:

- Ha OCHOBAHWW COBMELLEHWSA MNaHOB PasHbiX MNeT CheMKW, NonepedHbix Npodunen NN pacyeTHbIM
nyTem onpefensioT BepPOATHOCTb U TEMMbI CMELLEHNS PYCrNoBbIX Me30(opM, NNEeCoBLIX NOLWWH, NepekaToB U
ANVHY y4acTka coBmelleHmna L .

- COBMELLAKT Ha OOHOM YepTexe nonepedHble Npodunu pycrna ans ydacTka, pacnofoXeHHOro Bbille
cTBOpa nepexopa MT. MonepeyHrky cnegyeT COBMELLATL Mo OCEBOM (CpeaHei reoMeTpUYecKon) NMHWKM pycna;

- MO HAWHU3LWKUM OTMETKaM COBMELLEHHbIX Npodunein NpoBoaaT ornbBaoLwyo NUHWI0 BEPTUKaNbHLIX de-
chopmMauuii (pasmbiBoB), 0BYCMNOBMEHHbLIX NpeanonaraembiM CMeLleHMemM Me3odopM 1 NNecoBbIX NOWWH C
BblLLEPAaCMONOXEHHOro y4acTka peky B CTBOP nepexona 3a MHOTONeTHUI nepuop;

- Ha OCHOBaHWKW MaTepUanoB U3bICKaHU UMK pacyeTHLIM NyTem onpedensioT 3HavyeHne AONoNHUTENb-
HbIX LMKNUYeckux gedopmaunii, oBycnoBneHHbIX OBUKEHUeM OOHHLIX HAHOCOB B (DOpMe rpsad Mpu NpOXOoX-
AEHUM NOMOBOOMIA MPU MakcUManbHbIX YPoBHSX Boabl 10 %-Hoi o6ecrnevyeHHOCTH;

- CTPOAT NPOTHO3UPYEMbIA NPOMUNL CYMMapHbIX (MHOTOMETHUX U JOMOMNHUTENbHBLIX UUKMUYECKUX) pas-
MLIBOB pycna.
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10.3.2 MNporHo3upyembin MNMNP pycna npy nobo4HEBOM, OCEPEAKOBOM W NEHTOYHO-TPSALOBOM TUNax pyc-
TNOBOro npouecca HeobxodnMo CTPOUTL C YHETOM CKOPOCTM CMeLLeHUs Me30opM 1 ANWHBI y4acTka CoBMe-
LeHus, onpegenaemMon no dopmyne (10.4), n no cxemam, NpuBefeHHbIM Ha pucyHkax 10.1 u 10.2.

Leoemt

op nepexona

|CTB

PucyHok 10.1 — Cxema pacronoxeHusi COBMeLLaeMblX NonepesHUKoB Npu NoboyHeBoOM THUMe PycroBoro npouecca

yIBB

w

CnyGunHa, yen.ea.
-9

[2)]

0 30

PaccroaHue ot nesocro Gepera, yen.eg,

v

— e — 3 = B me = B = = 6 == — T — i — Bl — By === — [P

BB — ypoBeHb BOAbLI, COOTBETCTBYIOLWMA YpoBHIO OpoBOK pycna (npodwunu no cTeopam u nporHosupyemblie MNIMP pycna Bes ydveta
Ce30HHbIX Aechopmaumin); 1—9 — nonepeyHunkn, oboaHadveHHble Ha pucyHke 10.1

PucyHok 10.2 — Cxema noctpoeHus MNIMP pycna peku ¢ no6oYyHeBLIM TUMOM

10.3.3 AnuHy L .., M, Y4aCTKa pycna ¢ NeHTOYHO-rPAnoBbLIM, noboYHEBBLIM UMM OCEPEAKOBLIM TUNAMM,
B Npegenax KOTOpPOro BLIMOMHAETCA COBMELLEHWE NonepeYyHblix Npodunen Nnpu MCNonbL30BaHUM CpeaHEeMHOro-
JNIETHUX 3HAYEHUA CKOPOCTUN ABMKEHWA Me30dopM, cneayet paccyHuTbiBaTh No opmyne

L. =kC T (10.4)

COBM 3~ np°np’

rae  k, — koapchMUMeHT 3anaca, 3aBUCALLMIA OT AOCTOBEPHOCTY ONPEeAeneHns CpeHeMHOroneTHeln CKopocTu
Cnp, NpUHMMAaEMbI NS UHTepBana coBmelleHua Gonee 10 neT paBHbIM 1,2, a AnNA MHTepBana me-

Hee 10 nerT, a TaKKke AnA 3Ha4YeHuin Cnp, MOMNy4YeHHbLIX PacyeToM UnK no 06LEKTY-aHanory, paBHbIM 2;

C., — CpPegHEeMHOroneTHsIs CKOPOCTE CMELLEHUS XapaKTepHbIX TOYEK PYCNOBLIX ME30hopM UMK ApyrixX

np
dparmeHTOBR pycrnoBoro penseda (rpebeHb nepekaTa, NogBanke nneca v T. 4.), onpegendeMas
Ha OCHOBaHWW COBMELLEHNA Pa3HOBPEMEHHbIX PYCITIOBbIX CbEeMOK, LI,VICprBbIX WNHXEeHEepHO-TONo-
rpachuyecknx NNaHoB, KpynHomacLuTabHbix Tonorpadguyeckux kapt, BJIC unu pasHOBpeMeHHbIX
aSqu)OTOCHMMKOB N1 KOCMU4eCKnx CHUMMKOB CpeaHero pas3pelweHna no peke-aHanory, M/FO,L'I,;
Trlp H— paCHETHbEﬂ CPOK MPOrH03nMpoBaHnA, BKJ'IIO‘-IE}OLIJ,VII;'I BpeMsdA NMPpOeKTUpOBaHUA U CTPOUTENBLCTBA, Iof.
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Mpw pacyeTe onNvHbI y4acTka COBMELLEHUS MOMNepeyHbiX Ce4eHU C MCnonb3oBaHueM opMynbi (9.23)
cregyeTt y4uTbiBaTb Nepuofbl HEMOABMXHOCTU M akTUBHOMO ABVMXEHUS Me30hopM B TedeHwe OAHOro roja,
onpefensemMsle B COOTBETCTBUM C peKOMEHAALUMAMMN, U3MNOXKEHHBIMUK B 9.2,

10.3.4 NonepeyHble ceveHns pycna, HeobxoauMble ANA UX COBMELLEHWUS, CTPOAT B CTBOpax, pacnono-
YEeHHbIX B Npedenax ycTaHOBMEHHOro y4yacTka COBMeLLeHUsl, MpoBedeHHbIX Yepe3 XapaKkTepHble 3neMeHTbl
penbeda gHa, pacnonoXeHHble B npedenax yyacTtka (cM. pucyHok 10.1).

Ecnu B pesynbtate pacyeta grnvHbl y4acTka coBmelleHus no dopmyne (10.4) 6ygeTt ycTaHOBREHO, HTO
3TOT y4acCTOK BkNtoYaeT B cebsi Becb noboyeHb (MezodhopmMy) LEeNMKOM, CTBOPLI MOCTPOEHWS NONepeYHbIX ce-
YeHWN crieqyeT NPoBOAWTL B COOTBETCTBUU C pucyHKom 10.1 anga yyacTtka c L cTBopkl 1, 2, 3,4, 5,6, 7,
8 1 9), Ha KOTOpOM CTBOP Nepexofa CoOBNagaeT C NonepevyHnkom 9.

Ecnu B pesynktaTe pacyeTa ONWHBI yYacTka coBmelleHus no gopmyne (10.4) Gyget ycTaHOBNEHO, YTO
3TOT y4acTok BkMto4aeT B cebsi TonbKo YacTb Nobo4HsA (Me3oopmbl), TO CTBOPLI NOCTPOEHWS MONEePEYHbIX
CEYEHWI cnegyeT NpoBOOWTbL TOMbKO B Npeaenax y4acTka COBMELLeHWUs ¢ 0bas3aTenbHbIM BKIIOHEHUEM B WX
COCTae CTBOpa, NPOXOAALLEro Yepes MMHUMAarnbHY oTMeTky 6okoBOro nneca.

10.3.5 o HaUHKU3LWMM OTMETKAM COBMELLEHHbIX Npodune, HasHadeHHbIX B cooTBeTcTBUM ¢ 10.3.4, npoBo-
OAT ormbatoLLyo NMHKMK BEPTUKANbHBIX AedopMaluii (pa3MeiBOB), 00YCMOBNEHHbLIX OXMAAEMEIM CMELLEHUEM Me-
30hOpM 1 NNEecoBbIX NOLLMH C BbILLEPACMNONOXKEHHOr0 y4acTKa pekn B CTBOP Nepexoda 3a MHOroneTHU nepuos.

CoBmelleHHble nonepeyHblie Npodunu pycna Ansi y4acTKOB, PacnofOXeHHbIX Bbllle CTBOPOB MEpexo-
A0B ANA yYacTka AnWHOW L. ooq W L. oo, M MPOBEOEHHBIE MO HAVHU3LWMM OTMETKaM COBMELLEHHbIX npodu-
newn ormbarwLme npueefeHsl Ha pucyHke 10.2.

[MpencTtaBneHHasa Ha pucyHke 10.2 orubatoLas No HAMHWU3LWKMM OTMETKaM COBMELLEHHBIX MONEepeYHbIX Npo-
chunei ona ywactka AnuHom L. .4 OTpaxaeT BepTUkanbHele AeopManum B CTBOPE Nepexona 3a MHOTONeTHWUH
nepuwogd sKkcnnyatauuu nepexona 6ea yyeta AONOMHUTENBHEBIX LUKMMYECKMX (CE30HHbIX) KonebaHuin OTMETOK oHa.

10.3.6 Pa3mbis 6poBok kaxagoro u3 o6oux 6eperos Lg, M, Npy NEHTOYHO-TPAAOBOM, NO6OYHEBOM 1 OCe-
peakoBoM TUMNAax PYCcrnoBOro npouecca NpUHUMaeTcsl paBHbIM:

Le=(B B

cosm1 (

/2, (10.5)

MaKkc CTB)

roe B — MakcumarnbHas WKMpuHa pycna mexay bposkamun 6eperos Ha ydacTke AnUHON L
emom B cooTBeTcTBMM ¢ 10.3.3;

B,z — WUMpWHa pycna mMexay noiMeHHbIMKu 6poeskamm Geperos B NPOEKTHOM CTBOPE.

Otctynnenne GpoBok kaxaoro u3 obonx 6eperos Lg NpUHUMAKOT paBHbIM He meHee 10 % OT WWPUHBI

pycna B NOAMEHHbIX GDOBKaX, COOTBETCTByI-OUJ,Eﬂ YPOBHK BOAbLI NMPU NMPOXOXAEeHNWN CpeJHEMHOIoneTHero Mmak-
CMManbHOro pacxoga BoAbl.

onpepena-

MaKC coBm’

10.4 NocTpoeHue NporHo3MpyeMoro Npodunsa NnpeaenbLHOro pazMbiBa NpU OrpaHUYEeHHOM
MeaHApUpPOBaHUK

10.4.1 MuHumaneHble otmeTku MNP npy OM onpegensatoT no aHanoruu ¢ Nobo4YHEBLIM TUMOM PYCINOBO-
ro npouecca, T. €. N0 COBMELLEeHHbIM nonepeyHukam. Ho npu atom npyu OM nonepeyHnky 0OMmKHbI BKIHOYaTb
pycno v novWmy, T. €. BeCb NoAC pycrnogopmMmupoBaHus. lNonepeqHukn cnegyet coBMeLlaTh MO CpeaHen NMHUN
nosica pycrnoopMnpoBaHus (nosica MeaHapupoBaHus).

10.4.2 OnuHy y4acTka coBMmeLyeHus nonepevHukos npy OM paccuuTeiBaloT no dopmyne

=0Ty, (10.6)

LCOBM

rae C  — CKOpOCTb CNOM3aHus M3nyYuH, M/rog;
Tp — PacUeTHbIl CPOK MPOrHO3MPOBaHUSI, BKIIOUAIOLLNA BPEMS NPOEKTUPOBAHUS U CTPOUTENBCTRA, Mof.

CkopocTb cnonaaHusa nany4dnHel C, KOTOpoe NpoMCcXo4uT No CXxemMe, npuBeaeHon Ha pucyHke 10.3, onpe-
AensioT Npy COBMELLEeHUN KpYNMHOMAacLITabHbIX KapT UMM KOCMWYECKMX CHYMKOB 32 pasHble rofbl CheMKN.

10.4.3 [Ina manbix pek wupuHoi ot 10 go 25 m 1 makcumaneHow rybuHon bonee 1,5 M coBMmeLLeHNUS
nonepeYHblx npoduner pycna v NOCTpoeHusa ormbarlleil nMHuKM rMmyBbuHHbIX gedopmaumnin He TpebyeTcs.
BmecTo 3TOro onpenenaT NMUHWKD HavnMeHbLUMX OTMETOK [HA Ha y4YacTKe pycna, ANMHa KOTOpOoro YycTaHoB-
nexa no cdopmyne (10.6). MNMpw aTom cnegyet y4yecTb, 4To npu OM nneckl 1 nepekaTbl B Npegenax uany4mH
MOPPONOrM4eckn NpvMBA3aHbl K NAHOBLIM O4E€PTaHWMAM M3MNYYWMH U CMon3alT BHW3 MO TEYEHUHO BMECTE CO
BCEM MEXKEHHbBIM pycrnom peku. [NnaHoBblie Aedopmauum 1 NNaHOBOE CMELLEHUE MEXEHHOTo pycria npy aTom
yCcTaHaBMMBAaT NyTeM COBMELUEHUs KpynHOMacLUTabHbIX Tonorpadynyecknx KapT, LM POoBbIX MHXEHEPHO-TO-
norpadnyecknx nnaHos, Matepuanos BJIC, KocMWYeCKMX Unvm aspodOTOCHNUMKOB PasHbIX NeT CbeMKM.
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P LL LTS S A AL L L L L5

ATy e

BpoBka Teppackl

My

1 — HavanbHoE nonoxexHue BpoBoK pycna; 2 — nonoxexue BPOBOK pycna Yepes spems | Mexay Cbemkamu; A, — Lar uany4nHbl
(paccrosHue Mexay To4KkaMm nepernba reoMeTpPUHECKOn OCKM PEYHOrO Pycna Ha uany4uHe)

PucyHok 10.3 — CxemMa nnaHoBOro cMeLLeHus nany4dnHsl npu OM

10.5 MocTpoeHne NPOrHO3MpPyeMOoro Npoduns npefenbLHOro pasmbiBa npyu cBoOGOgHOM
M He3aBeplIeHHOM MeaHAPUPOBaHUK

10.5.1 Onsi pek co cBoOOAHLIM M He3aBepLleHHbIM MeaHapuposaHem MNP pycen pek B cTBopax ne-
pexoaoB CTpoAT De3 COBMELLEHNs NOonepeyHbIX CeYeHWil B CTBOpax NepexooB, pacrnonoXeHHbIX Bbille Mo
TedeHWo. 3TO CBA3AHO C TEM, YTO MpU BCEX BUAAX MeaHAPUPOBaHUS BHYTPUPYCMNOBLIE MIeckl U Nepekathl
ABMATCH HEOTHEMMNEMON YaCTbio MOP(ONOrM4ECKOro CTPOEHUSA BCEN M3Ny4YMHbl U (HOPMUPYEMOrO er Mo-
MEHHOro MacCcuBa U He UMEKT CaMOCTOATENLHOTO ABMKEHWUS BHU3 N0 TEYEHUHD peku. [luHaMuKa 3Tux Nnecos
W NepekaToB onpegenseTcs o6WNM pasBUTUEM BCEI M3MYyYMHBI U OMKHA NPOrHO3MPOBATLCS B pamkax npo-
rHo3a ee obLLero pa3BuTms.

10.5.2 lNpun OTCYTCTBMU CNON3aHWA U3MYYUHBI BHU3 MO TEYEHWUIO PEKKU 3a MUHUManbHY otmeTky MNP pycna
pekn B CTBOpE Nepexoda NPUHMMAaT MUHMMATNbLHYK OTMETKY (hakTUYeCcKoro Npochuns peku B CTBOpPe nepexona
C ydeToM AechopMaunii AHa, 0ByCnoBMNeHHLIX ABMKEHWEM rpaa npu ypoBHsx Boasl 10 %-Hol obecneyeHHOCTH.

Mpy HaNW4YMM CNOM3aHWSA U3NYYMH BHU3 MO TEYEHWIO Ha pasHbiX CTaAMAX UX PasBUTUA MUHUMAarNbHOe
3Ha4yeHue MNP npyHMMaoT ¢ y4eTOM Hanon3aHWs OTMETOK [AHa, PacnONOXeHHbIX BbILLE MO TEYEHWUIO OT CTBO-
pa nepexofa, CO CKOPOCTbH CMON3aHWs U3Ny4YuHbl, ONpegerneHHon B COOTBETCTBUAM C PEKOMEHOaUNAMK MyH-
kta 10.5.4 n c y4eTom gedopmaumin oHa, obyCnoBrneHHbIX OBWXEHWEM Tpag nNpu ypoBHAX Boabl 10 %-Homn
obecne4eHHOCTH.

10.5.3 MocTpoenwne MNP BorHyToro bepera npu cBoOOOHOM M He3aBEpPLUEHHOM MeaHApPVpOBaHWK, Npu-
BefeHHoe Ha pucyHke 10.4, BEINOMHAKOT B cregylolem nopsagke:

- Ha monepe4yHoM npodune pycrna B CTBOpe nepexoaa NpoBOAAT NMUHWKD, MapanmenbHy CyLLecTByHo-
e nvHuK Bepera u noaBoAHOro 6eperoBoro ckoHa, CMELLEHHYID OTHOCUTENbLHO Hee B HanpaeneHun pas-
MbIBa Ha pPacHeTHYH BEMUUMHY Lg, YCTAaHOBINEHHYH B COOTBETCTBUM C pekoMeHaauusmm 9.3;

- Ha ypOBHe, COOTBETCTBYIOWEM MUHUMANLHON OTMETKE MPOrHO3UpyemMoro BepTUKalbHOro pasMbiBa,
NPOBOAST FOPU3OHTANBHY NMUHUI;

- COMpsiKeHWe NPOrHO3MPYEMbIX NMUHWIA rMyOWHHOTO 1 6eperoBoro pasmbIBOB BbIMOMHSAKT C y4eTOM Tpac-
cupoBkn MT. Mpu Tpaccuposke MT no paguycy UCKYCCTBEHHOMO MHYTbS NMUHWK NPOOOIKAKT A0 WX B3aUMHO-
ro nepece4veHus [cm. pucyHok 10.4 a)]. MNpwn Tpaccupoeke MT no pagvycy ecTeCTBEHHOro ynpyroro uaruba
[pucyHok 10.4 6)] nuHMO pa3mbiBa (oTcTynneHus ) bepera 2 NnpoBOOAT A0 NEPECEYEHUs C FOPU30HTaNbLHOW
NMHVEN 4, Npoxoasiue Yepes HavHM3LWY OTMETKY CyLLeCcTBYyrLero gHa (Touka A). JluHuo rmyBuHHoro pas-
MbiBa 1 NPOBOOAT A0 BepTUKanu, Npoxodsilen Yyepes ToUKy B Ha nepeceyeHUn yKkaszaHHOW ropu3oHTanbHom
NUHUK 4 C NPOOOMKEHNEM NUHUK CyLlecTByowero beperoeoro cknona (tTouka C). KpanHue Touku C n A NAHUK
rnyBuHHOro pasmeiBa u oTcTynneHus bepera COeauHAT NPAMON NUHUER.

ManoxeHHyo meToauky noctpoeHus MNIMP pycna B npefenax peyHbIX UanyyuH crnegyer NpUMeHATb And
W3My4yuH, gedopMaLMy KOTOPLIX BbIPaXakTCs He B CMON3aHUW M3MY4YWH, 8 B UX NOMEPEYHOM pasBUTMU U
BpaLLeHWM BOKpyr Touek nepernba (cm. pucyHok 8.1). B Takux cnyvasix pasBuTUe U3Ny4uH npoucxogut Ges
yrnybneHus nnecoB BOrHyToro bepera peku, T. €. NpyM HEM3MEHHOW HanHM3LLIEeN OTMEeTKe AHa B nnece.
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a) Mpwu Tpaccuposke Tpybonpoeoga ¢ KPUBOKH ©) MNpn TpaccupoBke Tpybonpoeoda No paguycy ynpyroro
WCKYCCTBEHHOTO MHYTbA narnba

1 — NWHWA ECTECTBEHHOrO AHa; 2 — MWHWSA NPOrHO3WpYeMOoro pasMbiBa pycna; 3 — AHo TpaHwew; 4 — BCnoMoraTtenbHble KpuBble
noctpoenus TMINP pasmeiBa

PucyHok 10.4 — Cxema noctpoeHus MNINP pasmbiBa pycna Ha BOrHyTbiX Deperax MeaHapupyoLLMX U3nyyuH

10.5.4 OTctynneHve 6poBkM pasMbiBaemMoro Gepera 3a NporHo3vpyemMbii nepuos L Npu orpaHnyeHHoM
u ceobogHOM MeaHOpUPOBaHUM (ONA M3MNYYMH C YIIoOM pa3eopoTta meHee 50°) cnenyeT onpegensts rpacduye-
CKMM 1N aHanuTudeckum cnocobom. MNpu rpadpmyeckom cnocobe (cM. pucyHok 10.5) coBMeLatoT no obwmum
OPUEHTUPAM Pa3HOBPEMEHHbIe ChEeMKWU U3MNYYMHbI, U3MEPSAIOT CMeLleHne M3ny4YunHel L, 3a nepuon mexay
CbeMKamu { 1 pacCcUMTLIBAKT PakTUYECKYH CKOPOCTb CMomn3aHus U3nydunHol no dopmyne

6, =Lt (10.7)
danee CMeLWarT nnaH y4acTKa bonee No3agHen CbEMKM OTHOCMTENBLHO NePBOHAYasNIbHOMo MOMOXeHUA N3ny4nHbl

Ha pacC4eTHOE CMEeLLEHNE N3NYy4HMHbI Ll.fl p = CVITI'Ip’ roe TI'Ip — NPOOOITKNTENBHOCTL NPOrHO3MPYEMOro neproaa.

-l
-

1 — NONOXEeHNe N3NYYMHbLI B HaYanbHbIA MOMEHT 0; 2 — NonoxeHue nanyymHel B KoHue nepuoaa 0,; 3 — 0Cb CUMMETPUN U3NYYUHBI B
nepeoHa4ansHoM NoNoKeHUU, 4 — NPOeKTHLIA CTBOP; B, — WWpKUHa nosca MeaHApUpoBaHus; A, — LWar UanyyuHel, LM_p — pacqeTHoe
CMELLEHUE U3NYYUHBI; ¥ — PacCTOsHWE OT BEPLUMHEI M3MYYXHbI 40 CTBOpAa Nepexofa

PucyHok 10.5 — Cxema cmelleHrsa nany4uHsl npyu OM 1 cnabopa3suTbix nany4vH npu CM

MNpu aHanuTuyeckom cnocobe cregyer MCnonb3oBaTth AaHHbIE O CKOPOCTU CrON3aHns uanyduHel C, no
y4yacTky (unu peke-aHanory). CMeLLeHne M3ny4YrHbl 3a NPOrHO3NpYeMbIA Nepuos Tnp cnenyeTt paccyuTbiBaTh
no dopmyne

LM_p = (xCHTnp, (10.8)

roe oo — koadpdpmumeHT 3anaca, paBHbin 1,5, ecrnv aHanoroMm ABNAETCA y4acTOK AaHHOW peku, U paBHbIi 2,0,
€CI1 aHarnor — 3T0 Y4acTOK OPYTron peku.

[MonepeyHoe cmelleHne BpoBku Gepera (nonepedHbii pasMbiB BbiNyknoro Hepera) B cTBOpe nepexo-

Aa Tg 3a MporHosmpyembld nepvoa T, OnpeaensdloT B COOTBETCTBMM CO cxemon (cMm. pucyHok 10.5). C no-

Mol rpadoukoB (oM. pucyHkm 10.6 u 10.7) nony4aT BeNnYMHY OTHOCUTENBHOTO pa3mbiBa Beinykroro bepera
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B 3aBMCUMMOCTU OT napameTpos, L, /A, x/A,, tde L _—— pacyeTHOe CMeLLeHUe U3NMYyUYUuHbI, A, — Lar U3ny4uHbl
n.p' n WAy nu.p 7

(paCCTOFlHME MeXay TOYKaMu I'IEDEFMGE:I cpe,qui?l TTIMHNA pycna), % — paccTtoAHMe OT BEPLWWUHbI M3NY4YUHbI OO
CTBOpa nepexoaa.

Le/B 2 < Lypl2

0.4 ™

LN
%

03

&
i
o
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0.2 [P~

__._______QL{.
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/a

0,2 04  y<Lup

PucyHok 10.6 — padukn 0OTHOCUTENBHOTO NOMEepPeYHOrc pa3meiBa Beinyknoro Gepera B 3aBUCMMOCTW OT paccToaHUA
MPOEKTHOro CTBOPa A0 BEepLUMHBI N3MYYMHbBI MPKW Pa3NnYHbIX TeMMNax CMeLLeHWUs N3MyYuHbl

Lg/B

0,4 /
74
0.2 /
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PucyHok 10.7 — pachmkn oTHOCMTENBHOMO NOMNEPEeYHOro pasmMeiBa BOrHyToro bepera

Ans onpenenenun Lg Heobxoanmo sHadeHus Lg/B, nonyyeHHble no rpagukam Ha pucyHkax 10.6 n 10.7,
YMHOXWUTb Ha LUMPWHY Nosica MeaHaAprpoBaHus B, (paccTosiHne no nepneHavkynapy Mexay KkacaterbHbIMU K
BEPLUMHAM CMEXHBIX U3Ny4drH). [1py pacnonoxeHnn cTBopa Nepexofa HKe Mo TEYEHWUI0 OT BEPLUMHbI U3MYyYu-
Hbl Ha PACCTOSIHWAW, MEHbILIEM MOMOBWHLI PACYETHOTO CMELLEHNS N3MYy4HbI L, o, CNeAyeT yunTbiBaTe pasMbia
obowux Beperos, a npu GonbLleM paccTofSHWM — TOMNBKO pasMblB BOrHyTOro bepera.

10.6 MNocTpoeHue nporHo3upyemoro npoduns npegenbHOro pasMmbiBa Npu pycrioBon u
NOMMEHHOW MHOTOPYKaBHOCTH

[Mpw pycnosor U NONMEHHON MHOTOPYKaBHOCTW C YCTOM4YMBbLIMKW ocTpoBamu MNP cTpodaT oTaensHo ang
KaXXJoro pykaea pycrna no ogHomy 1u3 Metogos, ykasaHHbix B 10.3—10.5.

10.7 NMocTpoeHune nporHoszupyemoro npodunsa npegensHoOro paimbiBa pycen pexk npu
OOMWHUPOBaHMUKU orpaHuyMBaroLero oakTopa pycnoBoro npouecca

[ns pycen pek NepBoro ruapoMopdonoruyeckoro Tuna, onucaHHbIX B NpunoxeHun b, B KoTopeix ABU-
eHWe OOHHbLIX HaHOCOB B (hopMe CpedHUX PYCroBbiX (popm (Me30dopM) OTCYTCTBYET, a NoNoXKeHue Nnecos
1 NepeKaToB NpUBA3aHo K cTabunbHoM hopme oporpaduydeckoro pycna, MNP pycna cTposT ¢ y4eTOM TOSbKO
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MaKCHMMarnbHbIX CE30HHbIX Aedopmauunin gHa, obyCcnoBNeHHbIX OBMXEHWEM MWKpPOdopM (rpag) ¢ BbICOTOM,
COOTBETCTBYHKLLEN MaKCUMarnbHbIM YpoBHAM BoAdbl 10 %-Hol obecnedeHHOCTH. BbICOTY aTWX rpsg paccynThi-
BAKT B COOTBETCTBUU C pekoMeHaaumamu no 9.1.9.

MNpy 3TOM pacyeT 3HaYeHWA MUHMManbHbIX oTMeTok MNP Z .. qqe pycna npoBofAaT no copmMynam
(10.1) unu (10.2), B KOTOPbIX 3HAaYEHUE MUHUMATTLHON OTMETKU HA B KAXO0W TOYKE NOMNEPEYHOro pycna peku
B pacyeTtHom cTBope [l Z.,;, , ycTaHaBN1BaloT ¢ y4eToM MHOroneTHen cTabunbHOCTU MOPIONOrMHYECKoro
CTPOEHUA pycen pek nepBoro Mopdonorm4eckoro Tuna.

10.8 Yyer WHXXEeHepPHO-reonorn4ecKkoro CTpoeHus OONMMHbI PeKU Npu NoCTpoeHUU
NporHo3vpyemoro npO(bMﬂﬂ npegenbHOro pasmMmbiBa pycrna gnd Bcex TMNOB pycnoBoOro npouecca

[NMocTpoeHHLIM B NPOEKTHOM CTBOpe nepexona nporHosupyemelid MMNP, yunThiBAOWNIA BCE BO3MOXHbIE
yKasaHHble Bbile gedopmManum pycna, COBMELLAaT C MHXEHEePHO-reonorMyecknm paspesomM pycna B NpoeKkT-
HOM CTBOpE, Ha KOTOPOM [OMXHbl BbITh OTMEYeHbI BbisiBNeHHble npu UMM rpaHuubl pacnpocTpaHeHus rpyH-
TOB, B TOM 4YMCNe KPYMHOOBMNOMOYHbIX, CKanbHbIX U MMUHUCTBIX TPYHTOB, @ TaKKe Mepanbix rpyHToB. OueHKy
CcTerneHu pasMbiBaeMocTh (HepaambiBaemocTu) VT3, BCKpbIThIX N0 peYyHbIM pycrom B Xoae npoeeneHus UIMA,
cnegyeT NPOBOAUTL HA OCHOBE pacyeToBR W CPaBHEHUS 3HAYEHWI, NPOrHO3MpyeMblX CpeHUX Ha BEpTUKansax
CKOpPOCTEW TEYEHUI PEYHOro MOTOKA M HEpPa3MbIBAKLLMX CKOPOCTER TeYeHW (CpeQHUX Ha BepTuKanax) Ans
AaHHbiX M3 npu ruapaBnuYeckMx yCnoBMsX, COOTBETCTBYOLWMX YpoBHAM Boabl 10 %-Hon obecneyeHHOCTH.

Ecnu Bbixogbl KpynHOOBNOMOYHBLIX TPYHTOB (6a3ansHOro cnos), ckanbHbIX U FMUHACTLIX TPYHTOB, a Tak-
e Mep3anbiX rPYHTOB B MPOEKTHOM CTBOPE PacrnonoXeHbl Bbille OTMETOK NPOrHo3upyemMoro npoguna MHoro-
NEeTHWX K Ce30HHbIX AedhopmaLMii AHa, okoHYaTenbHbln MNP cnegyet npoBoAWTL MO rpaHULLE 3TUX FPYHTOB.

11 MeToa nocTpoeHus NpochunA npeaenbLHOro pasmbiBa pycen ropHo-npearopHbIX
peK Npu TpaHLWwenHoM cnocobe NPoKnaaKu nepexoga MarucTpanbHoOro HedptenpoBoaa

11.1 PycnoBoWn npouecc Ha pekax ropHo-npearopHor 30Hbl, pycrna KOTOPbIX CIIOMEeHbl U3 KPYMHOro arn-
NIOBWSA, XapakTepusyeTcsa psaoM cnelmduyecknx 0CobeHHoCTeNn:

- 3HAYUTENbHbLIM BNWAHWEM OrpaHMyYuBaloLLero gakropa;

- NPepbIBUCTLIM B TEYEHMEe roga U B MHOTOMeTHEM pa3pe3e TPaHCMOPTOM AOHHbIX HAHOCOB W, COOTBET-
CTBEHHO, NPepbIBUCTOCTLH aKTUBHOCTU PeYHOro pycna;

- HEPAa3BUTOCTbLIO N HECTABUNBbHOCTLID PEYHbIX MOWNM;

- ycrnoBuaAMU 06pa3oBaHMsa pycrnoBbiX MUKPO- U Me30hopM MpU 3HAYEHUSIX OTHOCUTENBLHOW MagKocTh
notoka H/ d = 30;

- NpegensHo HONbBLWKMM PAacXoAoM [JOHHbLIX HAHOCOB M BEICOKMMKW TeMnamu gecopMaluii BO Bpemsa na-
BOAKOB.

Kak cnencTteue, Ha ydacTkax pek ¢ ropHoi MM n 16 (Hanbonee 4acTo BCTpeYakLLUMMUCA TUNAMKU PYCIIOBO-
ro npoLecca B paclUMpPeHUsIX TOPHbIX OMMH U NPY BbIXO4E BOAOTOKA M3 TOPHOM 30HbI B MPEeAropHyo) BO BPEMS
BbICOKMX MaBOAKOB MPOMCXOOWT nonHas nepepaboTka pycrnoBoro U NoMMEHHOTo penbeda B 30He bnyxaaHus
NOTOKa C paBHOW BEPOATHOCTLIO NOABNEHMA Hanbornbwux rmybuH B nbon Touke BryxaaHwa pycna.

B pesynbrate npu nepexone 4Yepez BOAHYK Nperpagy, Ha KOTOpoW HabnwaaeTcsi pycrnoBol npolecc
no tuny OB unu ropHon MM, TMNP xapaktepuayetca ABYMA OCHOBHbIMW MapamMeTpamu: ero AnWHON Loqp U
Znp — NMPOTrHO3HOW HaWMeHbLLEN OTMETKOW Ha B CeYeHUW pycria no CTBOPY nepexofa BOAHOW nperpajbl 3a
pacHeTHbIN Cpok cnyx6bl MT.

Anvna MNP Loqpe onpegenexa nubo wvpuHon nasogo4Horo pycna pekv npu b B
nosica pycrnogopmMnpoBaHus Bn_p npw ropHon MNMM.

11.2 NMpw OB wwupuHa nosica pycrnogopmMmupoBaHusa unu gnuHa MNP, xapaktepHas ons Mopcgonoruyecku
OOHOPOOHOrO y4YacTKa, MOXeT DObITh onpegeneHa no opmyne

Lomp = (1,2 +1,3)B

nagr TMB0 WmrpuHon

(11.1)

nae’

rae B,,; — CpenHss WMpUHa NaBoAoYHOro pycna peku B 6poBkax Ha MOpdOIorMYeck O4HOPOAHOM y4acT-
Ke, pacnonoxeHHoM OT cTBopa nepexoda MH Beepx no TedeHuto. [InuHy aToro y4acTtka onpefe-

nawT no dopmyne (10.4).
11.3 3HaueHve Zoqp npv [B onpeaensioT no CoBMeLLEeHHbIM NonepeyHbiM Npogunism nNaBogoyHoro pycna
peky, KOTOpble OOMKHbI OCBELLaThL BCHI aMnnuTygy konebaHuii oTMETOK AHAa Ha MopdonorMyeckm OgHOPOLHOM
y4yacTKe OT CTBOpa nepexoaa Beepx no teveHuw (cm. 10.3.2—10.3.6). MunumaneHyo otmetky MNP npu OB
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yCTaHaBnmBatrOT C y4€TOM TOro, 410 NnoABneHne MakCMManbHON rJ'IyGVIHbI naBogO4YHOIO pycna, Kak U npu ocepej-
KOBOM TWUMe pycrioBOro npouecca, paBHOBEPOATHO NO BCEMY nonepe4yHomMmy Ce4eHWH. HDMMED npoeegeHnA MnriP
NnaeoO4YHOro pycrna rnpu no6o4YHeBOM U ocepedKOBOM TMUNaxX PYCroBOTro npouecca noka3aH Ha PUCYHKe 11.1.

=y ¥BB

BB — ypoBeHb noliMeHHbIx BpoBok pycna; 7—5 — nonepeyHsie NpodunyM NasoaovHOro pycna peku, OCBeLlarluue BC aMnnutyay
KonebaHu OTMETOK AHA Ha MopdhonorM4ecku OAHOPOAHOM Y4acTKe Boille MO Te4eHuto oT cTBopa nepexoga; 6 — MNP

Pucynok 11.1 — Cxema noctpoenua MNP pycna npy no6o4HeBo-0cepeakoBOM TUMNE PYyCNoBOro NpoLecca Ha ropHOW peke

11.4 Ong yyacTtkoB pek ¢ ropHoi MM wwupuHa nosfca pycnodopMUpoBaHus Bn_p ABMSFETCS WUPUHOW
30HbI MEXAYy NMUHUAMK, KacaTeNbHbIMK K y4acTKaM MaKkCcUMarnbHbIX AedopMaunin KpaHUX NPOTOK Y NPOTHUBO-
MOMOXHbIX BOPTOB AOMWMHbI C YYETOM BO3MOXHOMO PasBUTUS M3MYYUH B 9TWUX npoTokax. CTBOp nepexoda Tpy-
BonpoBoaa npu ropHor MM crnegyeT HasHa4YaTb B MeCTax C HaMMeHbLUel LUMPUHON Nosica pycrnoopMUpoBa-
HUA, T. €. B MecTax cy}eHus gonuHel. lMpu BbiIGOpe Cy>keHUI OONUHBI AN pacrnonoXeHWa cTBOpa nepexoa
TpybonpoBoaa onpefeneHne WUPKWHEI Nosica pycnoopmMmupoBaHns He Tpebyetca. B Takom criyyae wivpuHa
nosica pycnogopM1MpoBaHUsl B CTBOPE Nepexona COOTBETCTBYET LIMPUHE NABOLOYHOINO pycna Ha y4yacTKe Ccy-
HKEHWA OONMHBI, KOTOPYIO NEerko onpeaensitoT no aspodoTonsiaHamM 1 KpynHoMaclwTabHeIM KapTam.

11.5 3nayenune muHumansHon otmeTku MNP pycna npuv ropHoi MM Zqp onpeaensioT no COBMELLEHHLIM
nonepevyHUKam nosica pycnoopMUpoBaHUs Ha ydacTKe CYXeHUs OoMNMUHbI. Kak npaBuno, oHa COOTBETCTBYeT
rnybuHe nneca Ha WU3ny4yMHe C MakCUMAaribHOW CTEMNEHbLID Pa3BMTOCTM, OOHAPYXXEHHOW HA BCEM y4acTKe Co-
BMELLEHWUs MonepeYyHUKoB. B coOTBETCTBMM C 3aKOHAMW pa3BUTUS pedHbIX pycen npu ropHon MM noseneHune
Takoro nneca ¢ MMHUManbLHOM OTMETKON OHA paBHOBEPOSATHO BO BCEM MOMEPEYHOM CEYEHMU Mosca pycno-
dhopMUpOBaHKAa B CTBOPE Nepexoda 3a Nepuof ero akcniyatauun. 310 o0CTOATENbLCTBO M ONpedensieT CXemy
npoBegeHus MNP npu ropHon MI1, KoTopaa npueeneHa Ha pucyHke 11.2.

11.6 Mpw noctpoeHumn MNMP pycna onsa ropHbIX U NONYTOPHbIX PEK C NTeHTOYHO-TPAA0BLIM, MODOYHEBLIM
WM ocepefKOBbLIM TUMaMK PYCroBOro npouecca, a takke npu Ob v ropHon MM y4eT ce3oHHbIX gedopmManui
peyHoro pycna, obycnoBrneHHbIX ABMXEHWEM rpsf, He TpebyeTcsa. 3To 06ycnoBneHO TeM, YTO NPU AaHHBIX TU-
nax pycrnoBoro NpoLecca Ha ropHbIX pekax ABWXKEeHWEe AOHHBIX HAHOCOB HA NMOBEPXHOCTU CPELHUX PYCINOBbLIX
dhopM Npu NpoxoOeHun naBogkoB ¢ obecnevYeHHoCTbIo Hke 50 % npoucxoguT B GeccTpyKTypHoOW hopme,
T. e. be3 hopmMupoBaHUS MUKpOOpM-rpaad, ¢ AMHAMUKON KOTOPLIX M CBA3aHbl Ce30HHLIe AedhopMaLMK.

nne

m — MaKkcumanbsHas rybuHa nneca ¢ MakcUManbHO CTeNeHbIo PasBUTOCTI Ha y4acTKe Bbille CTeopa nNepexoaa; Tynp — MakcuMansHas
rny6una MNP pycna npu ypoeHe Boasl 10 %-Hoi obecnedeHHocTr; 1— 5 — nonepeyublie Npotunm NaBogo4HOro pycna peku, oceellaroLyme
BCH aMnNnuUTyay konebaHuin oTMETOK AHA Ha MOPONOrvM4Yeckn o4HOPOAHOM YYacTKe BhIle Mo Te4eHuo oT cTBopa nepexoaa; 6 — MNP

Pucyrok 11.2 — Cxema noctpoeHusa MNP pycna peku Ha yyacTkax pek ¢ ropHon MM

11.7 B y3KMX OQHOPYKaBHbIX Oporpaduyeckmx pycrnax ropHbIX U NOMYropHbIX PeK, B KOTOPbIX ABUKEHWe
pycroopMUPYIOLLMX HAHOCOB MPU NMPOXOXASHWMA NaBOAKOB NPoUcXoauT 6e3 hopMUPOBaHUS CpeaoHuUX pyc-
NOBbLIX POPM (MEHTOUHLIX FPAA U NOBOYHER), TPAHCMNOPT AOHHBLIX HAHOCOB NPW NMPOXOXKOEHUM NABOOKOB MOXET
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NpOXoauTb B BecCTpyKTypHOR hopMe unu B popMe rpag (Mukpodopm). B cBA3u ¢ aTum npu noctpoeHuu MNP
pycrna cnegyeT y4ecTb MakCMManbHO BO3MOXHbIE LMKNUYeckne (ce3oHHble) aedopmaunmnm pedHoro pycna,
0bycrnoBneHHble ABVXXEHWEM PSS MyTEM pacyeTa BbICOThI 3TUX rpag no dopmyne (9.12) ona ypoBHein BOAHI,
COOTBETCTBYKLLNX pacxogam eoabl 10 %-Hol obecnevyeHHOCTH.

12 MeToabl nocTpoeHus npoduna npeaenbLHOro pa3MmbiBa pycen paBHUHHbIX
M rOPHO-NpPeAropHbIX peKk Npu nNpoknaake nepexoaa MarncTpanbHbIX
HedhTenpoBoaoB GecTpaHWeNnHbLIMU MeToAaMuU

12.1 O6LWMe nonoxeHns

12.1.1 Haubonswytwo yrpozy MH npu nepeceveHnn peku becTpaHLIeHBIMU METOOAMW MPEACTaBNAT
Jedopmauum beperos pycna B HanpaeneHWW K TOYKam BXoJa a v Beixofa b TpyObl M pa3mbiBLI AHA B Hanpas-
neHun K BepxHel obpasytoLlen TyHHens (CKBaxuHbI) m" (CM. pUucyHok 12.1).

12.1.2 B cBsI3M C ANUTENbHbIM CPOKOM 3kcnnyaTtauuu NI, nocTpoeHHbIX BecTpaHLLeHBIMU METOAaMN,
wupwuHa MNP pycen manbix pek MOXeT coBrnagath C LWMPUHOW NOsica MHOTOMNETHero pycnotopmMupoBaHns
(MeaHgpupoBaHus). [paHnLbl NOsiCa MHOTOMETHEro pycnoopMMpoBaHus (MeaHapMpPoBaHWs ) STUX pek MOryT
ObITb yCTaHOBMIEHbL! MO MOPQYONOrMYECKMM NPMU3HaKam 1 criegam NpPeXXHero NnofoKeHnsa pycna peky Ha coBpe-
MEHHOW (HeyHacrne4oBaHHOWN) Nonme.

-
-

.4
b t’,” ‘ﬂ

B

mﬂ

L, — anuHa nepexoaa; Lynp — AnuHa MMNP; B — wwupuHa pekn B Bposkax; Tynp — makcumansHas rmybuxa MMNP; o — yron exopa

TpyObl; B — yron BeixoAa Tpybbl; m, m', m" — oTMeTKu1 TOMeK MakcumanbHbIX rMy6uH COOTBETCTBEHHO: HA MOMEHT CbEMKW, NpeaesibHoro

pa3mbiBa pycna v BepxHew o6pa3ylolleil CKBaXKHEl B TOYKE ero MakcumansHoro sarnybnexHus; a v b — To4kW BXoaa U Bbixoga Tpyobl; ¢,
d, e, f— BpoOBKM CYLLECTBYIOLIErO U NPOrHO3MPYEMOro pycna

PucyHok 12.1 — lNapametpei MNP B cTBOpe nepexopa Tpybonposoaa npu nepecedeHnn peku metogom HHB

12.1.3 MonoxeHue TpybonpoBoaa B TyHHeNe (CKBaXMHE), BEINONHEHHOM BecTpaHLIeiHbIMU MeTOAaMN,
OyneT ycToMYMBLIM MO YCNOBUAM pa3mblBa pycra B TEHEHME PACHETHOMO BpeMEHW 3KCnyaTaunv nepexoga t,,
ecnv anuvHa MNP 6ynet meHble, Yem AnvHa nepexoga, T. e. Lanpe <L, @ makcumanbHas rmy6wuHa MNP 6ygeT
MeHbLUE, YeEM MakcumanbHas rmybuHa nepexofa (rmybuHa nonoxeHus Bepxa Tpybonposoaa).

12.1.4 PacctosHue oT BpoBoK cyllecTBytoLwero ae, fb nnu nporHoanpyemoro ac, db Geperos 0o To4yek
BXOAa W Bbixofa TpyObl M TOMLWMWHA rpyHTa MEXy CyLLeCTBYLWMM mm" v NPOrHo3upyemMsiM m'm" GHOM pekn
¥ BepxHen obpasyoLwen TyHHens (cMm. pucyHok 12.1) onpegeneHsl cnegyowmnmin paktopamm:

- TUMOM pYCMNOBOro npotecca (cxemon gedopmaLmin) y4acTka peku;

- MLHTEHCWBHOCTLIO PYCMOBLIX AeopMaunii;

- WIHXXeHEepPHO-reonorMyeckum CTPOeHUeM OHa AOMNUHbI,

- TEXHOMNOrM4ecknmn TpeboBaHuAMK Npou3BoacTea pador.

12.1.5 CxemMy 1 KONUYeCTBEHHLIE 3HAYeHWUsa gedopMaunin AHA 1 BeperoB peku, NoNoXeHWe rpaHuL, no-
sica pycnodOpMUpoBaHUs UMK rpaHuL Nosica MeaHOpUpOBaHWs, a Takke OnTUManbHOe MOoNoXeHue cTBopa
nepexoga onpeaensdrT TUNOM PEYHOro pycra v TUNOoM PYCNOBOro npoLecca Ha y4yacTke nepexona, onosHasa-
TenbHble NMPU3HAKM KOTOPbLIX NpUBEOeHbl B pa3gene 6 u B npunoxeHuu b.

12.1.6 MHTeHcuBHOCTL AedopMaumin onpegensaoT rMAPONorMyeckuM pPexXMMOM PEKW, BAWAHWEM Ha
HEro COOPYXEHUA W TEXHOrEHHON OEATENbLHOCTU Ha peke, hopC-MaXopHbIMKU 0BCTOATENLCTBAMM U TEONOrK-
YECKUMMK YCITOBUSAMM.
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CHmKeHne Benu4YMHbl U MHTEHCMBHOCTW Aedopmaunin gHa n BeperoB pekn MoXeT BbiTb AOCTUTHYTO
nubo BbIBOPOM MOMOXEHUs CTBOPA Nepexofa Ha ydYacTKe C MUHUMAaIbHbIMU MAaHOBbIMU M BEPTMKaNbHbI-
MKW gedopmauusiMu pycna, nubo nyTem MHXeHepHOW cTabunusaunn pycna peku Ha y4acTKe pacnofioKeHus
cTBOpa nepexoga.

WHXeHepHO-reonornyeckoe CTPOeHMe AHa JONUHbI MOXET 0Ka3aTh CYLLeCTBEHHOE BIIMSHME HA BENMUYMK-
HY PacCTOAHWUK, YKa3aHHbIX Ha pUcyHke 12.1.

12.1.7 PaccTtosiHua ac u db (cMm. pucyHok 12.1) onpegenstoT ¢ y4eToM yCnoBuiA npon3soacTea paboT npu
BypeHun TyHHens, npoTacknsaHumn TpyObl U TEXHOMOMMKM UCNoNb3oBaHus GypoBoro pacTeopa.

12.1.8 MporHo3y u pacdety MIMP pycna B cTBOpe nepexoga TpybonposBoga AOMKHa npeglecTBoBaTh
OLEHKa obLux TeHOEHUWIA eCTEeCTBEHHOIO M aHTPOMNOreHHOro M3MEHEHMS Y4acTKa pekn Ha PpaccTOSHMW Anu-
HOW B HECKOJIbKO MaKpogOpM UM pycnoBbiX Me30ohopM B 3aBUCUMOCTM OT TuUNa PycnoBOro npouecca, yka-
3aHHbIX B NpUNoXxeHuu [, a Takke OeTanbHbl aHanM3 MopdonorMyeckoro CTPOeHWs NONMbIl U CNefoB npo-
LleccoB pycrnodoprMpoBaHns Ha Hel.

12.1.9 AHTpONOreHHbIe U3MEHEHWS, BbI3BAHHbLIE BMUAHWEM MMAPOTEXHUYECKUX COOPYKEHUIA Ha pycrio-
BOW peXMM yvacTka nepexoga TpybonpoBoga, crnefyeT y4uTeiBaTe B COOTBETCTBUM C MPUHLMNAMU B3aUMO-
OENCTBUSA PYCMOBOMO NpoLecca U aKTUBHLIX M MACCUBHbLIX COOPYXEHUR (CM. npunoxeHue A).

Mpy oUeHKe BNUAHUSA aKTUBHLIX U MACCUBHLIX COOPYXEHUI Ha XapakTep U MHTEHCUBHOCTL PYCMOBLIX
Oedopmaumia B CTBOpax Nepexoaor TpybonpoBoaoB crnefyeT yYMThIBaTh, YTO:

- 30Ha BMUSHWS HA PYCITOBOW MPOLECC COOPYXEHWI | KaTeropum NpoCcTUPaETCs MO PeKe BhILLE U HUXE UX
MECTOMNONOXEHWS, 3aXBaThIBAsA Y4aCTKU PEKU, COCTOSLLME U3 HECKONMBKUX MakpodopmM;

- 30Ha BNUSHWS Ha PYCcrnoBoW npouecc coopyxeHui |l kateropum orpaHnynBaeTca OQHON MakpodopMon
WM HECKOMBKMMUK Me3odhopMaMu;

- BO3BEOEHWE B PEKE MACCUBHBLIX COOPYXEHUIN HE NPUBOAMT K U3MEHEHWUH PYCMOBLIX MakpodopMm U
Me30(hOpM, a BbI3LIBAET MULLL NEPECTPOWMKN PYCNOBbLIX MUKPOOPM B HENocpeacTBEHHOW BNU3ocTu oT co-
OPYXEHWUS UMK B ero npeaenax.

12.2 3tanbl nocTpoeHusa npoduna npeaenbHoro pa3mMmbiBa pycna

12.2.1 OCHOBHbIMK pac4eTHbIMKU napameTpamu MMNP npyu nepecedyeHnn pekn becTpaHWwehHbIMU MeTo-
AaMu ABMAKTCA ero MakcumanbHas AnuHa Lopp M MakcumanbHasa rmybuHa Tonp (cM. pucyHok 12.1).

12.2.2 OnpegeneHne KONMM4YecTBeHHbIX 3Ha4YeHUn STUX NapaMeTpoB NpoBoAAT B TpY aTana.

Ha nepsom 3Tane — onpeaeneHne opueHTUPOBOYHLIX 3HAYEHWW, UCMOMb3yeMbIX NPKU HAa3HAYeHWK Mo-
NoXeHWs Tpacckl Tpybonposoda v Npu BoIDOpe Y4acTKOB pek As UX nepecedyeHvs TpybonpoBogom.

Ha sTopom aTane — onpeaeneHue KONu4eCTBeHHbIX 3HaYeHUN Lonp U Thnp, XapakTepHeix Ang Mopgo-
NOrMYeCcKU OOHOPOAHOIO YYacTKa peku, nepecekaemoro Tpaccom.

Ha TpeTbem atane — onpegeneHne 3Ha4yeHWMid napamMeTpoB OS5 KOHKPETHOro cTBopa nepexoga, T. e.
paspaboTka nporHosa gedopmauuii pe4Horo pycna B CTBOpe nepexoga Ha Becb YCTaHOBMEHHbIN B 3adaHum
UMW pacyeTHbIM CPOK MPOrHO3MPOBaHUSA MNAHOBbLIX W BepTUKarbHbIX Aedopmalnii pedHoro pycna, u no-
ctpoeHnue MNP pycna pekun B cTBOpe nepexoaa.

12.3 OnpegeneHne OpUEeHTMPOBO4YHbLIX 3Ha4eHu napametpos MMP pycna

12.3.1 Ha paHHoM 3Tane onpefeneHnsa 3Ha4eHU OCHOBHbIX napameTpos [P BenuunHa Lnp OomkHa
MPMHUMATLCS PABHOW MaKCMMarnbHON LMPUHE NOsiCa COBPEMEHHOTO pycrnoopMupoBanns (B, 4, n_p).

12.3.2 WupuHa nosica cCOBPEMEHHOIo pycrnoopMnpoBaHus Bn_p — 3TO paccTosHUE MeXay NUHUAMM,
KacaTenbHbIMUK K 30HaM MakcumarnbHbIX gedopMaunii Ha NPOTUBOMNONOXHbIX Deperax peku.

Ons meaHOpUpPYHOLLMX PeEK NOSAC COBPEMEHHOIO pycnoopMHUpPOBaHUS PaBEH MOSICY COBPEMEHHOIO Me-
aHapuposaxusa B, = Bn_p — pacCTOSHWUIO MeXAy KacaTenbHbIMU NIMHUAMM, NPOBEAEHHBIMU YEPE3 BEPLUUHBI
NPOTWMBOMNOMOXHO HaNpPaBeHHbIX CMEXHbBIX U3NYYNH, HAXOOALWMXCA B 3aBepLUaLLel cTagumn pa3BuTus.

Ons pek ¢ MM nosic coBpeMeHHOro pycnodopM1MpoBaHns SIBNSIETCS 30HOW Mexay NUHUAMMW, KacaTelb-
HBIMW K 30HaM MaKCUMarnbHbIX gedopMaLlMid KpalHUX NPOTOK Yy MPOTUBONOMOXHEIX BOPTOB OOMMHBI C YHETOM
BO3MOXHOMO pa3BUTUA U3NYYUH B 3TUX NPOTOKAX.

12.3.3 [Ins kaxgoro TMna pycnoBoro npouecca ycTaHOBMeHa CBA3b Mexay WWPKUHOKW nosica pycnogopmMupo-
BaHWS Bn_p W LWUMPWHOW pycna peku mexay noimMeHHsIMu BpoBkamu B. 3HaveHus Bn_p 1 B, 0CpeaHEeHHbIE MO MHO-
FMM reHeTUYECKN OLHOPOAHBIM y4acTKam (Tunam pycrnoBoro npouecca) MHOrMX pek, NpueedeHsl B Tabnuue 12.1.

OTKnoHeHne Bn_p OT CpefHero 3HavyeHus npyveedeHo B Tabnuue 12.1 B BUAe cpegHeKBagpaTUYHOro oOT-
KIMOHEHWA G, KOTOPOE, KaK M3BECTHO, COXpaHAeT pasMepHOCTbL paaa HabnioaeHni.
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12.3.4 MNockonbky anuHe (MNP Ha gaHHoM aTtane pacyeToB criegyeT npugaBaTb MakcMMarbHble 3Ha-
4eHust, T0 Lnnp A0MKHA BbITh YCTAHOBMNEHA KakK CPeAHAs WMpuHa nosca pycrnogopmMnpoBaHina Ans JaHHOro
TKUMa pycrnoBoro npouecca nnc cpefgHeKkBaapaTUYHOE OTKINOHEHWE B COOTBETCTBUM C AAHHLIMU, NPUBEOEH-
HbIMW B Tabnuue 12.1.

Tabnuya 12.1 — 3Had4eHUs OTHOCUTENLHOW LUMPWHEI NOACa COBPEMEHHOTO pycrnodopMUpoBaHua Bn_pl B npwu pasHbix
TUNax pycnosoro npouecca

TUN PyCIIOBOro NPOLIECCa CpefHsas OTHOCUTENbHAaA WWPKUHA nosca CpepgHekBagpaTU4HOE OTKNOHEHME
pycnodopMUpoBaHus Bn‘p /B Cg
CeobogHoe MeaHapupoBaHue 8,86 2,53
HeszageplweHHoe MeaHOpupoBaHue 5,67 1,35
MoiiMeHHan MHOTOPYKaBHOCTb 5,58 1,85
OrpaHu4yeHHoe MeaHapupoBaHe 3.41 0,71
Mobo4yHeBbIM TUN 1,18 0,24
PycnoBas MHOrOpyKkaBHOCTb 1,01 0,05

12.3.5 MNockonbky anuHe MNP Ha gaHHOM aTane pacyeToB criegyeT NpuaaBaTb MakcUMarnbHble 3Ha-
YeHus, TO Lonp AOMKHA ObiTh YCTAHOBMEHA KaK CPeAHAs LWMpPUHa nosica pycrnoopM1MpoBaHus AN AaHHOro
TWMa pycrnoBoro npolecca Nnc cpeaHekBaapaTUYECKOe OTKMOHEHWE B COOTBETCTBUM C JAaHHbIMK, MPUBEAEH-
HbiMW B Tabnuue 12.1.

12.3.6 OnpepeneHHble no Tabnuue 12.1 3HavyeHus LI‘II‘IP crnegyeT UCNonNb30BaTh NPY Ha3HaYeHUN HOBOW
Tpacchl Tpybonposoaa v npu onpeneneHn NpUopUTETOB PasnNYHbIX YY4acTKOB pek (C pa3HbiM TMMOM Pycro-
BOro mpolecca) npu Bbibope y4acTka 1 cTBOpa nepexoga v npy onpefeneHun Metoga CTPOUTENbLCTBa nepe-
xoga (TpaHweiHoro, BosaywHoro, metogamu HHB, THBEL, MrkpoTOHHERMpOBaHMSA MM KOMBUHUPOBAHHOTO).

12.3.7 MNpu HeBO3MOXHOCTK BbIBOpa y4acTka peku ¢ TUMOM PYCroBOro npolecca, Ans KOTOporo Xapak-
TepeH y3kuii nosc pycnodgopmuposanua (Mb nnu OM), n npu Hen3bexxHOCTV NepecedeHnss peky Ha y4vacTke
C LKMPOKMM MOSICOM pycriopOpMUPOBaHMA CnefyeT NraHMpoBaTh NPOBeAEeHWE OeTamnbHblX NPeanpoeKTHLIX
UMW ons pa3paboTkyM TOYHOrO NPOrHO3a PasBUTUS pycna Peku, ee NPoTOK M NOMMEHHbLIX MacCUBOB Ha pac-
YeTHbIN CPOK 3KCMyaTaunn nepexona.

B Takux cnyvasx cTBop nepexofa Tpybonposoga Lnp, TOHYKM BXOAA U BbIXOAA TYHHESs yCTaHaBNMBaT
TOMbLKO NOCre NpoBefleHUsi TPETLEro 3Tana pacyeToB, T. €. Nocne pa3paboTKu yKa3zaHHOTO NporHoza.

12.3.8 [insi yMeHbLIeHWs 3Ha4YeHus Lnnp Ha y4acTkax pek C LMPOKOW 30HOW pycnothopMmMpoBaHns cre-
OyeT npegycMaTpuBaTh NPOBeAeHNE UHXEHEPHBIX MepOonpUATKiA Mo cTabunuaaumumn pycrna peku Unm no cyxe-
HWIO nosica pycrnodopMupoBaHnsa. K aTuM MeponpusaTUsiM OTHOCAT fokansHoe GeperoykpenneHue, obsano-
BaHWe NOWMbI, YKPENeHne CnpaMIeHUA N3NyYuH 1 ap.

Mpwn NPOEKTMPOBAHWNM 3TUX MEPONPUATUNA TaKXKe OO0MKHbI ObiTh NPOBEAeHbl NpeaBapuTenbHble OLEHKN
W pac4yeTbl BTOPOro 1 TPETLEro 3Tanos.

12.4 OnpegeneHne 3Ha4YeHU NapamMeTpPoB Npodunga NpedenbLHOro pasmMbiBa pycna
ana Mmopdonorvyecki 0AHOPOAHOro y4acTKa peku 1 AN KOHKPeTHOro cTBopa nepexoga

12.4.1 Ha BTOpOoM 1 TpeTbeM aTanax onpefeneHnsa KoNM4ecTBeHHbIX 3Ha4eHW OCHOBHbIX NapamMmeTpoB
MNP pycna Lonp v Thpp NocTpoexue MMNP pycna cnefyeT BuINOMHATL C y4ETOM TUNa pycrioBoro npouecca
Ha OCHOBaHWK PETPOCMNEKTUBHLIX Tonorpadu4ecknx matepuanoe 1 matepuanos [133, a Takke maTepnanos
UM, Urgt v Nrn.

12.4.2 PeTpocneKTUBHbIE Tonorpaduyeckue U Kaptorpadudeckme Mmatepuansl U matepuans 433, He-
o6xo4umble Ans NpoU3BOACTBA OLEHOK, pacyeToB U NMPOrHO30B MMaHOBbLIX M BLICOTHLIX AetdopMaunii gHa 1
©eperoB BoOHbIX OOBLEKTOB, @ TakkKe ONA YCTAHOBMEHUS AMHAMWUKM UX NOMMEHHBIX MacclBOB, crenyeTt cobu-
paTtb B Npefenax Bcero Mopdonornyecku 0qHOPOOHOrO y4acTka peky, Ha KOTOPOM HamMe4yeH CTBOp nepexofa
Tpybonpoeoaa.

12.4.3 MeTogbl 1 NpyYemMbl onpegeneHnsa KoNUYeCTBEHHbIX 3Ha4YeHnin ocHoBHbIX napameTpos MNP Ly
¥ Thpp, XapakTepHbIX A8 MOPONornieckn OAHOPOAHOMO y4HacTKa, a Takke MeToAb! U Cnocobbl NOCTPOEeHUS
MMP pycna B cTBOpe nepexoga TpybonpoBoaa onpeaensioT TMMOM PYCNOBOTO NPOLEcca Ha y4acTKe.
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12.4.4 Mpn MNB 1 PM nnaHoBble gedopmaunmn pycen pek HOCAT 3HaKoNepemeHHbLIN Xxapakrep M ume-
0T He3Ha4YuTenbHy aMmnnuTtyay. [MNoaTomMy WwWKpKrHa nosca Bn_p pycnodgopmuposanua unv anuda MNP Loae,
XapakTepHasa ans MopdonorMyeckM ogHOPOAHOMO y4acTKa, Npy OaHHbIX TUMAax pycrnoBOro npouecca MOXeT
ObITb ONpegeneHa no opmyne

Bnp=Lnnp = (1,2 + 1,3)B, (12.1)

rae B — cpegHas ana MopdonorMieckn O4HOPOAHOrO yYacTKa LWMPKUHA pycna pPeku B NOMMEeHHbIX BpoBkax.

12.4.5 lWnpuHy nosica coBpeMeHHoro pycrnodopmupoBaHus unu anudy MNP pycna ons KOHKPeTHOro
CTBOpa nepexoga Mpw NeHToYHO-rpsagoBoM, NoGO4YHEBOM M OCEepedKOBOM TUMax PYCMOBOro npouecca pac-
CUMTBLIBALOT Takke no cdopmyne (12.1), TonbKo 3HavyeHWe B onpefensioT Kak CPegHIo LWMPYHY pycra peku
B NOWMeHHbIX BpoBKax, Ha y4acTke, pacnonoXeHHOM BBEPX MO TEYEHWI0 OT CTBOpa nepexoda. [nuHy aToro
yyacTka L onpegenstot no oopmyne

L=CT,, (12.2)
roe C  — CKOPOCTb CMeLLeHWst Me3oopM (NeHTOYHbBIX rpsg, NoBoYHeN 1 OCepedKoB), onpeaensemMas rno CoBMe-

LLEHHbLIM PYCMNOBbIM CbeMKaM, UMK KPYNHOMAacLITabHbIM KapTam, UNu NoLusaM 3a pasHble rogbl, M/rog;
Ter — pacyeTHbIA CPOK MPOrHO3MPOBAHWNA, BKITHOYALLMIA BPEMS NMPOEKTUPOBAHUA U CTPOUTENBLCTBA, rod.

12.4.6 lNpu pacyeTe ANUHbI y4acTka OCpedHEeHUs WKMPKUHLI Nosica pycnoopMUpoBaHUs 1 ydacTka co-
BMELLEHWUSI MOMEpPEeYHbIX CEeYEHUN MPU NEHTOYHO-TPSIAOBOM, NOBOYHEBOM M OCEpPEeaKOBOM TUMAxX PYCrOBOro
npouecca ¢ Ucrnonb3oBaHueM nonoxeHui no 9.3.1 cnegyeT y4MThiBaTb NEpUOAbI HEMOABUMXHOCTM W aKTUBHOMO
OBWXEeHUA Me30(oopM B TeYEHWe OOHOI0 roga, onpefensieMble B COOTBETCTBUU C PEKOMEHOALNAMU, U3TOXKEeH-
HbiMK B 9.2.

12.4.7 3Ha4yeHusa Bn_p Ang Mmopgonorvyecky o4HOPOOHOIO y4acTKa W ANs CTBOpa nepexoaa npu NeHToud-
HO-TpsiOBOM, NOBOYHEBOM M OCEPEAKOBOM TWUMaX PYCIOBOro npolecca OOIMKHbI UMEeTb BrvM3kue 3HavyeHus.
B cnyvae cywecTBEHHbIX pacxoxaeHW 3TUX 3Ha4YeHW cnegyeT NpoBecTW ONOMHUTENbHbLIA aHanua rno onpe-
OENeHno NpUYMH NogobHOro pasnuyuns.

12.4.8 MNapameTp Thpp NPW NEHTOYHO-TPALOBOM, NOBOYHEBOM 1 OCEPENKOBOM TUMax pycrnosoro npo-
Liecca onpeaensioT No COBMELLEHHbIM NoNepeYHbIM NpodusamM pycria peku B npegenax noiMeHHbIX OpOBOK.
Monepe4Hukn crieqyeT coBMeLLaTh MO OCEBOW (CpegHel reoMeTpuyeckon) NuHuK pycna. CoBMmeLLaemble no-
NnepeYHnKN OOMKHbI pAaBHOMEPHO OCBELLaTh BCH aMnnuTyay konebaHuii OTMEeToK JHa Ha y4acTKe OT cTBopa
nepexofa TpybonpoBoga BBepx No TedeHuo. [AnuHy aToro y4acTtka onpegensawT no dopmyne (12.2).

12.4.9 lMNocTtpoenue MNP pycna aAnsa cTeBopa nepexoga npw NeHTo4YHO-rpsaoBoM, nobo4YHeBOM U ocepes-
KOBOM TUMax PycroBoro npouecca cnegyert npoBoAnTe B cooteetcTelmn ¢ 10.3.

12.4.10 MakcumaneHyto rmy6udy MNP pycna npv MM Tpqpe ONpeaensioT No COBMELEHHbIM NonepeyHu-
Kam nosica pycnodopmupoBaHus Ha ydacTke nepexoga. Kak npaBmno, oHa COOTBETCTBYET rMybuHe mneca Ha
W3ry4yMHe MaKkcMManbHOW CTeNeHn pa3sBnToOCTU Ha y4acTKe, U ee NosiBNeHne 3a Nepuod akcnnyarauumn nepexoga
TpybonpoBoga paBHOBEPOATHO BO BCEM MONEPEYHOM CEYEHUN NOsica pycno)opMUpPOBaHWA B CTBOPE Nepexoaa.

[MocTtpoenwue MNP Ha y4acTkax ¢ 1M npoBoasaT no cxeme, NpUBeAEHHON Ha pucyHke 11.2.

12.4.11 ns y4yeTa BO3MOXHbIX CE30HHbIX AedhopMaunin pedHoro pycna, 0ByCcrnoBneHHbIX JUHaMUKOR
MWKPOMOPM NpY ABMXKEHUW OOHHBIX HAHOCOB B NaBOAOK NPW OaHHbLIX TUMax pycrioBoro npouecca 3HavyeHue
THne, ONpeneneHHoe No COBMELEHHEIM NOMepPeYHbIM CEYEHUAM, creayeT YBenuinTb Ha pacyeTHY BeICOTY
rpsA Npy YpOBHE BOAbI, COOTBETCTBYIOLEM BbiCOTE BpOBOK NoiMeHHoro 6epera, T. €. npu Tnp. Pacyer Bbico-
Tbl rpAd npv rmybuxe Thnp cnegyeT npoBoauTb no gopmynam (9.9) — (9.12).

12.4.12 WwupwHy nosica pycnogopMUpoOBaHWA B CTBOpPE nepexoda npyv nobo4yHeBOM M OCepeaKoBOM
TUNax pycrioBoro npouecca, COOTBETCTBYIOLYIO LWWMPMHE NMaBOAOYHOIO pycra Ha y4acTKe CYXeHWsA OONWHbI,
onpegensoT No a3po- U KOCMUYeCKUM hoTonnaHam 1 KpynHomacLTabHbeIM KapTam.

12.4.13 MNpw PM v M cTBOp nepexofa cnefyert HasHayaTk B MeCTax CYXeHuUs JoNuHbl. B cBA3K € 3TMm
npu AaHHbIX TUNAx npouecca onpegeneHue WUPKUHLI Nodca pycnoopMUpoBaHusa Ans Mopdonorn4yeckn og-
HOpPOQHOro y4acTka He TpebyeTcs.

12.4.14 WwnpuHy nosica pycnodgopmMnpoBaHua B cTBope nepexoda npu PM v MM onpegensitoT no kpyn-
HoMacLlTabHbIM TonorpaduyYeckumM Kaptam, LUPOBLIM WHXEHEePHO-ToNorpaduyeckM nnaHaM, Marepua-
nam BJIC, kocMUYeCKMM CHUMKaM UMK aapodhOTOCHUMKaM Kak paccTosHue mMexay KpanHUMU NOAMEHHbIMK
OpoBKkamMu KpalHWX pyKaBOB MHOTOpPYKaBHOIO pycrna BHe 3aBWCMMOCTW OT BOAHOCTM 3TWX pyKaBOB B MOMEHT
CbEMKMW C Yy4EeTOM MPOrHo3a BO3MOXHOIO Pa3BUTUA 3TUX PYKABOB MO OQHOW M3 CXeM MeaHOPWPOBaHWA UMNu C
Y4ETOM BO3MOXHOMO CNOMN3aHWs BHW3 MO TEYEHUIO PYCIIOBOro OCTPOBA, PACNOfIOMEHHOro Bbllle Mo TeYEHUID
OT cTBOpa nepexoaa.
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12.4.15 YacTHble oTkNOHeHWs oT 06wwmx npuHumnos noctpoeHus MNIMP pycna npu PM wn MM » onpege-
neHne BO3MOXHOCTW UCMOMb30BaHWUA KOMBMHMPOBAHHOIO MeToda nepeceveHusa pycrna (TpaHwenHoro, Bo3-
OYLIHOMO W NoA3eMHbIMKW BecTpaHLelHbIMU cnocobamMu) ycTaHaBNMBAaKT TOMbLKO HA OCHOBAHUWM OETarnbHOro
uccneaoBaHUs U NPorHo3a AMHAMUWKM BCEX PYKABOB, PYCNOBLIX OCTPOBOB UM NOMMEHHBLIX MACCUMBOB Ha y4acTKe
nepexoaa.

12.4.16 WnpuHy nosica pycrnoopMnpoBaHuna 1, cnegoBaTtensHo, AnuHy npoduns npeaensHoro pasmbisa
npu OM kak ans mopconorMyeckn OgHOPOAHOIO y4acTka, Tak M AnsA cTBopa nepexoga Tpybonposoga onpege-
NS0T Mo TonorpaduyeckumM kaptam, UMpoBbIM MHXEHEepHo-Tonorpaduyeckum nnadam, matepuanam BIIC,
KOCMUWYECKUM CHUMKAM WIM a3poPOTOCHUMKAM KaK LUMPUHY NOMMbI MEXY HE3aTONMAEeMbIMU Teppacamu.

12.4.17 MakcumansHyw rmybuHy MNP npu OM onpepenstoT aHanorudHo MG, T. €. N0 COBMELLEHHbIM
nonepedvHukam. Mpuuem npu OM nonepeyvHUKU OOMKHbI BKMKOYATE PYCrio W NMOWMY, T. e. BeCcb MOSIC pycno-
chopmuposanusi. CoBMeLLaTb NONepeYyHnKM cnegyeT no cpeaHer nuHKMKM nosica pycrnogopmupoBaHins (nosica
MeaHaPWPOBaHMWA).

12.4.18 nuHy y4acTka coBmelleHus nonepedHukos npu OM onpegensitoT B COOTBETCTBUW C PEKOMEH-
Jaunamu, uanoxeHHoimu B 10.4.2.

12.4.19 Korna nepuog cnonsaHus U3nyyuH (Bpems CMeLLeHUs U3My4YMHbl Ha NOMHbIA ee Liar) MeHblue
pac4YeTHOro Cpoka MpPOrHO3MPOBAHWA, BKMHOYAOLWEro BpeMsa NPOEKTUPOBAHUA U CTPOUTENLCTBA Tnp, OnuHa
MNP moxeT BbiTh YMEHbLUEHA 3a CHET NPOBEAEHUs CTBOPA nepexoda Yepes To4ky nepernba nany4mH u npu-
EnuKeHWs TOHKM BXOAa CKBaXKWHbI K MOMMEHHOM BpoBKe CO CTOPOHbI BbINYKMIOro NOMMEHHOro Mmaccusa. B aTux
Cly4anx TOYHOE MeCTO BXOAa CKBaXXMHblI JOMKHO OblTb OnpeaeneHo TONbKO Ha OCHOBaHMKM OeTarbHOro npo-
rHO3a pa3BUTUS K CMOMN3aHWUS KOHKPETHON NepecekaeMoi U3ny4YmHbI.

12.4.20 Ha mopdonoruyecky o4HOPOOHOM y4acTKke paBHUHHOW peku co CM npu nepeceveHur peku Tpy-
SonpoBogom BecTpaHLeRHbIMKM MeToOaMKM MeCcTOMNONoXeHWe CTBopa nepexoaa Tpybonpoeoda W 3HAYEHUS
napametpoB MNP (Lpnp — AnuHa MNP, Tppp — MakcumansHasa rmy6una MNINP) Ha ocHoBaHumn nmerwmxecs
Tonorpauyeckmx U KaptorpadM4ecknx MaTepuanoB, a Takke MaTepuanoB MHKEHepPHbIX U3bICKaHUA peKo-
MeHOYyeTCs ycTaHaBnMBaTth B Cnefyiollem nopsiake:

- OMpedensoT WNPKHY nosica MeaHapupoBaHusa B, Moponorniyeckn 04HOPOAHOrO y4acTKa, OXBaTbiBa-
foLLlero LecTb — BOCEMb U3MYYUH;

- YCTaHaBNUBAKT MaKCcUMansHyk rmybuHy B nnece Ha BeibpaHHOM Mopdonoruyeck OQHOPOLHOM y4acTKe
npu ypoBHe 3aTonfieHusi BpoBOK MOMMEHHbLIX Beperos, KOTOPYK NPW MPOEKTUPOBaHWMK MOA3EMHOMO nepexoaa
Tpy6onposoaa GecTpaHiLeiHbIMiu METOAAMMN NMPUHUMAIOT KaK Tone — MakcumansHyo rmy6uny MNP ¢ ydetom
CE30HHbIX fAechopMauuii oHa, 0ByCcrnoBneHHbIX rPSAOBbLIM ABUKEHUEeM OOHHBIX HAHOCOB cormacHo 12.4.11;

- HA OCHOBaHWW COBMELLEHUS MMaHOB y4YacTKa pycna pasHbiX NeT CbEMOK, B TOM Y/CIe OOHOW Ha MO-
MEHT NPOEKTMPOBaHWSA Nepexoaa Tpybonpoeoaa, BLISBMASAT XapakTep pa3BUTUA U B3aUMOLENCTBUSA U3MYYUH;

- ONPEeAEnsoT CPEAHIO U HaMbonbLLYK CKOPOCTL NMaHOBOrO CMELLEHUS BOTHYTOro Bepera KaXaon us-
Ny4uHbl B Npegenax Moponornieckm oqHOPOaHOIO Y4acTKa;

- Ha OCHOBaHWMW BbLISIBMIEHHbIX 3aKOHOMEPHOCTEN Pas3BUTUA BCEX U3NYYMH Ha UCCredyemMoM ydacTke
NMPOrHO3UPYIOT NIaHOBOE MOMOXEHWe pycra Ha STOM y4acTKe Ha pacyeTHbIW CPOK 3KCnnyaTauuu nepexopa
Tpybonpoeona;

- 0na nepexoda TpybonpoBoaa BuIOMpaoT Nogy4acTokK, OXBaThIBAOLWMIA TPU CMEXKHbLIE M3ITYHYUHBI, C Hau-
MEHbLLUMMW MMNaHOoBLIMK AedopMaunamu Ons BCero Mopdonormyecku ogHoponHoro yyactka. C yyetom no-
NOXEeHUs pycna Ha NporHo3MpyeMbld CPOK NS paccMaTpyMBaemMoro nogydyactka ycTaHaBnueatoT anuny MNP
Lanp B atoM cnyyae Lonp BydeT 3HauMTenbHO MeHblue LWMpWHBI Nosica MeaHApupoBaHWa B, Ans Bcero
Mopchonoru4eckn OAHOPOAHOrO y4acTka pekun, KoTopasa MoxeT coctaBnath 115;

- paspabaTbiBalOT pekomMeHOauuK 1 NpeanoxkeHus (B criyyae HeobxogmMmocTu) no ctabunusauum pycna
Ha ydacTKe Nepexoaa;

- Ha y4acTkax paBHWHHbIX pek co CM HauMmeHblUMe nnaHoBble gedopMaumy pycen HabnwoaawTes, Kak
npaBumno, y MOCTOBbIX MEPEXOA0B BCNEACTBME CTAabMMM3aLnmn pycen 3TUM WHXEHEPHbIM COOPYKEHWEM, a Tak-
e B npefenax W3ny4yuH, NpuKaTbiX K OAHOMY W3 CKMOHOB AOMnuHbIL. [Mo3ToMy AaHHble nogyyacTku crnegyet
paccmaTpuBaTh Kak MpPUOPUTETHbBIE AR PacnonoKeHus cTBopa nepexoga Tpybonposoaa.

12.4.21 YpoBeHb pucka akcnnyaTtauum nepexofa TpybonpoBoga, nepecekarLLero y4actok peku co CM,
OOCTaTOMHO BBICOK B CUITY 3HAYUTENbHbIX NNAHOBLIX AechopMauuid pycna v 6onbLIon WKMPKHBLI Nosica MeaHa-
PUPOBaHMA HAa paccMaTpuMBaeMOM y4acTKe peku. B cBaau ¢ aTum ansa pa3paboTky NpoekTa u CTpouTenbCcTBa
nepexoga TpybonpoBoga metogom HHB, paBHO kak v npoknagku NMHenHon Yyactu TpybonpoBoaa, Ha ydacTke
pekn co CM HeobxoguMo BbIMOMHEHWE OeTanbHOro aHanui3a UMelLWMXCs KapTorpaduyeckmx, reonormye-
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CKUX MaTepuanos, a Takke NpoBefeHWe JeTanbHOro pekorHoCLUMpOBOYHOrO obcrneqoBaHnsa peyHoro ydacTka
(HaszemHoe, a3poBM3yanbHOE UMK C UCTIONb30BaHNEM KOCMUYECKMX CHUMKOB BbICOKOTO pa3peLleHust) No npo-
rpaMmme, ycTaHoBneHHow CIM 482.1325800.2020 (5.6.1 1 5.6.2).

12.4.22 HagexHbld NporHo3 cMeleHus bepera Hanbonee CrnoXeH Kak Ha CIULIKOM KOPOTKWA, Tak U Ha
CMWULLKOM OTAAaneHHbIN cpoK. HegonycTUMO KOPOTKMM CHMTAETCs CPOK, KOTOPbIA KOpoYe MOMHOro cpegHeMHo-
roneTHero uukna kornebaHui BOAHOCTM Ha AaHHOW peke. Ype3aMepHO NpoaomKUTENbHbIA CPOK COMOCTaBUM C
MOMHBIM NEPUOAOM PasBUTUA M3NYy4YMHbl (0T cnaboil U3BMANCTOCTM 40 COCTOAHWS NETNN), B TEHEHUE KOTOPOro
BO3MOXHO BO3[eWCTBME Ha uccregyeMbl NpoLecc TpyaHonpeackasyemMblx pakTopos, nepesogsalmnx gedop-
Mauuu beperoB B 0bnacTe cnyvyaiHbIX SBNEHUI U 3aTPYAHAKLWNX MPOrHO3MPOBaHWE JaxXe UX HarnpaBNeHHOCTU.

12.4.23 Ha y4acTke paBHUHHOW peku ¢ HM cTBOop nepexoga TpybonpoBoga MoXeT ObiTh pacnonoxeH
KaK B OCHOBHOM pycrie, Tak U B cnpamMnsowemM npotoke. Npu Buibope MecTa cTBopa nepexofa Heobxogumo
YYNTBIBATL, 4TO OCHOBHOE PYCIO W CNPAMNAIOLWMIA NPOTOK NPOXOOAT B CBOEM Pa3BUTUM pasHble CTagunn, CBOW-
CTBEHHbIE PasHbiM TMMaM PYCoOBOro NpoLecca: NeHTOYHO-TPSA0BOMY, No6oYHEBOMY M MeaHOPUPOBaHMIO.

HesaBepLluieHHOe MeaHapupoBaHue senseTcs pasHoBuaHocTeio CM. Moatomy BeIGOp cTBOpa nepexoaa
Tpybonpoeoaa Ha y4acTke peku ¢ HM v onpeneneHue MNIMP B cTBope 3TOro Nnepexofa ocyLWecTBASOT B TAKOM
e nopsaake, kak u npu CM.

Mpy n3yveHuUn pexrma nnaHoBbiX dedopmauuid nanyuuHsl HM, B rpaHyuax koTopoln npegnonaraetcs
CTPOMTENBLCTBO nepexoga, ocoboe BHUMaHWE CneayeT YO4enuTb Npoueccy passmMTUs CpsMASIIOLLEro NpoToKa
B npegenax 4aHHOW N3ry4YuHbl, TAK KAk CApPSAMMSOLWLWA NPOTOK CO BPEMEHEM MOXET NpeBpaTUTbLCA B rNaBHOe
pycrno, YTo CBOMCTBEHHO AaHHOMY TWUMY PYCMOBOro rnpouecca.

B pesynkraTe 3Hau4uTenNbHLIX NMaHOBO-BLICOTHLIX AedopMauui pycrna Ha yvacTtke pekn ¢ HM ypoBeHb
pucKa Npu 3KkcnnyaTauuy nepexona Ha 3TOM y4acTke, Kak U Ha ydacTke peku co CM, OTHOCUTENEHO BLICOKUNA.
B aToih cBA3M npoekTHbIM paboTamM OOMKeH NpefllecTBOBATbL AeTalbHbl aHanuM3 Ha OCHOBE MpOBedeHUs
JeTanbHbIX NOMNeBbiX U3bICKaHWN.

12.4.24 B psge cny4aeB CTPOMTENBLCTBO MEpexofa Yepes pekn co CBOBOAHbIM U He3aBepLUEHHbIM MeaH-
apvpoBaHueM, a Takke ¢ MM moxeT BbiTh OCYLWEeCTBNEHO KOMBMHUPOBAHHBIM CMOCOBOM, 28 UMEHHO — TpaHLUen-
HbIM cNocoBoM ¥ OAHUM 13 BecTpaHLIeRHbIX METOOOR B 3@aBUCMMOCTU OT OCODEHHOCTEN NpoLeccoB pycnodop-
MWPOBaHWS Ha OTAEMbHbLIX y4acTKax NonepevyHoro ceveHus pycna u nomMbl U TEXHUYECKMX BO3MOXKHOCTEN.

12.4.25 lMpw BCcex TUNax pycrnoBoOro npoLlecca Ha y4dacTke nepexoga noctpoeHHsliid MNP coemelwwaroT
C WH)XEeHEePHO-TeoNorM4yeckum paspes3omM pycna B MPOEKTHOM CTBOPE, Ha KOTOPOM AOIMKHbI ObiTb OTMEYeHbI
BbisiBNieHHbie npyu MW rpaHuubl pacnpocTpaHeHusl TPYHTOB, B TOM YMCHe KPYMHOOBMOMOYHBIX, CKanbHbIX 1
IMUHUCTBIX FPYHTOB, a TaKKe MepanbIX rPYHTOB.

OxkoHuatenbHeid MNP gHa B cTROpe nepexoda € BbIXOOAOM KPYNMHOOBNOMOUHBIX FPYHTOB, CKamMbHbIX,
Mep3nbIX U MWHWUCTLIX TPYHTOB HAa OTMETKax Beilwe nporHoaupyemoro MNMIMP cnegyet npoBoguTs NO BEpPXHEN
rpaHvLe 3TUX rPyHTOB.

13 OueHkKa 3aHOCMMOCTU NOABOAHbIX TPAHLIEeWN Ha 3Tane ee pa3paboTku
npu cTpoUTenbLCTBE NOABOAHLIX NepexonoB

13.1 MpoeKTHO-TEXHONOIMYeCcKne 3a4aduun

OTnoxeHue A0HHbIX HAHOCOB B TpaHLWee Nph CKOPOCTAX Te4EeHWA NOTOKaA, MNMpeBbIllaknlnX Hepa3dMbiBa-
oLne, Heobxoanmo YHUTbIBATE O4NA peleHnAa crneywmnx NPOeKTHbIX 3ada4q:

- onpegeneHne 3anaca Ha 3aHOCUMMOCTb Ab3 K LWUWMPWUHE MPOEKTHOW TpaHLWeEN no HW3Y;

- onpegenexHune obbema HaHoCOB, nocTynawnuwmnx B TpAHLWeE 3a BpeMA ee paSpE6OTKM.

13.2 PacyeTHble MeTOALI onNpeAeneHUs 3aHOCMMOCTH TpaHLUen

13.2.1 [ing pac4eToB yOoenbHbIX pacxo4oB JOHHbLIX HAHOCOB B CTBOPE nepexoda U 3aHOCKMMOCTK No4Boa-
HOW TpaHLWEeN JOHHbIMW HAHOCaMM, NepemMeLLaroLMMUCS B MePUOL CTPOUTESNLCTEA, HeobXoOQnumo pacnonaratb
crnegyrouwrMn NCXOOHbIMW JaHHBIMMK!

- nonepeYHbIMK NpodunNaMn gHA PEKU 1 TPaHLLEW B CTBOpPe nepexoaa;

- AaHHbBIMW O rpaHynomMmeTpn4eCKomM CcoCTaBe r|p06 OOHHbIX OTNOXEHWUNA, OTO6paHHbIX OJHOBPEMEHHO C
M3MEPEHMAMU CKOPOCTEN TEYEHWUA Ha TeX Xe MPOMEPHbIX BEPTHMKansXx;

- pesynbrataMmm MUaMmepeHuns (MJ'II/I pacqua) CpefHWX Ha BEPTUKAnNSX CKOPOCTEN TEYEHNS NOTOKa B CTBOPE
nepexoga, pacnonoxeHHoro BONM3n CTBOpa nepexoga, npu pac4eTHOM YpoOBHE BOAbl B Nepnol CTPOUTENb-
CTBa, I'Ipe,EWCMOTpeHHbIﬂ B MPOEKTE opraHn3aunn CTPOUTENbCTBA Nepexoia.

34

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 38/90
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

rOCT P 72159—2025

13.2.2 Ecnn nogBoaHbie 3eMIisaHble paboTbl BbIMOMHAKT MPYM YPOBHAX BOAbl U CKOPOCTAX TEYEHUS, CYy-
LLIECTBEHHO OTMMYAKOLLMXCA OT YKa3aHHbIX B MPOeKTe, TO cnefyeT BbiMOMHUTL MOBTOPHbLIE paCYeTbl 3aHOCUMO-
CTW TpaHLUEen Ha CTagun KOPPEKTUPOBKK NPOEKTa OpraHu3auum CTPOUTENbLCTBA.

13.2.3 PacuyeTbl 3aHOCUMOCTM TpaHLLeW crneayeT BhIMOMHATE HA OCHOBAHWUW U3MEPEHHbLIX UMW paccyu-
TaHHbIX Mo popmynam Le3an u MaHHUHra gaHHbIX 0 NapameTpax NoToka B pacyeTHbIX Tovkax (rmybuHax no-
TOKa, CPeAHUX Ha BEPTUKANAX CKOPOCTAX TEYEHWIA), COOTBETCTBYIOLLMX YPOBHIO BOAbI B NEPUOL NPOM3BOACTBA
CTpoUTENbHBIX PaboT, U AaHHbLIX O TPaHYIOMETPUYECKOM COCTaBe AOHHbIX OTIOKEHWN.

13.2.4 Pac4eTbl 3aHOCMMOCTW TpaHLWeun crieayeT NPOBOANTE TOMLKO B TEX OTCEKax pycrna B CTBOPe Nof-
BOAHOWM TpaHLeW, B KOTOPLIX CpedHWe Ha BEPTUKANAX CKOPOCTM Te4eHUs B nepuog pa3paboTku TpaHLweu npe-
BbILLAKT HEPA3MbIBAKLLME CKOPOCTU TEYEHWIA AN JAaHHOW cpefHel KPYMHOCTU AOHHBIX OTNOXEHWIA COrMacHo
9.1.2—9.1.6.

13.2.5 3HaveHna yaenbHbIX PacxoaoB AOHHLIX HAHOCOB G, Gy yake 9ri [CM. opmynbl (13.1) — (13.3)]
clnegyeT paccyuTbiBaTh no popmynam, npusegeHHbim B 9.1.11, 9.1.12, ¢ y4yetom nonoxexunin 9.1.13.

13.2.6 3HaveHve pacyeTHOro yAenbLHOro 3anaca Ha 3aHoCUMMOCTL TpaHLwen Ab,, M, criedyeT onpeaensTb
ans Havbonee HebnaroNnpPUATHONO y4acTKa TpaHLIeW, Ha KOTOPOM YAeNbHLIA pacxod HaHOCOB UMEeeT Makcu-
ManbHOe 3HadyeHue, a rMybuHa TpaHwen — MUHUMarbHOe 3HaveHWe. 3anac Ha 3aHOCUMOCTb TpaHweun Ab,
onpenenawT no opmMyne
rly

h

Ab, = = Cg.ortr (13.1)

T
rne  §, — YOenbHbIA pAacxof OOHHbLIX HAHOCOB B PACYETHOM CEYEHUU TpaHLleu, M3/(cyT ©M);
f. — Bpems NocTynneHUsi HAHOCOB B PACYETHOE CeYEHUe TPaHLUEW, CyT;
h_ — rnybuHa TpaHwWwen B pacHeTHOM NONepeyHoOM CeYeHWM, M;
Cg or — CKOPOCTb CMELLEHMs BEPXOBOTO OTKOCA TPaHLLEW B NPOLECCe OTIIOXKEHUS HaHOCOB, M/CYT.
13.2.7 CMmelleHre BEPXOBOro oTKkoca TpaHwen L
ceyeHus no popmyne

a.or M, ONpegenstoT ans Haubonee HeGﬂaFDI'IpV!HTHOFO

aqT.MaKCty
LE.OT = - (13.2)
hy
rge o = 2 — KOGCbeMLW!eHT, y‘-lVlTblBal'OLlJ,VH;l BO3MOXHOe yBelin4yeHne MHTEHCUBHOCTU OTNOXEHNA HAaHOCOB B
TpaHwee No CpaBHEHWIO C OCPEedHEHHbIM BCNeACTBUE NyNbCallK pacXoda OOHHbIX HAHOCOB U
nOFpeLUHOCTeIZ MEeTOLOB €ro N3SMepeHua N pacyeTa,

Q1 make — MakcumanbHoe no CprHva TpaHLwen sgaquue YOENbHOro pacxofa OOHHbIX HAHOCOB OIS
BEpTUKanu ¢ HanbonbLuen CKopocTbio, M2/(CyT * M);
t — pacuyeTHoe BpeMsa yknanku Tpy6onposona, cyT;
h, — rny6uHa TpaHwen B pac4eTHOM Ce4eHun, M.

MorpelsHocTu onpeaeneHns pacyeTHeIX NapameTpoB no dgopmyne (13.2) He gomkHbI NpeBbIWAaTh cre-
OYHOLWX 3Ha4eHUR: Ana rmyOuHbl TpaHwen — 0,1h,,, oNs BpeMeHn yknagkm — 0,2ty, 09 pacyeTHOro pacxoga
AOHHbIX HaHocoB B TpaHwee — 0,8q,,.

13.2.8 CymmapHbiin 06bem HaHocoB Q,, M
e0uHKULY BpeMeHM, onpedensioT no opmyne

3, OTKNnagblBakOWWUXCA B TpaHwee no BCEWN LWnprHe pycna B

n
Qr = szqTf’ (13.3)
i=1
rae Ij — AIMHa YacCTHbIX MOpCbOJ‘IO]‘W—IeCKM OAHOPOAHBIX YH4AaCTKOB pycrna BOOIMb cprHTa TpaHlwewn;
Qi — yﬂeﬂbe[Pl pacxon OOHHbLIX Ha 3TUX y4HacCTKax TpaHwew.

13.3 HatypHble meToAbl onpegeneHus 3aHOCMMOCTU TPaHLLEN

Ona yToYHeHWs pe3ynbTaToB pac4eToB 3aHOCMMOGCTU MOOBOOHbIX TPaHLIEN B OTBETCTBEHHbIX Crydasx
Crneayer NpUMEHsITb CMIENYIOLUME HATYPHbLIE METOAbI M3MEPEHWA pacxoaa HaHOCOB:

- MeTod U3MEPEHWA MO XapaKTepucTUKaM rpsf;

- 06bEMHEIN MeTod (M3MepeHne hakTUieckoro o6bema HaHOCOB, OTNOXMBLUMXCA B TpaHLiee).

B nocnegHem cnyyae nepen paspaboTKoW MPOEKTHOW TpaHlieW crieayeT NpedycMOTpPeTk YCTPOMCTBO
OMbITHOW NMOMNEepPeYHOoN NPOPE3n Ha y4acTKe pycna ¢ MakcUMarbHOW pac4eTHOR MHTEHCMBHOCTLIO 3aHOCUMOCTH.
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13.3.1 U3mepeHne 3aHOCUMOCTHU TPpaHLWIEeN Mo XapakTepUMcTUKaM OOHHbIX rpag
13.3.1.1 OcpeaHeHHbllt yaenbHbIA Pacxoa HAHOCOB g, M3/(cyT-M), nepemeLlawLlLnxca B opme rpsag,
onpegensioT no opmyne o
q,=mh.C, (13.4)

roe ﬁ_r — CpEeaHWiA Mo NpogorbHUKY KO3 UUMEHT NONHOTL (opMbl) rpag;
ﬁr — CpEenHssi No CTBOPY M3MEPEHUA BbICOTA rpag, M;
C, — cpefHsas no CTBOPY M3MepeHUst CKOPOCTb NepeMeLLeHus rpag, M/cyT.

Mpumevyanune — MeToguka M3MEpPEHUA M3NOXKEHA B pyKoBoAdLWeM OokymeHTe [3]. MamepeHnns cnegyeT Bbl-
MONHATL C Y4ETOM COBPEMEHHbIX CPEACTB W3MepPeHUid, MCNOMbL3ys NOBTOPHBIE NPOMEpPLI AHA PEKX 3XONOTOM MO NOCTOSAH-
HblM CTBOPaM BAOME TEHEHWUsi peku (Mo NpodonbHUKaM).

13.3.1.2 [Jns onpegeneHnsi reOMeTpUYecKkuX napameTpoB rpsag (BbICOThI, ANWHbI, KoadduuneHTa non-
HOTbI rpsigbl) HeoBXxoAMMO BbIAENWTL TOYKM NoaBanui n rpebHen rpag. BeigeneHve Todek noasanui u rpeb-
Heln rpag 6biBaeT cyObeKTUBHBIM U 3aTPYOHUTENbHBLIM M3-3a CrMaKeHHbIX O4epTaHuin U HanMyYusa cnyYamHbix
BO3MYLLEHWI penbeda aHa.

Ana obpaboTkn MaTeprana pekoMeHAyeTCs MCMONbL30BaTh Creayrlmne npuemsi:

a) NonyYeHHbIA u3MepeHusaMK rMybwH npodune gHa NepeBOASAT B CUCTEMY BLICOTHBIX OTMETOK Hag yc-
JNIOBHbIM FOPU30HTOM;

6) no nepBuYHOMY MaTepuany npoMepa NMUHERHO annpPOKCUMUPYHTCA Y4acTKM MOHOTOHHOIO nogbema
U MOHWXKEHWUs OHA, Y4TO NpeobpasyeT U3MepeHHbIN NPOgUL B IOMaHYI NUHUID B KoopauHatax X; Z: ocb
abcumcc X — paccTosHWe OT MOCTOSIHHOIO Havyana BBepx No TeYeHUH; oCb 0pAWHAT Z — BLICOTHBIE OTMETKU
NMOBEPXHOCTK AHA (CcM. pyucyHok 13.1).
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0 50 100 150 200 250

PaccTosHMe OT NOCTOAHHOTO HaYana, m

————— — M3MEPEHHbLIA NPOIUNE; == == = — [IMHEWHAS ANMNPOKCUMAaLINS

PucyHok 13.1 — MamepeHHbIin Nnpodmne gHa K ero NMHelHas annpokcumMawumns

B) ANSA yCTPaHEHUS HEPENPEe3eHTATUBHLIX TOUYEK IKCTPEMYMOB NPUMEHAT huneTpaumo. Mepon oues-
KM 3HAUMMOCTU M PUNBTPOM MOMYYEHHbIX BLICTYMOB CIYKWUT BEIUYUHA G, KDaTHasdA CpeaHeMy KBagpaTtuiHoMy
OTKIIOHEHWIO 3HAYEHU OTMETOK JHA Ha NPUBEOEHHOM Npodune, onpegenseMoMy MeETOAOM NocnefoBaTens-
HbIX pas3HoOCTel no opmyne
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)2
(13.5)

Benuuuna o, He BKMoyaeT B ceba obuwinit TpeHA U 04epTaHna KpyrHbIX (POpM AHa, @ NoKa3sbiBaeT TOMbKO
Cry4YaiHblil pa3bpoc CMEXHLIX TOYeK Ha npomepHom npocune. Bee nukn Ha npodune aHa pasMepoMm MeHee
BbibpaHHoro aHavenns cunetpa (Hanpumep, 6, 1,56, unu 26,) cnegyet urHopuposate. B pesynsrate nonyvatot
NUNooBpasHblil CriaXKeHHbIH NPotKnbL AHA, MO KOTOPOMY ONpefensioT BLICOTY U ANUHY rpsad (cM. pucyHok 13.2).
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0 50 100 150 200 250
PaccrosHmne OT NOCTOAHHOIO HAYANa, M
— = = — [IMHEAHAA aNNpoKCUMAaLUA; == ¢ == — Npohurb, CINAXKeHHbIA dunsTpom 2,5 c; h. — BeICOTa rpaabl; L — anuHa rpagel
PucyHok 13.2 — CrnakueaHue npodunsa 1 onpegeneHye 4nvHbl U BbICOThI MPsd

r) cpegHUn KoadUUMeHT popMel rpss ﬁr ans npocunsa BeIYUCAAKT No hopMyne

m.= 5 (13.6)
r— ! :
SCH
roe Sr — nrnowaaes rpag Ha npodune Mexay nNuHner nogeanui n GakTuyeckon NuHUen aHa;

S, — Nnowaab akTUBHOIO CNosa [Ha MeXOy NUHUAMK noasanuin n rpebHen rpaa (cMm. pucyHok 13.3).

OueHKy CMelleHUsl JOHHBIX rpsaf LenecoobpasHo NMpoBoAMTL Yepes onpefeneHue CcpeaHEero CMEeLLeHUs
o4YepTaHnii NPOAONbLHOTO CTBOPa M3MepeHuid. [INsg aToro NpoMepb! Kaxaoi cepuv MamepeHnin NpueoaaT K Tabnuy-
HbIM (DYHKUMSAM C NOCTOSIHHLIM LUAroM paccTOsHWM (Liar AMCKPEeTHOCTYU NPOAONLHOM NO CTBOPY KOOPAMHATLI He
LOIKeH npeBbilaTtk 5 % cpeaHein AnvHbl rpagbl). 4na TabnuyHbiX yHKUWIA ABYX NocnefoBaTenbHbIX NPOMepoB
Mo O4HOMY U TOMY e MPOACIILHOMY CTBOPY PacCUMTLIBAKOT KOPPENsSLMOHHY0 dyHKUKM R(Al 1) no chopmyne

L-AJ
Y (x=%)(ya -7)
- 0
R(Al1) = E— — (13.7)
2 (=% (yar-¥)
0 0
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rae y — 3Ha4YeHWs OTMETOK AHAa B (DMKCMPOBAHHLIX OT MOCTOSIHHOMO Hayarna ToYkax Mo pesynsrataM nepBon
CepuKn 3XONOTUPOBAaHWS;
X — 3HayeHWs OTMETOK OHa B (PMKCMPOBaHHbBIX OT MOCTOAHHOIO Ha4Yana Tovkax no pesynsraram noBTop-
HOW cepun 3XONOTUPOBaHKS Yepe3 NPOMEXYTOK BpeMeHHu t (Npy MpoMepax X0AoM NPOoTUB TeYeHns);
L — anvHa npogonbHoro npoduns;
¥ — OTMETKM MO AaHHbIM NepBOro NpoMepa co cMellgeHMeM Al 0T NOCTOAHHOTO Havana npu BeMUCNEHUN
3Ha4YeHUN KOppPenaLMoHHON MYHKUMN.

25

&
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1.5
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05

OTMeTKa, M

0,0

0 50 100 150 200 250
PaccToAHWe oT MOCTOAHHOIO Havyana, M

— W3MEpEHHbIM Npodunb; —Jf—— — NMUHUA MO NoABanNbAM rpsaf; -=4-- — MUHUS MO rpebHsaM rpsg;

’#Sr; @Scn

PucyHok 13.3 — Cxema pacyeTa cpegHero koadduumeHTa hopMbl rpag ﬁr

3HaveHne Al onpegensAwT Mo MEPBOMY MakCMMYMY KOpPpensuMOHHOW (yHKLMMW, 4TO COOTBETCTBYET
cpegHemMmy CMeLLeHUo rpsag no Npoduno cTBoOpa WamMmepeHui.
13.3.1.3 CpegHioto ckopocTe nepemelleHns rpag C, M/CyT, onpeaensaoT UCXOAs M3 BbipaKeHUs

. AL
C, =—F, 13.8
r=T (13.8)
rae AL, — cpefHee cMellleHue ovepTaHuii npoduns 3a epems T ;

T, — BpemMa Mexay nepBbiM 1 NOCMeaylMM NpoMepamMu, CyT.

13.3.1.4 Ing ono3HaBaHus rpsag crnedyeT NpoBoAMThE HEe MeHee Tpex cepuii NpoMepoB Mo OOHOMY U TOMY
e CTBOpY, MPUHUMAas MHTepBan BpeMeHn Mexay BTOPOW U TpeTbel cepusiMu B Ba pa3a MeHblUe uHTepBana
MeXOy NepBoi M BTOPOW cepuamu. Bpema Mexay nepeow ¥ BTOPOW CepusiMU NPOMepoB T4, Credyer npu-
HATb HA OCHOBE NPeABapUTENbHOMO pacyeTa, paBHOTo NOMOBYHE NepUoaa ABVIKEHWS MPSAL T, U BblYMCNAEMOro
no goopmyrne
T J'
TI'I1—2 :?F: 2&]—, (139)

rae C. onpeaenstoT no dopmyne (9.13).
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13.3.2 U3mepeHUe 3aHOCMMOCTH TpaHwWen 06 beMHbIM MEeTO40M B NeprMoa CTpoMTenbCcTBa

13.3.2.1 YpeneHbIA pacxol HaHOCOB g, M3/(cyT M), OTKNagblBaKLMXCA B ONbITHOW NOMNEPEYHOW Npo-
pesv UNu TpaHlwee, oNpefensitoT NyTeM COMOCTaBMNEHWA NonepeydHbiX Npodunei Nnpopesn (TpaHwen) Ha pas-
NUYHLIE OaTkl NPOMEPOB Mo opmMyne

g, = Msorln, (13.10)
TI'I
rae AL, ,; — CMeLleH1e XxapakTepHOW TO4KM BEPXOBOTO 0TKOCa TpaHLleun (6poBku nu cpefHei TOUKK 0TKoca
TpaHLen) 3a BpeMs Mexay NpoMepamMu, M;
h, — rnybuHa TpaHwew, m;
T, — Bpema mexay npomepamu, CyT.

13.3.2.2 MNMpomepbl cneayeT BbIMOMHATL NO CTPOro (QUKCMPOBaHHBIM MONepeYHnKam TpaHwen nubo no
Npon3BonbHLIM BN3ko pacnonoxeHHbiM (Hepe3 10—15 M) nonepedHukam.

Mpw oBpaboTke u coBMeLLeHUn BaTurpaMm pasHOBPEMEHHbIX MPOMEPOB MO (PUKCUMPOBAHHBIM NOMNEpPeY-
HbIM CTBOpPaM TpaHLUien HeoBX0AMMO YCTaHOBWUTE MAEHTUYHOCTb 3TUX CTBOPOB.

13.3.2.3 BpemeHHOM MHTEpBan Mexay npoMepamMu rno nonepevyHnKamM ycTaHaenuMBalT B 3aBUCUMOCTU
OT WHTEHCUBHOCTM TPaHCNOPTa AOHHbLIX HAHOCORB (pacyYeTHOW BENMYMHBI MakCManeHOro B CTBOpE nepexofa
yAenbHoro pacxo4a OOHHbBIX HAHOCOB) M OT FreOMEeTPMYECKKX NapaMeTpoB ONbLITHON NonepeyHon npopesu. Mpw
3TOM MOBTOPHLIVA MPOMEpP MO NonepeYvHMKaM OOIMKeH ObiTh coenaH 40 3aHeCeHUs OMbITHOW NonepevHon npo-
pes3u Ha NMonoBuHy ee obbema (MOMoBMHY ee nonepe4vHoro cevyeHus). OpUeHTUPOBOYHLIA pacyeT 3Ha4YeHus
MaKCKMManbHOro B CTBOpe Nepexoaa YAENbHOro pacxoia AOHHbIX HAHOCOB N 3aHOCUMOCTM ONbITHOW NonepeY-
HOW TpaHLwewn gormkeH BbiTb NpeaBapuTENbHO BLINOMHEH B COOTBETCTBMM € 13.2.

13.3.2.4 CmelleHne BEpPXOBOro OTKOCAa TpaHLUen OnpefenstoT Mo CMeLLEHMO NMHMK ero BpoBKKN B Ha-
NpaBreHn HopManu K NpogoNbLHON OCU TPaHLLEW.

CpenHee cMelleHUe BEPXOBOro 0TKOCA TPaHLUEeWU MeXay OBYMS COCeQHUMM TOYKaMKU Ha NUHKUK onpefe-
NAT Kak cpegHee apudMeTUYECKOe U3 COOTBETCTBYHOLLMX CMELLEHUA B 3TUX TOYKaX, U3MEPEHHLIX N0 HOp-
Marnu K ocy TpaHLleu.

CwmelleHne BEpPXOBOro OTKOCa TPaHLUEW ONpefenstoT nocne npuBedeHWUsl CpaBHUBAEMbIX BaTUrpamMm K
obwemy macwTaby.

13.3.2.5 CpeaHow yaoenbHy MHTEHCUMBHOCTb OTMOXEHUA HaHOCOB 1y M3/(cyT'M), Ha yyacTke TpaH-
Wewn ANUHOWN | onpeaensoT UCXO4A U3 BbIpaXKeHus

n
hﬁ+h2
ZALB.OTf( : 2 : )
1

= _i=

™)~ nt

, (13.11)

rae AL, .. ; — CMeLleHne BepXOBOro 0TKoca B TOYKe / 32 BpeMms t, M,
h.4, h;, — COOTBETCTBEHHO rMybWHa TpaHLwew B /-i TOUKE Mpu NepBoW 1 NocregHen cepusix NpOMepoB, M;
N — 4KUCro TOYEK Ha y4acTke ANUHOM I

13.3.2.6 lNpwn oueHKe BO3MOXHOCTHM BbiNafdeHUs B3BELUEHHbIX HAHOCOB B TpaHLWee crnegyeT y4uTbiBaTb
ee pasMepbl U XxapakTep BTOPUYHbLIX TEHEHWUW B HEW.

3auneHus TpaHwewn B3BELEHHbIMN HAHOCAMWN HE MPOUCXOOWT, €CNN CPEeaHAs WMPWHA TpaHLen BOOSb
noToka 6nu13ka K ANMHe BOAOBOPOTHOWM 30HbI.

Ecnu cpegHss WupWHa TpaHLWeW BAOMb NOTOKA CyLlecTBEeHHO Bonblue AMWMHbI BOOAOBOPOTHOM 30HGI,
YyacTb NoNagarwLLMX B TPaHLIE B3BEeLUEHHBIX HAHOCOB OceaaeT B Hel.

[nvnHa BOOOBOPOTHOM 30HKI B TPAHLLEAX C OTHOCUTENLHOW rmy6BuHon ﬁ > 2 cocrasnset npumepHo 3h_,

h
a B TpaHLLEesX C OTHOCUTENBHONW rMyBuHOR WT < 2 OHa MOXEeT gocTurath OT 6 4o 8h..

Ecnu cpenHsas WWpuHa TpaHLleW CyLLeCTBEHHO NpeBbIWaeT AMMHY BOAOBOPOTHONW 30HbI, 06beM 3aHece-
HWUS TpaHLleWn B3BelleHHbIMU HaHocamu cocTaenseT oT 3 % o 10 % oT obwero obbema 3aHeceHus.

13.4 NMpuMepbl peweHUA MPOEKTHO-TEXHOMNMOrM4YeCcKMX 3agad no y4eTy 3aHOCUMOCTH nogBoAHOW
TpaHLwen

13.4.1 NMpumep 1 — PacueT (cm. Tabnuuy 13.1) u rpadpuk (cm. pucyHok 13.4) npocTpaHCTBEHHON Koppens-
LMOHHOW dOyHKLIMM ANA nocneoBaTenbHbIX MPOMEPOB No CTBOPY M3mMepeHua rpag B 8:30 u 16:30 30 ceHTabps
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Ha pucyHke 13.5 npvBeaeHo conocTaeneHue nocnegoBaTenbHbIX Npodueit gHa no CTBOpY U3MepeHust rpsa.

Ta®nuua 13.1 — PacyeT NnpoCTpaHCTBEHHON KOPPEnALMOHHOK hyHKUMK A8 NOCcneaoBaTesibHbIX MPOMEPOB Mo CTBO-
py uamepeHus rpsg B 8:30 n 16:30 30 ceHTabpa

PaccrosiHme ot nocto- OTMeTKN AHa No S;T??)Lgvﬁ:g Casur Af M Mexay YneHamu Koaddhuumenr
npochunio 30.09.18 psiaoB BbIOOPOK Npu pacyeTe
AHHOro Ha4ana, m 16:30 308.[:)3?418 KOPPENSILMOHHON pyHKUAN KOppenauum
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 1 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 Mpumep 2 — Pac4yeT 3anaca WMpWHbI TpaHLlen Ha 3aHOCMMOCThb

Cnenyet onpefennTb 3HAYeHWEe PacyeTHOro 3anaca WWpUHbLI NOABOAHOM TPaHLUEN HA 3aHOCUMOCTL MpK
cnegyroLwmnx UCXOOHbIX AaHHbIX:

- cpefHAsa (Ha BepTUKANKM) CKOPOCTb TEYEHUS Ha cTpexHe noTtoka V = 0,7 mic;

- mybuHa H =5 m;

- CpegHAsa KPYMNHOCTb AOHHbLIX HAaHocoB d = 0,7 MM;

- pac4yeTHOe BpeMs 3aHeCeHWs TpaHLlewn nocne ee paspabotku { = 22 cyT;

- myBuHa TpaHwen h = 45 m.
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PucyHok 13.4 — padhmk KoppenauuMoHHON dyHKUKMM No AaHHbIM npomepoB B 8:30 u 16:30 30 ceHTabps no cTeopy

M3MepeHund rpaa

Cpepnas (no rmybuHe) ckopocTs TeMeHWs B cTeope — 1,77 Mic

T 11,85 myen

M yen
12 | 31.09.2018 8:30
8 CpegHas eoicoTa pag — 2,6 M
KoatbcpuumeHT nonHoThl rpag — 0,63 Mpodhune sxonoTuposaHna Ne1
4 {y nesoro Gepera) 31.09.2018 8:30
0
4
CmelLeHue rpsag 3a 16 4
-8
28 m
M yen 11,82 m yen
12 30.09.2018 16:30
CpegHAR BoicoTarpaAg — 2,3 M
8 kil Mpodune axonoTUpoBaHUA Ne1
4 Honcpbwierm aRrERbRpag e (y nesoro Gepera) 30.09.2018 16:30
0
-4
CwmeLlenve rpag 3a 8u
-8
16 m
mycn 11,78 m yen
12 30.09.2018 8:30
8 CpenHsn BuicoTa rpag — 2,4 M n
& podune sxenoTMpeBadna Nei
¥ RS ST ST A~ 0t {y nemoro Gepera) 30.09.2018 8:30
of
M rop. 1:1000 -4
M BepT. 1:100 _8
PacctosHue ot MH, m 0 200 400 600 800 1000

MpumeraHua

YaenbHBIA pacxod BNeKoMbIX HaHGGoR — 67,1 M?cyT

PucyHok 13.5 — ConocTaBneHue nocrnefoBaTenbHbiX NPoduneit Ha no CTBOPY U3MepeHus rpsag

PacuerT:

a) onpegensoT ymucno dpyna
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6) onpenensioT yaernbHY MHTEHCUBHOCTL OTNIOXEHUA HAHOCOB B TpaHwee g, no dgopmyne (9.14). Bei-
COTY OOHHLIX rpad h, M, paccyuTeiBaloT no gopmyne (9.10), a ckopocTs nepemelteHus rpag C. — no dop-
myne (9.13):

h.=0,11-5=0,55m,

C,=0,019-0,7 - (0,1)%9 = 0,000017 m/c,

g, =0,6 - 0,55 - 0,000017 = 0,0000056 m3/(cyT - M) = 0,48 m3/(cyT - m);

B) OMpeaensioT 3anac WWPWHLI TPAHLLIEW Ha 3aHOCUMOCTb Ab, no dopmyne (13.1):

. 0,48-22

Ab
R 45

=211 m.

14 YueTt necdopmauuin 6eperoB rnpu NpoeKTUpPOBaHUM NOABOAHLIX Nepexonon
MarucTpanbHbIX Tpy6onpoBoaoB Yepes3 BogoeMbl (03epa U BOogOXpaHUnuLLa)

14.1 O6LMe NonoxXeHUs

14.1.1 UITMW gna cTpouTtenbCTBa U PEKOHCTPYKUMM 06bekToB MT ¢ uensto yueta gedopmMarumin gHa u
BeperoB BogOEMOB W BOOAOXpaHUNULL cnedyeT npoBoguTb B cooTBeTtcTBum ¢ CIMT 47.13330, CIN 482.1325800,
CI 529.1325800.

14.1.2 B cootBetctBum ¢ CI 482.1325800.2020 (5.1) ona xapakTepucTUKK NpoLeccoB AedopmManuin
T0Xa BOAOEMORB B COCTAR OCHOBHLIX BUAoB VMW npu paspaboTke NpOeKTHOW OOKYMEHTALMM NO nepexogam
MT uepes BogHble 0OBbEKTLI BKITHOUEHO M3ydeHe abpa3un Beperor 03ep U BOOOXPaHUIILL, B pamMKaxX KOTOPOro
Heobxoa4uMO BbLIMOMHUTE Cnedyrlne BUabl paborT:

- NpeABapuUTENbHYK OLEHKY TEHOEHUMA WM MHTEHCUMBHOCTU AedopMauunin aHa n BeperoB BOOOEMOB U
BOOOXPaHWIMLL;

- OLEHKY MHTEHCUMBHOCTW NPoLeccoB hopMUPOBaHUA 1 pa3BUTUA BeperoBon 3po3nu;

- npoeegexHue nonesbix MITMW Ha yyacTke nepexona;

- BbINONHEHMe NoMneBbIX cneynanbHbIX rTnaporpaguyeckux paboT Ha Bogoemax;

- onpegeneHve pacyeTHbIX MTMOPaBIUYECKNX XapakTePUCTUK TEMEHUA 1 BETPOBbLIX BOMH;

- pa3paboTKy NporHo3a pasBuUTUA NNAHOBbLIX U BEPTUKaNbHbIX AedopmMauni aHa u beperoB Bogoema Ha
y4acTke nepexoga v noctpoeHue MNINP gHa n 6eperoe B cTBope [l Ha Becb CpoOK ero akcnnyaTtauuu, onpege-
TNEHHbIN B 3adaHnK HAa NPOEKTUPOBaHUe.

14.1.3 CocTaB 1 06beM M3bICKaHUIA, HeobXxoguMbIX Ansa obecneyeHUs NporHosa nepedopMUPOBaHMIA
BeperoB BOAOEMA W BLICOTHbLIX 0BpaTUMbIX Aedopmaumnini BeperoBbiX 0TMenei, a Takke ANs OUEHKM 3aHOCU-
MOCTW MOABOOHbIX TPaHLIel HaHOCaMK OOMKHbLI BbITe OnpedeneHbl ¢ yY4eTOM pasMepoB BOOOEMa, U3YYeH-
HOCTMW €ro rMapoOMETeOpPONOTMYECKOro pexnuma, NHXEeHEepPHO-reonorM4eckoro cTpoeHns Geperos 1M ctaguin ux
pPasBUTUS, CTENEHN UHTEHCMBHOCTU OMHAMUYECKUX SIBNEHWA B BeperoBbiX 30HaX W Ha OTKPbLITON akeaTopuu,
BO3MOXHOCTM MCMNONb30BaHWA MatepuarioB MpOeKTUPOBaHWA WNW OnbiTa CTPOMTENbLCTBA W 3KCnnyaTauuu
Brvanexalnx K NpoeKkTUPyeMon Tpacce CyLlecTByLMX nogeoaHbix MH.

[OeTanbHOCTb M NOMHOTY MPOrHo3a OMHaMWYEeCcKUX AABMeHWi B DeperoBbix 30HAxX y4yacTka BoJoema Ha
3a[jaHHbIA cpok cnyx0bl nogeogHoro MH yTouHsOT nocnegoBatensHo nNpu nposedenun AMMW Ha kaxgom u3
3TanoB UHXEHEPHbLIX U3bICKAHWUI AN apXMTEKTYPHO-CTPOUTENBHOMO NPOeKTUPOBaHWA NpW NOArOTOBKE Npo-
EeKTHOW JOKYMeHTauuu.

14.2 Bbibop y4acTKka U cTBOpa NogBOAHOroO nepexoga

14.2.1 Yuactok u cteop MM MT yepea BogoeM BuIOUPAKT € y4eToM 0OLlero Hanpaenenus Tpacckl MT u
pa3mMepoB BOOHOW Nperpagbl, MOpdonorum u MHXeHepHo-reonormyeckoro cTpoeHus beperoe 1 oHa BOJOEMa,
rMapoMeTEe0opPONOrMyYecKoro pexMma BogoemMa u AuHamMmukn 6eperoBoil 3oHbI, My6uH 1 penbeda aHa.

14.2.2 CTBOpbI NEpPEX0A0B CreayeT pa3MeLlaTh Ha y4acTkax BOLOEMOB, KOTOPbIE XapaKTepuayTCs:

- K&K MOXHO MeHbLUEen WWPUHOW Bogoema Npu cpegHem YpoBHE;

- NMaBHOCTLI0 NOABOOHOINO U HaO4BOAHOIO penbeda;

- OTCYTCTBMEM OMOI3HEeBLIX, NPOCafoYHbIX U CYy(O3UOHHEIX SBNEHU Ha DeperoBLIX CKNOHAX;

- BO3MOXHO MeHbLUMMWU AedopmauuaMy HafBOOHOTO M NOABOOHOMO CKNOHOB Bepera;

- BO3MOXHO MEeHbLUMMW BOONbGEeperosbiM1 NepemMeLLeHAMMY HaHOCOB;

- npeobnagaHuem Ha Tpacce nepexoga rpyHTOB, AOCTYMHbLIX ANA pa3paboTku TpaHwen u npopesen 6es
npegBapuTENbHOIO PbiXNeHUs B3pbiBaMu;
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- Hanuyuem rmy6buH, JOCTYNHLIX AnA pa3paboTku NoABOOHON TpaHLen UMEeRLWUMUCH Y CTPOUTENbHON
opraHusaumm TeXHNYeCKMMI cpencTBamMmu;

- Hanu4nem yoobHbLIX NOAbEe3n0B K BOAOEMY U yOODHbLIX NMOWaaoK Ana NPOU3BOACTBA MOHTaXHbIX pa-
6ot Hepaneko ot Bepera;

- HanM4ymem Ha Beperax MecT ONA pasMelleHUsa WHOPMALMOHHbLIX 3HAKOB OrpaxaeHus, YeTko BUaun-
MbIX C aKkBaToOpuu BoAOEMA;

- BOCTaTo4HOW yoaneHHOCTb CTBOpa Nepexoda OT CYLLeCTBYHLWMX MMOPOTEXHUYECKUX COOPYKEHWI U
30aHMA PasnUYHOro Ha3Ha4YeHus.

Mpu BoIOOpe yyacTka 1 CTBOpa nepexofa cnefyeT y4uTolBaTh Takke obecneyeHne gonyCcTUMbIX MEHb-
WMX HapyLUEHWIA XO3AWCTBEHHOTO UCMOMb30BaHWA BOogoeMa M ero beperoBoil 30HbI Kak B MpoLecce CTPou-
TenbLCcTBa nepexofa, Tak U B nepuog ero akcnnyartauunu.

14.2.3 Ecnn beperoBkie CKIOHBI BOOOEMA MMEIT BonbLUyo KpyTUaHy (20° — 70° 1 Bonee) u BLICOTY No-
pAOKa HECKOMNbKUX OECATKOB UMK Oa)e COTEH METPOB, a Ha Tpacce [l umetotca 3anue, banka unm oepar, TO
cteop MIN MH uenecoobpa3Ho Ha3Ha4YaTk NO HANPaBIEHWIO OT YCThA 3anvBea BOoNb 04HOro u3 ero beperog, no
TanbBery 6anku unu oBpara, a garnee ot BOAoeMa — o O4HOMY U3 CKNoHoB (oBpara unu 6anku) oo ero 6pos-
kn. B npegenax cknoHa oBpara unu 6ankv npy aToM NpegycMaTpuBaoT NPOTUBO3PO3MOHHYK 3awwmnty MH.

14.2.4 MpenBapuTenbHblA BeIOOp y4acTka nepexona MH yepes Bogoem Ha atane o60CHOBaHUS MHBe-
CTULMIA OCYLLIECTBIAKOT HA OCHOBAHWMK CriedyroLWmMx Marepuanos:

KapTbl M OeTanbHOW CXeMbl y4acTka nepexofa (macwTtab 1:10 000 — 1:50 000 B 3@aBMCMMOCTK OT
LWMPWUHBI BOOHOW Nperpagbl ¥ NPOTSKEHHOCTW yYacTka BAOMb OCKM BO4OEMA), HA KOTOPOW yKasaHbl rpaHuMLbl
pacnpocTpaHeHus ropHbix nopof B obHaxeHWsx yctyna bepera, Tunbl BeperoBbix OTMEnNen, cTeneHb nepe-
dopMrpoBaHua 1 BeicoTa BeperoBoro ycTyna;

nonepeyHbIX Npodunen Bogoema no npefBapuTenbHO HAMEYEeHHbIM CTBOpaM nepexonos Tpybonposo-
JOB, Ha KOTOPbIX NMOKA3aHO MHXEHEPHO-TEONOrMYEeCckoe CTPOEHWE AHa BoAoeMa (Npu Hanwyumu Tonorpagpuye-
CKWUX W reornorMyecknx CbeMOoK npeabigyLmx ner);

nonepeyYHbix Npodunein cTBOPoOB Bepera, Ha KOTOPLIX NOKA3aHO WUHXXEHEePHO-reonorMyeckoe CTpoeHue,
yCTaHOBMEHHOe MO 0BHaMKeHWsIM FPYHTOB Ha ycTynax, u npubnukeHHble OTMETKM BO3MOXKHbIX NMpedenbHbiX
YPOBHEWN BOAbI.

OKoHuyartensHoe pelleHne o pasmMelleHun cteopa MT NPUHUMAKT HA OCHOBAHUM PAcCMOTPEHUSA MaTe-
puarnoe nofneBbIX M3bICKAHWUI U PACHETOB C y4eTOM nonoxeHun 14.2.2.

14.3 NMporHo3 nepecgopmupoBaHuit 6epera

14.3.1 06w me nonoxeHus

B ocHoBe nporHosa nepedopmupoBaHns 6eperoe BOOOXPaHWUIULL, CITOXKEHHbLIX HECBA3HbIMUW FPyHTaMMU,
NexuT HmKenprueegeHHasa cxema npouecca.

Mon nelcTBMEM BETPOBOIO BONTHEHUA NepBOHAaYanbHbIA NOATONNEHHbIA 6EeperoBoi CKNOH TEPSAET YCTOM-
4YMBOCTb W paspylwaeTtcs. M3 mateprana paspyweHus popMuUpyeTcs nonoras, NocTeneHHo yBenuymearoLwas-
csl B WWpWHY DeperoBas oTMenNb, B rpaHyLax KOTOPOW NPOMCXOANT YaCTUYHOE paccesHWe BOMTHOBOW 3HEPIvu.
MepeopMmpoBaHne Gepera saBepluaeTcs, Korga OTMenb AOCTUraeT NpedenbHow WUpKHLL B, 4OCTaTo4MHON
AN NOrmnoLeHus Bceil BONHOBOW 3Hepruu, cnocobHon paspywaTe GeperoBoi oTKOC (CM. pucyHok 14.1).

14.3.2 Mpwn paspaboTke nporHo3a beperoBeix NnepedopMnpoBaHviA HeoBXo4MMO MCNoNbL30BaTh cneay-
joWwmne daHHbIe:

- npochuns BeperoBoro CKIoHa B pac4ETHOM CTBOPE M CBEAEHMWS O €r0 MHXEHEPHO-Te0NOrM4eCKOM CTPOEHWUN;

- CBeAeHWsl O pacnonoXeHU pacyeTHOro CTBopa Ha nnaHe BOAOXPaHUIuLLa;

- Npochunun AHa BOAOXPaHUNULLA, OPUEHTUPOBAaHHbIE MO YeThIPeEM HAaBETPEHHbIM pymbam 1 npoxogsilme
Yepes pacHeTHYK TOYKy BeperoBow 30HbI;

- CBeJeHWs 0 BETPOBOM peXKMe paccMaTpuBaeMoro paioHa BOOOXPaHUNULLA;

- CBeeHWs O peXrMe YpOBHEW BOAbLI B BOAOXPaHUNuLLe 3a beaneqocTaBHbIA NepUo;

- cBefeHWs1 06 MHXeHepHO-TeornorMyeckoMm CTpoeHun bepera.

14.3.3 OnpegeneHne pacyeTHbIX XapakKTePUCTUK BETPa U BONTHEHUA

B kavecTBe MCXOOHBLIX Marepuvanos ANsA OnpefdeneHus pacyeTHbIX XapakTepUCTWMK BeTpa Ha y4acTke
nepexoga MH yepes Bogoem cnedyet MCNONb30BaTh OAHHLIE O MOBTOPAEMOCTU Py, BETPOB Pa3finyHbIX rpa-
dauwmin ckopoct W no Bocemu pymbam ans kaxzgoro mecsua 6e3neqocTtaBHOro nepvona, CoaepXallnecs B
aKTyanbHbIX opuLmanbHbIX cnpaBovHMkax PocrmgpomeTa unm nonydaemsie 3 Pocrugpomera no 3anpocam.
CeepneHust o BeTpax cobupatoT no GnuxKanwen K y4acTky nepexoga MeTeoCTaHLMK ¢ y4eTOM Knacca ee oT-
KpbiTocTW. CriegyeT BolOMpaTh HaMMeHee 3allULLeHHbIE METEOCTaHLMN.
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HIMY — HopMmarbHbIA NOANOPHIN YPOBEHL; Wp — obbem paspyleHns; W, — obbem akkymynauum; ab — KprBonuHenHas 4acte npoguna

DeperoBoil OTMENu WUPUHONA B, bec — npAMOonuUHenHasa 4acTe npoduna oTMenu WnpnHon By, B, — wwnpuHa Beperosoi oTmenm;

H — rny6uHa pa3mblBatoLLEero eNcTsms BOMHLI NPW HOPMAarbHOM NOAMNOPHOM ypoBHe; D — cpaboTka ypoBHS BOAbl BOAOXPaHWUMULLA;

¥,, — YTON HaKnoHa HagBOOHOMO CKNoHa Bepera; y, — YroN HaknoHa BHELWHEro cknoHa 6eperoBoi oTMenn; Ly — 3Ha4eHWs CMeLLeHmns
nuHum Bepera

PucyHok 14.1 — Cxema KOHEeYHOW cTaguun nepedpopmMmnpoBaHns Bepera v ero OCHOBHbIE 3MTEMEHTLI

A3 nonyuyeHHbIX CBEAEeHW 0 NOBTOPAEMOCTM BETPA Py, 3@ KaXAbIA MECsL, CrieayeT UCToNb3oBaTh AaH-
Hble MO YeTblpeM HaBeTPEeHHbIM pymbam, KoTopble HEOOXOOQMMO paccyuTaTb Ha Ce30HHbIe MOBTOPSEMOCTH
Py o OTHOCALLMECH KO BceMy GeaneaocTaBHOMY Nnepuoay MpOAOIKMTENbHOCTEIO M MOMHbIX UMM HEMOMHbIX
(nepBbIM 1 NOocnegHWI) Mecsues, No hopmyne

m m

rae N, — NpoaomKMTENBHOCTL COOTBETCTBYHOLLENO MOMHOIO UMK HEMOSHOTo Mecaua.

[ns nepexopga OT BETPOBOrO pexymMa BOAOXPaHWNULLA K BONMHOBOMY peXumy ydacTka nepexocpga MH
ONS 3TOro y4acTka cnefyeT NOCTPOUTb BOMHOBLIE XapaKTepUCTUKM MO YeTblpeM HaBeTpeHHbIM pymbam, Bbl-
paxarwliue B rpaduyeckon popmMe CBA3b MeXJy CKOpoCThio BeTpa W 1 BbICOTOM BOMHbLI 1 HA NOAXO4E K 30He
NpPUBPEXKHOTo MenKoBoAbA.

PacueTbl BONHOBLIX XapakTEPUCTUK HA BOOOXPaHUNULLAX cnefyeT BbIMOMHATL NPWM PpACYETHOM YPOBHE
BOAbl, paBHoMm HITY, ncnons3ys MeToabl, pekoMeHAyeMbIE OANSA BOMH Ha kKoHeuHol rmybune CI1 38.13330, ¢
y4eToM 0coBeHHOCTEN, KOTOPbIE MOTYT BO3HUKHYTL HA BOAOXPaHUNULLLAX Npy pe3kux konebaHuax rmy6uH no
TIMHWK pa3roHa BOMH. PacuyeTbl BOMHOBLIX XapakTepUCTUK Ha 03epax crnefyeT BbiNONHATL Mpy cpegHeMHOro-
neTHeM ypoBHe BoAbl 3a Oe3nenocTaBHbIN Neproga.

Mo BONMHOBbLIM XapakTepucTukam BeperoBoi 30HbI B CTBOpPE Nepexoda WM Mo CBeAeHWsIM O CE30HHOW Mo-
BTOPSIEMOCTY BETpA CNefdyeT onpeaennTb 06ecne4YeHHOCTHU BLICOT BOMH P NO KaxXaoMy HaBeTpeHHOMY pymby,
OTHOCH TakuMm obpa3omM Ce30HHbIE NOBTOPAEMOCT CKOPOCTEN BETPA K COOTBETCTBYIOLLMM BbICOTAM BOJMH.

Monyuns Ans BONMH h; NOBTOPSEMOCTb Pj, Pa3nenbHo no YeTbipeM HaBeTPEHHbIM pymbam p, cnegyet
onpefennTbk CPedHIO rofoByk (ToYHee, cpedHIK 3a GesnefocTaBHbil NEpPUOA) MOLHOCTL 3TUX BOMH R,
CYMMUWPOBaHHY Mo pymbam ¥ OTHECEHHYIO K e4MHWLE NPOTSXEHHOCTM DEPEroBoin NUHUHK.
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MouHocTe BonH R; paccuvTeiBaloT no popmyne

p
R; = 7,.95NY h?°p;, cos o, (14.2)
m
rae N — cymmapHasa npogormkutensHocTs 6esnenocrtaeHoro nepuoga, v (N = ZNm );

Pj, — MOBTOPSIEMOCTL BOMH fi; pymba p, %;
o, — yron, 06pas3oBaHHbIiA Y4OM BOSHLI MPW COOTBETCTBYIOLWEM pyMmbe BeTpa M Hopmanbio kK 6eperosoit
NWHUK, Tpag.

CyMMEpHaH cpefHsaa rogoBas MOUWHOCTE BCero anana3oHa BbICOT BOIH R paBHa:

i p
R =7,95NY Y h*°p;, cosa,. (14.3)

B NpOMEKYTOUHBIX pacyeTax A UX YNPOLLEHNsl PEKOMEH/YETCS UCMONb30BaTh OTHOCUTENBHBIE Bbi-
PaXeHWs CPEAHErof0BOIM MOLLHOCTY:
E 2.5
r; = Y hi*pj, coso

- (14.4)

ip
F Ezhj%p,-p coS0L,. (14.5)

B ka4yecTBe pacHeTHOW BbICOTbI BOMHbLI /i, MPUHUMAIOT BbICOTY, COOTBETCTBYIOLLYIO NOCTYMNMNEHUIo K Be-
PErosol OTMENU OCHOBHOM YacTu oT 96 % A0 98 % BOMHOBON 3HEPrMK. N, CHUMAIOT C MHTErpanbLHON KpMBOM
OTHOCMTENBHOW MOLLIHOCTW BOIMH, MPUMEP MOCTPOEHWS KOTOPOW MpUBEAEH Ha pucyHKke 14.2.

| QR

08 — 4 —

06 3 |l

04 — 2 [—

02 p— 1p—

—/ I

0 0 0.4 0,8 1,2 1,6 20 M

PucyHok 14.2 — PacnpeneneHve 0THOCWTENbHOW MOLLHOCTH MO BbICOTE BOIMHbI I; M UHTETparibHas Kpusast
OTHOCKUTENbHOW MOLLHOCTH

14.4 YcTtaHoBneHUe npoduna ycTon4uBon 6eperoBo oTMenu v onpegeneHve npegensHoOro
cMelleHus nuHuu Gepera

14.4.1 MNpodune ycTon4yMBon 6eperoBo 0TMENU COCTOUT M3 BEPXHEr0 KPMBOMUHENHOTO y4acTka, Npo-
CTMpalLLerocs OT ypesa BoAbl 40 rmybuHsl H, paBHoi rmybuHe pa3mMbIBaOLLEr0 4ENCTBUS PACYETHON BOMHbI
h,, v NpAMONMHENHOTO y4acTka, npocTupaklerocs ot mybunel H go rmy6uHsl H+D (cm. pucyHok 14.1), roe
D — cpaboTka ypoBHsi BogoxpaHunuila 3a 6e3negocTaBHblid nepuod, onpegensieMas no AaHHbIM O pexume
paboTbl BOAOXPaHUNMLLA.
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an coBMeLlleHWN OCK X C paCHEeTHbIM YPOBHEM BObI (OGbILEHO NpUHUMaemMblM paBHbIM HOpMaribHOMY
noanopHomy ypOBHIO), Ha4ana KoopgunHat — C TOYKOWN ype3a npu aTomMm ypoBHE, U NMpWU HanpaelieHWn OCKU y
BEPTUKANbHO BHKU3 NUHUKO I'IpOCbVIJ'IFI KQMBOHMHEﬂHOFO y4qacCTKa cnefyet noCTpouTb Mo ypaBHEHUKD

x = ky? + (1/m_)y. (14.6)

npOTFI)KEHHOCTb KpMBOHMHeﬁHOFO ydacTKa BH n l'IpFlMOJ'IVIHeﬁHOFO y4qacTKa BD cnenyet paccHuTbiBaTb

Nno ypaBHEHUAM!
By, = kH? + (1 / m)H; (14.7)
Bp = D[2kH + (1/ m_)]. (14.8)

MornHyto WWpuHY ycToiumeon 6eperoson oTmenu B, npuHumaioT pasHon B, = B,, + B,
KoaddpmumeHT k B ypaBHeHuAX (14.6) — (14.8) paccuntbiBaloT no popmyrne

k= (m,—mg)(20m_m,), (14.9)

rae m_ — YKIOH NIshKa, YKIOH NUHUKU NPOouns B TOUKe ypesa;
m, — YKINOH OTMenu, YKNOH NUHUM Npoduns Ha YCroBHOW rmybuHe.
3HaueHus m, v m, cregyeT onpeaensTe MCXOAs U3 PPaKLMOHHOIO COCTaBa rpyHTOB paspyliaemoro Ge-
peroBoro cknoHa. ®pakuum KpynHocTelo meHee 0,05 MM cnegyeT MckMoYaTk U3 paccMoTpeHus. Mo cpegHemy
AnameTpy 13 30 % HaumMeHee KpYMHbIX U3 OCTaBLIMXCA pakLmnid criefyeT onpeaensiTb YKNOH OTMenu m ; no
cpeaHemy anametpy u3 10 % Hanbonee KpynHbiX pakuUin — YKINOH Nnshka my,. YKNOHbI m, v Mg Ans rpyHToB
pasnU4YHON KPYNHOCTW NpuBefeHbl B Tabnuue 14.1.

n

Ta6nuua 14.1 — YKNOHbl M, U M, ANA IPYHTOB Pa3nMYHOR KpYNHOCTU

pyHT Ouametp cpakumii d, Mm YKroH nnsxa m, YKIOH oTMenu m,
Menkuin necok 0,10—0,25 0,03 0,005
CpeaHuii necok 0,25—0,50 0,07 0,01
KpynHelii necok 0,50—1,00 0,14 0,02
Menkuia rpaeuia 1,00—2,00 0,19 0,03
CpeagHwuii rpaBuid 2,00—5,00 0,21 0,05
KpynHeiii rpaBui 5,00—10,00 0,25 0,08
Menkuia ranevHuKk 10—20 0,30 0,10
CpenHuin rane4HuK 20—50 0,36 0,15
KpynHbli raneyvHuk 50—100 0,40 0,20

My6yHy pasmbiBaloLLero AencTeus BonHbl H B dhopmynax (14.7) n (14.8) cneqyet onpegensits no rpa-
tbukam (CM. pucyHok 14.3) B 3aBUCHMOCTH OT BbICOThI PACYETHOW BOJHbI 1, U KPYMHOCTU AOHHbBIX HAHOCOB Ha
BHelLHeM kpae GeperoBoi oTMenu.

YknoH nogsofdHoro b6eperosoro cknowa tg y,, (cM. pucyHok 14.1) pekomeHayeTtcs npuHuMars pasHbim 0,5.
YknoH HagBoaHoro 6eperosoro ckroxa tg y, AomkeH OeiTb Gonee nonornm, Yem yknoH Gepera B eCTECTBEHHOM
cocTosiHuu. B npeasapuTensHbIX pacyeTax peKoMeHOYeTCs NpuHUMaTs tg y,, (cM. pucyHok 14.1) npn HECBSA3HbLIX
rpyHTax pasHbiM 0,5, @ Npu HaNW4MM NPOCNOEeK M3 CBA3HLIX U KPYNHOOBNOMOYHbLIX rpyHToB — 1,0.

14.4.2 MonoxeHue npoduns YyCTOWYMBON OTMENU OTHOCUTENbLHO HavyanbHoro 6eperoBoro CKnoHa

MonoxeHwe Npodunsa YyCTOWYMBOW OTMENW OTHOCUTEMLHO HadansHoro GeperoBoro CKMoHa crefyet
onpenensTe NyTem rpacuyeckoro COBMeLLEHUS 3TUX npodunen (cM. pucyHok 14.1), BeINONHeEHHOro ¢ cobnto-

OeHnem crieyrulero ycroBua:
W, W, =X, (14.10)

rae W, — obbem akkymynsauuu;
Wp — 0bbem paspylleHns Ha4aneHoro 6eperoBoro CKNoHa;
¥ — KOI(hPULMEHT akkyMynsaLMW, paBHbI OTHOCUTENBHOMY COOEpPXaHuio B MmaTepuane paspylleHus
thpakyumn d = 0,05 mm.
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H, M d=0,11,0
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PucyHok 14.3 — 3aBucuMOCTb rMyGuHbl pa3MblBaOLLEro AeWCTBUS BOMNHbI H, M, OT BbICOThI BOMHLI A, M, NpW pa3Hou
KPYMHOCTW OOHHEIX HAHOCOB d, MM

I'Ipe,qeanoe CMeleHne nnHnn 6epera Lﬁ cneyet NpUHUMaTh paBHbIM PACcCTOAHUKD MeXOy NONOXEeHUAMU
TOYeK ype3a Ha NCXO4HOM npocblnne M Ha l'IpOCbVIJ'IE, COOTBETCTBYHOLLEM MONOXXEHUKD yCTOﬁ‘-II/IBOﬁ 6EDEFOBOF1 oTMEnn.

14.5 OnpegeneHue pa3aMepa cMelleHUs NUMHKUK Bepera Ha 3afaHHbIW CPOK

14.5.1 PacueT pas3BuTMna nepedopMmupoeaHua bepera BO BpEMEHW COCTOWUT B OMNpeneneHun pasmepa
cmelleHVa 6eperoBomn NuHWK Lg |, COOTBETCTBYIOLLETO 3a4aHHOMY CPOKY { NeT, C OAHOBPEMEHHbIM YCTaHOB-
neHnem yoenbHbiX 06beMOB pa3pyLleHns 6eperoBoro cknoHa Wp 4« W akkymynsauum W, , n cooTBeTcTBYOLWEN
W1puHbl BeperoBon oTMenu B, MeHblIen, Yem npefensHas wypnHa B (CM. pucyHok 14.1).

14.5.2 KoopauHatel npoduns otmenu B, paccunTeiBatoT no popmynam (14.6) — (14.8), B npasyto 4actb
KOTOpbIX BBOANTCS KoauumneHT B, /B . MNpu HECKOMbKUX 3Ha4eHuax B, nyTem rpadnyeckoro CoBMeLLeHUs
Haxo4AT COOTBETCTBYIOLLME 3HAYEHNA Wp (M Lg .. [10 NONyYEHHBIM YaCTHLIM 3HAYEHUAM CTPOAT rpaduk CBA3M
Wp kW Llg,CB,

14.5.3 NHTepBan BpemeHn Af, HeobxoguMbIA ANSA Toro, 4YTobbl WKpuHa BeperoBol OTMENU yBENMWYK-
nacb Ha 3HaveHune AB = B, 4 — B, a yaenbHblit 06beM paspylieHns 6eperoBoro CKrnoHa CoOOTBETCTBEHHO Ha
AW =W, — W,, cnegyeT BbYMCNATEL NoO hopmMyre

At= (eAW/ R)), (14.11)

roe € — KONMUYecTBO BOJTHOBOW SHEpPruy, 3aTpaqMBaemoil Ha paspylleHue eguHuUbl yaenbHoro obbema
rpyHTa BeperoBoro cknoHa, onpefensiemoe no tabnuue 14.2;

Rk — CpeaHAA rogoBad MOLWWHOCTE BCEX BOJH C YHETOM NOTEepb 3HEPIrMKX Ha OTMETTN I.IJMpMHDF‘I Bk'
CDE,D,HI'OI'O rogoByrH MOLLUHOCTb Rk cnefyet BbIMUCIATE NO cbopmyne

Ry = iRi [1 _(Bkho)/(Bohi]]'

Tabnuua 14.2 — KonuyecTBO BOMHOBOW 3HEPTUK, 3aTpadnBaEeMON Ha pa3pyLleHne eauHnLbl YaenbHoro obbema rpyH-
Ta BeperoBoro ckrnoHa, T/m2

(14.12)

[pyHTBI | HeHapylweHHoe 3aneradne | HapyleHHoe coctosiHue
Cnabble, BbIBETPENLIE, CUINBHO TPELLMHOBATLIE M3BECTHAKM, MNec- 5000—3000 5000—3000
YaHWKK, aneBponunThl
[NOTHbIE MMUHbI 5000—3000 1500
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QOkoH4aHue mabnuus! 14.2

[pyHTbI HeHapylweHHoe 3aneraHne | HapylueHHoe cocTosHWe
TouMe 1 TpeLMHOBaTbIE ITMHbI 2000 500—300
Cnabo cueMeHTUpOBaHHbIE NECKN 2000 200
CUnbHO YNNOTHEHHbIE NECKK 1000—500 100
Cnabo ynnoTHeHHbIe NECKA 200 100
CyrnuHku 1000—500 200—100
Cynecu, neccoBUMaHbIE CYTTIMHKA 300 100

14.5.4 |_|pI/I NMPOMEXYTOYHbLIX pacHeTax B Uendax X CoKpalleHWA cneayeT NCnonb3oBaTh 3TY BENUYMHY B
OTHOCUTEITbHOM BbIpa*KeHWn:

Tk = iff [1-(Biho)  (Boh) |- (14.13)

Peaynbratom aToro pacyerta aBnsercs rpacvk 3aBMCMMOCTM pasmepa cMelleHusi beperoBoin nuHnm Lg
W LWMPWHEI OTMENKW B OT BpeMeHU f, C KOTOPOro M CHUMAaKT 3HaJYeHne cMelleHusa NUHUKM Bepera Ha NporHo-
3upyembli nepuoq sKkcnnyarauumn nepexoga MH vyepes sofoxpaHunuile, npuHuMaemsiin pasHeiMm 30 rogam.

14.6 O6paTuMbIe BbICOTHbIE Aedopmauuu B Npuype3oBoir 30He GeperoBor oTmenu

14.6.1 [Ina nony4yeHWst HagexHbIX CBeAeHUn 06 obpaTuMbIX BLICOTHbIX AedopMaLmnax B NPUYpPe3oBon
30He nnsbka u beperoBor OTMENW crieQyeT MCMOoNb30BaTh AaHHbIe 3MU304MYECKMX HATYPHbIX HabnwogeHun.
HabniogeHuamMu JomkHbl ObiTb OXBaYeHbl BCe XapakTepHble dhasbl TMapOMeTeoporiornyeckoro pexuma Bogo-
ema 1 aKCTpemanbHbIe YCNOBUS Mo PeXuMy YPOBHS BOAbI, BETPA, BOMHEHWS, NeasHbIX 0bpa3oBaHnii U Apyrvm
aneHnsMm. OBLan NpooomKMTENbHOCTL 3NM30ANYECKUX HABNaeHUn OOMKHa COCTaBNATb HE MeHee [BYX
net. 3Ha4deHWs1 pa3mbiBa U HambiBa OHa cnefyeT OLUeHWBaTh MO CPaBHEHWHD C OCPEAHEHHLIMU OTMETKaMu
NMOBEPXHOCTW 30HbI NPU CPEAHEM MONOXEHWNM YPOBHS BOOEI B BOAOEME, a Haubonblyo gedopmauuio — no
pPasHOCTU 3KCTpPEeMarbHbIX OTMETOK NMOBEPXHOCTW NNska 1 aHa GeperoBon oTMenu.

14.6.2 AnuTenbHble anu3oauyeckne HabnwaeHusa 3a gedopmMauusamMm nnsxa dGeperosBoi oTMenu cne-
OyeT NpoBOAUTL TOMbLKO B 0COB0 OTBETCTBEHHLIX CNy4Yanx, HANpPUMep: Npu cCoOopyXeHun Hanbonee 3HaYNMbIX
MH Ha yuyacTkax Bogoema, rge BbICOTHbIE 0BpaTuMbie AedopMaLun MOryT cOCcTaenATe oT 2 Ao 3 M 1 bonee,
a 3HauuTenbHble 3arnybneHus TpybonpoBoga 3aBeAOMO 3aTpyOHEHbl MO TEXHUYECKUM MpUYUHAM, Hexena-
TernbHbl N0 3KCNNyaTauUOHHBIM YCITOBUAM UMK OKa3biBAKTCA HEBBLIFOOHLIMW MO 3KOHOMWYECKMM NOKa3aTensam.

14.6.3 MNpubrnmxeHHbIe 3HAYEHWA BLICOTHLIX AedopMaLMiA B NPUypPe30BON 30He Beperosoin oTmenu, go-
CTUTLWEN CTaguu OTHOCWMTENBHOrO AUHAMWUYECKOr0 PaBHOBECUSA U CMOXEHHOW NPEUMYLLECTBEHHO MENKUMMU
KPYNHOOBMOMOYHBIMK FPYHTaMW UMK MEecKamu, B yCNOBUAX AEWCTBUS BOMNH BbicOTOW nopsigka ot 2,0 oo 2,5 m
LonycKkaeTcs onpeaensaTb C Y4eTOM CpeaHuX YKIIOHOB GeperoBoil OTMEnu, rpyHTOB AHa W 3Ha4eHWIA MHOro-
neTHux kornebaHui ypoBHs 3a 6e3neocTaBHbIA Nepuos, ykasaHHbIx B Tabnuue 14.3.

14.6.4 BoicoTHble gechopmalmMm B NpUype3oBoi 30He BeperoBoi oTMenu Ans y4acTKOB BOAOEMA, Ha
KOTOpLIX BbICOTA LUTOPMOBLIX BOMH He npeBbiwaeTt 1,0—1,2 m, cnegyeT ymeHbLWaTs B Nontopa — ABa pasa
Mo CpaBHEHWIO C BbICOTHLIMW Aedopmauuamm, npueeaeHHbIMK B Tabnuue 14.3.

Tabnuua 14.3 — BeicoTHble gedopmauun 3a 6eanefocTaBHbIv neprod, M

YKNoH aHa 6epero§:oﬁ P e MHoronetHue konebaHus ypoBHA, M
(cpeaHu) <0,25 | 05 | 1,0 | 15 | 2,0
0,1—0,2 Pa3Ho3epHUCTLIE NEecKK 1,2 1,5 1:7 2,0 25

IleccoBuaHbie cyrnuHKn 0,4 0,5 0,7 1,0 1.4

0,01—0,05 Pa3Ho3epHUCTLIE NECKK 0,8 1.0 1.3 1,6 1.8
0,02—0,08 IleccoBuaHble CyrnmMHKK 0,3 0,5 0,6 0,8 1,0
0,003—0,006 Pa3Ho3epHKCTbIE NECcKK 0,2 0,3 0,5 0,6 0,8
JleccoBuaHbie CYTMUHKN 0.2 0,2 0,3 0,4 0,5
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14.6.5 [Ins onpegeneHnsa 3Ha4eHns pa3mbiBa U HaMbiBa JHA B NPUYPE30BOW 30HE NPU NOCTPOEHWUM NpPOo-
dunsa npegenbHbIX pa3MbiBOB No cTBOPY nepexoda MH 3HaveHve gedopmauumia, nonydeHHoe no tabnuue 14.3
B COOTBETCTBMU C nonoxeHnamn 14.6.3 nnu 14.6.4, cnegyeT oTCYMTLIBATL OT OCPEeAHEHHbIX OTMETOK AHa.

14.7 BbicoTHble gedopMauum LeHTpanlbHOW U BHelWHel YyacTen BeperoBoi oTmenu

14.7.1 BbicOTHble gedhopMaLni LeHTpanbHOW U BHELLHEN YacTell beperoBor oTMenu, Kak 1 Npuype3oBon
30HbI, NpK NbBoM cocTaBe rpyHTOB 1 BCEX BO3MOXHbLIX AMana3oHax U3MEHEHWA XapakTepUCTUK pexuMa Bo4O-
emMa cnefyeT OnNpefenstb Mo OaHHBIM HATYpHbIX HabnaeHWA, NpeacTaBneHHbIX B BUAE COBMELLEHHbIX Npo-
punen. o coBMELLEHHBIM NMPOUNaM OKOHTYpUBAETCH nNpuaMa gedopMauni, Kak NnokasaHo Ha pucyHke 14.4.

OTtmeTKa, yon. M

24 | |

—_— — 27,22M15.05.1957 ., —— — 26,98 M 13.10.1972 r; = __ D6 92 m 07.08.1973 1.; =—=—' — 26,92 m 07.08.1973 r.;
—— — 26,40 M 17.04.1971 1.

PucyHok 14.4 — lMocTpoeHue KOHTYypa BeICOTHbIX AedhopmMauumi aHa BeperoBoi oTMeENU (BEpTUKANbHBIE CTPENKK) No
COBMeELLEHHBIM Npocunam B cTBope nepexoga MT

14.7.2 TNpubnmkeHHble 3Ha4Y€HUA BbICOTHbLIX AedopmalMid 6eperoBon 0OTMeENW, CNOXEHHOW NpenmMyLle-
CTBEHHO MecKaMu pa3nu4YHOW KPYMHOCTU, NpU ce30HHLIX (3a BeanenocTaBHbIln Nepuod) konebaHusax ypoBHS
Ao 0,5 m gonyckaetcs NnpuHuMaTs pasHbiMu 0,5 hy o, B UeHTpanbHoi YacTu otmenu u 0,1 hy o, — Ha Bposke
oTMenu, rae h, o, — BbICOTA BOMHbI 1 %-HOM 06ecneyeHHOCTH, U3MepeHHas Ha noaxoae K 6eperoson oTmenu.

14.7.3 Ons nony4deHus npubnmKeHHOro KOHTypa Npuambl BLICOTHLIX Aedopmalnid oHa No BCeMy CTBOPY
BeperoBoi OTMEnNW, CNOXeHHON NPENMYLLECTBEHHO NecKaMu, B YCNOBUSAX CE30HHbIX KornebaHWin ypoBHSA 00
0,5 M HeobxoaMMO BbICOTHbIE AedhopMalni B NPMype3oBOiA 30He, onpedeneHHbie B COOTBETCTBUM ¢ 14.6.3
unu 14.6.4, a Takke gecdbopmaunmn B LEHTPanbHON YacTu U Ha BpoBKe OTMENK, NPUHATLIE No 14.7.2, OTNOXKUTL
pPaBHbIMM YacTaAMM BHU3 U BBEPX OT OCPefHEHHOW NUHUK npodunda. Yepes BepxXHME U HMXKHWE TOUKKW OTMO-
KEHHbIX OTPEe3KOB Yy ype3a, B LLeHTpanbHOW YacTu U Ha BpoBKe OTMenu cnegyeT NpoOBECTU OKOHTYPUBAKOLLME
NWHWK, Kak NnokasaHo Ha pucyHke 14.5.
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OTmeTKa, Y. M

\ B
T e ———
24 | | T PaccronHne, M
100 200
m—— — NPOPUNL AHA NPK YPOBHE, BNn3koM Kk cpenHemy yposHio Bod (CYB), — —. — ocpeaHeHHbi npodune aHa; ~ & A —
KOHTYp npu3amel AedhopmMauui; Azﬂ_y — MporHo3vpyemsie npefencHble 3HA4YeHWs! BbICOTHbIX ODpaTuMbiX dedopmauui y ypeaa;
AZﬂ‘y=0,5h1 9, — MNPOTHO3MpYeMble NPEefenbHble 3HA4eHWS BbICOTHbIX 0BpaTWMbIX AedopMaunii B LEHTpankHOW 4YacTu OTMenw;
AzszAh1 5, — MPOTHO3WPYEMbIE MPEAEenbHble 3HAYEHWS BbICOTHbIX 0BpaTUMbIX Aedopmauui y Beel otMmenu; BYB — Bblcokui

ypoBeHb Bod; HYB — HU3kuiA ypoBeHb Bog

PucyHok 14.5 — [NocTpoeHne KOHTYpa BeICOTHBIX Aethopmaunii oHa beperoBor oTMenu (BepTMKanbHbIE CTPENKK)
no ocpeaHeHHoMY npodunio cTeopa nepexoda MH no paccunTaHHbIM 3HaYeHKUAM dedopMaumii B pasnyHbIX YacTax OTMenu

14.8 MocTpoeHmne npoduna npepenbHbIX gechopmaumi

14.8.1 MNpodunnb npegenbHbIX gedopmMauunid no cTeopy nepexoda MH 4epes Bogoem cTpoAT No AaHHbIM
nporHo3sa nepedopMmMpoBaHnin bepera, BbINONMHEHHOMO B COOTBETCTBMM C MOMOXeHUAMU 14.5 Ha 25-neTHUN
nepuos, a Takke no 4aHHbIM BbICOTHbIX AedopMaLuni BeperoBoin oTMenu, Nony4eHHbIM cornacHo 14.6, 14.7.

14.8.2 B kayecTBe MCXO4HOW Tonorpadunyeckon OCHOBbI NS NOCTPOeHUs Npoduna npegenbHbiX ge-
dopmaLlmin MCNONb3YKT NPOoduIb, MOMY4YeHHbIM MO OaHHbIM MONEBbIX M3biCcKaHWW. Ha aTtoT npodunb Ha
OCHOBaHUW pesynbTaToB pacdeTa HaHOCAT NMPOrHo3vpyemMoe nonoxeHwe OpoBKM W ycTyna Depera, a Takke
3Ha4eHusa HanbonbLINX BbICOTHbLIX AedopMaLumia BeperoBoil OTMeNu B Npeaenax Mexay NnporHo3mpyemMbiM no-
TIOXXEeHWEeM ypesa 1 CYLLECTBYHLLMM NOABOAHLIM CKNOHOM Bepera, Kak noka3aHo Ha pucyHke 14.6 NyHKTUPHON
NuHWen. MporHo3mpyemyto Npu3aMy akkymynsuuM rpyHTOB, cnaratwouwux beper, Ha Npodunb He HAHOCAT, Tak
KaK MecTo akkyMynsuuu MOXeT BbiTb MCMONMbL30BaHO ANA pa3MelleHus MaTepuana Ans MOACHINKW OHA Npu
yknagke MH B nepuog ero ctpouTenscTea.

BbicoTHble obpaTvMble gedhopMaunn gHa, YCTaHOBINEHHbIE B cooTBeTcTBUM ¢ 14.6, 14.7, oTknagbiBa-
10T Ha npodpune OTHOCUTENBHO NPOrHO3UPYEMON NUHUK OHa BeperoBol oTMEeNu npu cpejHeM ypoBHe BoAbl
M OKOHTYPMBAKT Tak, Kak NnokasaHo Ha pucyHke 14.6 NyHKTUPHOW NMUHWEN co cTpenkamu. [NpoekTnpoBaHue
CcpeskM HagBoaHoro yctyna bepera w sarnybneHuwa OHa nodBOAHOW npopesn ans yknagku TpybonpoBoga
OCYLLEeCTBSIOT OTHOCKUTENIBHO NMMHUKW NPOrHO3UPYEMOro Ha 25 neT cMelleHus ycTyna bepera M oTHOCUTENb-
HO HUXHEro MONMoXeHWsl KOHTYpa BbICOTHLIX 00paTuMbIX AedopMalMid OHA, NOKA3aHHOro Ha pucyHke 14.6
LWUTPUXMYHKTUPHOW NMUHWEN CO CTPenKamu.

14.8.3 Meponpusatus no ctabunusauun Sepera Ha ydacTtke nepexona MH 4Yepes Bogoem npegycmatpu-
BalT B CNegyoLmUx criyvyasx:

- MT He ynaetcq 3arnybuTb Mo TEXHUYECKUM MPUYMHAM B COOTBETCTBMM C NPOrHO3MPYEMbBIMU 3HAYEHU-
AMW NpegensHbiX gedopmauuii 6eperoBoi 30HbI,

- COMPOTMBNSIEMOCTb FPYHTOB Depera BONTHOBLIM BO30EMCTBUSAM CYLLECTBEHHO YMEHbLUEHa B pesynbra-
TEe CPe3Ku YCTyna 1 COOpPYXEeHWA NoaBOOHOW Mpopesu;

- HeobxoguMO noBbIlLeHWe HagexHocTu paboTsl MH unu yonvHeHue nepuoga ero akcnnyaraumu;

- cTommocTe pabot no 3arnybnenuto MH go HepedopMupyembix OTMETOK NpodUNs NpeBbILLAeT CTOU-
MOCTb paboT no 3awmTe bBepera OT BONTHOBLIX BO3OEeACTBUIA.
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a5 OTMeTKa, yor. M

i
‘F ——— — —_— — — — — — — _\_ _ ___ _<vHYB
5 |- S ~
L e LYW o S N\
I I I I I L PaccTosiHue, M
50 100 150
m— — WUCXOAHBIA NPOUNb; — — . — NPOrHo3npyemMbIi npoduns (Ha 30-neTHunin nepuon); hh — KOHTYP NpedernbHblX BbICOTHBLIX

Aedhopmaumnii AHa Geperosoi otMenu; Ly — npordosvpyemoe cmelleHve bGeperosoi nuHum (Ha 30 ner)

PucyHok 14.6 — lNpodunb npegensHbIX MNNaHoBLIX U BLICOTHEIX Aedopmaunii 6epera no cTeopy nepexofa MT uepes
BOAOEM

15 PekomeHgaumu no metoaam 3awmTtbl MH B npeaenax nogsogHoro nepexona

15.1 HeobxogumocTe u TUN GeperoykpenneHus OOMKHbI ONpeaensaTbcsl B MPOEKTHOW OOKyMeHTauun
MCXOOS M3 OaHHbIX WHXEHEPHbIX U3bICKAHWIA, YYUTHIBAOLWX TUM PYCNOBLIX MPOLECCOB PEKW, Hanuyve pas-
MbIBOB Beperos, CKOPOCTU TEYEHUS PEKU U T. M.

Llenbto kpenneHus Gepera B npegenax TEXHUYeCKOro kopugopa tpaccekl Ha [ aBnAeTca He TOMbKO
3aluTa Bepera OT HeraTMBHOIO BO3OEMCTBMS PEYHOro NoToka WM negoxoda, Ho W 3awmta MH oT nuMHenHoA
apo3un GeperoB B npegenax TEXHWYECKOro Kopuaopa Tpacchl, korga gedopmaumu 6eperoB o0ycrnoBneHsbl
rMapaBnNnYeckUM B3aMMOLEeNCTBMEM TPYHTOBbBIX BOA B paspbixneHHon TpaHwee MH 1 noBepXHOCTHbIX BOA B
peyYHoM pycne.

TexHu4eckne pelleHnss No BblIbopy TMNa WHXEHepPHOW 3aliuMThl MPUHUMAET NPOEKTHAsA opraHu3auus B
3aBMCMMOCTM OT criedyLnx hakTopoB:

- MOpONOrMYeckux XapakTepucTUK BOAOTOKOB (MpefenbHbll YypOBEHb pa3MbiBa BOOOTOKA, CKOPOCTb
nepedopmunpoBaHnsa beperos, YKNOH BOAOTOKA, MOPGONOrM4eckne XapakTepuUCcTUKA NOWMEHHbIX Yy4aCTKOB);

- TMAPONOIMYECKMX XapakTepuUcTMK (MO4yMb CTOKa WU CKOPOCTb BOAOTOKA B CTBOPE Nepexcga npu mak-
CYManeHbIX pacxodax AoXAeBblX NaBOAKOB WU/UMW BeceHHero nonoeodes ypoBHs 1 %-Hoil obecneyeHHoCTH,
HepasmbiBaKLLe CKOPOCTU NOTOKa AN FPYHTOB, CKOPOCTM WM HanpaBreHWs NOTOKa B MEXEHHbIW U NaBogKo-
BbIll Mepuodel, pacyeTHble ypoBHW Bodbl 1 %-HoW obecnevYeHHOCTW: MakcvmMmarnbHble B NaBOAOK/MONOBOAbLE,
MUHMManbHbIE B 3UMHIOI0 MEXEHb, MakCMManbHasa TonwmyHa neaa);

- hanHeCcKMX CBOWCTB rPYHTOB, cnaratroLinx GeperoBbie CKNoHEkI (Yron BHYTPeHHero TpeHns, kKoadduum-
€HT (UnbLTPauuKn rpyHToB, rPaHYNOMETPUYECKUIA COCTaB FPYHTOB).

15.2 lNpoekTupoBaHue nHxXeHepHon 3awutel MT Ha ydacTkax nepexofoB 4Yepes3 BOAHble mnperpagbl
JOMKHO ObiTb BbINONHeHoO B cootBeTtcTBUM ¢ CI1 36.13330, CIT 116.13330, CIT 104.13330, NOCT 32804,
FOCT P 59287.

15.3 Bug kpennenuns 6eperosoi yactu [ onpegensaT No CKOPOCTSIM TEYEHWSA PEKU M N0 XapakTepy
nepoxoga. KpenneHve GeperoB npoBOAST C y4eTOM AadHbix Tabnuubl 15.1 Ha rmyBbuHy 1,0 M HUXE MWUHK-
MarnbHOro 3MMHEro ypoBHSA. BepxHKH rpaHuLy KpenneHusa Bepera oT pa3MbiBa yCTaHABMMBAKOT Ha OCHOBAHUN
Cl136.13330.2012 (13.4).

BeperoykpenuTtenbHble paboTsl JOMKHEI BbITh BEINMOMHEHL!I C MPUMEHEHWEM CYXOMYTHbLIX UMK NIaBy4Ynx
CpeacTB MexaHu3auuu, TPaHCNopTa U COOTBETCTBYHOLLEN CTPOUTEINBHON TEXHUKM.

51

GostExpert.ru
https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

FOCT P 72159—2025

Tatnuua 151 — Tunbl BGeperoykpenneHns 1 ycrnoeusa nx npuMmeHeHuns Ha M1

Tun kpenneHus Gepera

Twn 3awmnTHOrO NOKPbITUA

MogroToska nog 3awmnTHOE

paHuuel pabot

PekomeHayembln CE30H ANSA YCTPOWCTBA
3aLUMUTHOrO NOKPLITUA

Bhllwe npoekTHoro

Huke npoekTHoro

TOHHBIX NAXT

HOro YPOBHSA

(kOHCTpYKUMK) NokpbITHME YPOBHSA 8OAbI YPOBHA BOAbI

[MognopHele cTeHbl — Bbiwe u Hxe MoBon IMoboi, kpome ne-
NMPOEKTHOro pvoda negoxoga
YPOBHS

[okpblTMe M3 haCOHHLIX — Bhlwe 1 Huxe Mobon Jlrobon, kpome ne-

6nokoB (TeTponog, Au- MPOEKTHOro pvoda negoxoaa

nog) YPOBHA

MokpbITUA K3 xenesobe- | OTcbINka rpaBus (LWebHs) Bbiwe npoekT- IMo6on —

[MokpblTMA 13 rnbkux Be-
TOHHBLIX MaTOB

Yknagka HepyaHbIX CTpoO-
WTENBHBIX marepmanos
Bbllle MPOEKTHOTO YPOBHS
BOObI

Bbilwe n Huxe
NPOEKTHOrO
YPOBHA

JleTHe-oceHHKIA
nepuos

Jtobon, kKpome ne-
pvoaa nenoxopa

MokpbITMA M3 MaTpauHo-
TIoAYHBbIX rabroHOoB

Yknagka HCM Bbiwe npo-
€KTHOTO YPOBHS BOAbI

Bbiwe 1 Huxe
NPOEKTHOIO
YPOBHA

JleTHe-oceHHWIA
nepuogs

ITo6oi, kpome ne-
puoga negoxona

PeweTtyatble NMOKPbITHUA C
3anonHeHneM Aveek rpa-
BUEM, WEBHEM, KEMHEM

Yknagka HCM

Bbiwe npoekT-
HOrO YPOBHSA

IleTHe-oceHHUI
nepvog

EKTHOro ypoBHA BOObI

MPOEKTHOrO
YPOBHSI

KameHnHas Habpocka Ortcbinka rpaevsa (WwebHs), | Boiwe n HWxe MoGoi Mo6oit, kpome ne-
oTChiNka crnos WebHs no | NpoekTHoro puofa negoxona
HCM Bbille NpPOEKTHOro | YPOBHSA
YPOBHS BOAbI

OTcbinka webHa v rpaeusa | Yknagka HCM Bbilwe npo- | Boiwe U HUXe JTto6on Jtobon, kpome ne-

pvoaa negoxoaa

3akpenneHve rpyHTa
(BuopekynsTUBaumMs, Guo-
MarTbl, reomaThbl)

Bes nopgrotoBku. [lpu uc-
none3oBaHu BuomaToB He-
o6xoavMa NpUCkINKa NoYBEH-
HO-PACTUTENBHBIM FPYHTOM

Bbiwe npoexT-
HOroO YPOBHS

Mpun  nniocoson
TemnepaTtype BO3-

nyxa

NMpumedyaHne — B aaHHOM cryyae NpPOEKTHLIA YpOBEHb — 3TO CPEAHEMHOTONETHUIA YPOBEHb BOAbI B Ne-
pyO[ NETHEe-0CEeHHEel MEXKEHN.

15.4 MNpwu 3acbinke U NNaHMpoBke BEperoBoro yyacTka cpeska rpyHTa 3a rpaHiuamMi packpbiTUs TpaH-
e 0oMmKHa BbiTh MUHUMAaNbHOW, COXPaHASA KOPHEBYID CUCTEMY.
15.5 MpKU NPOEKTMPOBAHWUMW KPEMMEeHWsl pa3MbiBaeMblX BOTHYTbIX 6EPeroB Uany4nH npu BCeX TUMax Me-
aHOpPWPOBaHWSA crniegyeT yYecTb HenabexxHoe B aTUX criydasx yrnybGrneHue nnecoB B npeaenax nonockl kpe-
nnexHws Gepera B 1,2—1,5 pasa, Ans UCKMOYEHWs KOTOPOro HeobBXoaMMOo NpegycMaTpyMBaTh B NpoeKkTe Kpe-

nneHnsa gHa B npegenax nonockl 6eperoy|<penneHMH.

15.6 lMNpw HeobxogmmocTk kpenneHua MH B npegenax pedHoro pycna, 3arnybneHve KOToporo He CoOT-
BETCTBYET NOMNOXEHUAM HOPMaTUBHbLIX JOKYMEHTOB, cneayeT niberats 3awuTtel MH B Buge nonepedHoro Bana B
ctBope MH, a Takke Ucnonb3oBaTh pasnyMYHbIe BapuaHTbl NNOLWAaaHoN 3aluThl, KoTopble obecnedvaT yganeHvie
BOPOHKKM pa3mMblBa (3pO3MOHHOIO Bpe3a) OT HWU30BOW OPOBKM 3alUMTbl BHU3 MO TEYEHNUIO (CM. PUCYHOK 15.1).
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PucyHok 15.1 — MNpuHUMnUaneHble cXembl NoLWaaHoro KpenneHnsa pedHoro AHa Hagd MT B npefienax peyHblx pycen
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MpunoxeHune A
(o6azaTtenbHoe)

Knaccudmkaumsa MHXKeHepHbLIX COOPYXEHUN U MeponpuUsATUiA
no xapakTepy UX B3aUMOAEWCTBUSA C PYCNOBbLIM NPOLIECCOM

EcTecTBEHHbLIN NMPOLECC U PEXUM U3MEHEHUA MOPEONOrMYECcKOro CTPOEHWS pycna W NoWMbl Nog AeACTBUEM TEKY-
e BOAbl MOXET OCMOXHATLCH NPUCYTCTBUEM B PEKE WHXKEHEePHOro coopykeHnsA. OQHOBPEMEHHO U CAMO COOPYKEHUE
MOXET UCTbITLIBaTb BO3AENCTBUE KaK ECTECTBEHHOIO, TaK U BUAOU3MEHEHHOTO NpoLecca nepedopMupoBaHus pycna. Bee
MHOroobpasue CoopyeHUWid U BUOOB NPOSBMNEHUS PYCIIOBOro npolecca co3aaeT Gonbloe pasHoobpasve hopM B3aumo-
OeicTBUA Mexay HUMW. B kaXaom KOHKPETHOM CIlydYae NMporHoa pycrnoBbix AediopMaLivii MOXeT ObiTb COCTaBMNEH NILLL Ha
OCHOBaHWW Hay4HOW CUCTEMAaTU3aUMU UNK KnaccuuKaLmMmy yKka3aHHbIX (hopM B3aMMOOENCTBUS.

A.1 B COOTBETCTBMM C BO3MOXKHOCTBLHO U CTEMNEHBLIO BIWAHWUA Ha onpefenstolie akTopbl pycrnoBoro npolecca Bce
peYHbIe MHXEHEPHBLIE COOPYKEHUS 1 MEPONPUATUS pa3densaioT Ha OBa Knacca: akTMBHbIE Y MACCUBHBIE (CM. pucyHoKk A.1).
BoaBeneHue akTUBHbBIX COOPYXEHWI OKasblBAET BIUSHWE HA onpenenstowmne hakTopsl (CTOK HAHOCOB U YCIOBWSA, OrpaHu-
yuBawLue csobogHoe pa3BUTUE pycna).

AHTpONGreHHas ASSTANBHOCTE B padHEE BaccaliHax

—

MgpoTexHUYecKue
ArpOTEXHUYECKAA H COOPYXEHUS U
HHKSHEPHES ASATSNEHOCTL Ha BofpcGops MHKEHAPHBIS MEPONPUATUA HA PRKaX
AKTMBHBI® MaccupHbIe
—| | kaTeropma Il kaTeropua -b‘ BecnnoTMHHbLIe Bofosabops
BopocBposkl, BLIMycKkH
PycnoBbinpaBuTenbHbIE CTOMHBIX BOT,
MnoTHbI —Fl COOPYXEHMA
~ - Mepexogu Hepes pekn MT,
—)‘ MocToBbie nepexofb KanutenebHble cygoxcaHsie Arokepos, O30, nuHuil cessn
—™ npopean, cnpamnennn
\ pycan v
OTem CTOKEa N3 pex
npu ero nepeBpocke ] Markie cyAoxopHuie npopea,
Pl Pycnosbie nepembMim NCPTOBbIE AKBATOPUH,
NOQBOAHBIE TPaHLIEH
QO6aoOHeH®a paK Npu
nepebpocke cToka . [ PycnoBbie n nolfimeHHbie
Kapbepbl annea
COOpyREHNA KypOPTHO-
3 [ Maccosuie pycnoasie u | oa.qopuamr:::-'m OMMNBKCos
NofiMeHHbLIe Kapbepbl [ambibi, OBBANOBAHVA,
\ AnMOBNA y ACPOXHbIe HAckINK

Mpu4ane, HabepenHbIa ]

MnoTMHHbLIe BogosaGopbl

JecOCINABHLIE COOPYMEHUA
1 MEpONpUATURA

Onopbl MOCTOR

PucyHok A.1 — Knaccudpmkauma peqHbIX MHXEeHEPHBIX COOPYXEHWIA U MEePONPUATUA N0 XapakTepy B3avMOOEACTBUA
C pycnoBbiM MPOLECCoM

A.2 AKTMBHbIE COOPYKEHsI NOAPa3aensioT Ha ABe KaTeropuin. CTPOUTENLCTBO COOPYKEHWI | KaTeropuu NpUBOOKT K
OAQHOHanpaeneHHOMy HeoBpPaTUMOMY U3MEHEHWIO BOMNBLUMHCTBA XapaKTEPUCTUK ONPEaensAoWmnX QJakTopoB Ha BonbLWOM
NPOTSHKEHUM PEKM UK B MacliTabe Bcel pekn. 3TU M3MeHeHWss MOryT KacaTbesa NBoro YMcna onpeaensowmnx dakTo-
POB: OOHOTO, ABYX UMK TpeX. [MoCcKoMbKY 3aKOHOMEPHOE coYeTaHue onpeaensiowmx hakTopOB CO3AAET KOHKPETHbIM TUM
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PYCMOBOro fpouecca, MxX M3MeHeHNe MOXeT MPUBECTU K CMeHe TUMna MakpogopM, K BO3HMKHOBEHUIO HOBbIX 3HAYeHWIA Xa-
paKkTepUCTMK NOTOKa U pycna, YTo, B CBOI OYepedb, BLI3OBET M3MEHEHWE pycnoBblx 06pasoBaHuii Ha ApYrMX CTPYKTYPHBIX
YPOBHSAX, T. €. H3 YPOBHAX Me30dopM 1 MUKpodopM. B cuny kanuTansHOCTU STUX COOPYXEHWA ¥ NPOBOAMMbIX Meponpu-
ATWIA yKka3aHHbIe U3MEHEHWS PYCNOBLIX (POPM He OKa3bIBalOT Ha HUX 3aMETHOMO BAUSHMWS.

B coctae coopyxeHun | kateropuu BKMIOYEHbI: NAOTUHbLI TMAPOY3N0B, CTPOUTENBCTBO KOTOPbIX NMPUBOAUT K U3Me-
HEeHWI0 CToka BOAbl M HAHOCOB WM OrpaHUYMBalOLWLMX (PaKTOPOB; MOCTOBbIE Nepexodbl M NpeaMocToBble fambbl, KOTopble
neperopa)uBatoT NorMy, CTECHSIOT pasBUTHE pycna M cnocoOCTBYIOT CO3AaHWUI0 HOBOMO PEXUMA OBWKEHWS BOAbI U Ha-
HOCOB; MEPOMNPUATUA NO CYLLECTBEHHOMY OTbEMY CTOKa BOAbl M3 Pek U KaHanoe MexbacceliHOBOro nepepacnpeneneHus
BOAbI, BbI3bIBAIOLME KOPEHHYIO NMEPECTPONKY peXnMa CToKa HAaHOCOB HWXKE OTBOAE; MeponpuATua no 0BBOAHEHMWIO pek
MpU WX UCMOMb30BaHWUKM B KayecTBe TPaKTOB NepebpockM cToka unu npu cbpoce B HUX BOAbI, NOJaBaeMoW Mo KaHany;
MacCCOBbIE BbIEMKWU annioBua 13 pycen 1 NoWM pek.

30Ha BNUSHWUA YKa3aHHbLIX COOPYXEHWIA U MEepPONPUSATUA MOXKET NPOCTUPATBLCH Kak Ha BCKO ONWHY Peku, Tak U Ha ee
YyacTb, OXBaTbIBas pag Makpodopm MM MopdonorMyeckn OgHOPOAHbIX ydacTkoB. OgHako 1 B TOM M B APYroMm cnyvae
OCYLLIECTBIIEHWE COOPYXEeHUA | KaTeropum NpakTMHeckn HEM3MEHHO MPUBOAMT K NEPECTPONKE PYCNOBbIX (DOPM Ha BCEX
CTPYKTYPHbIX YPOBHSX.

Mockoneky Kax Al cryyan paccMaTpuBaeMoro MHXEHEPHOro BO3AEWCTBUA B pPa3sHON CTENEHMW 3aTparMBaeT xapak-
TEPUCTUKK onpedensowmx akTopoB, TO NPOMCXOAsLLEE NPK ITOM U3MEHEHWe PYCOoBLIX hopM Takke ByaeT NposBnATb-
ca no-pasHomy. B cBA3M ¢ Yem He mMoxeT BbiTe paspaboTaHa efvHan cxema BO3AEWCTBUSA COOPYXKEHWUIA 3TOW KaTeropuv
Ha onpegenstowme dakTopbl 1 PYCNOBOW NPOLECC; Takne CxemMbl crnedyeT paspabaTeiBaTe NPYMEHWTENBHO K KaXgoMy
CMy4at UHXEHEPHOTO BO3AEWCTBMA.

A.3 BosBegeHue coopyeHuii |l kaTeropuv NpuUBOAMT K NTIOKaNbHOMY M3MEHEHUIO HEKOTOPLIX XapakTepucTUK onpe-
pensiiowux pakTopoB M, Kak NpaBuno, He 3aTparveBaeT KOPEHHOW NepecTPorKM TUMNa pycna, a KacaeTcd NUllb pasBUTUS
pycrioBbix 0BpazoBaHuiA Ha ypoBHE Me30dopM 1 MUKpodopm. [o3ToMy YCTOMYMBOCTE TAKMX COOPYKEHWA BCerga 3aBUCuT
OT ecTeCTBEHHbIX MU3BMEHEHUI pyCen Ha YpoBHe MakpodropmM. BriusHue Ha YCTOWYMBOCTE COOPYKeHuiA Il kateropum mMeso-
dopm 1 Mukpodopm BydeT NposBRATLCH B TOW CTEMNEHW, B KAKOW 3T COOPYKEHWUS HAPYLUUMKM PEXMM NOTOKA W pycna v
onpefensoLne napaMeTpbl yKka3aHHbIX PycnoBbix 0bpa3oBaHuii.

Coctae coopyxeHui |l kateropum npuBegeH Ha pucyHke A.1. Cpegu HUX MOXHO BbIOEMWUTL IPYrNy COOPYXEHWUNA,
BO3BOAMMBIX C LENb0 YNpaBneHns PycrioBbiM UMW NOMMEHHBIM npoueccoM. [JaHHeIMW BbinpaBuTenbHbIMW (perynauu-
OHHBIMUW) COOPYXEHWAMW SIBRAIOTCA: 3anpygbl, Nony3anpygel, WNOpsel, cTpyeHanpaensawwme AaMmbel, 6eperozallmTHble
NOKPLITUA W T. MN.; KpYMHbIE CYAOXOAHbIE NPOPE3n U Npope3n-KaHanbl, CNpaMAsoLWMe U3ny4uHel pycen; gambel obeanoea-
HWA. VX npoekTUpoBaHWe JOMKHO BECTUCE C YH4ETOM CNeayoLLero NpUHLMNEG UHKEHEPHOTO BO3AEWCTBUA: MPOEKTUPYEMbIE
COOPYXEHWs JOMKHbl Tak BO3OeWCTBOBATE Ha ONpefeneHHble Mopdhonornyeckne saneMeHTsl pycrnoebix opMm, 4Tobel ©
MX NMOMOLLBK MOXHO BbINo pewunTe Hanbonee 3cheKTMBHO 3adadvy No ynpaBneHno pyCnoBbIM NPOLECCOM Ha AaHHOM
y4acTKe peku.

PacnonoxeHHas HWXe B KnaccuukaLuy rpynna coopyeHui |l kateropmu rno cBoemy BO3OEWCTBUIO HA PYCNOBON
npouecc 6n13ka K paccMOTPEHHBIM PYCNOPETryNUPYIOLLUM COOPYKEHUSIM. Tak, JOPOXKHBIE HACKINMW, YCTpanBaeMble Ha Mow-
Me BOOIMb pyCna peKun, OKasbiBaloT Ha pycrno BnusaHWe, nogobHoe adhdekTy oQHOCTOPOHHero obBanoBaHus; BO34encTBre
OOMHOYHBIX NOABOAHBIX KAPbEPOB MOXHO CPaBHWTE C MEPOMNPUATUSMUW MO YCTPOWCTBY AHOYrMyBuTenbHbIX nNpopesei v
cnpaAMeHUto pycna u T. 4.

B HekoTopbIx cnyyasx CTPOUTENBCTBO TAKUX COOPYXEHWI, kak AaMbel 06BanoBaHusa, NoABOAHbIE Kapkepkl U Mno-
TUHHblE BOA03ab0pbl, MOXET MPUBOAWTL K 3aMETHOMY M3MEHEHMWIO ONPeaensoLwmx (akTopoB pycnoBoro npolecca n pyc-
noBbIX JOPM Ha BCEX CTPYKTYPHbIX YPOBHAX. 3T0 HabnogaeTcs npu oGBanoBaHnM HECKONbKMX MOPdONorn4eckn ogHo-
pPOOHBIX YHaCTKOB PEKW, NMPU U3BATUM M3 KapbepoB Bonblunx 06bemMoB anniBus, 3Ha4YMTENBHO NPEBOCXOAALLMX 0BbEMBI
eCTeCTBEHHOro TBEPAOro CTOKa, NPV MHOTOMNETHEW akKyMynaUuMK pycrnoopMUPYOLWLINX HAHOCOB B BOAOXPaHWUMMLLAX Mio-
TUHHBIX BOA03abopoB. B ykasaHHbIX cry4anx HazBaHHbIE coopyxeHus |l kaTeropun MoryT BbiTe OTHECEHBI K UHXEHEPHBIM
coopyxeHusiM | KaTeropuu.

A.4 CTpoUTENBLCTBO HA peke NAacCUBHLIX COOPYKEHWIA HE MPUBOAUT K U3MEHEHWIO onpeenstowmx hakTopos pyc-
noeoro npouecca. KOHCTPYKTVBHbIE 0COBEHHOCTH, pasMepbl, MECTOMOMOXEHNE U NPOAOIMKMTENBHOCTE IKCMyaTaLum co-
OPYXKEHWIA HE MOTYT U3MEHUTL Ha CKONMBLKO-HWOYOE 3aMETHOM NPOTHKEHUN PyCrna HU rMapaBnuyeckne napameTpbl NoToka,
HW PEXUMbl TPAHCNOPTa HAHOCOB, HU OrpaHuYMBatoLmne hakTopkl PyCnoBoro npouecca. B HekoTopkix cnyyasx npu mac-
COBOM BO3BeeHWM Ha peke NogobHbIX COopyKeHUn nx adppekT Bo3nencTBUS Ha onpedenstolme dakTopbl MOXET ObiTh
TaKUM Ke, Kak y akTUMBHbIX coopyxeHui. Hanpumep, nogobHoe AeneHve HabniogaeTtca Torga, Korga Ha peke nMeeTcs
MHOro HebonbLlUMX Bogo3abopos.

B npoTvBONONOXHOCTL COOPYKEHUAM | KATEropUM NACCUBHBLIE COOPYXKEHWUS NOABEPKEHEI BIIMAHWIO BCEX TUMNOB pyc-
noeelx hopM. Kak 1 B rpynnax akTUBHLIX COOPYEHUIA, He0OX0AMMO paccMaTpuBaTh B3avMOOeNCTBIUE PYCOBbIX (DOPM U
NaccuBHbIX COOpPYKeHW AuddepeHUMPOBaHHO, PasgenbHO No KaK40MY BUAY COOPYKEHWIA.

MepedopmrpoBaHne Makpo- 1 Me30hopM MOXET NPUBECTM K HAPYLUEHWO YCTOWYMBOCTM BCEX BMOOB MaCCUBHbIX
COOPY)XEHWI, yKkasaHHbIX Ha pucyHke A.1. MNepemelweHne MUKpodhopM MOXKET HE OKa3biBaTk BNUAHWUA HA TAKWE COOpYXe-
HUS, KaK OMopel MMHWIA 3MeKTponepefaYn, Qiokepbl, HabepexHble, HO OHO CTAHET ONpedensoL MM B NPOLECCe 3aHeCeHWs
ManeIx npopesen, NogBoAHLIX TpybonpoBoAOB, TPaHLLEN, OroNoBKOB pacCenBaloWmnx BeIMYCKOB CTOYHLIX BOA M BOJO3a-
©6opoe npu pa3mblBe HedTenpoeogos Ha [I1.
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CnegoBaTtenbHo, y4eT pycroBoro npoLecca npu NpoekTUpOoBaHWM NacCUBHLIX COOPYXEHWIA COCTOUT B OnpedeneHunm
Tex pycnosbix opM, NOL BAMAHWE KOTOPLIX NONaAaeT KOHKPETHOE COOPYXKEHMWE, U B ONPEAeneHn Anana3oHa 3TUxX pyc-
noeelx gedopmaunii. Ecnv coopyxeHne He npeacTaBnseTcs BO3MOXHbBIM pa3MecTWTe 3a Npejenamy HangeHHbIX rpaHuLy
Aedopmauuii, Nnpu HeoBXoAUMMOCTH 3aaYa ero pasmeLLeHUs pellaeTcs OgHUM 13 creqytowmx cnocobos:

- nyTeM cTabunuaaunmn pycna c NoOMOLLbIO PYCROPEerynupyIoLLIMx coopyxeHnii || kateropuu;

- MOCpPeacTBOM OThbICKaHWS HOBOMO, MPUEMMIEMOrD Mo pa3BuTuio dedhopMauni, y4acTka MeCTOMNONOXeHWs Coopy-
KEeHUs;

- nyTem paspaboTku MPUHLMNMaNEHO HOBOWM KOHCTPYKLMKM COOPYXEHWUS, NO3BONAOLeNn n3bexatb BAUSHUA pycrno-
BbIX AechopMaLmn.

YyeT nsnoxeHHom knaccuukaumm UHXeHEPHBIX COOPYXEHWU N MepoNpUATUIA MO XapaKTepy UX B3aUMOLENCTBUS C
PYCNOBLIM NPOLECCOM HEOBXOAMM HE TOMBKO NPU NPOEKTUPOBAHWUW, IKCNNyaTaluuM U CTPOUTENBCTBE KAXKO0ro U3 HUX, HO

TakKe AnAa oueHKn B3avMHOIo BINMAHWA 3TUX CODpy)KEHVIVI n MEpOI‘IpMHTMﬁ B XO4e ux COBMECTHOW JKCNnyarauumn.

56

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 60 /90
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

rOCT P 72159—2025

“Mogodg 018 sHaodA o oudAd MMMOoIBHUOURE ‘I9T0g

Toxoed polosuas wumoiAduwdodounlq eudAd oloauhnoldA
nannedAinHoy solssusTaduUo XI9dOLON SMHBXOLIOU 8090HELL
‘ndod x1agouoAd xiaHanisuAnAe suHesoduwdod 1 (M1ooHTOS
WoHHamIqgou I9romdau g oHHeaLoemAnKadu) ana woHdAAdLo
-09Q € BUEOILLE OJOHHERaOTaLDeHA unmiedd xiIaHaLURTLIO anHaMm
-awadeu nogoo Loisuaelofodu sudAd a suHesoduwdodhadal]
OHALBLWH

-EHEDH OUDAd 8 8020HEH XWMEL SUMHAUUALOOU A)9Uodo0U ‘8020H
-eH xumoiAdundodouoAd suHaxMar wolelduAead pBoLloBLIEE SH
u 1anuniedgosH ‘IgHauesou eudAd golsadag u eHT nnnewdoda(]

"BHALB LUhEHESH
SMCIEL MMHBXOLILO XIGHHEEOTaUOBHA 88E1000 8 S0J0HEH XI9HHaM
-98€8 BUO[] I9HUUOT BHT oloHduevsoiure veudediodo noHHes
-odndAAdLY BOLOIBUBTOdUO 9HS¥SW 8 018 BUHELdSKO SI9890H
-euy ‘Amuol olAHguUenaciuUe 8 oHesadd OHARLMKBHESH OLDAH

"80LHAC) XI9LOMHULLI W XISHROWOLIQOOHUAY ‘XI9HEKED
auHBULE BH aoxol eudAd auHegodunwdod BH MMHSMOLILO XUNEL
SMHBMUY ‘WOERLD02 WuioarndianwouAHeds wWigHUADY sBoMwWKITION
-Aemdaiedex U “MoLou WISHHOWSAE0D Wah ‘ULDOHTOE WUBMAL0oQ
OHILBLMhEHE MWENOLOU WMWIGHHEg0dUMNdODD ‘MWBUHSXKOLILO U
-I9HAUBeNdoiLLUE UINI9GHHREOTOLUDBHA 19HULUOT OHT WWUITIoIRIEeLD
BoloisUeraduo wiad eusAd oloHHaxew 19diawedeu u ewdog |

go0osuru Agianeed v goLeiadsl 0IMHBLUEOHELID0E Y — 89F0g0LoU
8 B ‘9HaXaW 8 WWBJOHBH WWIGHHOT 8028LU IMHBD8HEE U 801EMN
-adeu aylogedd ¥ 19HaTeso audAd 8 wnnewdodad aI9HHUQALL

"(801HAd] X19HEBEOBH BER1D0D 10 MLDOWKOKEeE g) xewdod
nosomsdl n noHdAiAdiooag 8 UUKM MMHBOLD0D WOHHAIMages Og
Lnmoxounodu 19HUUOT aoHoLMD K eudAd aoladeg snHamAdeed oiono
-9hUHEXaW goLiATodu WONOL10U auHaMawads| | "I9HULIOT XBHOLRO
BH uweooanodu nwiaHHoneode U goledsg nwedianeed WAMYOSH
-UHEXB 19HaLrgoLUdAgo B ‘d000HEH XUmoiAdundodouaAd woldou
-OHEdL O 19HBEBED 8H UHQ) I9HegodUEMUML 91199 LAJOW 8H 1 19K
-edgoaH ‘I9HALBNOLr ‘I9HALB LMheHESH g0ladag K eHIT uuniewdodalf

I9HosoLMLrondy xexad eH axoiel e ‘ad xsqaoxdes

g ‘xedad XI9UBW BH BOlOIEhOdLO8 SMEh BUMLTOU OJOLE BUIAYH
"[GHMLOT BHIT 1M 90HOLMO WaKHa0d 10

soLoiBUaTaduo xiadoloy mdewneed 1 9MHOXOLIOLOLIOW ‘H08MIOBIN
XIFHHAWKOU XI9HdBHOWMTMELD XIGHIUBNOU XI9HROHUTO auHeaodun
-doth oHxoweog "eLaAd oloHhad oloHHakaW wodadauad U MNBUH
-e1dah0 MNI9GOHELL BOLKBLRTedUO XI9d0L0N SMHSKOLOLOLISW 1
ewndod ‘ladeweed ‘uaxiLrL ‘0oy ‘golexadau x1IaHan1BUAWANIE SUH
-egodundod oHxoweog "BoloiAdundod aH miTadano 1 MHhOQOL |
'8000HEH XumoiAdundodhouraAd xiawaidurdousHedL waago
WIGHIUBLMhBHERH W BUDAd 1I9HMOALL 1 19HWAWM BMHAMOHL00D BUH
-9hBHE alqUe 19Hdaedey 1eAgLo14210 BAKMOU ‘MLDOHABNOHONEE
19H eudAd MLD0LOWLMEEN 8 ‘UWELHAC] MINISLOMHWLIY U UNISHROWOLIGO
-OHUAdY ‘MINIGHEBED 19HaXOLD BLoAd 19HOLMD siqgosadag U oHIT 1

wiad eusAd oloH

-HO¥AW W el ‘OloHKOTogEeL
e Andod u 1adswneed LoisLr
-aeduo ‘OHT 88 anMoiBleud
‘[9LHAd] U 19HUUOT 19HOLMNY)
‘ounAd aoH

-HawaW aoxoshudedliodp |

euuniou nunewdoder sigHdavedey

exuLondaedex 0ie 1 eudAd unLTol |

eusAd um]

UaoAd X19HRad BUNEEMUNL BEMOBRhMIoUOgddowodTn | — |1'g enuuge |

‘U20Ad x19HKad goUML XIGHHBLRTIGE €M OO KeN BUT aiqHdawiedex ‘wuou U waoAd
xiaHnhad uunewdoda 1awaxs alqgount U gosoHeH xumoiAdundodoudAd erdousHedl andod anmoliAduHnmwo 1esusraduo ‘BuosgoHaed 0JONO9RUINEHUT UMHEOLDOD €
BoxuMmeToxeH ‘xeudAd xigHhad g g020HeH xumoikduwdodouoAd suHaxunal awenHexaw o xsnHaugeloTadu xiIaHdAMAdLD 1 x1I9HLad}oUT BH 1 Mndoal noxoanuiouoddon
-0dI7W1 XBUHBXOLOU BH BBHHEEOHD0 ‘Ba2anodu ologoudAd aount sunexnduaoeLs sexosnuioroddonwodi | “essanodu ologowroAd 1qunt uaoAd XiaHRad WEeLKML WISHIUSTLO
aMmMoiAgLo1991009 LaBUaTaduo M (I9HUUOT BHT BMHOOWLO 0JONDSRMIOL0A] U oloNoahMiouodhdon) edowied olemoieaMhnHedlo BUHBKMUE MHAUSLD ou wiad LaAdunudno
-oeL UaoAd x1IaHRhad Bueenunl sexdshulouoddonodrv | "aooosnodu xiqgouwraAd aount n usdAd xiaHnhed aodeHendu xunoshniorohdow Xi9qHdaedex 880HO0 BH aXLOBRA
woHrad woHLladyHoY BH eudAd oloHhad wunewdoda AWaxd 9LMEOHELIA NSMOIBLIOEEOL ‘I9NSLOUD UOHHOMTIENMMNDIBLN UOHUTS WNELOBh BWAST BDLOIBLEE ‘UNHIXKOLI

-ndu Wa'mBsoLoeH 8 alqHHauaeLoTadu ‘eoosnodu ologouwroAd gount suniedndmrooe sexoskulowodonodonl n UsoAd xi9Hhad sBuneenunL BeMOshUIoLodonwody |

eoo9nodu olsogoudfd gount sunenndurooen)

(2oHAUaLEEBQO)
q auHaxouwud|]

57

61/90

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

(z'g Anuugel

‘WD) |\ uoHdol 1 noHHWHEed ‘BuHegodudTHesw olOHHHaMdages
-8H W 0JoHT'ogoaD Weunl ou soloieavaced 1900anodu a1I9g0LUaAd
'808M20BN XI9HHaWKOU

adAwAdio 8 suaoirue oloHrad uuned WoHHBaWMOU anHeaodun
-dodb '@ 'L ‘H0D0HBH XITHHSWUOL XMMLISW 98L10Q anHawoLLoadaL
BOLOBROWLO WWOU WUHBLULOLlRE ndu B ‘908MIDBW XIGHHBWKOU
(solevedou M uMeXBLULU) gOLHaWaUEe XI9HTogTmou wanHesodWuw
-dod o wdodpodinin aTMa g BILBBLELISMAI0 8020HEH XUMoiAd
-nwdodouaAd xigHHOT LdouoHedL ‘Hj| eunltiou serAuD g K xey

eusAd nuHamawadau x1980HELL 8OTALD XI9HHa)edI9g
WanHaHedx02 9 anHa0d1o aoH¥oLD Loieladgoudu aiddoloy ‘aod
-MOOBIN XIGHHaWKOU auHeaoduwdod eH axeL B ‘HUhALEW auLng
-eed 90H0HELL BH BUHBMLIE LOIBEIGERH0 BH mioahuLiedu IqHuLrod
I9HOLMD BTION ‘ed0anodu ologoudAd edolyed olsmoeannmHedlo
BMHaUEBodU 0J0QELD SoLr0gUEH XBUEoLDA 8 soloikduwdod ||

(z'g Annug

-BL "WD) Nd UM INO WeuunL ou soLloieauaced 1900anodu alggouwaid
‘(snaoiue oloHhad nrned noHHawuou warHeaoduwdodp) goo
-OHEH uuimiedd XudLUan 8aL0g M1D0HXd880U XU BH WBUHBXOLILO
-adau Boleemkog0dU0D WKOU MKMHBLILOLEE UdL B ‘808MO0BW XULE
(soLedadau M MaXBLIL) 80LHBWaLE XIgHToarou wanHesodunwdod
o wdodpodymn srma 8 8o0o0HEH XI9HHOT elrdouoHedl woaloado
-oU 1uToxouodu 808MO0BW XI9HHSWUOU auninvased s80428hULINT

goaod100
X1980L0Ad axcieL B ‘808MI0BIN XIGHHSWWOL OIMHBhaL OU EMHE XWUM
-OIBELIOLID OgUL ‘XIgHdBHOUTELD-080HBLIL OguLr ‘XI9HTodoHTo 1D
-ahunloroddon oimHeaoduwdod ¥ Luoaundu oLg "aoxTogeu U uut
-og0UoU MuHamkoxodu udu ¥oLou BH sUHBWUE a8moiegnhmHedIo
LOIBEI9ERHO I9HMLIOT ISHOLMO BI7I0N ‘XBUEoLoA g soloiAdundog |

(s0amnooe XIGHHaWKOU

n goooenodu x[gousAd wa
-ninaeed WNOBhULRIKTT "8 L)
¥ad xedl1oehA XI9HHaXBLOdU
OHALBLINIOHIO BH OI9LOOH
-odoHTo noxdanniouoddon
soloiAsndanedex U XBUHaX
-OLfLO0  XI9HAUBUaoiULie  XI9H
-H2810000 8 poloiAduwdogp
"MWBWKOU 2 eLroAd (|1

Aroxoed AwoHaLBnKONEW ANSH LBLIOIOHNSH

-Ifado 3 umeng ‘lIafoa Toxoed psolasuay wumoiAdundodolraid
(z'g Anuuogel ‘wo) g7 Aunl ou — xexad xiaHdol eH

e ‘Anoaodradaso ‘AwogaHhogou ‘AnogoTrdi-OHhOLHaL ou Xexad
XI9HHUHEEd EH — BD23Nodu ologoLoAd WELML WISHHAWKMOLDSQg ouU
soLoieaunaeed 19008N0duU a1I9g0U0Ad "euoAd oloHkoTogew wdodos
-an arua g aoooHeH xvmoiAdundodouroAd tdousHedl niaHan e
Lymoxomodu sox¥moseu M unmosouou BuHamxoxodu 1dTondau g

wiad euoAd oloHhoogeu Iawdodoean Loisuafaduo ewaid
OJOHHaXBW YWLIQO W 19daneed "oHAuexou ervaeed WU 1oAdLo
-1Ao10 wiad ewwuol] 1I9HoeoLMLIondy xexad BH axeL B ‘BolHAdI
XIGHEBED I9HWLIOT X1 g BTOXI98 XBL109W 8 %¥ad MMHaKhaL WaHTado €
poloenadloa oloen ‘eooanodu olosouwold edonied ciemoieanh
-uHedlo sMHaugsodu OJOHEMLIE XBMLOBhA BH HeHedlooduoed ||

I9NNOL BUELOLAD

-10 XBuaouoA g lsoxouodu
unnendodad sMNOahULMIKT]
"IGHULIOT UONEA 19HOLIMD LOIBLI
-afaduo WLOOHTOE MONOCDIF8
ndu euoAd Awdodh 1 daneed
‘ouroAd soHkoT

-ogeu aoxoahncediodp ||

2025

»ogodg ol BHaodA o ouroAd

namoigHUOURE ‘Iafoa Toxoed salosuas wumoiAdundodolraid
-awdodh noaosds a oxirad n andod noH

-dALyAdLooag g smen Bo1aBLUa108MAD0 ‘HEEUOHSLHN OB 80D0H
-BH XWle LdouoHed] ‘19H9USLMhBHESH S0J0HEH (XISHERDSU ‘OLvg
-edu xex) XI9HHOT owuoAd g sauHaLuALoou 1 goladag nunewdodal]

BOLOIETOILIQEH SH 19.1exadall 19903 ‘WKELI| | "MINBXHULIIAD MINIGHLOLIL
vowseLmLotol ‘yaimuol noHsddoL 1IgHaxkoUD eladag B ‘EEMIJEIN Ol
-OHLOL0Q eL(PEMIHEL MWEBLOOHHAQOI0 MWIGHALEMOL BIlasLaTaduo
01odoLo¥ YOHAOMd YI9g0HELL ‘0I19.100L0ULMEEN MOHINDLIMID8g O OLdAd
aoHHeeada solaAdvwdog suHegodundodouoAd vweooenodu TeH
loiereurgoadu xsudolmddal xi9gouoAdudu xiqawseauuleles oHABLAI
-od eH suHegOcRdQOOLOLOQ 19009MN0d] | "(HUUOD EMMHT 1 I9WKMOL I9H
-HBROLIOQEE) Bandoen oloHHeaotdoLes amuol a 1eelatodu oLakd €|

eunliiou nuhewdods? aigHdaLedey

esnLondalsedex 018 1 ewoAd unidol |

ewroAd un

FOCT P 72159

L 'g 19hnugew snHERHON(O)

62 /90

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025


https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

rOCT P 72159—2025

qleloedee 1 Bo9led
-I9g0HdaTee LAJOW miTadao0 ‘egeL202 0JOHHONTEdO)NUSN BUEOILILE
€M 1B0L00D BUHedocedQo adaoLoAd o “wad xexnloenA xiagaqioiudu
EH 830iEL B ‘I9Tondal SI9HIOS0UBIN SMHLISLIOIOHW 8 MWL 1 ‘aodrad
-800 MULO0HXdagou eH sugoiLuLUe uuned WoHHawuou sodleaoduindody
1SKLI0EEOL 8H ‘BUML OJole BUT seHdawiedex ‘8000HEBH XIGHHSMRHEE
M XI9HHOT MLo0oHUAdM 8 enuHeed veHHagLOSMAD) "WM1DOHTOE WOHHaM
-1l9g0u 1[97ondau a wdodosain 1LIOHXdoaoU OU G0D0HEH XIGHHOT WaMH
-9XuMar soloisUsTaduo BMHEELOUD 9L00d0)D M WEMHEXS|\ “XEdLesTou
X 8 H0J0HBH BUHXOLLO W WUWHBEOERdQO
X1980Tsdl XMLle BHOLMO oloHdoueH eaidawneed
WaLAU WAdooESIN I9NSLOND IUHBKAL OL ENHE
OIMHEELOUD X BOLEBT08D eudAd nnnewdoda(]

gofondsau XI9HTO80UBIN XIGHILBL
-KLUoTodu WBMHBhOILOU Be ‘Laka101A010 uwioahuLiedu wdodosain nLo
-OHXd2g0uU BH 9100HAUR1N10BH "20oHaRNAdOHTO ey wndsuas oudid e
‘BuHegoeedqo s1qgorydl aiqgoLroAd alqHMEToU N0Q0D LoisLraeLoTadu
W yofos KBOLOIREI9dNOL OIF9.LD0HLIOU MHO XEXTOEEL U XB9TOg0L0L XUA0D
-198 ndu oH "euoAd OJOHHS¥SIN ULIQO MIGHEENAdOIOHW LoieTeoo 1 Toud
-8l WIGHTO=0LBIN 8 LOIBXIS0g0 MHBUaL10 noHeed 8 9000HEH eLrdouoHedL
endod BBHhOHOM Xex suMHedoeedQo arqaoudAd siaHkMEToU ULlE 209
‘odl xiI9HROLHAL ¥amAxdaa en soavmaesoduindodo ‘midadeso-1aTsdl
1 1978d1 819HhOLHAL ‘MHhOQOL — Iqwdodhocan LOIBELIOLD AWSH OU ‘ULD
-01OULIMEEN NOEOHEBLIL MOHAdOWOHONEE OHaMUL OLDAd S0OHHBLOBLILIOEY
‘oHdeLHawledd elmaced num 1aAg101A010 BWKOL | "B020HEH XISHHOD Wa
-MHAXMET WIGHEUOHSLHW O U SHUQALLI UaHTado 98 X wiad 19HUdWUM BUH
-9MOHLO MNBUHBhEHE MKMMAauog 9 xad xexl1oenA eH HaHedlooduoed

(00)
viqgoradanQ

19708 aFoxoed WOHALIEWKONEIN WSHLSLIOIOHISH
-fado e wole ndu nwexaodg Amkan eudAd eHudum BgHTado — g ol
‘g8 + {7 LOBLUERLI0I USHROQOL BHULT B ‘1970og BToxoed OJOHABWUONEIN
018H.18LI0J0HWBHTadD nnHamkoxodu ndu exoLol MOHUAALLL naHTado 02
BWWMEBLO0ULOD NOHhOQOLU BL0D19g "Bladag ax oloL quoira sHgadl oloLe
9XUH WOHHaoUouoed ‘soeul 8 BoLMADUUAWANYE 1900HBH BHRhOQOU
BHQadJ BMHaUoroadu audol | ‘AHOLMD AWOHAOUEBH 018 OU BOJ0HEH XIGH
-HOT WanHaxMED BoLoBLUSTadUO BHROGOL BUHEELIOUD 9L00d0XD U WEUH
-exa|y ~depiedex wigHaUeNoU U yaHdBLU
-fladeH LBOOH U mMMURgeH nunewdodad
9I980HEL | "M1DOHITO8 WOHHaMmIggou 9o
-ndou 8 0IMHOKaL OU EVHE WOHKOQOL I9WaLD
-MD GIMHBELIOLD ¥ BOLlBTOSD uunewdodasi]

1[908LrU BoLoiBLasoU miad auoAd a ‘eradag & oloL uoTa ‘MaH
-h0QOL WBHQadJ 10 OIMHBKaL OU aXWH I9Llexadsu LoiAeedgo MaHROgoL
MLOBh SI9HHSULOLBE SI9HHOMIGE0| | "MOT08 BOLOEEI9dNOU GI9LI0HLIOU
WHROQOU goyTogeu xumoiAdundodouaAd Tondsu g AudoAd AWOHHSXBW
qiooLovumaen xnmoieoundu v eudAd [ 9HUdrm 9Loer oilAmauog xuimol
-BWMHEE ‘(MBHhOQOU) MaLBN.LO TMe Loieladgo 1[9Tsdl 9HaxaIN 8 MMHEX
-19000 ud|] -avfsdou woHlewxem 8 weladag ¥ xumoiediawudu ‘Tedi
XI19HUAdN auoAd g wauMhKMLEH M 19nKMoU Waunald1Ao10 solaAendaliedey

AL xegexAd xigHauamio g soraeamkAdeHg () "uLooHUAdy vogoilr
HOO0HBH EW XIGHHS¥OLD ‘Hod XI9L1OMLIMEEMOQELD W XISHWSHULUOWEdU Xex
-10ehA BH B228N0dU 01080LUDAd LML UIGHALBLEOLO0WED de) BoLaehadlog

(gL) wiaaaHRogO| |

dapiedex vigHauexou 1 uniqHdsuAladsH
1BOOH W1 manueasH nunewdode siggoHel] | 'Trdl XISHROLHBL MWLes
-fou 1 ueHgadl OHH28.10198.1000 MMHAMKOoXodU Ndu BHT XBMHKUHOU W
XBUHaMIggou xmiosrhuondsu a soLloiexediaa adogld woHHegodnoud

g unnendodel aiqHAUENNLdEg "ULOOH  wwee ey

-xdagou xn eH Tedl xiIaHkmndoLra nmaloLio A

-10 WU UMhWUBH Udu CIMHBRhaL OU €MHE
Tudl XIGHROLHBLM 19W8LOND SUHEELOUD TR~

sad xeyLoenh xiIaHdosTadu-oHdol eH axciel e ‘eooshodu ologour
-0Ad nweunt nnniAd o nuHeLaho? 8 ¥ad XIgHHUHaed XuHITedo K XIgHUAd)
xexoLodu Xi9HAUBTLO 8 ‘g0d08U XIGHUADM M XMHTadD €1 XI9HHaOLD “Had
XI9HHUHEERd X19UBW U XMHTadD Xex1oenA XiI9HWaHWUOWEdU eH HaHedLo
-oduoed -odrad yolaehadlog MLOOHHSXELOAU MOMAUOQ XEXLOBhA BH BD
-0anodu ologownAd UMl MIGHALSLBOLO0WED ey 'Loifalo1AoLo ‘oumaedu
yey ‘goladag ealqwou 197eUD S19HEs M BWWOL | “Tidl X19HER2aU AHUdKMM
018 0108 XUIMBWUWHEE ‘XIGHROHWITO 8U0Ad 8 WanhuLreH solakendaedey

(L) wiss
-07Bd1-OHhOLHB|[

nonunou nornasedogeLro 00 MUK 1anKou €ag dad eoosnodu ologowroAd 1gum |

uvnewdodat? algaoudAd v uiad eiLoBhA BINEXD

euunl exviondariedex

eunL
BaVHEEOHBWMEH

eooanodu ologoudAd gount sunexngruose sexoshniouodpdonodon | —z'g enuuge |

59

GostExpert.ru

https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

FOCT P 72159—2025

OHHBUaL1o0U ¥ XxsHaodA Xxunooiag udu amuur nosad 2 BILeBHWTS02 sod
-0L0y ‘sqnadodelo g soleemedgadu eHMhALEN BeHHEEdOdU B ‘BOLOBH
-aN Wole udu anloenA eH unnewdoda xiI9aoHeuU auHaugedueH ‘I9H
-MhALIEM NOFOH WOMHBEOHIMHEDS M MNKH ATwaw exnamadau wogiadodu
Kolaemdages HUhALIEWM XI9HXBWD g0ladag XIAWaBaIaWToL SUHBXULIQD
‘aninaeed soHHag D8MANKSdL LeehALrou 8028LIU €M HUITO U ‘BHUGKOLS
Bego2aLUL BoLaBLUaTeed 0G| O .0 ) Lo eLodogsed xeulA ud| ] "(sHewru
a euoAd aguiadau eH) 1I9dAind nole adiHan 8 UHhOL MOHHEEOAWMONUD
JAdnog ewoAd exloenA oloHeedao-g elodoaeed waLAu Lmdoxouodu 19H
-uhALren aninased v ‘solaeanisliag ewdod 88 ‘BoLaBLUTANEE IGHURALY
-en auHeeLrouo elodoaeed ewiA sBuHannuaah adaw ol “(NO) awaxo ou
OIMHBKAL OU EMHE LBBELIOLID BHURALEW (.06
aoHaw erodoaeed xewlf udu) suivaced
MUTELO WOHALBhEH g "WoLdAd M nowuou
ATSW WWEDOHBH SHSWQO WOHEMOHSL
-HK ndu euaAd umnewdoda amnoahuLKT
alggoHeUl — 229fodu uMmoiAduHuwof]

nioonnongee g ‘i9adodu ‘sMHaMawadsu godssg 1anaLono ‘exad ou
quofra U euoAd 10 HOLMEH — | WKOU 19Ldahk 819HE0HI () "B9hadodeLro
BUHEdUWLO MKTeLD WoHeed 8 BOSMIMBTOXEH BOLOIBHEAX0D SWWUOL BH
‘ololL snody "deiedex niaLonandl 1oawmK sBuHeaodudTHES W BOBOU XBL
-affadu g 1Idnnou dadurad AwoLeou ‘(BMHEMKALG edaad) oHeedgoodaag
BoxMmoiAduuuAdl ‘goues xiqgoledsg 80¥LBLOO aTNE g BOLOIBHEdX0D
awnuou eH euoAd uMHamawadau xiggoHew 19Ty LoiAdundod yoLou
WISHLMEHRAL MUIMIQO 10Lle 319d0L0Y ‘UWEBHMKALIEM MNS2E MISNSEQKIO U
WMHBHKaL XIqHLMeHedL AdALIADLD oifdoshuuaedinl ciAHKMTS numoianmn
‘lIANKMoL HOL1OBhA dLBWMHOU LaATaLd |AD vdu woandoew WIGHHSWKOU
Tou wousan g ~olou uumoisunesdud KoEd L9aWK BITog0LIoU UMTELD
WOHHaLRTaduo BH xiI9dolod €M WI9TKEeN ‘90gMD0BW XI9HLOBh BTEd €M
WIGHHBLIEEL00D BOLOBEIGERHO SMI0BW WIGHHBWKOL HWTO OLOBR "BUHES
-odudTHesi osoU diemiqgadu OHALUBLUKEHE LAJOW SHUdUIM ou 198ud
-OBW SI9HHAWWO( | "HURhALEW nunewdods? XxiI9goHel anLuaeed soHT0Q
-090 LoieaUhMHEdIO 8H XI9d0L0Y 1I9HOLMD ‘XeHWUUOD XI9HRhad xusodum g
Boloeaungeed "xexad xigHHMHEed eH unl niaHHaHed Looduoed asurogueH

(Wo)
anHeaodwndo

-HEBW 30HTogoa )

goosauru Agilgweed 1 goledadsu oiMHBLIEOHELDD0d

3 — 99fogouol g B ‘AHaWSN @ MWBJOHEBH MINIGHHOT 80038LL OIMHE09H
-ee 1 goledadau axiogedo ¥ soLsToED
auoAd 8 wuunewdoda aI9HHWMOALL ]
I9GHALIOT goHOLRD ealdneed 01910
-odo)o BolesLRTedUO BUHBELIOUD XK
9100d032 ¥ ‘HURALIEW 1 909MD0BIN XI9H
-HaWWOLU BUTTBENLIMQELD BBFOHBLIL LUTT
-oxonodu 19HULOT 1I9HOLMO 8 HUhALIEW
HUMdag BUHeEada WLDOHXOWEOd Kd| |

"EOHOLMO XWLE U008 HUh
-ALIEN 1 80GUODBIN XIGHHBWMNOL (SMHaXALIOND) aMHBELIOUD LMToxouodu
I9HWLIOT XeHOLMD xiawsealdweedsH udl] (BEMOOBW OJOHHBWMWOL WL1D
-Bh Mogoxdes g wooud WWMILUOQUEH 2) A102198 8 UMHeLloRdeH 92 udu
W 9oL M1D0HXda80U BH BMLIMEH WANHAXOLILO0 2 WoLroAd u nowuou A
-8 MWBOOHEH HBWQO KO18BLIgL08MAJ0
uunewdodal 870X g "208MO0BN XIGHHBIN
-you axLogedadsu MoHLou udu 1 iandody

HHULOT MHOLMD
eMneesHNeeda

HUhALIEW U BOEMODBIN XISHHSWKOU UBUTIBEMLIMQELD MOFOHELL NOdOoLoNSH
2 W I9HULOT 19HOLMO 8 HUKhALEM HUMdes BMHEESdS OI9LO0HKOWEOS O -
‘HURALEM anina

-eed 2080HELU XMMoieanhMHedIO ‘[AHMLUOT goHOLRD godiqweed €ag -
INO erua eal LoiLUaTag

‘OINHBheL OU EMHE B9

-M20BW OJOHHBWUKOL BUHBELIOUD 19080 — 1[daudl 31900y Loikarothondu
OH ‘L0iAB101A010 N 19TaLD SWMOU BH ‘MLOBh WOHOEUH 018 O BOLOEH
-UhEH 290090U0U 8 BAMOOBW OJOHHAWMOL SUHSLLOLBE ",0Z | Loiemiag
-adu aH ¥ HUhALIEW XI9HXaWD 1I9UUAd] BUT BUHBREHE OlaHTado 10 BOLOl
-BhULILO OUBW HUhALEW erodogeed 1GulA ‘@ TM00AHKD ¥ edenug euoid
BUHULN BEE2D() "BiTogel BNSda 08 U 910010ULrMEEn L1asHedXod ourokd
W ‘1[98M00BW SI9HHOWMOL SI9HHAUQ02000 boaumoiATadan voLoiAdnn
-dodp 19HULIOT MWBHOLMD uWiIdnaediIaneedaH 1 eudAd uwexaodg Axanw
weladoag nrogo ou N0 Wdu ‘WBHROQOL WHITIOIEXISOQ0 X SUHOHLIOUOT
8 OH ‘WOLWL WI988HhOQOL O OJBTMIQO OIOHW 188W|| "19HULIOT MONEA OH

XM BUHBHOWEMN OJOHdBWOHONEE €89 WMad -9USLMO0HLIO UIWBHOLND MidwaeaidaneedaH soleeamkdamd nunewdod (o)
OIMHBHOL OU ENHE HWhALEW OIMHEBELIOLID - X19g0HeUU auLngeed "WoLoAd wiaLomumMaen WidHgesAdoHo sole | auHeaodudo’Hesaw
AwoHHalrmoW % EoLETo8d uunewdodaff -Aendalyedey ‘xexad xiaHHuHERd BH HeHedLooduoed emen unl 101g B0HHBhUHEdIQ
vowuou o xexad eH eooafnodu ologoLnAd 1[Fum |
BuUL
wvnewdodpat aiggaoLoAd u udad extoenA ewax) eunl exviondaniedey OUHEEOHBWMEN

2’9 19nnugew anHaxLopod] |

o
(o]

GostExpert.ru

https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

rOCT P 72159—2025

gL vuK 1 Aunl ou soleeamnased oloek ouoAd 89 MKMITeLD K-z BH "19W
-you niooHxdagou waunedAingHoyn MoHHegOTaUDBHA BOlaBLRTaduUO
theauad a9 miorodu nemoisUrwedud suHeaodundod MnTeLd KU-] BH
XiawAulag agi9neH U HUKAUEW goladag XIawsedlawTou umMHamAdeed
g axoieL B “olodu xumoisLnwsduo
MMHBLUEBOL W uaeandl  WNIGH
-HOWKOU ATHEW WEUHSXMHOU OU 11D
-oHxdagou 99 sglaneed 8 BOLOBLIEE
-odu 1anuou nunewdodal] ‘wnoLodu

"BAUODBIN OJOHHSWMWOL WSWHaXMHOU WidHOeddalndu qret
-eugoo 1axwon denndueH ‘waHaodA xumolgaveH Toudsau 8 BXoLoU OJOH
-1MeHEdL M0 NONISRMIWBHUT WSMHSXOLIOL BILlaBLURTadUo UMHaLWEdLD
avHaLudgedUBH N ‘BBHXOLID 99HBW UMHBhaL xi9HHawKou edAiAdLo n Aw
-01€0] ] "eudAd smHamawadau wodasg WAHTO eHaLaeLOTadU OHKIGQO U
‘D ndu Wahk ‘BHXOLD 9aHaW \EH 1du eauooew oloHHaWKouU edadatrad
edAAdLy "wouoAd WIGHEOHD0 BDOL9BLMAhD BHO ‘19708 BXOLD 01og0Tol
AHugouou arexoAuodu LseHUKEH Bxolodu effioN ‘BlHSWOW 010l 10 (g
M WKMIMOoIAE1oM8T OHHEOLO0U BOLMEOHELD YOL0U WiGHHawads (z ‘exios
-eu 19Tondau 8 oNALOL SMELONST M SUHSEOHNMHEODE (|, :OHHSWK B ‘UKl
-e10 udl soLoieawkawroodu odeh wiolodu wamoisunwedud uuinaeed g
‘(oxauoxosH Aeedo eioHK) exolodu semoisUnsdud solaAdundod 1w
-1M0U YMHaXMHOU €M AWOHTO ou aehALD wole g "exvamadau egiadodu

MamMOoIBUANBAUD U I9HURALUEN WaWL UMTRLD LOHINLOOT HUhALUEW XI9HXanD auimased nwah ‘emaHed oHAuaL (WeH)
-naeed WIGHTOQOED 00 I9HBEKED SUUL -MhBHE 91noxonodu LoOW HURALIEW auHaLnBdUD Xewrou XiawssLuoL | auHeaodudTHeaw
wo.le ndu nmnendodad amnoarhnn -BE OHIualuxUoTodu v 0¥0QALL BH |\ Oi91o0HTMaoHeed Bolovugy | aoHHamdegeeaH
laedunio n sanadodeLrd g soleemedasadu
BHURAL'EW BeHHeadodu B ‘I9HMhAUEM MOS0H WBWUHBEOHNMHEOS N UNUH
Adwaw exvamadau wosiadodu soleemdssee HURALEWM XI9H¥aWD golad
-89 XIaWsegianT’ol anHaXMLG) "BoLlseanlsLiag ewdod a8 ‘ISHURALEN
Budlanwnmo seaoHeUU soLaemAdeH U BolaBLaTeed BHUGKOL BREODALIL
-0G| o 0%l 10 HMhAUen erodoased xewlA udl] ".0/Z OO .0 L0 Xeuad
adodu oimHeaodundod AWoHALUBLMNSdL) W BALIMEH OIMH | -adu xuiodum 9Hsho 8 LoiAduades HURALEN elodogeed 19U 4 "EHUGXOL
-eLoedeH AWoHHaUa1o0U 3 ‘eudAd nuHeuA1o10 udu audl xiI980H oinHes | seaodsuu — eiadag oloLAHI08 A — auiodueH B “KBLUU MISHXUETOoUSH
-odnwdod » BoLBTogd nunewdodar sIGHHSWKNOL | "HURALIEU UMHBIMBND | OHAUBL1MO0HLO BolaAdundod eladag olourdAuiag 8 A IGHUKALIEU SHUM
XI980HEeLL afox 8 aoladag wauHamawadou o a1oswa soloiemanadau | -deg g "euoAd xeguiadau eH sBounnmoieleroused ‘unelexadal XBLOBh
B ‘MHhOQOL YEX ‘LOIBELIOLD 8H WU GI9LOOH¥METOUSH WOHYGLBLMOOHLO B | XI980EMH W X1980xdag g soloeanhnHedlo suingced XxsWelo X808 BH
-1oikendaedex (Tsdl vmioen slHxadgudu xey) HurAuen xeHumdssg | BHURAUEN BEMKEY "WIGHEENAJOHITO 90EBEELO0 OHHOWENSH ‘O19L00LOULT
a KLU 1 euoAd xeguiadau eH 1q1edadau e uuHeaodundodadau | -maen nweunl MAnIAdT o cinHaHaedo ou MaMAUOQUEH LaeTeLQo ouold
Xi9goHelry oiminased HaHMhToU uunewdodat XIGHHUQALL ToX UUMQo XeLred X19g01adag g BUHaXUHOU — 1[9adodu eadan
scadeed WaHLBUOIOHI g "Baogouou Toudsu g weunewdodsd wiaH | tvoxomodu M NLOBh MOSOEUH 018 D BDLOBHWKEH 8970g0L0U 8 BENIJBI
-}oLrouoauLodu ¥ ¥ MHaXaW Toudau a 8009 GIMHBOSHEE W golexadal | OloHHaWKOoU auHaluoleg “(Agiaweed ¥ MLOOHXds80U O191008MhUOLOA
au109edo ¥ soLsTosd u deledex MIAHHOESD LBOOH BuoAd MMHELdShO | MBMAUOQ M C19HS@W TEeH KOLO2I98 Memauog soLloiAendaliedex) a19H
XI9g0HeLU XI9HHegoduoxudg xeusTadu 8 uunewdodad SI9HHWQALL] | -HBMI9g0U OHAUBLMOOHLO W Wodadusad WIGHHSXELID OHILUBLUOOHLO
911994 LOBHUREH | ‘nauned WOHHaWWOL volvaced OHILMD O I9WKMOL SI9LOMHULI BOLOET
q1o0doxo ele walee e ‘unnewdodad xiqgoHeul nioododd auHeloed | -£00 GOJOHBH XIGHHAMa8e8 UMHEXJST0D WOHALBLNKBHE Ud] | "SI9HHaX
-BH BOLOBTOIIQEH (9°|L—G | AJBM ¥ I9HWUT 98 BMHSMOHLO0D BUHOhEHE | -MHOU OHALUB1MO0HLO W wodadguad wiaLovauds wiaHHaxediqg oxLeh O
or) 19HMhALEN BuHegOodMndOod XBWTBLO XIGHAUEBREH g 'BOLSBEULVEE | ISWWOL SI9HEROSL LOBLATIGE G000HEBH B)NOLD M eWWxad OJOHTOS 10
uinewdodal? algaouaAd v uiad eiLoehA BnaxD eunl exviondaniedey EAAR
sHegOHa WWEH

Z°g 19nnugew aNHaXLoEod] |

61

GostExpert.ru

https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

2025

FOCT P 72159

wole wd)| -goxdeandu xm gogiaweH WalAu gogodioo suHeloedeed
aoHanooadiad axoiel LMdoxounodu eioH|, "aoxdeandu woaigweed WiSH
-HowaddaoHTo 2 g29L00axA XMle (HMHShaL OU BMHEAWIELI9a) BUHELoRd
-eed U XBa1208XA X1 8 S0D0HBH BUHXOLILO WaLAL OIMHOhaL OL EUHE XU
BUHeeUouo alelquiead a 1sToxonodu gogodioo xiggoudAd uunewdod
-8 a1IqHgeL | (DO Y gL ‘U 19unL "nd)
ami9g eHeonuo oHgodou xiadolox e

e e e e m s = ™ Dot
]

" = [}
-MweHn ‘wdodhosan XIaH¥MaTou eaLd W.M._\V, g S A
-9OHIW 3LUoAd 8 WaUKULIBH BHOHXOLIDO e I f\.l\__u
oloeh sedoLoy ‘aogodLo0 x19goLroAd o O ey - LI

e

e

-MWeHWT g soloiexediaa umnewdodpalf

qieloedeH oiMNHaTHOL loionm eaodLoo s19goudAd "oHhoTsdoudsg
OHALUBLMOOHLO0 XI9HHaxoLUouoed ‘MaHhogou goladag Lo xigiAHidoLio
en soLoiAdundod MHO axcieL B ‘MMHEXI90Q0 XM udu goxadaso BUHEL
-oedeed LelguAead nogoo Loisuaeloadu 4 ndu egodioo aggouoly

(g7 @%uH "Wo) nwenHeaocedgo nwiIagoLnAd UNIGHXKE
-ou aHako 2 dad x1aHdol euwrnAd aumoiemKALg 1 BOLB20HLO AunL AWoLe
% Hoe noHdolmadu 1 noHdol xexad e -(19Tsdi-midedaoo 1 19Tsdl a19H
-hOLHBL) 1I9WdOoOESIN BIGHXNETOL W BOLOIETOLIQEH 010Bh Yad XeudAd a
wole udy] (eunlt otoHgodioo Nd) xeuoAd xiaHHeLoewuoed v xuiodum
g 9090dL00 BELOSKOHW WaMhWMLIEH OgULl ‘8080dL20 XI9HROHUTO mxad
auoAd woyed OHAUBLMOOHIO 8 WauhuLeH oguu solafendaiedex |Nd

(Ad) 91ooHaexAd
-0IOHW BEa0LIAH

miad xegaeyAd XIGHEOHOO 9 MABUHBRAL WU WOLBTI 8 IGHULIOT UWBHOLMA WIGH
-hadauou 1 wigHgUofodu BolesUeeduo Xig9doLoy snHaugedUBH ‘BUHOhaL
qLAHMMHEOE LAJOW XBHEOdA XU¥02198 9HARO Udu OH "XexoLrodu XISHHBW
-/I0U 8 WBMHBOhS8L O BOLBADBLIIOD SWMWOL BH 8MHBhaL XBHE0dA X19HRhoToS
-eusHTado nd| | "(evogeu) saTogoUoU I9eed siqHeed €@ BoLoehULERd 091D
-OHxd2g0oU 99 O SWKOU BH BYOLOU BuagLlousfonvess doviedey Alood9g g
208120BN XIGHHaWKOU oivHeLloedeH BETMOIAGL0Q020UD ‘S000HEH XIGHHM
-98€8 U XIGHHOT M1doHUAdY 8 ennHeed BeHAUSLMREHESH W (uMnewdodard
Xi980HeLUU Bulmaced BUT MMHahMHEdI0 ang101A010) NLOOHXd280U 99 BUH
-90d10 MIDOHHBQO20 ‘IIWMOL SUHBLILOLIRE SoHAURBLMKLUIOTodU 18Aa10009
-0uo Aneh ‘[9008nodu sigHHanKoU 1oiedin quod oiAHHEEL0aMAD WoLe nd|
“XewoAd X1 g 9000HEH XIGHHOT UUHaXKaD

woHguLie ndu 1 nweseinAd Athkew 19os il
efoxoed weuHauaTaduoededau  wwum
-oifg1o1e81000 2 dorodu xumoisLwsduo
OIMHAUEOHQOE0E U OlMHEdUMINLIO  ‘OiML
-naeed x BoLBTogao wouahn 8 unnewdodal]

m d Ll
m P

e, i

mwiolodu 1 egexAd
OJOTKEN BUT BUML OJOLE BUHBLUIAOHELOA BO1aAgadL 1 ‘BUXL 0JOQOIL BN
-9X2d oU Boqleaudced 1LowoW XegexAd X1I9HAURTLO g 20anodu 1ogoLoly
‘WEH wauiuased 0 Si9HHEEKED 8H ‘M¥oLlodu 8I9HRMdOLE LOIBNMHEDS SINMOL
eH goxTogel U yudogowou Toudsu 8 ‘oloL swody "Nd Wdu wah ‘emAauog
%0L10dU XI9HHBWMOL 9LO0HHSXE10dU B ‘0i9L008MhN0LOA MOSOHELIL MOHALEL
-MhBHE LO{ETeLQO ‘I[9WUOL MHLoehA KM0QoD sumoisLgeLodady ‘MwenoLodu
alqHHeg0eedgo ‘e80d100 WOLE Ud]| "EHKOLD 9HSRO yoL1odu 9189 AMquodoou
‘gogenAd XIGHHBLIOMKOIOHW MTadd oudAd BOHEO0HIO dLMLBTI9E OHXOWEDS
-2H BTIOHM BlOX ‘wedolodu (WiaHgeL oHHagaLroamAwWMadu) WIGHALSTLO ¥
OHAUBLUHBWMAL OXGUOL BDLOIBLRTIGE 198MI0BW SI9HHBWMOL | “YoLodu 19w
-810M0 VOHKOLD CIMHBLEKOoU ¥ 1uToandu oLk ‘NEH LK BoLmmdages Wah
‘emaHed nimoenodu Laxow vioLlodu MamoiBLNBdUD UM MOHEOHD0 eaexAd
BH SUHBLST a%MEL B ‘HUhALEW XIGHXSWD LUUAdI U OH ‘HURALIEW XiIGHAUST
-10 ONALIOL 8H BUHBLIANKBAUD OHXOWEOSE ANOLEOL ‘BUHBLILOLBE OI9LDOHALBL
-xrorodu U MOHUQALLS axieL B ‘WOHWAUM NOHALBLMROILMOKM BO1aAendal
-yedex BWUOL] "NEH WaUHBHKOLOA 1 wanivased WWMUSHALEY BOLlaKLUaY

()
qLooHaeAdol

-OHW BBHHaWWO| |

yafogoLou 0IOHTO @UHahaL
a oHxoweod oudAd aoHgell 8 mioLodu namosuwsdus svHamedaadu
wole udy] "(eadioidg xexad Xi9Ue BH) MWBWU1SLUIMLEDST BTIOHU ‘UNETO]
‘OHHaUaLo0uU 1ATKW MHO "wiadeld 02 oiMHaHgedo ou eudAd olo80H BH
-UUT SM9HaW Wah ‘98HEMOHSLHWM WAL W OHHaWadgoHTo LATW 01080H
suivaeed u euosAd osodeld suHeseld ooofod]] "solesdolgou BuivE
-ged ynn 1 ‘anHauwBduo 2080H BolaAdvndod ‘aleduinio 1oBHMhEH
eHUhAUEN BEdELD BIO] "9 —G*| UMHAKEHE Loemiqgadu aH Blem U 19H
-UUT 99 SUHBIMOHLO0D B)OU ‘N AUKL Ou ISHUhALEM WOHTO wanLinased
2 BuHegodudoHeaw 191dsh Laeladgoudu 2oshnodu unbeld KU-¢ el

D Aunl ou — ssUrer e ‘edosnodu ologoudAd oUML XIGHHBSWKMOLDSQ EU
Awogoiur ou — suLnased xsuireLld xuHHed eH wahudu ‘Bousmoieansased
OHEULYE ‘UOTOLIOW 9800 BOLSBHOSLIGE ‘SHELL 8 BEHHaLEndHou aaLog
n sedeld aau0g — eHITo x19do1oy en “yolodu xA8T WAWWMHUW YEXN anHEd
-08108MAD 80HHaWadaoHTO BOLeETOILgEH 8 L ‘BMLMgeed XBUTBLD XWUH
-Hed OHALLMOOHLO 8 BOXWMETOXEH ‘HUhALEW XIGHHBSLUWEAUD OIMhWLIEH
O XENWMHD XMNDShUINO0Y U Xeldey BH BOLSBHEOLIO OXJISL NEH "Ll % Tox
-adau LaAHaWEHE oLk HoLodu xumoisLnsdud sudad BoLaAeedgo IGHURALY
-EW MOHTO Xeuaadu g IO ‘sl9Hg0dL20-0HRo10dU M wodhaduad wi9LD
-naudl wigHHaxedi9g O¥Lah O 19WMOL BI9HEROSU LosLaTeg WEH wdLl

uunewdodpaly aiqaouaAd n miad exLoenA enax)

eunl exviondaniedey

eunL
aVHegOHB WMEH

2’9 19nnugew anHaxLopod] |

66 /90

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

rOCT P 72159—2025

aM1oehA BH adoaLo WoHkadaLoU WOQOILr 8 BOA1BTOILIQEH L0
euoAd eHngAul seHauewmoNe|y -godTsdou xumaHaw dAAdLo eHaodA
BH BOl8BLUELD8MAD0 8000HEH LdouoHedl vwexwoseu uamiTad Akew
[9Tondau g "ealoHedloodu ai9HHaWKWOU 8 soloiemedaadu v 1oieloedee
OHhWLOBER 1IAWdod aI9HUADN aiqHXue
-ou 19Fomdsu a1IqHT'O8OLBIN OHALIB1ND
-OHLO g 'MLOOHXd880U 88 BUHBHBWEW
I9HHOMEOdE-OHENLBLIAW/ANE 1 I9WKOL
suHegodundodhadau a19goHEUL BI9H
-qUaLlMheHE 1BToxouodu niocowskdols

DN T W T 4
I TSt

-ou noiidad xexmoseu xuooag wudp

uiad noHdol euaAd oloHhoTogeu wdodoesin 1I9WaLD
-19 €M OEMNIDBIN XIFHHSIWNOL SUHBLISTINE M SUHBHEOLO LosHTAd LBE 010
-Bh OLh ‘N100HXd880U X1 BH BMEOILILE MMTNed MOHHSWKOL BWELILADLO
BE-EM HOEMIDB XITHHOWKOU BLOJIGE BENEWH OHALIOLMOOHLO BOLaKLEH
edaquad 0l0Lle 019100HHS0020 NoHdaedey "UMHeaoeedqQo Xi19aoLroAd
Xi9Hxugrou uuneadaoHoy noHHowads M BUHELORdEE ‘MUMEBEULIMQELD
go02o8nodu MHawada og xumsToxonodu oLougiadadu wolelduAead B2
-1oBuas ¥ad xiaHdol deauad maHHawwou ‘eHeuu 8 euoAd BuHaMaW
-adau oloHHBOLOOU aleldurAead g soxumoiAduwdody ‘wrou xiIaHHKMHaed
edoauad L0 aukhuLlo g ‘AHoe olAndoldadu 8 voHdos en yad adoxias
ndu uumM HUUOT xi9Hdol xsuHadumoed 8 HaHediooduoed uwul 1ole

(L) 9LooH
-gaeiAdoloHN  BEH

-HOWMOU  BBHdO |

Hoe x19HdolTadu-oHdol ¥ad esoanodu ologaoudAd 1qumn

BAUDOBW OloHHaWKOU unHeaoduwdodadau xigHUBEaHE Xunead BLUIT
BUEOLDA M UMHOKSL XIGHHOWMWOL 9LD08MhMOLIASH o1AmAauog Leeeod
Olh ‘BMOLO auHausTaduoedadau LnFoxonodu OHHBOLOOU MWexoLrodu
Aan ‘s080d100 08LD9KOHW BOLSETOIIgEH ol ‘xeusAd xwiodum g

‘aodlew milsdsT 8 19100198 91eI1120T LAIOW eaodLdo0 a¥oLou WoHKad g
H000HEH XIGHHBIMAEEE XBINSI00 XMMALI0g W BHEOdA XBWHEGALION XMMALog
ndy| "soxFogeu M umosoLou xuied nMHamKoxodu ndu amuu sBOLHADMIN
-dochad oHHEELO8MAD 1 I9HXMEToL saHaw egodLoo aiqaoLaAd alaHUAY

‘weltadag 3 8080d.100 XIGHAUSTLO 8MHBHBLhMdL
OXET ‘OHXOWEDE ‘M 9080d100 SWMHAMAWD 90HKhadaLOU Yey LUTELIGE
OlE SHIMaHg "BoloealdneH eaodLoo ololAdD vedy niawmAugs e ‘voloes
-laneed egod1o0 0JOHTO vedy wiaLAHiog LaAdudTHesw exolodu vwes
-0d.L20 MNKMHT'E202 ATaW ULIDT "MWEDOHBH MINIGHXMETOU ¥ MWKMILIBIN O
xexad @ OHH8Q000 ‘godALHON XK nunewdoda aigaoLnAdudLAHg LBTOX
-oumodu MLDOHTO8 MoNEMH 1[9Tondau g eloy ‘aocgodioo avHamawadau
s0Hhadauou U oHaHedLlooduoRd "BOLSRHIAWEH — XBWTBLD XWHTEOU
29U0Q EH B ‘Boleeaidnced amen xdeandu esodioo suinaeed Toudau
MIGHALBhEH 8 e "eaod100 noLooidda 2 Heerdd ninewdodalr dapiedex

ewnAd goladag quoa 1anKnou doLou auHegodundod oH

-KOWEeod BUUL olo¥el Xexnad eH i[anmou noHaodioo snHeaoeedgo amody
‘BuHegodndTHEOW MWETALD 02 SX%CIEL B ‘USH

-h0QoU ‘TEdJ XISHROLHAL BURWALEH UNETSLUD 00 OLOBh ‘OHELL 8 9191AH]
-0eM 1 amiLlodod — mweaodLoo namsiel Aken miolod) ] ‘umnenwdoda?
aox g uogod Akan loiAgalonaTownesd oHOaL xiadoloy xeuatadu g8
‘MneuuAdls soloieradlog 1 ai9ulAdio 2aU0g MHO XeudAd XISHHELOBLU
-oed g ‘wdad sHUUT ou 19LAHELIE 88L0Q MHO XBUDAd XUMEA OHALBL
-MIOHLO g "BMHELJShO SI9HALBE0 LOIGWKM OLOBh B80d100 a1980LofAd
"MNTTeadadHOY NBHLIBLIOIOHIW BHEa0ERdQO SI9HaNLBLIAW/AME UUK 19
-uou noHaod1oo 191 Haware — Iawdododien aigHeedgoaoad awA Mogoo
LoisugeloTadu eaod.Loo AL0o198a g anmoodrol | “19708 XsHaodA Xmunoolda
ndu axer euosAd exuugo oloHaexAdoloHw oiMHaHEdx0D 1aAg10goo0oud
OLh ‘Bo91eg0dMEULINGELD N Gi9L100HqUsLMLoRd BoTLBLLSdNeE ‘AL0DI98 8

uinewdodal? algaouaAd v uiad eiLoehA BnaxD

euunl exviondariedex

eunL
sHegOHa WWEH

Z°g 19nnugew aNHaXLoEod] |

63

67 /90

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

2025

wiad 19HMIOT edog1o 0loHKadaLOU OJogoiLr LT
BHONEHUTO a¥L10BhA BH HUQALI] XISHALIEWMOYEIN 9100HLEB0da8 OLh WOL udu
‘§offogel HUTo ee 90dL8N HOL10D O SHELIL 8 BD9L1EMaND 190N U ‘UNedeX
-Ad Amxeaw aoanooen witogedadau noHHaua1o0U £ag ‘odead Luoxouodu
ewoAd 0JoHE0HO0 exoodgadsal | "exogeu olovTed oleMoiATeLD O BOLBKH
-edxo09 olodoloy suHesoduHUwoT ‘wolAdT @ eaexAd oloHTo en euroAd oJoH
-Haxa (Moxoodgadau) wanHahoiLadau Bo91emMKog0dU0D 19XK0W BXMINEH
-UT X1 N BUHOKMET 8 LsToxXndu edoHD BIION ‘UneNTogel auiTad oxqauoL
poloieanedioadeuy n mwewdod WWISHENLBLUAWANE WMINISHXMETOUSH OH
-HaWadg BDLEE0HELD UWedTogeu unwmirad xu uwumaeaodundodd AThHa
19Fondau g 19dAmAdio aigHUADY aswrog MOLAD auHBhaL g8 awed emloHK
e ‘ET0] I9HOESD 828 08 SMHBNKOLIOL LOBHBW BMOLOU 900 BENOShMINEHWT
olh ‘odLol|g oxauoloeH soloiemAdeed v soloiAdundod eTIoHM MHO nWeD
e ‘dariedex nigHROTBdOLO8Q LMOOH Ldou
-oHedL X1 M1D0H¥METoU NomaLUog amaLld
-Douog -goTomdau xI9HTOEOUBW 9HBhO
WBWHBhOILMOW BE ‘OHTOlaMS BodLegodui
-dochal 1 soaLremad LAlow 1awdod aga
-oudAd d1I9HHOMTMdBHWOLBIN BIGHXWETOL |

AN

19HULUIOT AHT ou eudAd aMHEmKALIGQ
Aex BoleewnHnduooa acadeed WaHLBLIOIOHW g ooanodu noe| “nolAdd
a eaeydAd oloHTo e wiad euoAd oloHgaoH20 exoodgadeu aimoxouodu
la¥ow wole udu 1 ‘wodolou BoLoiediIqdiol oi9LD0HLIOU BMHES0ERAQO
919HUAdY Ule goMTogeu xwidad uuHamwoxodu ud|| "1l97omdau a1qHTog
-OUBW Bl9Haua1nkUoTody a8 qieloedee OHhMLOBR LAIOW ‘MnesToseu
numited aigHHegodundod ‘I9dAIAdLO 819HUAdN S8Lr0g BLOYX "LaAdlD
-1A010 wioshuniedu eusAd oloHhoTogeu xeuadadu 8 9L00HAUBLULIEY
"ouUdAd 80HEOHO0 98MOAAdMHUINOT UUTIIBINK HOLOU UIGHHSXSW LoBNaL
-odu nwiadoloy Amaw ‘uauigoood XI9HRSLUBI-OHUMERd] XMIOLUOU €U LK
-01009 9Ha¥aW g niad noHdol noLrew euoAd oloHkoTogeu eHT dadqlrad
alelquAead g ‘wdodossn xiaHxugTol naunesdaoHoN WoHHaWadE K
nannesuUMgeld MoHdaiedex o 9000HBH BMHaOLLOadsau 228mnodu
solaeamkdarou xiadoloy uuHamkoxodu ndu ‘efol ea a eed HuTO
019.00naKdoLE0L MINENTOEEL KDLSBEULILIBLEE MIDShULBINSLOMD ¥ad XM
-el oudAd soHkoToge| | "xexad X19HdOoJ XI9UBW BH Bo1eehadlog 0LoBh

(g) anHerd

-wALUQ  8OHHULO]

uunewdodpaly aiqaouaAd n miad exLoenA enax)

eunl exviondaniedey

eunL

aVHegOHB WMEH

FOCT P 72159

Z'q 19hnugeL anHERHONO)

68 /90

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025


https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

rOCT P 72159—2025

MpunoxeHune B
(pekomeHgyeMoe)

MeTtoguka pacyeTa napaMeTpoOB 30H pacnpoCcTpaHeHWUA TEeXHONOrM4YecKomn MYTHOCTU N 3aUnNeHUA AHa
NP 3eMNAHbLIX paSOTax Ha NogBOOHLIX Nepexogax Yyepes3 peKu, B TOM YACHne Npu CTpouTenbLCTBE
MPOTAXEHHbLIX MarucTpalnbHbIX prﬁOHpOBOAOB

an BbIMONMHEHUN 3eMIMAHBLIX paGOT Ha akBaTOpWK BOOHbIX 0OLEKTOB B NMOTOK NoCcTynaeT HEKOTOpPOE KONMMYeCTBO
B3BelUEeHHbIX YaCTWUL rpyHTa B OONONHEHUE K CbOHOBOﬂ MYTHOCTW. 9K YacTuubl HapyLaT €CTeCTBEHHbIM BanaHc TpaHc-
nopTa HaHOCOB — BanaHc BaMblBa W OCaXOEHMSA YacTHL rPyHTa NOTOKOM B ObITOBbLIX YCINOBUAX. OGpaSyE}TCH NATHO TEXHO-
Nnoru4eckon MYTHOCTW — obvem Bofkl C yBBJ'IVNEHHOl?I MYTHOCTBH) OTHOCUTENBHO CbOHOBbIX 3HaYeHUn. Huxe no TedeHuno
OT CTBOpa 3eMINAHbIX pa60T MOTOK BOCCTaHaenmMBaeT BanaHc HaHOCOR 3a CYET OCaXKaeHWs M3BbITKa B3BELLEHHbIX YacTul,.
ﬂOSTOMy Kpome namMmeHeHUA MyTHOCTW NPpOUCXOoOnT 3auneHne gHa BOOHOro obbekTa Ha NPOTAXEeHHbIX Yy4aCcTKax HUXe no
TEYEeHU0 OT CTBOpPA CTPOUTENbHbIX pa60T.

B.1 OcobeHHOCTH MeTOAA

B.1.1 MeTogonornyeckue oCHOBbLI METOAMKM pacyeTa

3emnsiHele paboTel NpY NepecevYeHnn NMHENHLIM COOPYKEHMEM BOOHOMO 00beKTa NocnefoBaTensHo OXBaThiBaloT BCH
LUMPKHY BOOOTOKA. YCNoOBKUS pacnpoCTpaHeHWss MyTHOCTM U hOPMUPOBaHKUA 3auMneHnusa AHa No WMPUHE PeKn MOXHO NMPUHATL
0OHOPOAHBLIMK (B pacyeTe pacnpocTpaHeHUss MyTHOCTM YYMTLIBAKOT ABa BapuaHTa: MakcumanbHoe pa3baeneHue Ha ocu Mo-
TOKa U MMHUMarbHoe — B NpubpexHbIX oTcekax). PacyeT BbINOMHAKT B OAHOMEPHOW NMOCTaHOBKE — M0 ANWHE NoToKa.

MeToOouka npedHa3HavyeHa ONs pacdeTa BenuuMHbl CpegHel MyTHOCTW MpW pacrnpoCcTpaHeHuM NATHA B3BECU Mo
ONWHE NOTOKa, a Takke CPpedHUX NapaMeTpoR 3auneHns gHa. Metogunka no3BonseT paccymMTarb 00bem BoAbIl, 3arpsasHeH-
Hbl B3BELLUEHHbIMM BELLeCcTBamMK 3a nepuog pabot.

MeToguka pacyeToB Y4YMTLIBAET TEXHOMOMMIO MPOW3BOACTBA 3eMIAHbIX paboT, rmapaBnMyeckue XxapakTepucTUKK
noToKa U MOpOMETPUIO NOXKa BOAHOTO 00bekTa, (hM3MKO-MexaHMYeCcKne CBOMCTBA NepemMeLLaeMoro rpyHTa.

MpyHATBIE B pacYeTHOW MeToauKe onpedeneHHble YNpoLeHWa NPy Ha3HaveHU rpaHUYHbIX YCITOBUIA M B ONMCaHWK
NMPOLECCOB NepeMeLleHnsl U OCaXAeHWUA B3BECW MO3BONSIOT NPOBOAMTE MPUBNKEHHbLIA pacyeT Mo pesynsrtatam CTaH-
OAPTHLIX UHXEHEPHBIX U3bICKAHWIA W AaHHbIX NPOEKTa opraHu3almny CTPOUTENLCTRA.

OCHOBHbIE YNPOLLEHWA B METOOMKE pacyeTa:

- B HEHapYLIEHHbIX ObITOBLIX YCNOBMAX TPAHCMOPT HAHOCOB chanaHCMpOBaH, M Ha PacyYeTHOM y4acTke OO0 NMPOou3-
BogcTea paboT He Bblno ogHOHANPaBNeHHOrO pasmblBa HA UK akKyMynAaunM HAHOCOB;

- cpefHWe MophoMETPUYECKE XapaKTEPUCTMKM pycna v ruapaenyMyeckue napameTpel MOTOKa BoAbl ANA BCEro pac-
YETHOro y4acTka NPMHMMAaKTCA HEM3MEHHbIMK MO ANMHE;

- B YCTbERBOW 30HE BMNafeHWsi pacyeTHOro MoToka B BOLAOMNPUEMHWK NPV PE3KOM YBENMWYEHWUM Pa3MepPOB BOLHOMO
CEYEHUs Y U3MEHEHWUW XapaKTepa TEYEHUI MYTHOCTb NMPUHUMAET (POHOBLIE 3HAYEHWUS B pe3ynsraTte MHTEHCUMBHOTO pas-
GaeneHMa Unu ocaxgeHust BbNMam ycTeeBOro CTBOpa;

- B CpedHeM pasHOHanpaeneHHoe BrusHue TypOyneHTHOCTM NOTOKa HE OKa3blBAeT BNUSAHWA Ha XapakTep NocTy-
NMeHUs1 B3BELUEHHLIX YaCcTWUL, HAHOCOB K NMPWACHHOMY CIOH, OCaXOEeHWe B3BECH NMPOMCXOAUT PaBHOMEPHO MO AMWHE B
COOTBETCTBWMW C MMAPABMUYECKON KPYMHOCTLI0 dopakuuu;

- pac4yeT BegeTcA no ppakumam KpynHocTh. MMapaBnuyeckas KpynHOCTL YacTUL, MPMHUMAETCH N0 HUBKHEN (MeHb-
Wwer) rpaHuue dpakuum.

B.1.2 UcxogHble paHHbIe gnsa pacyeTa

B kayecTBe MCXOOHbIX AaHHbLIX MCMOMNb3YHTCA CBEAEeHUA 0 TeXHOMNorMy paboT, rmaponoruyeckue U ruapaenuyeckue
XapakTepPUCTMKN A pacHeTHOro y4acTKa TeMeHWs W XapakTepUCTUKM (DU3NYeCcKX CBOMCTB rpyHTa. [NepeveHb MCXOOHLIX
OaHHbIX NpuBedeH B Tabnuue B.1.

Tabnuya B.1— lNepeyeHb UCXOOHBIX AA@HHBIX ANSA pacyeTa NapaMeTpoB TEXHOMNOrMYECKOW MyTHOCTH

XapaKkTepucTnka AaHHbIX McxoaHble AOKYMEHTbI LaHHble ans pacyera
voponoruyeckwe w rugpas- | Pesynstatel MTMKA CpenHsa rmybuHa noToka.
nYecKue XxapakTepucTUKK CpenHasa cKopocTb TEYEHUS.

Temnepartypa 1 NNOTHOCTL BOALI B Nepuod pabor.
OnvHa pacyeTHOro y4acTka oT cTBopa paboT ¢ y4eTom
MOOXKEeHWS YCTLEBOrO CTBOPA NOToKa

dusnyeckue ceocTea rpyHta | Pesynsratel TN [paHynomeTpryecKkniA cocTaB rpyHTa.
MnoTHOCTE rpyHTa
TexHonorust pabot PaBovas pokymeHTaunsa | O6bem pazpaboTku rpyHTa.
W MpoekT opraHusauun | Tun 3eMneporiHON TEXHUKHA.
cTpouTensCcTBa JkcnnyaTtauvoHHasi MPOW3BOAWMTENBHOCTE 3eMMepoi-

HOW TEXHUKIA
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B meToguke pacyeTa UCMONb3YIOTCA IKCNNyaTauMoHHas NPOU3BOONTENBHOCTL 3@MINEPOMHON TeXHWUKK, CPpeaHAs rmy-
BuHa NOToKa U CPEAHANA NO CEYEHNIO CKOPOCTE TEHEHWS.

TemnepaTypy ¥ NNOTHOCTL BOAbLI NPMHUMAIT C YYETOM Ce30Ha CTPOUTENbCTBA M MCMOMNb3YIOT AN OnpedeneHns
rMApaBnNMYeckon KpYMHOCTM YacTUL, rpyHTa (CKOPOCTU UX OCaXaeHwWs).

Tvn nepemMellaemMoro rpyHTa onpegenstot no gaHHeim WM. B pacyer npunumatror M3, KOoToOpble crnaratT BCO
Tonuwy paspabartbiBaemblix rpyHTOB. ECMM rpyHTEI NpegcTaBneHbl HECKOMBKMMUW pasHeiMn VI3, y4uTbiBaOT cpeqHeB3Be-
LUEHHbIA rpaHynoMeTpuyeckuii coctai. BecoBble koadhduruymneHTel nponopumMoHaneHel nnowaan U3 B nHxeHepHo-reono-
rMYecKoM paspese Mo yyacTKy paspaboTku rpyHToB. [Inana3oHbl KpYMHOCTW YacTuL, B pacyeTe MoryT BbiTe NpeacTaBneHsbl
11 dppakuymnamu. PacueT BegyT no dpakumam. 3a pacHeTHbl AMaMeTp NPUHUMAIOT HKHIOK (MEHbLLYHO) rpaHnLy dpakumm.

Mpu nepexofe oT o6beMa rpyHTa K eaMHULIAM MacChl MCMOMbL3YT NNOTHOCTL, T/M3. Ecniu pacyeT BeayT Ans pas-
paboTkn KOTNOBaHa UnK TpaHLLen, NPUMEHSIIOT NNOTHOCTEL PYHTa B ECTECTBEHHOM 3aneraHun. Ecnv pacyet BeInMonHawT
ANs OTChIMNKM FPyHTa B OTBas, UCMOMbL3YHKT MMOTHOCTL PhIXNOro rpyHTa. OTHOWEHWe NAIOTHOCTKU FPYHTa B eCTeCTBEHHOM
3aneraHyu K NOTHOCTMW 3TOTO e pa3pbIXNEeHHOM0 FPYHTa Ha3biBaeTea «KO3MULIMEHT paspbiXneHns».

KonunuecTtBo rpyHTa, NepexosLiee Bo B3BEChb BO BPEMS NPOBEAeHWS 3eMMNAHbIX paboT, Ha3biBaeTcs «koadhdnumneHT
CMbIBa» W BbIPaXAeTCA B NpoLeHTax oT nepemelyaemoro rpyHTa. KoadduumneHT cmeiBa 3aBUCUT OT TEXHOMOTMW NPon3-
BOACTBa paboT, rMy6WHbI M CKOPOCTM NOTOKA M TWRa rpyHTa. [Ans GonblinxX pek koathhUUMEHT CMbIBa He npesbilaeT 5 % 1),
Ons maneix pek K03 UUKMEHT CMbiBa FPYHTa C KOBLUA 3eMMEPOMHOMo MexaH1u3Ma, Kak Npaenno, He JOMKEH NpeBblaTh
0,1%—0,5%.

B.1.3 NepeyeHb ycnoBHbIX 0603Ha4YeHUN

MpumeHsaeTca cneayroLKiA NepedeHb YCNOBHLIX 0603Ha4YeHWA:

b — wwrpwrHa 30HbLI paboTbl MexaHuaMa YepnaHuga/cbpoca, M;

b; — LUMPUHA NATHA MYTHOCTW B PACYETHOM CTBOPE, M;

Ab — n3MeHeHWe LWMPUHBI NATHA TEXHOMOrMYECKOW MYTHOCTU MeXady pacHeTHbIMU CTBOpaMK, M,

B — nonHasa wvpuHa peku, M;

G — macca rpyHTa, CMbiTasi NOTOKOM NpW Npon3eoAcTBe paboT 1 dopMupyoLas NATHO TEXHONOrMYECKOW MYTHO-
cTu (BKMoYaeT Bce pakumu), T;

G,-’, — macca rpyHTa Ji-i dopakuyuu, oceBLUuas B - 30He, T;

G, — nonHas mMacca rpyHTa, OCeBLUEro B pycrne oT CTBOpa 3eMMnsaHbIX paboT A0 pacyeTHoro cTeopa (MHTerpansHo
rno AnuHe), T;

G| 1pan — Macca TpaHaTHOrO rpyHTa (NepeHeceHHan NoTOKOM Yepe3 pacyeTHbIA CTBOP 3a BECk NepMos NpoM3Boa-
CTBa 3eMMsHbIX paborT), T;

h — rnybuHa noToka, M;

i — HOMep pakuumn rpyHTa;

Kopixn — KOIPMULINEHT PaspeIXNeHns rpyHTa (KpaTHOCTE YMEHbLLIEHWUA NIIOTHOCTU TPyHTa B pesynkTate paspaboTki
W nepemeLleHus);

| — HOMep 30HbI 3aUneHns;

L; — paccTtosHne oT cTeopa paboT Ao CTBOpa NOSHOM 0CeAaHnsa pacHeTHON i-n dpakunn rpyHTa, M;

L, — paccTosHue oT cTeopa paboT 00 pacyeTHOro CTEOPa (3aMbIKatoLLEero CTBOpa PAacieTHOM 30HbI 3aUneHuns), M;

p; — Oonsa Yactuy i-i dpakuumn B obLei macce rpyHTa (0T eauHULbI);

P — akcnnyataunoHHasa Npon3BoaUTeNbHOCTEL 3EMMNEepOAHON TEXHMKN, M3/c;

g — pacxof Bofbl MO LMPUHE 30HLI paboTbl MexaHWaMa YepnaHusa/cbpoca, M3/c;

¢;— pacxoq BOAbl B PACYETHOM CTBOPE MO LUMPWHE NATHA MYTHOCTU HIKE y4acTka pabor, m3/c;

Q — NOMHbINA pacxod BOfbLI HA pacHeTHOM y4acTke, M3/c;

S;)— nrowaAe 3aUneHns 4Ha B PacHETHON 30He, m2;

T — NpodOMKUTENBHOCTL B3MY4YMBaHWS, paBHasi MPOAOMKUTENBHOCTH BbINONHEHWS 3eMMSHBIX paboT, Y;

U — ruapasnuyeckasi KpynHOCTb YacTWL B PACYETHBIX YCroBUsiX, M/C;

Q — ofbeMm aarpsaHeHHoi Boabl, M3,

V — ckopocTb TeueHus, M/c;

W — oBbeM nepemeLLaeMoro rpyHTa, M3;

Zz — Ko3ahpULMEHT CMbIBA (KONUMYECTBO rPyHTa, NEPexoasLUero Bo B3Beck), %;

& — cpedHAs 4N PacyYeTHOW 30Hbl TOMLWMHA HawWmKa, MM;

p — MAOTHOCTb pa3pabaThiBaeMoro rpyHTa, T/m3;

p'j— MNOTHOCTBL HAWIKa B PACYETHOW 30He, T/Mm3;

P — obbemHan Macca paspbiXMEHHOrO rPyHTa MpW 3ackinke, T/M>;

W — CTapToBad TeXHonorm4eckad MyTHOCTb B CTBOpe paﬁoT, F/MB;

W — CpefHAA TEXHONOrM4eckan MyTHOCTb B pacHETHOM CTBOPE, r;'M3;

¢ — YAenbHasdA NNOTHOCTb 3auneHnA, MI'I'CMZ;

w— ocpegHeHHasa no rny6v|He 1 NO BpeMeHW nonepevyHanA cocTaBnAowan I'ij'lbcaLl,MOHHDﬁl CKOpOCTH.

r

1) Mo ncenenosanuio NeHrunpopeuTpanca [4].
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B.2 PacyeTHble chopmynbi

B.2.1 PacyeT cTapTOBOW TEXHONOrM4eCKOW MYyTHOCTU B CTBOpe paboTt

Ha nepeom aTtane paccuyuTbLIBAKOT CTAPTOBYH TEXHOMOMMYECKYH MYTHOCTL B CTBOpe paboT, koTopas npeacraBnsaeT
coboil NocTynneHWe onpeneneHHoW Macchl rpyHTa B MOTOK B €AWHMLYY BPEMEHM 38 CHET CMbIBA NEPEMELLAEMOro rpyHTa
no WKpuHe yyacTka paboTsl MexaHuama. Pacxon Bofsl g, M3/c, paccunTLIBAIOT MO hopmMyne

q = bhV. (B.1)

CTapToBYI0 TEXHOMOMMYECKYI0 MYTHOCTb B CTBOPE 3eMMsHbIX paboT W', /M3, paBHYIO KONMYECTBY CMbITOTO FPyHTa B
eMHMLY BpeMeHu, onpedensioT no opmMyne
W'=10%Ppz/q. (B.2)

[Ons paBot no oTeany rpyHTa (3aceinke) B hopmyne (B.2) BMECTO p ucnons3yeTcs P .

B.2.2 PacueT npogomkuTenbLHOCTU B3MYy4YMBaHUA U 06 bema 3arpA3HeHHON BoAbl

[MpogomkMTenbHOCTE B3MYYMBaHWSA, PaBHYIO NPOOOMKUTENBEHOCTU NpoBedeHus paboT T, 4, no nepemeLleHuto (pas-
paboTka NMBo 3ackinKka TpaHLeu) NpoekTHOro obLema rpyHTa 3eMnepoHoM TEXHUKON ¢ yKkazaHHow B MNINP akcnnyatauum-
OHHOW NPOU3BOANTENBHOCTBIO PACCYUTBIBAOT NO hopmyre

T=W/P/3600. (B.3)

OBbem 3arpasHeHHoi Boabl Q, M3, paBHbIN BoceMy 06beMy CTOKa Yepes pacyeTHbIil cTeop paboT 3a nepuon pas-
paboTku rpyHTa, paccynThIBaKOT Mo hopmyne

Q = 3600qT. (B.4)

B.2.3 PacuyeT NnpoTAXeHHOCTH YYacTKOB 3aUNeHUs U pacnpocTpaHeHUA TeXHONOrMYeCKOW MyTHOCTH

[MpoTspKkeHHOCTL y4acTka pacnpocTpaHeHWs YacTvL, B3BECH TEXHONOTMYECKON MYTHOCTM BbIMUCNSIOT OTAENBHO A
Kaxkaomn copakuun. B cTBope 3emMnsiHbiX paboT YacTulbl rpyHTa pa3nuM4yHOW KpYNHOCTW MPUHUMAKT paBHOMEpHO pacnpege-
neHHbIMK No rnybuHe. [oToK NepeHoCUT HYacTuLbl IPYHTa BHW3 N0 TEYEHWIO CO CKOPOCTbIO TedeHus. OQHOBPEMEHHO C npo-
OONbHBIM MepemeLleHneM No TEYeHWI0 NPOMCXOAMT OCakaeHUe YacTuL rpyHTa no rmy6uHe. CKOpoCcTe NageHus YacTul, B
BoAe («rmapasBnuyeckas KpynHOCTb») MOXKET BbiTe paccyMTaHa ¢ y4eToM TEMNEPaTypbl U NMOTHOCTYA BOALI, @ Takke pe-
XMMa nageHws YacTuubl. HxkHen rpaHuuein pacnpocTpaHeHust B3Beck ANs pacv4eTHOW pakumm cHUTaloT CTBOP NOMHOMo
ocaxaeHua vactuy ator cpakumu. MNonHaa anvHa pacnpocTpaHeHWsa NaTHa TEXHOMOrMYEeCKON MyTHOCTU COOTBETCTBYET
NPOTSKEHHOCTU OCaXAeHWSA Camoi MeNKoW dpakumn. ¥Y4acToK BOAOTOKa MexXay CTBOPaMU NMOMHOMO OCaMAEHNS CMEXKHBIX
dpakuMi Ha3biBaeTCA «30Ha 3auneHusy». Cxema hopMUpOBaHUA 30H 3aUNeHUs NMokazaHa Ha pyucyHke B.1.

30HbI 3aUneHus
12 3 4 5 6 7 2] a 10 1"

L1 1 | | /l ) _ f! = |
105 2 1 (02| [01] [oos 0,01 0,005 0,001

PacqeTHbIil guaMeTp YacTul 4N pakuuid rpyHTa

- 7,
/

PucyHok B.1 — Cxema dpopMypoBaHMA 30H 3auUneHns no AnvHe nNoToka (no cTBopam NonHoro ocaxaeHns dpakumn
KPYMHOCTM 4acTuL)

Takvm 06pa3om, BeCk y4aCcTOK PACNPOCTPaHEHUs NATHa MYTHOCTI pasfdeneH Ha 11 30H 3auneHunsl Mexay pacyeTHbI-
MW CTBOpPaMW COOTBETCTBEHHO KOMUYEeCTBY BblAeneHHbIX hpakumi rpyHTa. Hymepauna dpakunii 1 nopsaKkoBble HoMepa
30H 3aUneHus crnegyoT oT Hawbonee kpynHon dopakumn (>10 Mm) go camour mernkoi (<0,002 MM; pacyeTHbIA AnameTp —
0,001 mm).

MpOTSKEHHOCTL pacnpoCTPaHEHUS YacTuL, B3BECK B NMOTOKE 3aBUCWT OT CKOPOCTU MepeHoca YacTull, CKOPOCTU X
ocaxaeHusl, rmyBuHbl notoka. PacctoaHme oT cTBopa paboT 40 GTBOpa NOMHOrO 0CefaHus Kaxaon dpakuum L, M, pac-
CYWTBIBAIOT Mo hopmyne

V
I =i (B.5)
U
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K zamMblikaloLleMy CTBOPY 30HbI 3auUMNeHns |, pacnonoeHHOMY Ha paccToaHuM L, oT cTBopa paborT, B pycre oceaatT
BCE 4acTuLbl ppakumii ¢ HoMmepomMm / < / 1 HEKOTOpPAana OonA YacTUL MeHbLUeN KpynHOCTY dpakumia / > [.

B.2.4 PacueT TeXHONOrMyeckom MyTHOCTHU

TpaHcdopmaLumua cTapTOBOW MYTHOCTM MO ANMHE NOTOKA MPOWUCXOAMT 33 CYET OCaXOEHMA 4acTuL, Ha AHO 1 nepe-
MeLUMBaHWUSA 3arpA3HEHHBbIX M YACTbIX BOA.

B pacuete craptoBoi myTHOocTU (cM. B.2.1) napameTp g o3Ha4aeT BENUYMHY 3MEMEHTApHOro pacxoga BoAbl Mo
LnpWHe dpoHTa pa3paboTku rpyHTa. PacnpegeneHye MyTHOCTH No rmybuHe B Todke paboT NpYHUMAIOT paBHOMEPHBIM.

Mpw nepemMeleHny NATHa MyTHOCTM BHU3 MO TEYEHMIO NOTOKa Macca rpyHTa YMEHbLUAETCH 38 CHET OCedaHuvs Ya-
cTuU, a 06bemM BoAbl yBENUMYMBAETCA 3a CHET PacnpoCTpaHeHus NATHa MyTHOCTU MO WWpUHe (pa3baBneHue).

PacuyeT 3Ha4eHWI TEXHONOrMYECKOW MyTHOCTM BbIMOMNHSIOT ANA CTBOPOB, COOTBETCTBYIOLLMX NOMHOMY OCa)KOEHWUIO
KayKaon 13 copakumia (Ons HUKHEN rpaHnLbl 30HbI 3aKUneHns ).

MonHyo Macey rpyHTa, NOCTYNALWY B NOTOK B CTBOpPe paboT 3a nepuof BeIMONHEHWA 3eMNsHbBIX paboT, paccyu-

ThIBAKOT Mo opmyne
G = Wpz/ 100. (B.6)

PacueT macchl 0ceBLUETO rPpyHTa B KaX/A0M 30He 3auneHns G, T, BbINMOMHAKT NO Kax oW (pakumumn nocnenosaTene-
HO OT 30HBI K 30HE, YAansAack oT cTBopa paboT, no opmyne

-1
L
Gi, =Gp;| — |- X6, (B.7)
k) o
i=
-1
roe ZG,- — Macca rpyHTa i-i hpakLui, OCeBLIAA B MPEAbIAYLIMX PACHETHbIX 30HAX BhILLE MO TEYEHWIO.

i=1
CyMMUpOBaHWEM Macchl BCeX (bpakLuii onpenensaioT NoNHy Maccy rpyHTa, OGeBLUYH B pacyeTHON 3oHe, G, T, no
thopmyne
=11
G, = X.Gj;. (B.8)
i=1
B sambikaloLLiem CTBOpe KaX/oM 30Hk! ONPefensioT Maccy TPaH3UTHOTO TPYHTA G (1., NEPEHeCceHHYI0 Yepes pac-

YETHBIN CTBOP 33 BECb Nepuo[ NPOU3BOACTBA 3eMIAHbBIX paboT. Macca TpaH3MTHOTO rpyHTa paBHa pasHOCTW MeXay Beel
MacCOi rpyHTa, NOCTYNWBLUEN B NOTOK B CTBOPE 3eMMSAHLIX paboT, M MacCcoi rpyHTa, OCEBLUEA K pacHeTHOMY CTBOPY:

I=Li=11

Girpan =G -3, .Gy (B.9)
I1=1i=1
.D,nﬂ onpegeneHna MyTHOCTK B paCHEeTHRIX CTBOPax HUXE no TEYEeHWIO HEO6XO,E|V|MO TakKe y4YnTbiBaTe YMEHbLUEHWNE
KOHUEeHTpauWn B3BeCH 3a cHeT pa36aBneHMH. MHTEHCUBHOCTbL pa3633neHMﬂ KOHUEHTpaunn B3BecCHn (yBeJ'IMHEHVIH LUMPUHBI
nﬂTHa) YNCNEHHO paBHa I'Ionepe\lHDPI COCTaBnﬂH)LLleﬁ nyanaLMOHHOﬁ CKOpPOCTHK NOTOKAa. OCpe,ElHEHHaH no rnyGHHe 1 no
BpeMeHW nonepevyHand CoCTaBnArLLan I'IyJ'IbcaLl,VIOHHOﬁ CKOPOCTW paBHa:

— Vv
w=05—, (B.10)
c

roe c'=c/ Ja '
g — YyckopeHue ceobogHoro nageHus;
C — roaddhuumeHT LLean.
Mpw aTOM HEOBXOAWMO YUYUTLIBATL, YTO MPW BLINMOMHEHUW 3EMNAHLIX paboT y Bepera pacnpocTpaHeHue NpoucXoauT
B OOHY CTOPOHY — K BHELUHER rpaHuLe CTpyu. YBeNnYeHne WNPUHBI NATHA Ab, M, HA PACYETHOM Y4YacTKe MEXOY pacyeT-
HbIMW CTBOPaMK onpefdensioT no hopmyne
it = L OB, (B.11)
v C
Mpw BINONHEHWW 3eMNAHBIX paboT B LEHTpe NOToKa pacnpocTpaHeHue npoucxoaut B 06e cTopoHbl. Torga ysenu-
YyeHue LWMPUHBI NATHA Ha PacYeTHOM yYacTKe MeXay pacyeTHbIMU CTBOPaMU COCTaBUT:

L v
Ab=-1L2 (B.12)
vie
roe L', — [ONWHA pacyeTHOro yyacTka;
V' — cpenHaa npogonbHaa CKOPOCTb TEHEHMA.
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B COOTBETCTBMM C YBENMYEHWEM LUMPUHBI MATHA MYTHOCTKU MO ANMHE NOTOKAa OT CTBOPA K CTBOPY YBENWYUBAETCH U
pacxof BOAbI MO WWPUHE NSATHA MYTHOCTW B PACYETHOM CTBOPE, BMELLAIOLLMIA TEXHONOMMYECKYI0 B3BECh, g, M3/c, n pac-
CYMTbIBAEMbINA MO opmyne

q= (b, + Ab)hV, (B.13)

rae b,_, — WupnHa NATHa MYTHOCTM B NPeablayLIeM CTBOpE.
Toraa cpeaHion TeXHOMOMMYECKYH MYTHOCTb B PACHETHOM CTBOpE |1, [/M3, paccumThIBaOT No hopmyre

M= Gpppa, - 103/ (36 T)/ g (B.14)

Mo chopmynam (B.1) — (B.14) onpenensoT 3Ha4eHUs CpeaHen TEXHONOMMYECKOW MYTHOCTW B CTBOPAax Ha rpaHnuax
30H 3auneHus. B moboi npomeyToYHON ToYKe 3HaYEeHNE MYTHOCTU MOXET BbiTb NONy4YeHo NMHENHON UHTEePNONsUMen ¢
YY4ETOM PaBHOMEPHOrO XapakTepa OCaXKOeHWs B3BeCKH W pasbaBneHus KOHUEHTpaUWK 3a cHeT TypbyneHTHol anchdysum
B NMPWHATON CXEME.

MpakTnka pac4eToB nokasblBaeT, 4To Havbonee KpynHble dpakumMy Gnarogapa GonblUOW rMopaBnNMYeckon Kpyn-
HOCTW BbINagakT B 30He NpoBeneHua paboT, He obpa3ys cKoNbKO-HWOYAbL 3HAYMMbIX MO MPOTSKEHHOCTM 30H MYTHOCTU. B
OCHOBHOM MYTHOCTbL (QOpPMUPYHOT hpaKLmMy MEMNKOTO NMecka, una v rmuHbl.

B.2.5 PacueT xapakTepuCcTHUK 3auneHUs AHa

B kavecTBe xapaKTEpPUCTKK 3aUNEHNA JHA HWXKE CTBOPA 3eMMsHbIX paboT MOryT ObITb paccUUTaHbl CPEOHASA MO K-
pVHE PEeKu TOMLMHA HauKa W yaenbHas nnoTHOCTL 3auneHus nocre 3aBeplueHnst pa3paboTky BCel TpaHLLEW nepexona
Yepes BOAOTOK.

CpeaHioto TONWUHY Haunka 8, MM, B K2XK40W 30He 3auneHns paccumThiBakoT no chopmyne

i=11g,
5=1000% —L;s, B.15
= 0 il (B.15)
i=1 Py
YaenbHy0 NMOTHOCTL 3aMNEHKA ¢, MI/CM2, B Ka)(I0i 30HE pacCUMTLIBAIOT N0 OpMyre
. i=11
$=10"3 Gy /Sy, (B.16)
i=1
=11
roe 2 G, — nonHasi macca rpyHTa Bcex (ppakLyii, OCEBLUAs B PACHETHON 30HE.
i=1
B pe3ynbrate CMbiBa, TpaHCcnopTa 1 oCaKaeHWA B3BECKU NPOMNCXOOAT COPTUPOBKA KPYNMHOCTKM 4YacTky, Nno ArHE no-
TOKa W U3MEHEHMEe CTPYKTypbl rpyHTa. Cnoi Hawnka Ha gHe, obpasyloLlmnincd Npy oCcaxaeHUM TEXHOMNOTMYECKON B3BECH,
nMmeeT pthﬂyIO CprKTypy n MEHbLIJyKJ NNOTHOCTE NO CpaBHEHVII'D C NNOTHOCTBH AOHHBIX OTJ'IO}KeHHﬁ B 6bITOBDM COCTO-
AHWUKM BOJOEMaA. B pac4yeTax TONWWHblI Haunka HeOﬁXO,EI,VIMO YYnUTbIBaThk YMEeHbLUEHWE MMNOTHOCTU OTNOXEHUN C yy4yeTomMm

COPTUPOBKW KPYNHOCTM YHECEHHOIO rPyHTa No AnvHe notoka. MNnoTHOCTE Haunka p” M3MEeHSETCH Mo ANWHE NOTOKAa W Npu-
soauTca B chopmyne (B.15) ana kaxgon 3oHbl no Tabnuue B.2.

Tabnuuya B.2—NOTHOCTb AOHHLIX OTNOXEHWA B ECTECTBEHHbIX YCNOBWAX N HEYNIOTHEHHOIO Haurka B 3aBUCUMOCTH
OT rpaHynoMeTpuyecKkoro coctaea

Homep soHe OcHoBHaa dpakuma oT- [noTHocTb rpyHTa B KoadhdmumeHt I'Inompcm
SERREEI nomwf::sg?:ﬂa Orsg:n; 1: pac- ecreCTBe:?oTn;lM%ocmﬂHm paspblxij:r: TpyHTa OT;:);KS::T;?;%KB

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

B 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 14 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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OkoH4aHue mabnuusi B.2

HoMED 30Hb! OcHoBHaga hpakymusa oT- MnoTHOCTL rpyHTa B KoadbpmumeHt MnoTHOCTL
3BVIJ'IpeHMF| MNOXUBLLErOCS rpyHTa B pac- E€CTEeCTBEHHOM COCTOSHUMN paspbIXfIeHUs FpyHTa OTNOXEHUA HAUMKa
YETHbIX 30HaX, MM p, /M3 Y P = Pogr/K TIM3
10 0,01—0,002 0,9 1,08 0,833
1" <0,002 0,8 1,08 0,741

KoachhuLmMeHT paspbixneHus kp
avanasoHe 3HaqveHun 1,08—1,17.

B pesyneraTe pac4eToB NOMyYaloT CpefHWE XapaKTepUCTUKW 3auneHus ANs Kax[OoW 30Hbl, MO3TOMY pacyeTHble
3Ha4YeHns creqyeTt OTHOCUTBL K LieHTPam 30H. 3Ha4YeHMsA B MPOMEXKYTOMHbBIX CTBOPax Mexay LeHTpamMu 30H onpenenstoT
WUHTepnonsaunen.

Pesynetatel pacyeToB MoryT 6biTe NpeacTaBneHsl B hopme Tabnuy n rpadimkoB pacnpegeneHns cpegHux napame-
TPOB 3arps3HeHUs NOTOKa MO AMVHE OT CTBopa 3eMMsHbIX paborT.

wixn A8 BCEX TUNOB MENKOAWCNEPCHBIX MPYHTOB OT MNa [0 rpaBusa HaxoduTCA B

B.3 OcoGeHHoOCTHM pacyeTa napameTpoB TEXHONOIMYEeCKON MYTHOCTM ANA ManbiX pek

K maneiM pekamMm OTHOCST BOOOTOKW C LUMPWHOW BOLHOW MOBEPXHOCTW B Nepuof NpoRedeHua paboT meHee 25 M.
[nsa oueHKn napameTpoB pacnpocTpaHeHUsa MyTHOCTM W 3auneHna aHa ana Manbeix pek no Tpacce MH BeinonHawTea Ana
3TanoHHbIX 00beKkTOoB. [nA Beibopa 3TanoHHbIX 0OBLEKTOB NMPOBOAAT NaHAwadTHO-TMOPONOrMYecKyl KnaccugukaLuuio
MarnbiX pek no Tpacce npoektupyemoro MH 1 ong BblgeneHHbIX YyY4acTKOB CO CXOOHBbIMM NaHawadTHEIMU YCNOBUSMA
BbIMOMHAKT pacyeT No oOHOW-ABYM pekam. PesynbTaThl pacq4eToB MO 3TanOHHbLIM BOAOTOKaM PacnpOCTPaHAKT Ha Bce
BOOOTOKM BblAENeHHOW naHawadgTHon rpynnel. MeToabl BeIMONHEHUs NaHawadTHO-TMAPONorM4eckor Knaccudmkauumm
npuBeaeHbl HUXe.

[Mpn BLINONHEHMKU pacyeTOB AN ManbiXx pek BBOOWTCS AOMYLUEHWE, YTO 30HA 3eMNSAHbLIX paboT OXBaTbIBAET BCHO
LUMPUHY peku. [NMo3ToMy yMeHbLUeHWe KOHUEHTPaLUMA TEXHONOMMYECKOW B3BECH MO ANMHE PEKU NPOMCXOOMUT TOMbKO 3a CYET
ocaxaeHns YacTuil. Takum oBpasoM, CPEAHIo TEXHOMOTMUYECKYH MYTHOCTb L, M3/C, B pacyeTHOM CTBOpE PacCuHMThIBaKT
no chopmyne

3
e 10 GLTpaH
3,67

roe Q — NonHLIN pacxon BoAbl Ha yuacTke pabot, m3/c, paccuuTeiBaeMelil No dopmyne Q = BhV.

/Q, (B.17)

B.4 NanpwadTHo-rugponornyeckan knaccudmkaumsa manbix pek

B.4.1 MeTopg pacHeTa XxapakTepuCcTUK 30H pacnpoCcTpaHeHWs TEXHONOTMYECKON MYyTHOCTH B pycInax pek Ha ydacTkax
NoABOAHbLIX NEPEX040B NpKY CTPOUTENBCTBE TPACC NMUHENHBIX COOPYXKEHWI OCHOBAH Ha paHee paspaboTaHHbIX MeTOAMKax
Mo pacyeTy W Ha OLEeHKe OOMNONHUTENBHOW MYTHOCTM M BTOPUYHOTO 3arpsisHEHUS MOTOKa Mpu 3eMnevepnaTtenbHbiX pato-
Tax Ha CyOOXOAHbIX pekax, a Takke npu pa3paboTke pycroBbIX KAPLEPOB.

MeTon pacyeTa xapaKTepUCTUK 30H pacnpoCcTpaHeHUs TEXHOMNOrMYECKOM MyTHOCTM JOMNONHEH NpoLeaypoit no ycTa-
HOBMEHWIO KOHKPETHOW CMEeCU rpyHTOB, KOTopas nonagaeT B pycrno peku npu paspaboTke TpaHLlleu ¢ y4eToM HepocTa-
TOMHO OeTanbHOro OCBeLUeHMA cocTaBa rpyHToB B martepuanax UMW n UM no Bcem nepecexkaemblM BOAOTOKaM Npu
NPOEKTUPOBAHUM MPOTSHKEHHbIX TPACC NUHENHBIX COOPYKEHWIA

OTcyTcTByOWME U HedOCTaloLWMe AaHHbIE NpeanaraeTca nony4Yarth ¢ NpUMeHeHremM Metoaa aHanorum. CnoxHoCTh
NpUMEHEHUA MEeToAa aHanorMM B JaHHOM Cly4yae CBsisaHa ¢ TeM, YTO Heobxogumasn MHdopMaLns OTHOCUTCS K pasHbIM
0BnacTAM 3HaHuiA, ONA KAKA0W U3 HUX paspaboTaHbl CBOM HOPMAaTKMBHbIE NOKa3aTenu, KOTopble cneayeT YYnTbiBaTh. 3TO
MOMET BbI3blBaTb HEOAHO3HAYHOCTL NpoLeaypsbl Nnoabopa aHanoros AN HeMCCNeqoBaHHbLIX BOAOTOKOB W AenaTk 3Ty npo-
Ueaypy nvbo CnMLIKOM rpoMO3akoid, NMBo YpeamepHo orpyBnatoLLel 3KcnepTHOE HasHavyeHne HeoBXoauMbIX XapakTepu-
CTUK. B peaynbtate pacyeTbl 30H pacnpocTpaHeHUss TEXHOMOMMYECKOW MYTHOCTU MOTYT OKasaTbCs Nbo HeonpaBOaHHO
TPYAOEMKUMMK, NMUBO HEAOCTATOYHO TOYHLIMM.

[nsi noBbILEHWS AOCTOBEPHOCTH (TOMHOCTM) PACHETOB pacnpocTpaHeHnsi TEXHOMOrMYecKon MyTHOCTKM Npeanaraet-
cA anropuTM 060CHOBaHHOMO W YNOPSAOYEHHOTO MOMNYyYeHUsi HEOBXOAUMBIX ANs pacyeTa XapakTepUcTUK, B TOM Yucre 1
IKCNEPTHLIX (OUEHOYHbIX), NPKY HEZOCTATOYHOCTM M OTCYTCTBUM AaHHbiXx UTMW n UTA.

C nomolub 3TOro anroputMa HeoBXoouMo COCTaBUTb TMAPOMOPONOrMYECKYIO TUMM3ALIMI0 NepecekaeMblx Tpac-
COll BOOOTOKOB. B ocHOBe Takoi TUnM3auuy OOMmKHBI NexaTk NpeaCcTaBneHns O NpUpoaHO-TEPPUTOPUANBHBIX KOMMMEK-
cax, a8 MIMeHHO: BOAOTOKWN SBMNATCH MOHOCUCTEMHBIMK NPUPOAHO-TEPPUTOPUANBHBIMK KOMMNEKCaMU U BXOOAT B COCTaB
NpUPOAHO-TEPPUTOPUANBHBIX KOMMIIEKCOB BLICLUMX PAHMOB — NaHAWadToB, UMEIOLMX rEeHETUYECKYI0 OOHOPOAHOCTL,
T. €. OAMHAKOBOE WHXEeHEPHO-Te0NOrMYeckoe CTPOeHWe TEPPUTOPUA, OOWH TN penbeda U CXOXeCTb TMAPOMOPMHBIX Xa-
pakTepucTUK. CNoXHOCTE NaHAwadTHON opraH13alUuM 3aBUCUT OT B3aMMOAENCTBUA M COOTHOLUEHUA KNUMAaTUYECKUX,
rMOPONOrMHECKMX M reonoro-reoMopdonorM4eckinx KOMMOHEHTOB, CNOCODCTBYWMX M NPENATCTBYLWUX NOCTYNNEHUIO U
COXpaHeHuto Bnarv B naHawadTe.
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McTouHUKaMu HpopMaumy o naHawacdTax ABNATCH adpoKoCMUYECKe CHUMKK, obLuereorpaduyeckie, Tonorpa-
uyeckne, TeMaTU4ecKne 1 HENOCPEeOCTBEHHO NaHawadTHLIE KapThl, (hOHAOBLIE MAaTEPUAnbI U NMTEPATYPHLIE NeYaTHLIE
n3gaHus. BaHbiMKU NaHawagTHEIMWM MHOWMKATOPaMK B ECTECTBEHHLIX YCNOBUAX ABNAIOTCS CBeAeHWUA 0 penbede, xapak-
Tepe pbIXIbIX OTAOMKEHWIA, 3PO3NOHHO-TUAPorpadmuyecKoi cetn, o bonoTax, NoYBax, pactuTensHocTu. NlaHgwadTHo-Mop-
dhonoruyeckan MHTepnpeTaunsa aToro Matepuana gaeT ceegeHna 06 00bekTUMBHO CYLLECTBYIOLLMX rpaHuLax npympogHo-
TEPPUTOPUATIBHBIX KOMMMEKCOB, X MHXEHEPHO-TE0NOTMYECKOM CTPOEHUA U TMAPOMOPMHOM CTPYKTYpE.

He meHee BaxHoW nHdopMaumern ons TUNM3aLMm NnepecekaembiX Tpaccol BOAOTOKOB ABMNSKTCS CBeAeHWUA ob uH-
EHEepPHO-TeONOrMYeckoM CTPOeHUN AoNKMH. VICTOYHMKOM 3TOKM MHCbopMauMi cny:at matepuansl MW — uHxeHepHo-reo-
noru4eckre nonepeyHsble Npounn B cTBOpPax nepexonos Haubonee KpynHbIX U3 NEPEeCEKaeMbIX pek, onucaHus brivekaii-
Wux K cteopam [Nl uHKeHepHO-reosIormyecknx cKkBamnH n UIr3.

Ons Tunusauuy pek NOMMMO MEXaHWYECKOro COCTaBa rpyHTa npeanaraeTcsa WCMonb3oBaTth hakTopel TpaHcdop-
MauuK nons OononHUTeNbHON MyTHOCTM B noToke. OHM oBycnoeneHbl rMapaBnMKol NoTOKa M CBA3aHbl C MacliTabom
BoJoTOKa. B Bonblumx pekax — 370 nokanbHble BenUYKUHBI (rMyGuHa NoToKa, CKOPOCTb TEYEHUS U MPOAOMNBHLIA YKIOH
cB0oBOOHOM NOBEPXHOCTM BOAbI), @ B ManblX — 3TO cpegHue rnybuHa u cKopocTe TedeHus. PazHyua B npeqocTaBnsemMon
nHchopMaLn 0ObACHAETCA TEM, YTO B BOMbLUMX peKkax WCTOYHWMK TEXHOMOrMYecKoW MYTHOCTU paccMaTpyBaloT Kak no-
KanbHbIA (TOYEYHBIW) B OTAEMBHOM CEKTOPE MOMEpPEeYHOro CeYEHWs NMOTOKA, @ NPOLEecChl 0CedaHnst YacTul, — C YY4ETOM
TypOyneHTHOro NnepeMeLllnBaHnsa YUCThIX M 3aMyTHEHHbIX BOoA. B Manbix BogoToKax Npy pacveTax NpUHUMAaeTCa UCXOQHoe
JonylleHue, 4to paboTa 3eMNepoHON TEXHUKN NMPUBOAWT K pPABHOMEPHOMY pacnpefeneHnio TEXHONOrMYECKOW MYyTHOCTH
B Ha4anbHOM CTBOpE BBMAY CONOCTaBMMOCTM Ppa3MepOoB KOBLLA 3KCKaBaTopa U 3Ha4YeHnin MopdOMETPHUHECKUX XapaKTepu-
CTUK MOTOKA, a TakKe BbICOKOW NMPOU3BOAUTENBHOCTY TEXHUKN.

Vcxoos ua yKkazaHHOro JonyLleHus Kputeprem maclutaba BoOoTOKAa MOXET CNYXWUTb ero LWMpUHa Ha MOMEHT pas-
paboTku TpaHLLeN, NPOM3BOAUMON, KK NPaBuno, B MexeHb. [Npu coBpeMeHHbLIX METoAaX pazpaboTKy TpaHLLIEW K Marnbim
MOXHO OTHECTW BOOOTOKM LUMPUHOW B < 25 M.

Cnepyert Takke obpallate BHUMaHWe Ha nonoxeHue cteopa MM MT oTHOCUTENBHO YCThA BOAOTOKA, MOCKOMBLKY pac-
YeT NepeMELLEHNS N 0CaXKOEHUA YacTUL, NPOBOAAT No hpakUMAM, OCaXKOEHWE KOTOPLIX B MOTOKE NMPOUCXOAWT Ha yYacTKax
PEKU pacYeTHOW NPOTHAXKEHHOCTHM (MX CyMMapHas NPOTSAKEHHOCTbL MOXET OOCTUraTh BHYLUMTENbHLIX pasmepoB). MNpu aTom
YCMNOBUS OCaXAEHUS LOMNOMHUTENBHOM MYTHOCTU PE3KO MEHSKOTCA MpU BNageHu BOAOTOKA B pPEeKy-NPUEMHUK U BOAO-
eM. [NoaTomy B TOM cry4yae, Korga cyMMapHas NpoTsEeHHOCTb 30H OCaMAeHWs TEXHOMOrMYecKon MyTHOCTU (0COBEeHHOo
npu pazHopakLMOHHOM COCTaBe rpPyHTa) 3aBeJOMO MpEeBLILIAET PACCTOAHWE OT CTBOpa pa3paboTku TpaHLeW A0 yCTbs
peku, NoapoOHLIN pacyeT 30H ocaXKaeHUA HeobXOAMMO BECTU NULLL B Npedenax 3Toro paccTossHUA.

Nanee npenctaeneH anropuTM NonyYeHUa AOCTOBEPHOW MHCOPMAaLIMK O NepecekaeMblX Tpaccol BOAOTOKAX, KOTO-
pbIfi COCTOWUT M3 OnpeaeneHHon NocneaoBaTensHOCTU AENCTBUNA.

TeppuTOpUo NPOXOXKAEHWSA Tpacckl pa3byvBaKT Ha y4acTKW NO NPUHAAMEKHOCTU K TOMY UMW MHOMY naHawwadTy.

Bce nepecekaeMble BOOOTOKM PaHXMPYHOT MO LWWAPWMHE B MeXeHb. B cny4ae oTcyTCTBUSA HaTypHbIX MOpdhOMeETpU4e-
CKUX AaHHbIX MO NepecekaemMbiM BOAOTOKAM LUMPUHY PEKW ONPeaensatT no Tonorpauieckum Matepuanam 1 ¢ UCrnornb30-
BaHWEM ONMCcaHui rmaponneEHON COCTaBNALWEN COOTBETCTBYIOLWErO naHawadTa.

B.4.2 N3 paHx1MpoBaHHOrO NepevHs BOAOTOKOB BbIMNEHST BonbluMe pekn MCXOoAs M3 TOro, YTO ANnfA HMX He Oei-
cTBYeT JonyuleHne o6 0gHOMOMEHTHOM WU PABHOMEPHOM PacnpoOCTPaHEHUM TEXHOMOTMYECKON MYyTHOCTU B CTBOPE Mpo-
n3soacTtea pabot. [Npu coBpemeHHbIX MeTodax pa3paboTky TpaHwewn K 60MnbLIUM OTHOCAT BOAOTOKK WWMpWMHOK B > 25 m.
PacnpocTpaHeHWe TEXHOMOTMYECKOW MYTHOCTM U OCaXOEHME YacTUL, B MOTOKE HA 3TUX pekax — Mpouecc MHOroakTop-
HbIA, CINOXHbIWA, MO3TOMY OHW HE TUMM3UPYIOTCA M HE BKITHOYAKTCA B IPYNbl (HETUNUYHLIE peku). Pac4eT pacnpocTpaHeHus
MYTHOCTM NPOBOAAT OTAENbHO OMA KaX40W pekun No MeToauke Ans DonbWmnx pek.

B.4.3 Manble nepecekaemMble BOOOTOKM, OCBELLEHHbIe gaHHbIMK VMM, o6beanHsaI0T B rpynmnbl MO CXOAHbLIM 3Have-
HUAM cpeaHew rMyBbuHbI U C YY4ETOM CpeHel CKOpOCTM NoToka. CpeaHiow rmyBuHY peky NPUHMMALOT No pe3ynsratam npo-
MEPOB MOMEPEYHOr0 CEYEHUA HA y4acTKe ¢ penbed)oM, He HapyLLeHHBIM CTPOUTENLHBIMKM pabotamu. pagauum cpegHen
rnyBuHbI ONpefensroT ucxodn 13 HabngaeMbelx MX guanasoHoB, Hanpumep: h<0,5m; h=0,5+1,5m; h> 1,5 m.

B.4.4 CpepgHiolo cKOpOCTb NOTOKA NO M3MepeHHbIM AaHHbiM UMW yuuTeiBaloT cnegyrowmm obpazoM: oHa He
OOMKHA CUNbHO pasnuyaTtbes ANs BOOAOTOKOB, OTHOCALLMXCA K OOHOW rpagaumn rmybuH, HanpumMep: npu h = 0,5+ 1,5 m,
v=0,2+ 0,4 m/c. Ecnn gnsa oTgensHOro BogoToka cpegHas ckopocTe v coctaengaeT 0,8 m/c, To BOOOTOK BeINagaer ua Tu-
nM3auMm, U pacyeT ana Hero cnegyet NpoBoAuTL B MHOMBMAYAaNbHOM NOpsakKe.

B.4.5 B cnyyae otcytctBua AaHHbIx MM cpegHue rmyBuHY M CKOPOCTb TEYEHWS NOTOKa Ha3HavakT 3KCMepTHO ¢
MCNone30BaHNEM Tonorpadryecknx KapT 1 ONMCaHWA BOOOTOKOB COOTBETCTBYOWEro naHgwadTa. B tabnvue B.3 npu-
BeJeHa rmapoMeTpMyeckas TUNM3aLmsa YCNOBHbLIX BOOOTOKOB MO TPACcCe NMUHEMHOMO COOPYKeHWs. B Tunusauum BbigeneHsbl
rpynnbl PEK C OAHOTUMHBIMU TMAPOMETPUYECKUMUN XapakTEpPUCTUKAMM.

B.4.6 Janee nepecekaeMble Tpaccon Tpybonposoaa BOAOTOKM CUCTEMATM3MPYIOT MO rpyHTaM, cnararolmnm ux ao-
nuHbl. TUNU3auuKns BOAOTOKOB MO MPYHTAM HaYWMHAETCH C TOro, YTO AN TEX pPeK, Mo KOTopbIM umetoTcs aaHHele UM,
onpefenstoT rpaHyrnoMeTpUYeckUiA COCTaB nNepemelllaeMoro rpyHTta. B pacyet npuHumatoT Te M3, KoTopble crnaraioT
BCIO Tonwy paspabaTbiBaembix rPYHTOB OT BPOBOK MEXEHHOro pycrna [0 OTMETKM AHa TpaHLWeEW (M HECKOMbKO HUKE).
[MockonbKy pacqeT nepeMeLLeHus 1 OCaXKaeHWa YacTuL NPOBOAAT Mo hpakumsmM, KpYMHOCTb YacTyuy npeactaensetca 11
dpakumMsiMu B COOTBETCTBUU ¢ Tabnvuen B.4.
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Tatnuua B.3 — Cxema rugpoMeTpMYeckon TUNM3aLmMM BOOOTOKOR MO Tpacce Tpybonposoaa

[pynnbl BOQOTOKOB C OAHOTUMNHBIMK PACHETHLIMU XapaKkTepucTUkamu
(TNU3vpoBaHHLIE pekn)

Nupexkc h>15m h=05+15m h<05m
naHg-
wadpta V' =0,4+0,8 m/c V=0,2+0,4 m/c vV =0,1+0,2 m/c
McenenosaHHble Heuccnenosah- WcenegosaHHble Heuccnenosan- McenenoBaHHble Heuccnenosan-
Hble Hble Hble
Bopotok 1 BopgoTok 6 Bopotok 3 BopoTtok 8 Bopotok 10 Bopotok 9
Bopotok 2 BopgoTok 7 BopoTtok 4 BogoTtok 11 BopoTtok 19 Bopgotok 17
1
— — BopoTtok 12 Bopotok 15 — Bopotok 18
— — Bopotok 14 BopoTok 16 — —
Bopotok 20 Bopotok 24 — Bopotok 21 Bopotok 22 Bopotok 27
2 BogoTok 29 — — BopoTtok 25 Bopotok 23 —
— — — BogoTtok 26 BopoTtok 28 -

Pekn BHe TUnn3augnm

Bopotok 5 h=25wm V=20wm/c
1

Bogotok 13 h=10m V=0,8wmlc
2 BogoTtok 30 h=0,3m V=0,5wmlc

Tatnuua B.4 — KpynHocTb 4acTuy

Pacnpegenexune gnameTpos 4acTul, MM, No dpakumam

1 2 3 4 5 6 7 8 9 10 11
>10| 10—5 | 52 |2—1 | 1—0,5 | 0,5—0,2 | 0,2—0,1 | 0,1—0,05 | 0,05—0,01 | 0,01—0,005 | 0,005—0,001

B.4.7 Ecnu paspbixnsiemMble npy pa3paboTke TpaHLWeW rpyHTbl NpeacTaBneHbl HECKONbKMMK pasHeivu MM, pac-
CYMTLIBAKOT UX CPEOHEB3BELLEHHbIA rPaHyNoOMETPUYECKMIA COCTAR C BECOBLIMU KO3hdULMEHTaMKW, NPONOPLMOHANEHLIMUA
nnowaau pacnpoctpaHeHvs atux U3 Ha urxeHepHo-reonormyeckom paspese B paspabaTeiBaemom cTBope. [1py aTom
NPUHUMAOT JOMNYLLEHWUA, YTO B CUIY HE3HAYMTENBHLIX PA3MEPOB MEXEHHLIX PYCen U nepemMeLlnBaHnA NepemMelLasmMoro
npu paspaboTKe TpaHLUEeW rpyHTa MCXOOQHOE NMPOCTPaHCTBEHHOE PACMONOXEHWE IPYHTOB B JOMWHE BOOOTOKA HE MMEET
3Ha4YeHUs, a Pa3pbIXIeHHBIN FPYHT, NONagatwLWunii B pycro, SBNAETCA NPOCTON CMECHKD TPYHTOB, CriararLUmX AONWHY pekn
[0 YPOBHS [HA TpaHLUEN.

B.4.8 B cny4ae oTCyTCTBMUA MKW HEQOCTATOMHOCTU AaHHbIX NI Heobxogumo ucnonb3oBaTe OnucaHue reornoruye-
CKOW CTPYKTYpbl COOTBETCTBYHIOLLETO NaHaLwadTa v Npy 4OCTAaTOYHOCTY OCHOBAHUI BOCMONbL30BATLCA PACHETHLIMUI 3HAYE-
HUAAMW TPaHCOCTABOB IPYHTOB B JONMHaX Brnanexallux BoOOTOKOB UMK MEPEHECTH AaHHbIE re0norMyeckux npodunen ¢
BrivkanlLMx nccrnefoBaHHLIX PEK HA HEUCCNEOOBaHHbIE.

B.4.9 Ecnun B cuny pasanuymns MHXeHEPHO-reonorM4eckoro CTPOEHUS CMEXHBIX y4acTKOB yKa3aHHblA B pasgene 9
nepeHoc HEBO3MOXEH, HeoOX0AMMO AaHHLIE O MPaHCOCTABE IPYHTOB HEWCCINEAOBaHHLIX YYHacTKOB OMPEdeNnUTL 3KCnep-
THO. [lng aToro cnegyeT cocTaBUThb KadecTBeHHoe onucaHwe rpyHToB (MIM3) ot 6poBok pycen Ao rmyBuHbl 3anoxeHus
TpaHLUen Ha Nepexodax Yepes BOOOTOKW B Npedenax HeuccrneaoBaHHbIX YY4acTKOB, OMMPAasCch HAa CBEAEHUS 0 UHXEHEPHO-
reoniorM4eckoM CTPOEHUM NaHawadToR No xody TPacchl MMHENHOTO COOPYKEHWUA.

B.4.10 [insa nepexoaa OT KA4eCTBEHHOIO OMUCaHWA K KONMMYECTBEHHON OLEHKe (rpaHCOCTaBy) Kaxgoro M3 BblgeneH-
Heix M3 cnegyeT Bocnonek3oBaThCs NepeqyHeM NpUpoaHbIX AMCNEPCHBIX U CBA3HLIX FPYHTOB (cM. Tabnuuy B.5, a Takke
[OCT 25100) v BbibpaTb Hanbonee Nogxoasline No ONUCAHWUIO TPYHTLI C YKa3aHMeM MX MeXaHW4eCKMX COCTABOB.

B.4.11 OQna getanebHoro onpefgeneHus rpaHcocTaBa kawaoro M3 c npueegerHwem k 11 dhpakunam KpynHOCTU
YyacTuy, cnenyeT BOCMNOMb30BAaTBCA KnaccuuKauMen HaHOCOB MO KPYMHOCTW YacTWL U UX MPOLEHTHOMY COOEPKaHWIO
(cm. Tabnuuy B.6).
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Tabnuua B.5— lNepeyeHb NPUPOOHLIX AUCNEPCHLIX M CBA3HBLIX FPYHTOB

[dvrameTp 4acTvl, MM, U Npefensl UX COAep)aHus B rpyHTax, % no macce
Tun rpyHTa
100 | 50 | 20 | 10 | 5 | 2 | 1 | 0,5 | 0,25 | 0,1 | 0,05 | 0,01 | 0,005 | 0,001

[ane4yHWKOBbIA 1Nk LLeBEHNCTLIN 50 — e — 2 — —_— —
[paBuiHbBIR UNK OPeCBAHLINA — 50 —_| -] — —_ —_ — — —
[Necok rpaBenucTLIni - R — | — —_ — — _ _
[Necok kpynHbIA —_ —_ — |50 | — - — — — _
[Necok cpefHeln KpynHOCTU — s — | — | 50 S — — — _
[Necok Menkuia — — | = 75 — — —_— —
[Necok nbineBaTbin — = = | = <75 | — s — —
Cynecb nec4aHucTas — — >50 — — _
Cynechb nbineearas —_— o <50 - — _
CyrnvHOK Nerkuin nec4HaHucTbI - — >40 — —_ —
CyrnvHOK Nerkui Nbineeatbii — —_ <40 _ — _
CyrnuHoK TsHKenblA necHaHu- — — =40 — - —
CThIR

CyrnuHOK TSXKENbIA NbINEBaTLINA — —_ <40 _ i _
[MuHa nerkas nec4yaHucTas — —_ >40 — — _
Cyrm1HOK NEerkuin Nblnesartbli — — <40 o _— —
[MuHa Taxenasn — — He pernameHTnpyeTca — — —

B.4.12 CocTaBbl CMeceln rpyHTOB, paccyMTaHHbIe Mo getanbHeiM AaHHbIM VI, B COBOKYNHOCTKU € 3KCNEpPTHO COo-
CTaBMeHHbIMW W PacCHUTaHHBbIMW CMECAMW TPYHTOB AMA HEWCCNEeaoBaHHbIX BOOOTOKOB ABMSAIOTCA OCHOBOW TUMM3auuv
BOOOTOKOB MO rPyHTaM Mo Tpacce NWHENHOro CoopyXeHus (cMm. Tabnuuy B.7) n ncnone3ytoTcs B pacyeTax pacnpocTpaHe-
HWSA TEXHOMOMMYECKOW MYTHOCTW B pycnax nepecekaeMblx pek. B Tabnuue B.7 nokasaHsl rpaHynoMeTpUYeckue cocTaskl
YCMOBHbIX BOOOTOKOB, NpMBedeHHbIX B Tabnuue B.3, crpynnupoBaHHble Mo OQHOTMMHBLIM cocTaBaMm cMecel rpyHTa. lNpu
3TOM nocrnefoBaTeNnsHOCTL NepecevyeHnss BOOOTOKOB MO XOAY Tpacchl (HOMepa BOAOTOKORB) B LEMOM COXPaHAETcs, YTo
oTpa)aeT 3aKOHOMEPHYHK NPUHAANEXKHOCTL ONpedeneHHoro Buaa rpyHToB K ToMy UK uHomy naHgwadty. OgHako B He-
KOTOPBIX CNy4Yasx XxapakTepUCTUKK paspabaTtbiBaeMbix rpyHTOB 0BHaPYXXMBAIOTCS Y BOOAOTOKOB, MPUYPOYEHHBIX K PasHbIM
nangwadtam (B Tabnuue B.7 aTo BogoTok 3).

B.4.13 na onTMMM3aLMmM pacyeToB pacnpocTpaHeHWs TEXHONOMMYeCcKoW MyTHOCTH B ManbiX BOAOTOKaXx npu CTpo-
UTENbCTBE MPOTAXKEHHbIX NWHEWHbIX COOPYXKEHWW npeanaraeTca NpoBOAMTb pacyeTbl HEe ONA Ka)aoro nepecekaemoro
TpaHLeiiHblM cnocoboM BOAOTOKA, @ AN1A BblAENEHHbIX KNacTepoB pek ¢ OOHOTUMHbLIMW PacHeTHbIMU XapakTepucTUKamu.

B.4.14 [Ina atoro npepgnaraetcs B eOuHbIA pacyeTHbIA KnacTep o6beguHUTL peky BbiAEMEHHbIX FPYMn U3 rugpo-
MEeTPVYECKON TUNM3aLUWKn Nepecekaemblx BOOTOKOB (CM. Tabnuuy B.3) v peku ¢ OOQHOTUMHBIM rpaHyrnoMeTpUYecknM co-
ctaBom cMmecel rpyHToB B cTBopax [N MT (cm. Tabnuuy B.7). Takum obpasom cdopmupyeTtcs rugpomopdonoruyeckas
TUNU3aumMa pek Ons pacyeTa pacrnpocTpPaHeHUst QOMONHUTENbHOW MYTHOCTW. [INs ee OKOHYaTenbHOro oopMneHus B
KakaoMm knacTtepe Heobxogumo BelBpaTe 3TanoHHBIN BOAOTOK ANA pacyeTa pacnpocTpaHeHUss AONONMHUTENBHOW MYTHO-
ctu. [pu BeIBope 3TanoHHOro BO4OTOKA NPeAnoYTeHne OTAAT MccneqoBaHHeiM pekam. [pu 3ToM rpaHynoMeTpuyecknia
COCTaB CMecH rpyHTOB A4 3TanoHHOro BOAOTOKa NONyyaloT nyTem NpocTOro OCpeAHEHUs rpaHCOCTaBOB CMECEN KaXaoro
13 BXOAALMX B OaHHbIA KnacTep BOLOTOKOB. JTaNOHHbIE BOOAOTOKM W3 BbIOENEHHbIX KNACTEPOB PeK C OCPeaHEeHHbIMK
rpaHcocTaBaMu CMecel rpyHTOBR AMA pacyeTa pacnpocTpaHeHWs AOMONHUTENBHON MyTHOCTW NpuBedeHsl B Tabnuue B.8.

B.4.15 Mmgpomopdhonorudeckan TUNM3auus nepecekaeMbix Manblx peKk Ans pacyeTa pacnpocTpaHeHUs AOMNOMHU-
TenbHOW MYTHOCTW NpuBedeHa B Tabnuue B.9. [Ina HarnsgHOCTM S4EHKWU C BOOOTOKaMK, OTHECEHHBIMU K OQHOMY KnacTe-
py, 06beauHeHsl B 06LLyl0 s4eliky. 3TanoHHbIe pacyeTHbIe BOOOTOKW ANSA KaX40ro Knactepa BblAeneHbl XUPHbIM Wprd-
ToM. PacyeT pacnpocTpaHeHus TEXHONOrM4eckon MyTHOCTA MPOBOAAT AN 3TUX PeK C YH4ETOM COOTBETCTBYHOLLMX AaHHbIX,
npuBeneHHbIx B Tabnuue B.5. Pe3ynetaTthl pacyeta pacnpocTpaHeHbl Ha Bce BOAOTOKW AAHHOIO knactepa.

B.4.16 PacueT pacnpocTpaHeHua TeXHONOrM4YecKol MyTHOCTM AN HETUNMYHBIX PeK N0 Tpacce NIMHERHOTO COOpPYKEeHNsI
MPOBOAAT OTAENBHO ANA Kaxaoro BogoToka. CooTBETCTBYHOWME AaHHBIE ANA pacyeTa npyvBedeHsl B Tabnuuax B.3 n B.7.
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BepxHue npegensl pasmepos 4acTuvl, MM, pa3HbixX pakuunii u ux cogepxadue, % no macce
icS,qig— };32257332?:: Manbka [paBui Mecok Mbinb Mn
100 | 50 | 20 10 | 5 | 2 1 | 0,5 | 0,2 0,1 0,05 0,01 0,005
TunuanpoBaHHbIe peku
1 [NecyaHo-cy- 1 2 0 0 4 3 0 25 20 15 15 15 0
2 et by T lofl o] 32| 5 [15f20] 13 [22]12 0
6 5 7 7 4 3 3 5 8 10 12 12 17 7
T 0 0 0 0 0 5 10 15 | 25 15 15 15 0
4 3 2 3 2 2 3 7 13 | 15 13 16 16 5
8 2 0 0 1 1 3 10 15 | 25 15 15 15 0
9 2 2 5 3 3 5 8 27 | 20 15 5 5 0
10 2 1 3 1 2 8 5 13 | 17 13 13 15 7
3 CyrnuHucTOo- 0 0 0 0 0 0 0 28 20 13 22 12 5
1 | MR o ool o] ool o [15]17] 15 [25] s 3
12 0 0 0 0 0 0 0 25 | 23 18 17 15 0
14 0 0 0 0 0 0 0 32 | 18 14 20 12 4
15 0 0 0 0 0 0 0 20 | 28 15 20 17 0
16 0 0 0 0 0 0 0 16 | 28 17 18 19 2
17 0 0 0 0 0 0 0 15 | 17 15 25 8 3
18 0 0 0 0 0 0 0 20 | 28 15 20 17 0
19 0 0 0 0 0 0 0 25 | 20 15 23 13 4
20 CynecyaHo-ra- 0 0 0 0 0 0 0 25 20 15 23 13 4
24 | EMER 4 |s]s{ o129 |21|2z] 26 | 0| o 0
21 8 8 | 10 8 12 | 15 18 10 9 0 0 0 0
22 6 9 4 2 4 3 5 12 | 19 17 19 0 0
23 5 7 3 2 6 5 4 13 | 20 18 14 0 0
25 CyrnuHucTo- 4 5 7 3 3 3 2 0 3 8 16 15 9
26 | AMEMHA s (10105 |5 |58 |o]|s]| s [13] 15 ] 10
27 5 7 7 3 3 3 5 10 | 13 13 11 12 7
28 7 8 9 5 7 5 9 5 5 9 12 10 9
29 7 10 | 10 5 5 5 8 0 5 8 12 15 10
Peku BHe TUNM3aumm

<} [NecyaHo-cy- 2 3 3 4 2 8 5 11 14 12 14 15 T

IMWUHUCTO-Ta-

neyHas
13 CyrnuHUCTO- 0 0 0 0 0 0 5 20 23 15 18 17 2

necyaHas
30 CyrnMHUcTO- 8 8 11 7 5 3 2 0 5 13 16 14 8

ranevHas
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Tatnuua B.8 — paHynoMeTpMyYeckMii COCTaB CMECEeN rPYHTOB 3TarOHHbIX Pek

BepxHve npegensl pasmepos 4acTul, MM, pasHbix hpakumii u ux cogepxadue, % no macce
SranoHHbie Manbka paBui Mecok Mbine Mn
BOAOTOKWU
100 | 50 | 20 10 | 5 | 2 1 | 0,5 | 0,2 0,1 0,05 0,01 0,005
2 2 3 2 1 2 3 7 13 18 13 16 15 1,75
4 3 1 2 2 2 3 9 14 20 14 16 16 3
10 2 2 4 2 3 7 7 20 19 14 9 10 4
12 0 0 0 0 0 0 0 23 22 15 20 14 2
19 0 0 0 0 0 0 0 20 22 15 23 13 2
20 6 8 5 2 2 2 9 23 26 22 — — —
21 8 8 10 8 12 15 18 10 9 — — — —
22 6 8 4 2 5 4 5 13 20 18 17 — —
26 6 8 9 4 4 4 5 0 4 8 14 15 9
28 6 7 8 4 5 4 7 8 9 11 12 11 8
29 7 10 10 5 5 5 8 0 5 8 12 15 10
Tabnuua B.9 — MNgpomopdonorvyeckas TUNM3auma nepecekaeMblX ManblX pek
I{nacrepbl BOOOTOKOB C OOHOTUNHBIMW pacyHeTHbIMU XapakKTepucTnkamm
Unpeke | ViHAeKcw H>15m H=05—15m h<05m
nawp- | HavmeHosa- Hetunuy-
HWEe CMecHu Hble peku V=04+08wmic V=0,2+04wm/c V=01+0,2wmlc
W= rPYHTOB
Wcenepno- Hewuccneno- Wcenepo- Hewuccnego- Wcenepo- Heuccneao-
BaHHbIE BaHHbIE BaHHbIE BaHHbIE BaHHbIE BaHHbIE
1,1 necya- | Bopotok 5 Knactep 1 Knactep 2 Knactep 3
HO-CYrnu-
ETE-EL BopoTtok 1 Bopotok 6 | Bopnotok4 | Bopotok 8 | Bogotok 10 | BopgoTok 9
nedHan BogoTok 2 | BogoTok 7
1 1,2 cyrnn- | Bogotok Knactep 4 Knactep 5 Knactep 6
Hucto-nec- | 13
i Bopotokn oTcyTCTBYIOT Bopotok 3 | Bogotok 11 | Bogotok 19 | Bogotok 17
BopoTok 12 | BogoTok 15 Bopotok 18
BopoTok 14 | BogoTtok 16
2,1 cynec- — Knactep 7 Knacrtep 8 Knactep 9
YyaHo-ra-
s Bopotok 20 | Bopgotok 24 BopgoTtok 21 | Bogotok 22
2 2,2 cyrnu- | Bopotok Knactep 10 Knactep 11 Knactep 12
HUCTO-Ta- 30
FetitsEg Bopotok 29 BopgoTtok 25 | Bogotok 28 | Bogotok 27
BogoTok 26

B.5 OnucaHne MeToguKu pacyeTa pacnpocTpaHeHusA TEXHONOrM4ecKon MYTHOCTHU U 3aUneHUA OHa anAa
NoKanbHbIX AICTOYHUKOB 3arpAsHeHUA

an] npoeefgeHrn 3eMnAaHbIX p860T Ha NokKaneHoOM, OorpaHM4eHHOM No WKrpWuHe, y4acTke akBaTopun Unv npy nocty-
nneHnn SEFPFGSHGHHOI;I B3BECbIO BOAbl M3 BOKOBOro NPUTOKa UNK KonnekTopa pacnpocTpaHeHne nATHa LOMOSTHUTENBHOM
(TeXHOﬂOFMHECKOﬁ) MYTHOCTM WU 3auUneHne OHa NpoUCcXogAT B BMOE «(baKena», KOTprIﬁ B Ha4arnbHOM CTBOpE& He OXBa-
TbiBAE€T BCKO WUMPUHY PEKKN, KaK NpK paspaSOTKe I'IOI'Iepe"IHOﬁI TpaHLWweW nepexoga. B atom crniydae cnegyet UcnonbioBaTb
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OBYXMEPHYH CXeMy pac4yeTa, KoTopas NoKasbiBaeT U3MeHeHe NnapaMeTpoB MYTHOCTH M 3aMNEeHKsA Kak Mo AnvHe, Tak 1 no
LUMPWHE PacYeTHOro y4acTka.

HetaneHblit pac4eT pacnpocTpaHeHus NATHa MYyTHOCTU U MATHA 3aUNEeHUs B NITOCKON NOCTAaHOBKE 3a4a4u BbIMOM-
HAIOT C UCMonNb3oBaHWeM MeToda TypbyneHTHon audbdpysum [6]. MeTo ocHOBaH Ha pelleHun AuddepeHUMansHoOro ypas-
HeHWsa TypByneHTHOW anddy3nn.

OBwmn B1A ypaBHEHWUsS CNeayoLLniA:

9= _& i(Aa—s)+i a2 +1[Aa—s] ~gs (B.17.1)
df  ylox\ odx) ody\ dy) dz\ dz ay
rge 8§ — KOHUeHTpauuA B3BELWEHHOIo BeWeCcTBa,
t — Bpewms;

g — ycKkopeHue cBOBOAHOro NageH1s;

A — roacbuumneHT TypbyneHTHOro obmeHa;

Y — yAenbHbIA BEC;

X — NpoponbHas KOOpAMHAaTa;

— BepTUKanbHasa KoopavHaTa;

— nonepeyYHas KoopauHaTa;

— rMapaBnMyeckas KpynHoOCTb.

[ns BbINOMHEHUS! pAc4ETOB aKBaTOPMIO y4acTKa peku pa3duBatoT Ha CeETb PaBHOBENUKMX S4yeek. HanpasneHue Te-
YeHWUs COBMNaAaeT C ockio X, HAaNpaeneHWe NoNnepeyHoro CeYeHnsa pekn — ¢ ocblo Z. LUnpuHy syeikn Az HasHavaloT Tak,
4106kl AZ = b NpW pacnonoXeHn UCTOYHUKa MyTHOCTU y Bepera, Az = 0,5b nNpw pacnonoXeHny MCTOYHUKa MYTHOCTH B Mo-
TOKe Ha yaaneHuu ot bepera, rae b — WUpKUHA 30Hbl paboTel MexaHu3ma YepnaHusa/copoca. OnvHy a4erku AX BbIMUCNSIOT
U3 YCNoBWs MOMHOro cMelleHns obbeMa Boabl pacHeTHOW AYENKM C 0BbemMaMu BOAbl CMEXHbIX A4eek. MIHTeHCMBHOCTb
CMeLLeHUs onpedensoT koadduumeHToM TypByneHTHOW anddyann D, KOTOpbIN paccHUTbIBaKOT No dopmyrne

TN

gHV
D= ol (B.18)
roe g — yckopenwe csobogHoro nageHus;
H — cpegHsas rmybuHa noToka;
V — cpegHssa CKOpOCTb NOTOKA;
C — koadppuumeHT Lesn B ypaBHEHUM PABHOMEPHOIO ABMXEHUSA NOTOKa,;
M — koadhdurumeHT, saBucawmn ot C: npy ycnoeun 10 < C <60, M=0,7C + 6, npn C =60, M = 48.
OnunHy aYeirkn Ax paccynTeiBaloT no popmyne
Ax =0,5V(Az)2 / D. (B.19)

CrapToBO€E 3Ha4YeHMe MyTHOCTKM B 30HE MPOM3BOACTBA 3eMNsHbIX paboT |’ paccunTeiBatoT no hopmyne (B.2).
Hanee 3HaYeHUss MyTHOCTU U BEMNWYMHEI 3aUNEHWUs PacCUUTLIBAKOT MocneaoBaTensHo — no pagam k ceTki B Ha-
npaenexHun Te4eHns no ocu X (cm. pucyHok B.2).

Ona kaxgow dopakumMy B3BECH J, MOCTYNaloLWeW B pacyeTHeIN pag k + 1 A4eek cBepxy Mo TeYeHWo, ONpeaensioT Ko-
adhbruUmeHT TpaHanTa KTpaH, KOTOPbIA NOKa3blBaET, Kakas A0NsA rpyHTa NpoxXogauT TPaH3UTOM M YXOAWT BHW3 NO TEYEHWIO:

Krpan ks1i= 1= Ax (L;— Ax - k), (B.20)

roe L; — ofuwasn anuHa pacnpocTpaHeHns daHHOW hpakumm / Npy 3agaHHON CKOPOCTU TedeHus 1 ryBuHe noToka;
Ax - k — paccTosHue oT cTBopa paboT 00 BepXHEeN rpaHuvLibl pacHeTHON A4YEKN.

Obwmn KoaphrumeHT TpaHauTa 4Ans B3Becu KrpaH k+106w B PACHETHOM PAfly AYEeK PacCHNTLIBAKOT Mo copmyne

K pan K+logw — E(KTpaH k+1i Pi )1 (B.21)

roe p; — OOnV Kaxaow 13 i (PpakLnin B3BELEHHOrO B NOTOKE rPyHTa.
MyTHOCTbE NOTOKA Ha HWKHER rpaHu Kaxaol sueliki psga paccyMThiBaoT B COOTBETCTBMKM CO CXEMOW, NMOKasaHHON
Ha pucyHke B.2, no dopmyne
1
Hgtam = E(“k,mf1 + !-lk,m+1) Kopan k60 ° (B.22)

Ha rpaHnUax NnoToka nNpnHMMaeTca crnegyrLllee ycnosue:

A
e (B.23)
Az
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PucyHok B.2 — Cxema noCcTpoeHust CETKM M pacyeta MyTHOCTH

Moatomy onA pacyeTa 3Ha4YeHW B NpUBPEKHbIX AYelikax YCNOBHO 3KCTPanonupyloT 3Ha4YeHne MyTHOCTU Ha Bepe-
roByt0 NMHUIO (CM. PUCYHOK B.2).
CpeqHiolo MYTHOCTb AN PacHeTHOTO psida AYeeK L, 4 PACCHUTLIBAIOT No opmMyne

— 1
Hyyq = Bzukm,m! (B.24)

rae p — Y1CNo SYeeK C 3arps3HeHem.
Ona nioBoro pada aveek k + 1 Maccy rpyHTa, OCeBLIEro Ha AHO B UX npeaenax, G, 4 paccyuteiBatoT no dopmyne

n=k
Gis1 = (1 - Kipan k+1m) G-3G,| (B.25)
1
roe G — macca rpyHTa, CMbITas MoTOKOM NMpuW NPOW3BOACTBE paboT 1 hopMUPYIOLLAs NATHO TEXHOMOTMYECKOW MYT-

HOCTW;
n=k

an — Macca rpyHTa, OCeBLLAas Ha IHO OT cTBopa paboT [0 BepxHeii rpaHuLibl pacHETHOMO paaa.
1

CpeaHiolo ToniuMHy 06pa3oBaBLIErocs B pac4eTHOM Psifly AYEeK HaumKka dy., 4 PACCHMTLIBAKT Mo dhopMyne
G 41
Byt = 1000 Lkt (B.26)
u-Az-Ax
roe p,k+1 — obbeMHaa Macca OCeBLUEero B pacyeTHOM pALY Pa3pbIXNEHHOro rpyHTa.

TonwuHa HaWnka B KaXk4oW AYenKe pacyeTHoro paga nponopuyoHanbHa KOHUEHTPALMW B3BELEHHbLIX HAHOCOB B
aToW AYelKe K onpegensaeTcs no opmyne

= Hg+1m
Omk+1 = 6k+1{ = ; (B.27)
M1
CpeaHioo NNOTHOCTL 3aUNeHns A pacyeTHOro psafaa AvyeeKk paccynTeIBaT no dopmyne
= 5 G
G =10 x B.28
K+1 T A AR (B.28)
[MnoTHOCTL 3aMneHna B KaXA0W AYelKe pacyeTHOro paga paccyuTeiBaloT no dopmyne
— Hg1im
CSmk+1 = €k+1[ — : (B.29)
Mg+1
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Jonto Kaxzow dpakuuy B3BECKM B MOTOKE HA HIKHER MO TEYEHWIO rpaHWLe pacyeTHOro psAda M NOCTYNakwLWel B
creayoLwWMin pag onpenensioT no opMyne

K

TpaH k+1i

= (B.30)

Pik+2 = Pik+1
TpaH K+1,6y,

PacyeTHble 3Ha4YeHns napaMeTpoB MYTHOCTW OTHOCAT K UEHTPY HWKHEWR NO TEYEHWUID rpaHn AYENKN, @ 3HAYEHWNs
Haunka 1 nnoTHOCTU 3auneHna — K LeHTpYy paC'-'IETHDﬁ AYSHKN.

,El,anee nepexonAT K pacyety 3HAYEHUN crnegywouwiero paga paC‘-IE.‘THOﬁ CETKM 1 NpoOorKakT 00 KOHUAa pacyeTHOoro
y4qacTKa.

Ecnu B 30HE BAMAHUA TEXHONOMMYECKON MYTHOCTW peKa CyLleCTBeHHO MeHAeT MOpCbOMeTpVI'-IBCKVIe 1 rngpasnu4ye-
CKWe XapakKTepUCTUKK, TO BblOeNAKT ABa UKW HECKONMbKO OQHOPOAHbLIX Y4aCTKOB, pacHeTbl MO KOTOPbIM BEOYT nocnego-
BaTenbHO. I'Iapameprl pacnpegeneHud, coctaBa M Konn4ecTea B3BeCW Ha HWKHEN MO TEYEHUID rpaHnuue OgHOro y4acTtka
ABNAKTCA MCXOOHbIMW AaHHBLIMW ONA BbIMONTHEHWUA pacyeToB Ha BE.‘pXHEIZ rpaHunue cnegyrowero.

B pesynbrate paC4yeToB nony4arT MacCMB AaHHbIX C NapaMeTpamMn KOHUeHTpauuu B3BECK U 3aUNleHnA OHa B TOM-
Kax c CbMKCVIpOBaHHbIMVI OTHOCUTENbHbBIMKW MPOCTPAHCTBEHHBIMW KOOPOWUHATaAMMW. Maccue OaHHbIX NMO3BONAET NOCTPOUTE
nnaHbl 3arpA3HeHA BOOOTOKa B3BECEH Ha y4acCTKe pa60T B M30NNHKNAX.

79

Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 83/90
Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

FOCT P 72159—2025

Mpunoxenue I
(pekomMeHgyemoe)

YueT aechopMaumii pevHbIX pycen Ha NoABOAHLIX Nepexoaax Tpy6onposogos
B paliOHaxX pacnpocTpaHeHUs MHOrONeTHEMEP3NbIX FPYHTOB U AedopmMaLuid,
0ByCnoBMeHHbIX NefoBLIMU ABMEHUAMW B 3MMHUIA nepuog

.1 MNMporHo3npoBaHWe pycnoBblx gedopmauuia Ha pekax Poccuu, npoTekarowmx B paloHax pacnpocTpaHeHUs MHO-
roneTHeMep3anbIX rPYHTOB, CeAYeT BbIMOMHATL HA OCHOBaHUK 0BLIEN rngpoMOopPdONOrM4EecKON TUMM3aLKK PeYHbIX pycen
W PYCIOBLIX NPOLECCOB C Y4ETOM rpaHuL, pacnpocTpaHeHus 1 ryoOuH 3aneraHus MepanbIxX rPyHTOB Kak B pycne, Tak U Ha
Nnorme, a TakKe TUMOB rEOKPUONOrMYECKUX NPOLECCOB W NeaoBbiX YCNOBWIA Ha yyacTke nepexopa. PacueTtsl xapaktepu-
CTWUK pycnoBbix fedopMaumii AN y4acTKOB pek C Ce30HHLIM MpoOMep3aHWeM W oTTauBaHWeM FPYHTOB, a TakKe pacyeTbl
33aHOCMMOCTUW NOABOAHbLIX TPaHLIEN cneayeT BhINONHATE B COOTBETCTBMMW C NONOXeHUaMKU pasgenos 9—11 1 13.

"2 Cteop nepexopa TpybonpoBoAOB crefyeT pacnonarate Ha ydacTkax pek, Bepera v NoliMbl KOTOPbIX CMOXEHBI
KPYNMHOOBNOMOYHBIMK, FPaBUAHO-TaNEYHbIMW UMW NecYaHbIMK rPYHTaMu ¢ rmybokuM 3aneraHWem rpyHTOBbIX BOA.

Cnegyet no BO3MOXHOCTW n3beratk y4acTKOB C MHTEHCWMBHbLIM NPOSBNEHNEM reOKPUONOrM4eckux NpoLeccos (Mo-
PO3HOMO My4eHUd FPyHTOB, B TOM 4uMcne obpasoBaHuA OyrpoB nyyeHwus, TepMoaposuv, Tepmoabpasny, conudniokLmm,
TepMokapcTa, HanegeobpasosaHus, kypymoobpasoBaHus) 1 BeperoB, CNoXeHHbIX MEep3nbiMK NecHaHbIMK FPYHTaMU K
noABepPKeHHbIX MOPO3HOMY BbIBETPUBAHMIO.

Cnegnyet BeifBNATE B Geperax v Ha noMax pek N1H3bl NOA3EMHOro Nbaa, a Takke Hanuyne MHOroneTHeMepanblx
rPYHTOB Ha NepeceKkaeMblx Tpaccoi TpybonpoBoda ocTpoBax M NOBOYHAX KakK y4acTKOB, UCKIMKUYMUTENBHO HebnaronpusaT-
HbIX OMNs CTPOUTENBCTBA NEPEXOAOB.

Mpw BLIOOPE CTBOPOB Nepexoaa Bollle MecT 06pa3oBaHNsa 3aTOPOB CredyeT y4UThiBaTb BO3MOXHOCTE BbiXoAa Nbaa
Ha NoWMy W ee pa3mMbiB. [Tpy pacrnonoXeHWn NepexofoB Hxe MecT obpaszoBaHWA 3aTopoB Heobxogumo obpalate BHU-
MaHWe Ha BO3MOKHOCTb YBENMYEHWA TEMMNOB Pa3BUTUA NNaHOBbIX U rMyBuHHBLIX edopMaurin mocne npopeIBa 3aTopos.

"3 MNpw aHanu3e npoueccoB pycnoopMMpoBaHUa Ha y4acTKe nepexoda u npu noctpoenuun MNP pycna matepua-
nbl MMM gomxHel cogepxaTte cregylowne gaHHble:

- 0 pacnpocTpaHeHUn 1 3aneraHuy MHoronieTHeMep3anbIX rPYHTOB Ha BeperoBbixX yyacTKax U NonmMax;

- TONWMHE CE30HHO-MEP3NOro Cros rPyHTOB;

- reOKPUONOrMyecknx NpoLueccax Ha y4acTke nepexoga.

"4 MNpwn nposeaerun MK HeoBxogumMo BeINOMHWTL @aHANU3 rpaHynoMeTPUYEecKoro CocTaBa OOHHbLIX OTMOXKEHUA
Ha BCEM y4acTKe M3blCKaHWIA, AMN1Ha KOTOPOro AorkHa BbiTh onpegeneHa B cootBeTcTBUMM ¢ CI482.1325800.2020 (7.1.8).

5 MHdopmauuio o rpaHnuax pacnpocTRaHEHWS MHOTONETHEMEPSNbLIX IPYHTOB Ha pedYHblX Beperax u B noMe B
nonoce wupuHor ot 300 go 500 m oT obounx Beperoe nony4aroT no peaynestatam MIMA, B ToM YMcne no kKaptam UHXeHepHOo-
reoKpUONOrM4yecKkux yCrnoBuin U/Mnn MHKeHepHO-reoKpUoNorM4eckoro paioHUMpPoOBaHNS TEPPUTOPUM.

[ns oueHkn nnaHoBbIx Aedbhopmaunid pycna, 3aBUcALLMX OT xapakTepa M COCTOSHWA rPyHTOB, BAONb ypes3a BoApbl
unu Bgone BpoBkKn pycnosoro bepera pekoMeHAyeTcsl COCTaBNATh NPOAOMbHBIE NPOCMN, COBMELLEHHLIE C UHXEHEep-
HO-reonorM4eckMMmn paspesaMu AnvHON, COOTBETCTBYIOWEN ANWHE pycnoBoi ckemku. [Npu atom B Xoae obcnegosaHus
AOIMKHO BbITe cocTaBNeHo NoapofHoe onucaHue 0BHapyXeHHbIX NPU3HAKOB NPOABNEHUS BCEX reoKpUONoruyeckux npo-
LeccoB ¢ dmKcaumell Ux NNaHoBOro pacnonokeHus, oToukcaumm Kaxaoro npuaHaka.

Mpw oueHke aedopmauuin Beperos, CIOKEHHbBIX MUHUCTBIMK TPYHTaMK, CnegyeT BblABUTL Y4aCTKW KPYTbIX CKIO-
HOB, NOABEPKEHHBIX OMON3HEBLIM ABNEHWUAM (Conndpniokumi), a TakKke MecTa nydeHus.

Ha ocHoBaHun pekorHocumpoBo4Horo obcrnegoBaHns JOMKHO ObiTb YTOMHEHO NONOXeHUe cTBopa nepexoaa.

6 [na KonvyecTBEHHOW OUEeHKM Oechopmaumii NoUMm crieqyeT BbIMONHUTE obcrnegoBaHue ydacTka nepexoia B
OCEHHWI Nepuod nepes negoxoqoM U B BECEHHWIA NepUo, BCKOPe Mnocne ocBoboXaeHUs NoWM OT 3aTONneHus.

[ns oueHKn pasBMTMA NOMMEHHBIX MPOTOK HeobxoaWMMo Nony4YuTe CBEAeHWS 3a Nepuofd Neaoxoda (4aHHble o rmy-
BuHe ¥ NPOOCIMKUTENBHOCTM 3aTOMMNEHUA MOAMbI).

[7 Onsa yyeTa BNUsHWUA NedoBbIX YCNOBWMIA Ha AedopmMaumn BeperoB v pycrna HeobxodMMo BbINOMHWUTL creyuarnb-
Hble U3bICKAHWA Ha YYacTKe Nepexofa NpoTsHKeHHOCTbI0 He MeHee 20 wrpuH pycna. MNpy aTUX U3bICKAHWAX Ha NNaHOBYIO
OCHOBY, UCMONb3yeMyo Ans rugpomopdonornyeckoro obcnegoBaHnsa y4acTka nepexoa, OMKHbl ObiTe HAaHEeCEeHb! Hau-
Bonee BepoATHbIE MecTa 06pa3oBaHWs 3aTOPOB NbAa, CYXEHUA pycna, pe3kue NoBOpPOThI, NEPEKaThl, MPUBEPXKU OCTPO-
BoB. HeoBxogumo Takke B MpeaneqocTaBHbIA NEPUO M Neped BCKPLITMEM PeKky MpoBecTW BU3yanbHoe obcrnefoBaHue
rnoboyHeln, ocepeaKoB, MOBEPXHOCTUA NPUYPE30BOI NOMOCkl MOWMEHHOW Teppach! (LUMPUHOW He MeHee NONOBUHbI LUMPUHEL
MeXeHHoro pycna), dukevpys mecta obpa3soBaHus MOPO3000MHBIX TPELLWH, XapakTep NOYBOrPYHTOB, Crefbl U XapakTep
pa3pyLeHus BeperoB v NONMbI NIE[OXOO0M.

.8 B 3anmHWMiA nepwod, NpegwecTBYOWNA BCKPBITUID peky, HeoOXxoQMMOo BbINONHUTE MapLUpyTHoe obcnenoBaHve
yqacTka ¢ poTorpadmpoBaH1eM U hUKcalMen Ha cxeme BCeX NefoBblX 06pa3zoBaHui (3aTOPOB, HABAMNOB NbJa, Hanegeun,
TOpPOCOB).

.9 MporHo3 pycnoBbiXx AechopMaLnii COCTaBMAT C YY4ETOM aHanuaa Bcex (pakTopoB, nepedvucrieHHbix B 1.3, Ha
OCHOBaHWW COBMELLEHUS MHOMOMNETHUX PETPOCMEKTUBHBLIX PYCNOBLIX CHEMOK UMW KapTorpauyeckux n aspohoToCkeEMOM-
HbIX MaTepuarnos B COOTBETCTBUM C peKoMeHZauusamu pasgenos 9—11.
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.10 MNpwx aHanuae BepTUKanbHbIX AedopMaLMii PeYHOro pycna W npM pacyetax Ce3oHHbIX gedhopmalnia cnenyet
06paTuTbL BHUMAaHWE HA MMAPaBNUYECKME YCNOBUS U (hOpMYy ABMKEHMSA OOHHBLIX PyCrnodopMUpYOLLMX HAHOCOB Ha y4acTKe
nepexona B NepUoabl NPOXOXAEHUS BbICOKMX BOA,.

Mpw npoxoxaeHu NONOBOAMIA Ha YCTHEBLIX YYaCTKaxX pPeK Npu HaNM4YMKM NOAMOPHLIX ABMEHWIA BO BPEMS MOPCKUX
NPUITMBOB W BETPOBLIX HANOHOB MOXET HabngaTbCa OTCYTCTBUE rPAL0OBOIO OBWXEHWUS JOHHBIX HAHOCOB, YTO XapaKTepHo
4ng nonyocTposa Aman.

Mpwy HanMuKMM BOMLLUOTO COAEPKaHUS UITUCTBLIX 1 NbINEBATLIX YacTUL B rpaHyrNnoMeTpUYECKOM COCTaBE JOHHLIX OT-
noxeHwWi BonbLuas YacTe 3TMX YacTUL B Nepuod NonoBoabA MOXET TPaHCMOPTMPOBATLCH BO B3BELLEHHOM COCTOSIHWK B
npuaoHHOM crioe 6e3 hopMrpoBaHna rpag.

OTcyTCTBME TPSAA0BOTO OBWXEHUA AOHHBIX HAHOCOB B MEPUOL NPOXOXOEHUSA PYCNoOpMUPYHOLLMX NONOBOAWIA CO
CcpeaHeMHOroNeTHUM MakcuMansHbeiM pacxogom 50 %-Hoit o6ecnevyeHHOCTM (pacxodoM BoAbl, NPOXOAsALLMM B npegenax
MOMMEHHbIX BPOBOK) NO3BOMAET UTHOPMPOBATL CE30HHbIE AedhopMauum gHa, 0bycnoBnuBaeMsle rpsAaoBLIM ABMKEHUEM
OOHHbBIX HAHOCOR.

.11 [Ina oueHKM BO3MOXHBIX (hOpM TPaHCNopPTa HAHOCOB B peKax (BnevYeHne, cansTauns, B3BELUMBAHWE) W UX yYeTa
npy ouUeHKe Ce30HHbIX Aedopmauuii pycna npw pacdete (noctpoeHun) MNP pekn cnegyeT Nonb3oBaThcs CregyrLnmmn
opmMynamMmi xapakTepHbIX 3Ha4YEHWUI BEPTUKANBHOW KOMMOHEHTLI MyNbCaLWOHHOM CKOPOCTM NOTOKa:!

- OCpedHEHHOEe BO BpEMEHM 1 Mo rMybuHe NoToKa 3HaYeHWEe BEPTUKANbHOM KOMMOHEHTHI

Vops = 041Vi; (r1)

- OCpedHeHHOEe Nno FJ'lyGVIHe MakcumaribHoe 3Ha4yeHue BEpTI/IKaJ'IbHOI;I KOMMOHEHTbI

v =1,28w.; (r2)

MakKc.cp.B
- Hanbonbluee BO3MOXHOE NPWU A3aHHOM FMAPaBNUYECKOM pPeXUMEe 3HaYeHWe BepTHMKaIbHOW KOMMOHEHTLl B 30HE

(0,15+0,40)H ot gHa noToka

=1,75v., (r"3)

vMaKC

roge v« — JMHaMmmnyeckasa CKOpPOCTb, onpegendemMan no cbopmyne

v = JgHI, (r4)

roe H — rnyBuHa notoka;

| — YKIOH NOBEepPXHOCTU MOTOKA.

®opmy OBUKEHWSA HAHOCOB YCTAHABINUWBAOT MYTEM COMOCTABMNEHWUS MMOPaBNMYECKON KPYMHOCTU YacTul u (cMm. Ta-
6nuubl 1 1 I.2) c xapakTepHbIMW 3HaYEeHUSIMM BEPTUKANbHON KOMMOHEHTLI, onpeaenseMbiMi ¢ MOMOLLbH 3aBUCUMOCTEN
(F1) —(r.4).

Tabnuya In1—TlugpaBnuyeckas KPYnHOCTb YaCTUL, HAHOCOB U, M/C. JTaMUHapHbBIA 1 NepexoaHbii PeXUMbl OCaXeHUs!

Temnepatypa t, °C
DunameTp d, 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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OkoHYaHue mabnuubi -1

Temnepatypa t, °C
Ounametp 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

Ecrm u > v, . — HaHOCHI NepemMeLlaTcs B hopme BreYeHUs no aHy.

Ecnn Vijakc.cp.s = U S Vyyage — HaHOGhI NepemellatoTes B (hopMe canstaunn') 86nnsu axa.

Ecmm Vg g € U S Vyyag op.pr TO CANBTUPYIOLUNE YACTHLbI AOCTUAIOT CEPEANHBI FTYBMHBI NOTOKA.

Ecnm u € Vg, o , TO HAHOCHI NEPEXOASAT BO BIBELUEHHO® COCTOSHME U PACMPOCTPAHSIOTCS Ha BCHO [TyBUHY MoToka.

Tabnuua 2 —vgpaBnuyeckas KPYNHOCTL YacTUL, HAHOCOB U, M/c. TypByneHTHbIA peXxuM ocaxaeHus

Buawerpa,un | e | Avenerpdim | e | Areverpdm | e
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 3apgaya NpoeKkTUPOBaHWA, CTPOMUTENLCTBA, IKCNMyaTauuu, KanuTanbHOre PeMoHTa, PEKOHCTPYKLUMKU M CHOCa
(memoHTaxa) BbIBEAEHHbIX U3 3KCMMyaTauMn nepexonos TpyOONpoBOAOE Yepes pycrna pek, NpoTeKatLlMx Ha yvacTkax
pacnpocTpaHeHUsa MHOroneTHEMEep3nbIX MPYHTOR, TpebyeT cneumMansHOro paccMOTPEHUSA OONOMHUTENBHLIX (haKkTOpOB,
YCNOKHALWNX PELLEHWe BOMPOCOB BbINOMHEHUS U3bICKaHWiA, Bblbopa y4acTKoB M CTBOPOB nepexogoB MH, metogos mx
CTPOMTENbLCTBA, BbINOMHEHMSA OLEHKWA 1 pACHETOB XapakTepUCTMK pyCrnoBoro npouecca v noctpoenus MMNP pycen pek, a
TaKke opraHvMsaunn MoHuTopuHra yvactkoB 11 gns obecnevyeHna 6esasapuiHon akcnnyatauum MH B panoHax pacnpo-

CTpaHeHWA MHOroneTHemepanbix rpyHToOB U B 3UMHUIA nepuon.

OT1u ocobeHHocTu paspaboTkv rugpoMmopdonornyeckoro obocHosaHusa noctpoenun MNP pycen pek B cTBopax ne-
pexogoB MT B paloHax pacnpocTpaHeHUs MHOroNeTHEMEP3bIX FPYHTOB U B 3MHWUIA Nepuog AOMkHbI BblTk yYTEHbI NPK

paspaboTke 3agaHua Ha npoBegenue UMM n UTA.

1) CKaHKOOGpaSHOE ABWXeHWe OOHHbIX HAHOCOB, Bblpa)kakuleecd B OTpbiBE YaCTULbI JOHHbBIX HAHOCOB OT OHA, B
ee nepemMelleHnn B TedeHe HeEKOTOpPOro BpemMeHU B I'IpM,ElOHHOIﬁ obnacTi NoToKa BO B3BELIEHHOM COCTOSHUA C nocneny-

HUWWUM BbiNnageHnem Ha HO 1 KOPOTKKMM Nepuoaom ee BONoYeHWUA No gHy.
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Bubnuorpadcun

TexHuyeckuit pernameHT O tpeboBaHusx k MarucTparnsHbIM TpyGonpoBogam Ang TpaHcnopTUpoBa-
EBpa3suniickoro 3kOHOMWUYECKOTO COK3a  HWUA XUOKUX U ra3006pasHbiX yrneBoaopoaoB
TP EA3C 049/2020

CO 34.21.204-2005 PekomeHgaumm no nporHosy TpaHcdopmaumiM pycna B HUMHUX Bbedax
rMapoyanos

PO 52.04.163-88 HdononHeHne Kk HacTaBNEHUIO TMOPOMETEOPONOrMYECKUM CTaHUMAM ¢
noctam, Bblif. 6, 4. |. NMgponoruyeckne HabnogeHus u paboTel Ha 6OMbLINX
W CPenHKUX pekax

Nexrunpopeytpaxc, 1990 r. MeToavka pac4eta QONONMHATENBHOW MYTHOCTM U BTOPUYHOTO 3arpAsHeHns
BOAb! NPY MPOW3BOACTBE AHOYrMyBuTenbHeIX paboT 1 gobbive HCM Ha pe-
Kax 1 Bogoemax

Kapaywes A.B. Teopua n meToabl pacyeTta pedHbix HaHocoB — J1.: [mgpomeTteonsnar, 1977

Kapaywes A.B. PeuHan rugpasnuka. — J1.: lugpomeTteousnar, 1969 — 416 c.

83
Pa3zpaboTka anekTpoHHOWN Bepcun - nopTan GostExpert.ru 87 /90

Crpanuua nokymeHTa - https://GostExpert.ru/gost/gost-72159-2025



https://gostexpert.ru?utm_source=pdf&utm_medium=70314
https://gostexpert.ru/gost/gost-72159-2025?utm_source=pdf&utm_medium=70314&utm_term=page

FOCT P 72159—2025

YK 699.88:006.354 OKC 75.200

KniodeBbie crioea: noABoAHbLIE Nepexodbl MarucTpanbHbIX Tpy6onpoBoaoB, pycrnoBslie gedopmaunu, pycno-
BOW npouecc, Npocuib NpeaensHOro pasmMbiBa pycen pek, 3aHOCUMOCTb NMOABOAHON TpaHLew, 3almTa Tpy-
Bonpoeoaa
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Pepaktop J1.C. 3umurioea
TexHunueckuin pegaktop B.H. [Npycakosa
Koppektop [1.C. flbiceHko
KomneloTepHas BepcTka £.0. AcmaluuHa

CpaHo 8 Habop 25.06.2025. [MognucaHo B nedats 08.07.2025. dopmart 60%84%. [apHutypa Apuan.
Yen. ned. n. 10,23, Yu.-n3a. n. 9,28.

MoAroToBMNEHo Ha OCHOBE 3MEKTPOHHOWM BEPCUM, MPEAOCTaBNeHHo paspaboTymkom ctaHaapTta

CoszpgaHo B eguMHMYHOM ucnonHeHun B IBY «MHCTUTYT cTaHgapTraaumu»
ANs kKoMnnekToBaHua PegepansHOro MHopMaunoHHoro ooHaa cTaHaapToB,
117418 Mockea, Haxumosckui np-1, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru
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