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MNpeancnosue
CsepneHuAa o ceBoae npasun

1 UICNOJTHUTENN - AO "HayyHo-nccnepoBaTeibCKNii MHCTUTYT TPAHCMOPTHOrO cTpouTtenscTea” (AO
UHUWNC) - dmnaman AO "HayuHo-uccnenoBaTenbCKUii MHCTUTYT TPAHCNOPTHOIO cTpoutensbcTea” "HayyHo-
nccnenoBaTenbCkuii LeHTp "Mopckue bepera" (dpmnman AO LHNUC "HUL, "MopcKkune bepera")

2 BHECEH TexHW4YecKnm KomMUTeTOM No cTaHAaapTtusaumm TK 465 "Ctpoutenbctso”

3 NOArOTOBNEH K yTtBep:kaeHMO [lenapTaMeHTOM rpagoCTPOUTENIbHON AeATENbHOCTU W
apXMTEKTYpbl MUHUCTEPCTBA CTPOUTENLCTBA M MKUAULLHO-KOMMYHA/IbHOTO X03A1CTBa Poccuiickol
depepaunn (MuHcTpoli Poccum)

4 YTBEPXAEH Mprkazom MUWHUCTEPCTBA CTPOUTENBCTBA U MKUAMULLHO-KOMMYHA/IbHOIO X03AMCTBA
Poccuitckoin deaepaumm ot 16 aekabps 2016 r. N 963/np v sBeaeH B aeictane ¢ 17 nioHs 2017 r.

5 3APETMCTPUPOBAH ®depgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEryMpoBaHUID W
meTponorum (PocctaHaapT)

6 BBEJEH BIMEPBbIE

B cnyyae nepecmoTpa (3amMeHbl) MAM OTMEHbI HACTOALLEro CBOAa MNPaBW/A COOTBETCTBYlOLLEE
yBegomneHve byaet onybaMKoBaHO B ycTaHoBAeHHOM mnopagKke. CooTBeTcTBylOWAA MHPopmMmaLms,
yBeAOMNEHME M TEKCTbl pPasMeLLaloTcsa TakKe B MHGOPMaLMOHHOM cucTeme obLLEro No/b3oBaHMA - Ha
odpuumnanbHOM caliTe paspaboTumKka (MuHcTpoit Poccum) B cetn MHTepHeT.

BeepeHue

HacToawmi ceog npaBua paspaboTaH ¢ yueTom TpeboBaHuit degepanbHbix 3akoHOB oT 30 aekabps
2009 r. N 384-®3 "TexHU4YecKkuii pernameHT o 6€30MacHOCTM 34aHUIN U coopyKeHuin", oT 29 aekabpna 2004
r. N 190-®3 "lpagocTpounTenbHbIi KogeKe Poccuiickont Peaepaumnmn”, ot 3 noHA 2006 1. N 74-d3 "BogHblil
Kogekc Poccuinckoni depepaumnmn”, ot 31 uiona 1998 r. N 155-03 "O BHYTPEHHUX MOPCKUX BOAAX,
TeppuUTOpPUasIbHOM MOpPe U npuaeratollein 3oHe Poccuitckon Pepgepaumn', ot 10 aHBapa 2002 r. N 7-d3
"Ob6 oxpaHe OKpy:Katolien cpedbl" M nNocTaHOBAEHUS NpaBuUTenbcTBa Poccuitickon depepaunm oT 2
HOA6pAa 2013 r. N 986 "O KnaccudumKaLMmn rMapPOTEXHUYECKUX COOPYKEHMN'".

HacToawmii ceoa npasua paspabotan punmanom AO LUHUNC "HUL, "Mopckue 6epera" (KaHA,. TeXH.
HayK I.B. TnABAWHA - OTBETCTBEHHbI UCMNOJIHUTENb, KaHA,. reorp. HayK B.A. eTpoB, KaHA. TeXH. HayK P.M.
TnABAKWH, KaHA. TexH. HayK H.A. Aipocnasues; A-p TexH. Hayk K.H. Makapos, KaHa. TexH. HayK 3.X. Kyluy)



npu ydyactum 000 "KasrunpotpaHc"”, AO "BHUWUT nm. B.E. BeaeHeesa", OAO "CotoamopHuunpoekt", "23
rMMU - punnana AO "31 FMUCC", 3A0 "I'T MopcTpoin" 1 000 "HNL, "Beperosawmra".

1. O6nacTb NpUMeHeHus

HacTtoAawmit cBoA npaBuA pacnpocTpaHAeTcA Ha MPOEKTUPOBaHME MOPCKMX 6eperosalmnTHbIX
COOpY}KeHUl (manee - 6eperosallMTHble COOPYXKEHUA) Ha OTKPbITbIX MNobepexbAX BHYTPEHHUX
6ecnpuUAnBHbIX MoOpeid U MOMKeT ObiTb TaKXe MpPUMEHeH NpU NPOeKTUPOBaHMM bBeperosallmUTHbIX
COOpYKeHU Ha beperax BOAOEMOB (03ep M BOAOXPaHUAULL).

2. HopmaTuBHble CCbI/IKK

B HacToALLEeM CBOAE NPaBWUA UCMO/Ib30BaHbl HOPMATUBHbIE CCbIIKW Ha CeayoLne AOKYMEHTbI:

FOCT 20425-75 TeTtpanoab! a4na 6eperosawmTHbIX U OrpagmTesibHbIX COOPYKEHUM

[OCT 26633-2015 beTOHbI TAXKeNble U MeNKo3epHUCTble. TeEXHMYECKMe yCcaoBma

CN 23.13330.2011 "CHwuN 2.02.02-85* OcHOBaHUA ’MAPOTEXHUYECKUX COOPYHKEHUA"

CN 28.13330.2012 "CHuM 2.03.11-85 3aumrta CTPOUTENbHbIX KOHCTPYKLMI OT Koppo3uu" (c
nmsmeHeHnem N 1)

CMN 38.13330.2012 "CHwuM 2.06.04-82* Harpy3Kn 1 BO3AEMUCTBMA HA FTMAPOTEXHUUYECKNE COOPYIKEHUA
(BonHoBbIE, NegoBbie 1 OT cyaos)"

CN 39.13330.2012 "CHwuN 2.06.05-84* MAOTUHbI U3 FPYHTOBbLIX MaTepnanos"

CN  41.13330.2012 "CHuN 2.06.08-87 BeTOHHble U KeNesobeToHHble  KOHCTPYKLUK
rMAPOTEXHUYECKUX COOPYHKEHUI"

CN 47.13330.2012 "CHwuM 11-02-96 WHkKeHepHble W3bICKaHMA Ansa cTpouTenbctBa. OCHOBHble
nonoxexHua"

CN 58.13330.2012 "CHwuN 33-01-2003 M'mapoTexHuyeckme coopyKeHns. OCHOBHbIE NoJIoXKeHua"

MpumeyaHne - Mpu NONb30BAaHMM HACTOALLMM CBOAOM MNpPaBUA LeNecoobpasHo npoBepuTb
OEeNCTBME  CCbIIOYHBbIX OOKYMEHTOB B WMHPOPMAUMOHHOW cucTeme o6uliero nosnb3oBaHWMA - Ha
oduumnanbHom cante penepasbHOro opraHa MUCNONHUTENbHOW BAacTM B chepe CTaHA4apTM3aLMM B CETU
NHTepHEeT uan no exxerogHomy MHGOPMaLMOHHOMY YKasaTtento "HaumoHanbHble cTaHAapTbl", KOTopbIi
ony6/MKoBaH MO COCTOAHWMIO Ha 1 sAHBaps TeKywero rofga, M Mo BbIiMyCKaM €XeMecAYHOro
MHPOpMaLUMOHHOro yKkasaTena "HaunmoHanbHble cTaHAApThl" 32 TEKYLWMUI rog,. Ecin 3ameHeH CCblIoYHbIN
AOKYMEHT, Ha KOTOPbIV AaHa HeAaTMPOBaHHAA CCbI/IKA, TO PEKOMEHAYETCA MCNO/1b30BaThb AEWCTBYHOLLYIO
BEPCUIO 3TOTO [AOKYMEHTa C YyY4EeTOM BCEX BHECEHHbIX B [aHHYH BepcUio M3MeHeHWui. Ecnn 3ameHeH
CCbINIOYHbIA AOKYMEHT, Ha KOTOPbIM AaHa AAaTMPOBAHHAA CCblIKA, TO PEKOMEHAYeTCA MCMoJib30BaTb
BEPCUIO 3TOr0 [AOKYMEHTa C YKa3aHHbIM Bbllle roAOM YyTBep:KAeHuA (npuHATUA). Ecam nocne
YTBEPKAEHMA HACTOALLErO0 CBOAA MPaBMA B CCbIIOYHbIM OOKYMEHT, Ha KOTOPbIM gaHa AaTUPOBaHHas
CCbI/IKA, BHECEHO U3MEHEHWE, 3aTParMBatoLLLEE NMOJIOXKEHNE, HA KOTOPOE aHa CCbl/IKa, TO 3TO NOJIOXKEHUE
pPEKOMEHAYETCA NMPUMEHATb 6e3 yyeTa AaHHOIO U3MEHEHUA. ECAN CCbIIOYHbIN AOKYMEHT OTMEHeH He3
3aMeHbl, TO MOJIOXKEHME, B KOTOPOM fAaHa CCblIKa Ha Hero, PeKOMeHAYeTcA NMPUMEHATb B YacTu, He
3aTparueatowen 3Ty ccbiiky. CBeaeHua o AEWCTBUMM CBOAOB MpPaBwua LLenecoobpasHo NpoBepuTb B
depepanbHOM UHPOPMAUMOHHOM POoHAE CTAaHAAPTOB.

3. TepMUHbI 1 onpegeneHus

B HacTosllem cBoAe MpaBuMA MNPUMEHEHbl CAeaylolmMe TepMUHbI C COOTBETCTBYHOLMMMU
onpeaeneHnaAMu:

3.1 abpasuBHbIN M3HOC (MCTUpaHue): MNMoTepn obbema M Maccbl YacTUL, HAHOCOB BCAEACTBME UX
CoyZapeHus U TPeHMA mexay coboli u 0 NOBEPXHOCTb KOPEHHOM NOPOAbI.

3.2 aKKyMynaTuBHbIN beper: Beper, obpasylowmincs B pesynbTaTe HaKOMJEHUA HAHOCOB Bbllle
YPOBHA BOAbI.

3.3 aKKyMynAUMA HaHOCOB: HakonieHne HAHOCOB Ha bepery UaM NoABOLHOM 6eperoBom CK/IOHE.

3.4 akTMBHbIN ciioi: Cno HAHOCOB, KOTOPbLIN BOBNEKAETCA B MepemelleHne Bo Bpems AencTeuma
BOJIHEHMA N TEYEHUN.



3.5 6ainaccuHr: MexaHM4YecKkoe Man rMapaBanMyeckoe nepemeLleHne beperosbiXx HAHOCOB C OAHOWN
CTOPOHbI KaHana (nopTa) Ha Apyryto B uLensx 60pbbbl ¢ UX 3aHOCMMOCTbIO UAWU AN BOCCTAHOBJ/IEHUS
NPUPOAHBIX UM UCKYCCTBEHHbIX NAAMXKEN, @ TaKKe ANA INKBUAALMM HU30BbIX Pa3MbIBOB.

3.6 6anaHc HaHocoB: COOTHOLIEHWE MPUXOAAa M Pacxofa HAaHOCOB Ha OrpaHMYEHHOM Yy4yacTKe
6eperoBoii 30HbI, XapaKTepM3yemMoe pPaBEHCTBOM CYMM WX MPUXOAHbIX M PACXOAHbIX CTaTeh 3a
onpeaeneHHblt MPOMEKYTOK BPEMEHMU.

3.7 6aHKeT: CoopyKeHue ana 3awmTbl 6epera B BUAE LUMPOKOM OTCbINKKU U3 KaMHA UAK GACOHHbIX
MaccuBOB.

3.8 6eHy: Cnabo HaKMOHEHHAs BbINONOXKEHHAA NOBEPXHOCTb, 06pa30BaHHaA Nepes OTCTynatoWwmm
Knndom, BbipaboTaHHaA BO/IHAMU B KOPEHHbIX MOPOAaAX.

3.9 6eper: Monoca cywu, Ha KOTopon mmetoTcs ¢Gopmbl penbeda M HAKONAEHUS HAHOCOB,
CO34aHHble BOJIHEHMEM MPU COBPEMEHHOM CPeLHEMHOroNeTHEM YPOBHE BOAbI.

3.10 6eperoBas 30Ha: 30Ha, BKtOYaloLLLaa 6eper U NoABOAHbIN CKJIOH.

3.11 6eperoBas AMHUA: CpeaHEMHOrOJIETHEE MOJIOXKEHUE ype3a BoAbl.

3.12 6eperoBom Ban: AKKymynaTuBHan popma pesibeda B HaABOAHOM YaCcTM NAAXKa, 0bpa3oBaHHan
NPMOOMHbLIM NOTOKOM.

3.13 6eperoBoit oTKOC: HagBoOAHbIA KPYTOM CKJIOH, C/IOMEHHbIN KOPEHHBIMW WAM PbIXAbIMK
nopoaamm 1 NoasepraroLLMnca CoBpeMeHHOMY PasMbiBY BOJIHAMM (aHanor Kanoda).

3.14 beperosalmTHas 6epma (BonHoracswee NPUKPbITHE): BeperosawmTHoe
(beperoykpenutenbHoOe) COOpYyKeHMEe N3 BeTOHa, HABPOCKN KaMHA, GACOHHbIX MAaCCMBOB MW OTCbINKM
rOpHOWM Macchbl, NpeaHa3HaYeHHOe A8 YMeHbLUEeHWA BO3AENCTBUS BOJIH.

3.15 6eperoszalmTHOE (beperoykpenuTenbHoOe) coopyReHue: MTMapOoTEXHUYECKOE COOpYKeHME ANA
3aWunTbl bepera oT pa3mblBa M paspyLleHUs.

3.16 byHa: MNonepeyHoe NAAXKEYAEPKMUBAIOLLEE COOPYIKEHME, NPeAHA3HAaYeHHOoe ANA yaepKaHuA
WCKYCCTBEHHO OTCbINAHHOrO NAAXeobpasyoLwero matepmana.

3.17 6roaxkeT HaHocoB: CyMMa NPUXOAHbBIX U PAaCXOAHbIX CTaTEX MaTepuasia Ha paccMaTpMBaemMom
yyacTke beperoBoi 30Hbl.

3.18 Bgonbbeperosoe nepemelLeHne HaAHOCOB: ABIEHME MACCOBOrO NepemeLLeHMA HAHOCOB BAO/b
bepera nog Bo34elCTBUEM BOJIH U TEYEHWNA.

3.19 BmonbbeperoBoit NMOTOK HaHocoB: OAHOHAMpPaB/ieHHOE pe3ynbTUpylolee nepemelLeHme
HaHOCOB BAONb bepera 3a A/IUTENbHbIN MHTEPBaA BpeMeHU (06bI4HO 3a rog,).

3.20 BponbbeperoBble TeuyeHUs: TeyeHua, obycnoBfeHHble BAONLOEpPEroBol cocTaBastoWwei
NOTOKa BOJIHOBOW 3HEPrnum, AeNCTBUEM BETPa, MPaAMEHTOM YPOBHA BOAbI BAO/Ib NMPUOPEIKHOM 30HbI.

3.21 BeTpoBble TeyeHuA: TeyeHMA HA BOAHOW MOBEPXHOCTWU, CO34aBaeMble KacaTesibHbIMU
HanpsXeHWAMM, BbI3BaHHbIMM AeNCTBMEM BETpa.

3.22 BewecTBeHHbIA CcoCTaB HaHOCOB: [IpoueHTHOe CcoAep)KaHue YacTul, pPas/IMYHOro
npoucxoxxaeHns B obLeit macce HaHOCOB.

3.23 BonHeHMe: PacnpocTpaHeHWe BOJIH NO NOBEPXHOCTM BOAOEMA. Pa3ainyatoT TpU TMNA BONIHEHUA:
BETPOBOE, 3bI0b M CMeLLaHHOE.

3.24 BonHOBas abpasua: PaspylueHne KopeHHbIX Nopos bepera u AHa nNog BO34eNCTBUEM BOJH.

3.25 BosiHOBble TeyeHus: TeyeHus, obpasylolmecs BcaeacTBME TpaHchoOpmauuM BOSHOBOWM
3Heprum B beperosoit 30He. PasnnyatoT TeueHuUs, BO3HMKatOLME NpW NOAXOA4e BOJH K bepery nog yriom;
KOMMEHCALMOHHble TeYeHMA, BbI3BAHHbIE HArOHHbIM  FPAAMEHTOM  YPOBHA;  pa3pbiBHble U
BLONbOeperoBble rpagMeHTHble TeYEHUA, CBA3aHHblE C 0COBEHHOCTAMM KOHTYpa Bepera u mopdonormm
noABOAHOrO CK/OHA.

3.26 ruapasanyeckan KpynHocTb: CKOPOCTb NaZeHUs YacTUL, HAHOCOB B HEMOABUXHOM BoAe.

3.27 rpaHynOMEeTpUYECKMIA COCTaB HaHOCOB: [1POUEHTHOE COAEpP)KaHWEe 4YacTuL, pPasUYHOWM
KpynHOCTK B 0bLLelt macce HAHOCOB.

3.28 pednumnT HaHocoB: HexBaTKa AWM oTpuuaTenbHbld 6anaHCc HaHocoB B GeperoBoi 30He,
BbI3BaHHbIN NpeobnagaHnem Ux NoTepb Hag NOCTyNAeHNEM.

3.29 anHammKa 6eperoBoii 30Hbl: COBOKYNHOCTb 6eperosbix NPOLECCOB NO NepecTpolike bepera u
nogBoAHOro 6eperoBoro CKAoHa.

3.30 andpakuma BonH: NckpueneHne GpPoHTOB U M3MEHEHUE BbICOT Berywmx BosH, ormbatowmx
npenaTcTBMA (COOPYKEHUN, OCTPOBA, MbICbl U Ap.).



3.31 ANnHa pasroHa BOJIH: PaccToAHWE OT MecTa 3apOXKAeHMA BETPOBbIX BOMH 40 3a43aHHON TOUYKM
Ha aKBaToOpMM BOZ0EMA.

3.32 eMKOCTb NOTOKa HaHOCOB: MaKcMManbHOE KOAMYECTBO HAHOCOB, KOTOPOE BOJIHbI U TeYeHUA
CnocobHbl NnepemeLlaTb BAONb AAHHOIO y4acTKa bepera B e4MHULY BPEMEHM.

3.33 MCKYCCTBEHHbIM NAsxK: MAsAXK, CO34aHHbIA NMPU y4acTUM aHTPOMOrEHHbIX CPEACTB AOCTAaBKM
HaHoCOB B 6eperosyto 30Hy.

MpumeyaHne - OTHOCUTCA K TMAPOTEXHUYECKMM COOPYHKEHMAM. MOMKET MCNONb30BaTbCA KaK B
6eperosalMTHbIX, TaK U PEKPeaLMOHHbIX Lensx.

3.34 WCKYCCTBEHHbIN CBOOOAHbBIN raneyHblt NAAXK: MCKYCCTBEHHbIM NAAXK, co3gaBaemblit 6e3
NAsXKeyAepHKMBaOWMX COOPYHKEHNM, B aKTMBHOM C/10€ KOTOPbIX COoAepKUTCA He meHee 70% dpaKkunit
KpynHocTbto 6onee 2 Mm.

3.35 WUCKyCCTBEHHbIN CBOOOAHBIN necyaHbl nasxK: WCKyCCTBEHHbIV NAsAXK, co3gaBaemblit 6e3
NAANKeYAEPHKUBAIOWMX COOPYIKEHUIM MYTEM CMJIOLWHOW MAM 04aroBOW OTCLINKM WM HaMbiBa MaTepuana
KpYnHOCTbIO 0,2 - 2 MmMm.

3.36 kAnd: A6pasnoHHbIN yCTyn, BbipaboTaHHbIN BOIHAMU B KOPEHHbIX MOPOAaAX.

3.37 nutoanHammnyeckan cuctema: [MpoTAXKEHHbI y4acToK 6eperoBoi 30Hbl C HE3aBUCMMbIM OT
APYTMX y4acTKoB BtoayKeTom HaHOCOB. Kaxkaas anToanHaMmMyeckas cucTema BK/toYaeT B cebs UCTOYHMK
NOCTYN/IEHUS HAHOCOB, 30HY UX NEPEMELLLEHMA U YHACTOK aKKyMYyAAaLUMN.

3.38 murpauma HaHocoB: [lonepemeHHble MepemeleHns HaAHOCOB B MNPOTMBOMOAOMKHbIX
HanpaBieHWUAX 33 4 NTeNbHbIA MHTEPBan BpeMeHUu. CneayeT pasnnyatb B0 bbeperosble M nonepeyHble
MUrpaLmm HaHOCOB.

3.39 MOLWHOCTb NOTOKA HAHOCOB: PeanbHbI pacxos, HAHOCOB; MPU NOJHOM HACbILLEHWMM NOTOKA
HaHOCAaMW MOLLHOCTb PaBHA EMKOCTMU.

3.40 HaroH: MoBblWweHMe ypoBHA B beperoBol 3oHe mopA (Bogoema), rnaBHbiM 06pasom, nog,
AeNCTBMEM BOJIH M BETPA.

3.41 Hu3oBOM pa3mbliB: PazmbiB Hepera 3a MCKYCCTBEHHBIMU MU €CTECTBEHHbIMM NPENATCTBUAMM
(nopToBbIit Mon, cepusi BYH, MbIC U 4p.), NPEPbIBAOWMMU UAN YMEHbBLLAOWUMW NOCTYNIeHUE HaHOCOB
Ha CMEXHbII Y4aCTOK, PAaCroIOXKEHHbI HUXKE MO HanpaB/ieHUIo BAONb6eperoBoro NoToka HaHOCOB.

3.42 Hblpatowmii 6ypyH: PaspylueHre BOMH NyTeEM OMNPOKMAbIBAaHMA BEPXHEN YacTu rpebHAa u ero
nageHus Bo BNepeam HaxoaaLwytoca N0XK6MHY.

3.43 nnax: ®opma penbeda H6eperoBoit 30HbI, CNOKEHHAA HaHOCamM, 0bpa3oBaBLUAACA B 30He
Aencrsma npMboMHOro NoToka.

3.44 noaBoAHbIN Ban: AKKYMynsiTUBHaa dopma penbeda B NOABOAHON 4yacTuM nasxKa (06bl4HO
necyaHas), NPOTATMBAOLLAACA BAONb Hepera Ha HEKOTOPOM PACCTOAHUU OT HEro.

3.45 noaBoAHbIA BO/IHOMOM: BpaonbbeperoBoe rMApPOTEXHUYECKOE COOPYKEHUE C BEPXHEW
OTMETKOM HUXKEe YpOBHA BOAbl, 06e OKOHEYHOCTM KOTOPOro He coeamHAlTca C  bHeperom,
npeaHasHaYeHHoe A1 raleHnsa BOH U yAepKaHWA HaHOCOB.

3.46 NOTOK BO/MIHOBOWN 3Hepruun: KoamyecTBO BOSIHOBOW 3HEPrMM, MEPEHOCMMON B eAMHUUY
BPEMEHMW Yepes ceyeHre eauHUYHON LWKUPUHDI, NEPNEHAMKYNAPHOE Y4y BOJIHbI.

3.47 nonepeyHoe nepemelleHMe HaHOCOB: [epemelleHne HAaHOCOB MO HOpManu K bepery nog
OEeNCTBMEM BOJIH N TEYEHUA.

3.48 npubonHasa 30Ha: 30Ha, PACNO/IOKEHHAA MEeXAY JIMHUEN NocneAHero paspylleHnsa BOAH U
BEPLUMHOMN UX 3aneckKa.

3.49 npunboIHbLIA NOTOK: [BUXKEHWE BOAbI, BO3HUKLUEE MEXAY 30HOW MocnefHero paspyleHus
BOJIH 1 BEPLUMHOM 3aniecka.

3.50 npunaw: NMonoca HENOABWKHOIO /ibAa, BPEMEHHO CKpensieHHasa (cmep3lasnca) ¢ beperom u
BEpPXHel 4YacTbio NoABOAHOIo 6eperoBoro cKAoHa.

3.51 pacxopn HaHocoB: KonnyecTBo HaHOCOB, MEPEHOCMMOE B eAMHULYY BPEMEHU Yepes cevyeHue
NoTOKa, NepneHANKYAAPHOE HanpaBieHUIO UX NepemeLLeHuns.

3.52 pacyeTHas BbiCOTa BOJIH: BbicoTa BOMH 3afaHHON obecnevyeHHOCTU B CUCTEME PacCYeTHOro
WTOpMa.

3.53 pacyeTHbIn wTopMm: LLITOpM, NOBTOPAEMOCTbIO OAMH pa3 B 3afAaHHbIM Nepuon BpemMeHMU
(Hanpumep, 25, 50 nnan 100 neTt) U xapaKTepU3YHOLINIACA MaKCUMa/IbHbIMM 33 3TOT Nepuos 3N1eMeHTamm



BOJIH.

3.54 pedpakuma BoNH: M3meHeHWe HanpaBieHMA PacnpoCcTpPaHeHMA BOJIH NPU NepecevyeHnn MMmu
MEeJIKOBOZHOrO y4acTKa Mops Noj yrnom K nsobaram.

3.55 ckonb3sAwmi 6ypyH: PaspylueHrMe BONH NyTEM HEOAHOKPATHOrO CKaTbiBAaHUA BOAbl C rpebHs
BOJIHbI MO €ero nepeaHemy CK/I0HY.

3.56 cnekTp BOAH: Cymma 3/1eMEHTapHbIX BOJIH Pa3/INYHbIX 4acToT, O6bIYHO C Pa3HbIMU
aMMAMTYAaMM, C HECOBMAZAOLWMMMN HANPaBAEHUAMM PAaCcNPOCTPaHEHUA U ciydYalHbiMK dasamum oT 0 go
27,

3.57 ype3s Bogbl: /IMHMA nepeceyeHMA OEpPeroBoro CKAOHA C MNOBEPXHOCTbIO BogoemMa npu
OTCYTCTBUM BOJIHEHMA.

3.58 TpaHchopmaums BOH: MU3MeHEHME BbICOTbI M ANUHbI BEryLNX BOH, UCKPUBAEHNE UX GPOHTOB
noA BosaencTenem penbeda AHa, NPENATCTBUMN, TEUEHUIA.

3.59 ypoBeHb Mops (Bogoema): BbicoTa HEeB3BO/JIHOBAHHOM MNOBEPXHOCTM Mops (Bogoema),
n3Mepsaemas OTHOCUTE/IbHO HEKOTOPOro rOPU30HTa, YC/IOBHO NPUHATONO 3@ Hy/b.

3.60 dacoHHble maccuBbl: BeToHHbIe UK Kene306eToHHbIe N34eNNA CNeuuanbHOM KoOHGUrypaumm,
ncnosibayemble s 3alnTbl 6epera oT BO34eNCTBUS BOJIH U TEYEHUA.

4. O603HayeHuAa

Di% - KpyNnHOCTb HAHOCOB, COOTBETCTBYHOLLLAA (% 06ecneyeHHOCTU NO KPUBOWM rPaHyIOMETPUYECKOTO
cocTaBa, M;

d - rnybuHa Boapl, m;

dcr - KpUTHMUECKas rybuHa No IMHUM NepPBOro obpyLLIEHNs BOH, M;

dcr.y - KPUTUYECKAA rNyOMHA, COOTBETCTBYHOWAA NOCAefHEMY 0OPYLIEHMIO BOJIH, M;

g - yckopeHue cBob0aHOro nageHns, m/c?;

His - oTMeTKa ypoBHA Mops i% obecne4yeHHOCTH, M;

H, - BbICOTA BOJIHOBOIO HaroHa, m;

Hcr - OTMETKA AHA B MecTe NepBoro obpyLeHuns BOJH, M;

Hcr.y - OTMETKA AHa B MecTe nociegHero obpyweHns BoH, M;

Heruis - OTMETKA AHA B MecTe nocnefHero obpyleHus BOAH % obecneyeHHOCTUM B cucTeMe
pPacyeTHOro WTOPMA, M;

hig - BbICOTA BOJIHbI i% 06eCneYeHHOCTN B CUCTEME PACHETHOTO WTOPMA, M;

hcr - BbICOTa BOJIH Ha rnybuHe nepBoro obpylueHus, m;

her.u - BbICOTA BOJIH Ha rybuHe nocneaHero obpyleHus, m;

hd - CpeAHAn BbICOTA BOJIH Ha r1yboKon BoAe, M;

hcr - CpeAHAs BbICOTA BOJIH Ha r/1lybMHe NepBoro obpylleHns, m;

h,, . - cpenHas BbICOTa BONH Ha ry6MHe NOCNeAHEro obpyLIeHNs, M;

h; - BblCOTa 3HEpreTMYeckn 3KBMBaANIEHTHOW BOHbI, M;
hrun - BbICOT@ HaKaTa BOJIH, M;

T - cpeanwii nepuog BonH, c;

A - cpeaHAn ANMHA BONH, M;

Ko - Knacc oKaTaHHOCTM YacTUL, NAAXEBOro MaTepuana;

k - BONHOBOE YNCNO;

Kok - KO3GOUUMEHT, YyUMTHIBAIOLLMIA BAMAHME CTENEHW OKaTaHHOCTU NAAXEBOro maTepuana Ha
MHTEHCUBHOCTb €ro nepemeLLeHus;

kt - KoadpdMUMEHT TpaHchopMmaLmu;

Ly vazs - AIMHA HaKaTa BOJIH Ha HAABO/HYIO YacTb NAAXKA, M;

Lu1% - NONHAA ANMHA HaKaTa, cuMTas OT MecTa nocaeaHero obpyLIeHMA 40 BEPLIMHbI 3an1ecKa BOJH
1% o6ecneyeHHOCTM B CMCTEME LITOPMa NOBTOPAEMOCTbIO OAMH pa3 B 25 net, M;

Q - eMKoOCTb BAONbOEPEroBOro NOTOKa HaHOCOB NoJ, Bo3AeicTanem BosH, m3/c (m3/cyT, m3/roa);

V& - cpeHeroaoBble NOTepU MaTepuana Ha UCTUPaHUE Ha eanHULY AanHbI Bepera, m3/(km-roa);



V. - CKOpocCTb BeTpa, M/c;

Y, - 06bemHbIl Bec YacTuupl, H/m3;

ngn - BbICOTa MaKCMMaAJZIbHOTO 3ansieCka, m;

@D - koapPuumeHT opmbl YacTUL;
() - Kpyrosas 4acToTa BO/IHbI, paa/c.

5. O6uwme nososKeHus

5.1 TpeboBaHWA W NONOXKEHMA HACTOAWErO CBOAA MPABUA  [O/MKHbI cobaogaTbca npwm
NPOEKTUPOBAHMM MEPONPUATUI NO 3alLUTE OTKPbLITbIX HepPeros BHYTPEHHUX GECNPUANBHBIX MOPEN OT
BO34EWCTBMIA BOMIH U NibAa OT NOATOMNJEHUA NPU MOBbILEHUAX YPOBHA BOAbI. HacToAwmiA cBog, npasun
MOeT ObiTb TaKKe NPUMEHEH MpX NPOEKTUPOBAHWW Oepero3almUTHbIX COOPYKEeHUM Ha beperax
BOAOEMOB (03€ep U BOAOXPaHUAMULL).

5.2 NMpoeKTMpoBaHUe 6epero3amnTHbIX MEPONPUATUIA AOSKHO BbINOAHATLCA C y4eTOM TpeboBaHwMi
CMN 38.13330 n cobnogeHvem TpeboBaHWI NO OLEHKE BO3AENCTBMA BO3BOAMMbLIX COOPYXKEHWUM Ha
OKpY*KaloLLyto cpeay W OXpaHbl NpUpoabl.

5.3 B KypOpTHbIX 30Hax BO3BOAMMbIE COOPYMKEHMA HApALY C O6eperosalmTHbIMU GYHKLUAMMU
O0/KHbI 061343aTb BO3MOXKHOCTbIO MX MCMO/Ib30BAHWNA B PEKPEALMOHHDIX Lesx.

5.4 3¢ dekTnBHOCTb BeperosaluTbl onpeaenserTca cobatogeHMem cneayowmx NPUHLMUNOB:

5.4.1 beperosawuTHble COOPYXEHUA Hapagy CO CHUMKEHWMEeM BOJIHOBOrO BO3AEWNCTBMA Ha
6eperoBoit CKNOH U NAAXKEBYIO NO0CY AO/IXKHbI PEryinpoBaTb NepemelleHme HaHOCOB B NpubperkHoM
30HE MOpA B LLeNIAX COXPAHEHUA N BOCCTAHOB/IEHMA MAAMKA KaK OCHOBHOTO 3/1eMeHTA 3awuTbl bepera.

5.4.2 beperosawmTHble COOpPYXKeHUA A0/XKHbl obecrneynBaTtb 3awWuTy Hepera OT BOJIHOBOTO W
1ej0BOr0 BO34ENCTBMA B YCNOBUAX CE30HHbIX M MHOTONIETHUX KONebaHM YPOBHS BOAbI.

5.4.3 VIH)XeHepHble peLleHns SOMKHbI He TOJIbKO NpeaycMaTpuBaTh 3alUTY KopeHHoro bepera ot
abpasnm 1 aKKyMynaTMBHbIX GOpPM OT pPasmbiBa, HO M NPefoTBPALATL 3aTOMAEHWE U MOATOMN/EeHUe
NpUAeramLLnX TEPPUTOPUIA CyLIK, CBOAUTL A0 MMUHMMYMA BOLOHACbIWEHME TPYHTOB, NpuUBOAALLEe K
Pa3BUTUIO U MHTEHCUPUKAL MM ONONSHEBBIX U APYTUX HEFrAaTUBHbIX NPOLLECCOB.

5.4.4 beperosalnTHble MeponpuUATUA SOKHbI COXPAHATb U Yay4LlaTb 3KOJIOTMYECKY0 06CTaHOBKY
B NPMOpPEKHOM 30He BOAOEMA M HA NMPU/IEratoWem y4acTKe CyLun.

5.4.5 Temnbl ocyuiecTBieHmsa 6epero3anuTHOro CTPOUTENbCTBA A0IXKHbI 06A3aTeNbHO onepexkaTb
TEMMNbl pa3pyLleHna 6eperos 1 3aTOMNAEHUA NN NOATONAEHUA NPUIEratoLLNX TEPPUTOPUIA CYLUN C yHETOM
NPOrHO3a WTOPMOBOW aKTUBHOCTM MOpPA Ha bBaunKalilme HECKONbKO NeT. B ycnosuAx cylw,ecTBoBaHUA
BAONbOEpPeroBoro nepeHoca HaHOCoB 6epero3anTHOE CTPOUTENBCTBO AO/IKHO NPOBOAMTHCA HABCTPEYy
NX NOTOKY € 06A3aTeNIbHOM 3aLUUTOM OT pa3mbiBa HU30BbIX Y4acTKOB bepera.

5.4.6 bBeperosalutHble MepPONpPUATUA LOJIXKHbl PEaNN30BbIBAaTbCA B rPaHMULAX AIMTOAMHAMUYECKMX
cuctem. OOHAKO C  y4yeTOM CTEMeHM OCBOEHWMs Y4yacTKoB MobepexbAa B Npeaenax OgHOM
NIUTOAMHAMUYECKOM CUCTEMbI, Pa3MepoB BO3MOMKHOFO MaTepuanbHOro yuepba M OTPULATENBHbIX
3KOJIOFMYECKUX NOCNeACTBUI OT paspyLLeHMa 6eperos U pacnonoXKeHHbIX B UX Npegenax NpombILLAeHHO-
TPAHCMOPTHbIX OOBLEKTOB W HaceneHHbIX NYHKTOB 6eperosaluTHbie MeponpuATUA MOFYT HOCUTb
n3buMpaTeNbHbI NOKa/IbHbIN XapaKTep.

5.5 Pa3paboTke nt06bix 6eperosalmnTHbIX MeponpuaTU B 06A3aTe/lbHOM MOpAAKe A0/XKHa
npeALwecTBOBaTb OLEHKA COBPEMEHHOFO COCTOAHMA PACCMATPMBAEMOro yyacTka bepera c yyetom
TEHAEHUMA ero pJanbHenwWero pasBUTUA U BAMAHUA BO3BOAUMBIX COOPYKEHUW HA TMApo- WU
NIMTOAMHaMUYECKMEe NpoLecchl.

5.6 Mpu NpoeKTMpOBaHMM MepPONpPUATUIA NO 3awmTe beperos crenyeT UCXOAUTb M3 TOFO, YTO
addeKTMBHOCTL N1OOOro KoMMeKkca BeperosalnTHbIX COOPYKeHUI ByaeT onpeaensaTbCa HaMUYMEM B
HEM BOJIHOTACALLMX COOPYXKEHUN. [pUMeHEeHMEe NNAKEYAEPKMBAIOLWMX U BOJIHOTACALLMX COOPYKEHU
Pa3/INYHbBIX TUNOB AONYCTUMO TOJIbKO NPU OTCYTCTBMM YCNOBUI ANA obpasoBaHMA cBOOOAHOro nAasxa
nosHoro npodwuna.

5.7 beperosalntHble MeEPONPUATUA CeayeT YBA3bIBaTb C CEMCMUYECKMMU, MPOTUBOOMON3HEBLIMM,
NPOTMBOOOBANBHBIMW U APYTMMU MEPONPUATUAMM, MpefHa3HAYeHHbIMM AR 33WUTbl OT OMACHbIX
NPUPOAHbIX NPOL,ECCOB.



5.8 TMpoeKkTMpoBaHMe b6eperosallmTHbIX COOPYXKEHUA [OMKHO OCYLECTBAATLCA Ha OCHOBE
reHepanbHOM cxeMbl 6epPero3awmnTHbIX MEPONPUATUA NO AAHHOMY PETNOHY.

MpW OTCYTCTBMM TFeHepasbHON Cxembl OeperosawMTHbIX MEepPONPUATUIN MO AAHHOMY PEFMOHY
NnpoeKkTnpoBaHMe 6epero3aluUTHbIX COOPYKEHUIM B 06A3aTe/IbHOM NOPALKE AO0MKHO OCYLLECTBAATLCA C
Hay4YHbIM COMPOBOXAEHMEM C MpuBAevYeHUeM NPodUbHbIX opraHun3aumin. CoctaB U 06bEM HAyYHbIX
nccnenoBaHUM B TaKOM C/lyvae AOKEH COOTBETCTBOBATL 6.3.4.

5.9 Tpu npoeKkTUpOBaHMM OeperosallMTHbIX MEpPONPUATUIA  ecTeCcTBEHHbIM (@  TaKxke
WCKYCCTBEHHbIN) NAAXK, obecneuMBalolLMii 3alMTy NPUAEraloled K Hemy TeppuUToOpuUM, LOKEH
paccmaTpmBaTbCA Kak OeperosawMTHoOe COOpy)KeHMe. ITO MNOOXKEeHWEe OTHOCUTCA M K C/ay4alo
pacWMpPeHMs CYLLLECTBYHOLLENO NAAMKA.

5.10 Paspabotka gna ueneit nnaxeobpasoBaHMA MeCYaHOro MmaTepuasa, 3asieratolero B
NoABOAHbIX OT/IOXMEHUAX, OOMYCKAeTCA TO/NIbKO B TOM C/yvyae, €C/IM [0Ka3aHo, YTO ero usbATMe C
NnogBOLHONO CK/NOHA He MPMBEAET K HAPYLWEHMIO YCTOMYMBOCTM OeperoBOro CKAOHa WM yXyALeHWUHo
3K0o/10rMYecKko 06CTaHOBKM B MpUEratoLLeN akBaTOPUKN BOAOEMA.

5.11 Mpwn co3a4aHNM UCKYCCTBEHHbIX NAAXKeN Ha Nobepexbax, rae ecTeCTBEHHbIE NASKM B NPOLLIOM
OTCYTCTBOBA/IN, CNELNANbHBIMU UCCAEA0BAHUAMM MO TMAPO- N INTOANHAMUYECKMM YCNOBUAM LOMKHbI
6bITb  YCTAaHOB/IEHbI  BO3MOMHOCTb  BbIMNOJIHEHMA  WUCKYCCTBEHHOW  OTCbINKM  WMAWM  HaMblBa
naaxepopmupylowero maTepuana Ha NoBepxHOCTb 6eperoBoro CK/AOHa, a TaKXe CcocTas
nasyxkebopmmpytowero matepuana (necyaHblt UAU rpaBUIAHO-TasIeYHbIiN).

5.12 KOMMNOHOBKA M KOHCTPYKLMM HBepero3awmMTHbIX COOPYKEHUN A0MKHbBI CBOAUTD K MUHUMYMY
BO3HWKHOBEHME 3aCTOMHbIX 30H.

5.13 [Ona cTpouTenbcTBa OeperosawMTHbIX COOPYXKEHWUIW He [AOMyCKaeTca MpUMeHeHue
MaTepmanos, KOTOPbIE MOTYT MPUBECTU K XUMUYECKOMY WU APYITMM BUAAM 3arpA3HeHUA.

CTpouTennbcTBo 6epero3almMTHbIX COOPYKEHWUM, B YAaCTHOCTM M3rOTOB/IEHME CBAMHO-LUMYHTOBbIX
OrpaX4eHWM U3 MeTanlonpoKaTa, ObiBWEro B 3KcnayaTauuu, B TOM 4uUCNe CTanbHbiX Tpyb, He
Jonyckaerca.

5.14 Ansa oueHKN 3PEKTUBHOCTU NOCTPOEHHbIX HEPEro3aLUUTHBIX COOPYHKEHUN U UX BAUAHUA HA
NPUpPOAHbIE MPOLECChbl M 3KONOrMYecKyto 0OCTaHOBKY Ha 3alMLLAEMOM M COCEAHUX C HUM y4yacTKax
nobepexbss HeEOOXOAMMO MNPEAYyCMOTPETb OpraHM3auuio HabnwgeHnin 3a paboTor M cocTosHMEM
6eperosallMTHbIX COOPY)KEHWUI, MNPUPOAHBIMU M AHTPOMOreHHbIMU (TEXHOTEHHbIMK) daKTopamu,
BO3LENCTBYIOWMMM Ha HUX M OeperoBytd 30HY, a TaK¥Ke 3a 3KojJ0rnmyeckon obcTaHOBKOM. Takue
HabNloOoeHUA  [ONKHbI  OCYLWECTBAATbCA Ha BCeX CTaauMsax CTPOUTENbCTBA WM 3KCNAyaTauuu
6epero3alnTHbIX COOPYKEHUN.

5.15 3awuTa 6epera ¢ NOMOLLbIO BOJIHOTACALLNX COOPYHKEHMUN U3 PACOHHbIX MACCUBOB MW KaMHA
[ONYCKaeTca TONbKO B TOM C/lydae, Korga WCKYcCTBeHHoe 06pas3oBaHMe NOAHONPOOUABHOTO NAAXKa
TEXHUYECKM UM IKOHOMMYECKN HelenecoobpasHo.

5.16 3awmTa 6epera ¢ NOMOLLbIO BOMHOOTOOMHbIX CTEH 6€3 BOJIHOracCALWMX COOPYHKEHUN nepes,
HUMW He JonycKaeTcA.

5.17 MNpwu 3alumTe ONON3HEBbLIX CKAOHOB AOMYCKAETCA BO3BOAMTL OEperosallmTHble COOPYKEHUS B
ABa 3Tana:

- Ha NepBOM - BO3BOAWUTb BOJIHOTACALWME COOPYKEHUA (NPUKPLITUSA U3 PAaCOHHLIX MacCMBOB MK
KaMHS) 18 3aluTbl OT abpasum M NpUrpyskn ynopa (OCHOBaHMUA) ONON3HA HA CPOK CAyKObl, PaBHbIN
BPEMEHU CTabuansaumm onoN3HeBOro MaccuBa;

- Ha BTOPOM - BO3BOAMTb KOHTPPOPCHblE HabeperKHble C BONHOOTOOMHbIMM CTEHAMM U T.N.

5.18 [MpoeKTMpoBaHWE OGeperosalMTHbIX COOPYKEHUA C MCNOAb30BaHMEM OETOHHbIX W
Kene3obeToHHbIX KOHCTPYKUMI creayeT Bectu c yyetom TpebosaHuit CM 41.13330. PekomeHayeTcs
NPOEKTUPOBaHME  MOPCKUX  OEeperosalumTHbIX  COOPYKEHUM M3  crneumanbHoro  6eToHa -
rMMAPOTEXHNYECKOIo Ha Cy/1bHaTOCTOMKOM NOPTAaHALEMEHTE.

5.19 MNpumeHsemble maTepuanbl MU MapKM OGeTOHa MO MNPOYHOCTU, BOAOHEMNPOHWULAEMOCTU U
MOPO30CTOMKOCTM B MOHOJIMTHBIX U COOPHbIX KOHCTPYKUMAX OeperosawmMTHbIX COOPYKEHU cnepyet
BbIOMPATb B 3aBUCMMOCTU OT MPUPOAHbIX YCNOBUI BeperoBolt 30HbI. Mpn BbibOpe cocTaBa GETOHHOM
CMecu cnesyeT Y4nTbiBaTb NMPOYHOCTb MHEPTHbLIX 3aM0/IHUTENEN U CTENEHb XMMUYECKOW arpeccUBHOCTM
BoAHOM cpeapbl. Mpun aTomM cneayeT pykoBoacTBoBaTbea TpeboBaHmamm FOCT 26633 n CIM 28.13330.

5.20 MpaBuna npuMeHeHUA KaMHs, UCNO/Ib3YEMOro B 6eperosalunTHbIX COOPYHKEHMUAX, MPUBeAEHbI



B [1].

5.21 [Ona onpepeneHna WHTEHCMBHOCTM W CTEMEHW BO3AEWCTBMA BOJAH W TeyeHWM Ha
beperosawMTHbIe COOPYKEHMA U NASXKMU, BAOAbOEPEroBOro M MonepeyHoro nepemelLeHmii HaHOCOB,
BbI6OpPa ONTUMaIbHOIO BapMaHTa 6epero3anTHbIX COOPYKEHUN U UX KOMMOHOBKW B CIOXKHbIX YC/0BUSAX,
K KOTOpPbIM OTHOCATCA:

- HeoAHOpPOAHOCTb penbeda AHa;

- U3pe3aHHOCTb KOHTypa Heperosoi NMHUK;

- HaNYMe ecTeCTBEHHbIX U UCKYCCTBEHHbIX MPENATCTBUM, OKa3blBatOLLMX BAUAHME HA NPOXOXKAEHME
BOJIH;

- MPUMOPCKME YCTbEBbIE YYACTKUN PEK C TEYEHUAMMU;

- KOMMJIEKC COOPYKEHUM, BKAtOYAOLWMIA B cebsi pasHble TUMbl KOHCTPYKLNI;

- COOPYKeHUA, pasmelllaemble B NpoanBax u byxrax;

- YHUKaNbHble COOpYyXeHuA, TpeboBaHMA K MNPOEKTUPOBAHUIO KOTOPbIX HE YCTaHOBMEHbl B
COOTBETCTBYHOLMX HOPMATUBHbIX AOKYMEHTAX;

- BANAHME NPUPOLHbIX NPOLLECCOB HAa 0OBEKTLI CTPAaTErMYECKON BaXKHOCTU NPU HAaNMYUKN OMACHbIX
pa3mblBOB bepera, peKomeHAyeTcAa NPOBOANTb FMAPaBANYECKOE MOLENNPOBAHME.

5.22 B cooTBeTcTBUM Cc TpeboBaHMAMM CM 38.13330.2012 (NyHKT 4.3) Harpy3Ku U BO3AeNCTBUA BOJH
M Nbfa Ha COOPYXKEeHUA Knacca |, a TakKe Ha COopyXKeHUA APYrMX KNaccosB NpW pacyeTHOMN BbICOTE BOJH
6onee 5 M, MOAyYEHHble PACYETHBIMW METOLaMMW, HEOHXOAMMO YTOYHATb HA OCHOBE HATYPHbIX M
NabopaTopHbIX NCCNeA0BAHUNA.

6. Yuer NPUPOAHbIX yCﬂOBMVI N UCXoaHble AaHHbIEe ONA NPOEKTUPOBAHUA

6.1. HaTypHble HabatoAeHNA U N3MepPeHns

6.1.1 K ocHOBHbIM daKTopam, onpeaenatoLmMm MHTEHCUBHOCTb paspyLleHus 6eperos 1 pasmbiBOB
[OHa, KoTopble A0MKHbI ObITb YYTEHbI MPU NPOEKTUPOBAHMM BeperosalmnTHbIX MePOoNpPUATUIA, OTHOCATCA:
BEeTep, BOJIHEHME, KonebaHWs ypOBHSA MOPSA, NefoBble SABNEHWUS, TEYEHUs, TPAHCMOPT HAHOCOB U
CBA3aHHble C HUM gedopmMaLmn NAAKA U NOLBOLHOIO CKAOHA, @ TAKKe reoNorMyeckoe CTPOeHME U
reomop¢donormyeckune ycnosus 6eperos n NnoABOLHOMO CKOHA.

6.1.2 Ona nonyvyeHua CBeAEHWUN O NPUPOLHbLIX YCA0BUAX NPUBPEKHOW 30HbI MOpA B npegenax
3aWMLLAEMOro y4yacTka c/reayeT WCMNo/b30BaTb [AaHHble HabnoaeHWW, NPOBOAMMbBIX Ha MOPCKUX
rTMAPOMETEOPOJIOTUYECKUX CTaHUMAX. [lpyM  OTCYTCTBMM TaKMX [AaHHbIX B MpoOLEecce WHXKEHEepPHOo-
rTMAPOMETEOPOJIOTMYECKUX WU3bICKAHUI LenecoobpasHO WCNO/b30BaTb METOZ aHa/lloroB M MeToj,
9KCMEpPTHbIX OUEHOK, MNO03BONAKLWME MONYYUTb OCHOBHbIE KAYeCTBEHHbIE W  KOJINYECTBEHHbIE
XapaKTEPUCTUKN TUAPOMETEOPONOTMYECKOrO U JIMTOANHAMMYECKOTO PEXMMOB Yy4yacTKa nobepexbs,
noAaneXallero 3almnTe n CoCeaHUX C HUM.

6.1.3 OpraHusaums 1 npasuaa NPoBeAEHNA UHKEHEPHO-TE0IOMMYECKUX, reoMOPdOOTMYECKUX U
rMapoNMTOAMHAMNYECKMX HabNoAeHUI A0NKHbI COOTBETCTBOBaThL TpeboBaHmAm CM 47.13330.

6.2. batTumeTpuyeckune n Tonorpadpmnyeckmne NaaHbl

6.2.1 [na pacyeta napameTpoB BOJH MCMONb3ylOTCA HaTUMETpUYECcKMe NnaHbl B mMacwTabe ot
1:200000 (Ha rnybokoli Boae), Ao 1:2000 - 1:500 (B npubpekHO 30HE).

6.2.2 ina onpeaeneHunsa ob6bemos gepopmaLlmin NaAKa U NOABOAHONO CKIOHA, OLEHKM MOLLHOCTU
M HanpaB/ieHMA NOTOKOB HAHOCOB U UX AeduLNTa NCNOb3YOTCA BaTMMeTpuyeckne u Tonorpaduyeckue
naaHbl B macwTtabe ot 1:2000 go 1:500. PekomeHAyeMbI UHTEPBaAN - HE MeHee 04HOro roaa.

6.2.3 PaspaboTKa nNnNaHOB pasMELEeHNs W KOMMOHOBKM OeperosawmTHbIX COOPYHKEHWUN,
NJaHMPOBKA 30H O0OLWEro Mnosb30BaHMA, TPacCMpPOBaHME NOAbE3AHbIX AOPOr U Aopor obuero
No/Ib30BaHUSA NPOBOAATCS HA OCHOBE MNJ1aHOB B MacluTabe:

- or 1:5000 go 1:1000 npu pa3paboTke 6eperosalwmTHbIX MEPONPUATUA U Ha CcTagunax,
NPeALecTBYOLNX MPOEKTHOM AOKYMEHTaLNW;

- B macwTabax 1:500 nnm 1:200 npm pa3paboTke NPOEKTHOM U paboyeit LOKYMEHTALMUMN.

JonyckaeTcs MCcno/ib30BaHME B KayecTBE OCHOBbI MaaHoB B macwTabe 1:1000 npu paspaboTtke
NPOEKTHOM U paboyen fOKYMeHTaLUN Bepero3almTHbIX COOPYKEHNIN TONBKO NPU YCIOBUM CNOKOMHOTO
penbeda AHa M OTCYTCTBMA TMAPOTEXHUYECKNX COOPYKEHUIM HA yUaCTKe.

6.3. l'eHepa/ibHble cxembl 6epero3almTHbIX MEPONPUATUI



6.3.1 MpoeKTbl 6epero3awnTHbIX COOPYKEHNIN AONKHbI Pa3pabaTbiBaTbCA COMNACHO reHepabHOM
cxeme 6eperosawuTHbIX MeponpuATUA B AAHHOM pernoHe, NOATBEPXKAAIOWEN WX TEXHUKO-
9KOHOMMYECKYIO LeNnecoobpasHOCTb WM YA0BNETBOPAIOWY MPUPOLOOXPAHHBIM U 3KONOTMYECKMM
TpeboBaHUAM.

6.3.2 PaspaboTka 6epero3awnTHbIX MEeponpuUATUI Ha CTagMU TFeHepasibHOW CXembl AO0J/KHA
NpPoBOAMUTLCA C UCNONb30BAHNEM TONO-DaTUMETPUYECKMX NNaHOB beperoBoi nosockl B macwrabe ot 1:5
000 go 1:25 000, Ha KOTOPbIX YKa3blBalOTCA YYaCTKM pPa3mbiBOB Oepera W CTPOATCA XapaKTepHble
nonepeyHble NPoduaN HaABOAHOM M NOABOAHOM YacTelr HeperoBoro ckaoHa Ao raybuH 15 - 20 m B
KOJINYECTBE HE MeHee ABYX Ha KaXabl KUTOMeTp 6eperoBon IMHUN,

6.3.3 Mpwu nn1aHMpoBaHMM Bepero3allUTHbIX MEPONPUATUIA Ha CTaAUM reHepasibHOM CXeMbl cieayeT
NPOBECTU BCECTOPOHHUE M3bICKAHUA M HAay4YHble UCCNef0BaHMA C YETKMM onpeaeneHnem npobnembl u
ueneit beperosalinTbl, a TakKe pas3paboOTKM METOL0B pPelleHMA MOCTaB/AEHHbIX 3as4ady. [o/KHa ObiTb
nccnenoBaHa 3¢pdeKTUBHOCTb Karkaoro metoga. lNpu Bbibope meTona AO/KHbI OblTb yYTeHbl BCe
¢dakTopbl, Kak 6naronpuATHble, Tak M oOTpuLaTeNbHble, OCOOEHHO B OTHOLIEHWUM 3KOIOTMYECKOrO
COCTOAHMA 3aLLMLLLAEMOrO Y4acTKa NobepeXKba C OLEHKOW CTeNeHN BO3AENCTBUA Ha OKPYKAIOLLYIO cpeay.

6.3.4 B reHepanbHOM cxeme beperosalmTHbIX MEPONPUATUIA A0/13KHbI ObITb YCTaHOB/IEHbI: FPAHMLbI
NNTOAMHAMMUYECKUX CUCTEM; BETPO-BOJIHOBOM W YPOBEHHbIA peXuMmbl NpPUOpPEXKHOM 30HbI MopA B
npegenax Kaxpon NUTOAMHAMUYECKOW CUCTEMbBI; Nef0Bble SBAEHWA; TE€O/I0TMYECKOE CTPOEHMue
noABoAHOM M HAABOAHOM YacTel 6eperoBoro CKA0OHa; KapTa HAaHOCOB Ha MAAXKE U NOABOAHOM CK/OHE;
WHTEHCMBHOCTb Pa3mbliBa bepera 1 NOABOAHOIO CKAOHA 338 MHOFONETHUI NepPUoL; BCE KONMYECTBEHHbIE
M MPOCTPAHCTBEHHbIE XAaPaKTEPUCTUKKU BAO/bOEPEroBOro M MNOMEPeYHOro nepemeLLeHns HaHOCOB;
WUCTOYHUKM MUTAHUA NAAMXKENA HAHOCAMM; MPOYHOCTb U FPaHY/IOMETPUYECKUI COCTaB NAAMKEBbLIX HAHOCOB;
6104KEeT HAHOCOB B JIMTOAMHAMMYECKUX cucTeMaX; IPPEKTUBHOCTb CYLLECTBYHOLWMX Bepero3almnTHbIX
COOPYKEHUIN U UX BAUSAHME Ha COCeAHME Y4acTKM Mobeperkba M Ha OKPYXKaloLWy cpeay; pacyeTHas
LWMPKUHA NAAXKa, HeobxoaMMman ANA ralleHna SHePrnmn BoAH 3a4aHHON obecneyeHHOCTU B perMme 1 gns
peKpeaLMoHHbIX Lenei; HeobxoanMble TUNbl HeperosalMTHbIX COOPYKEHUIN; pasmeLLeHne U OCHOBHble
pa3mMepbl COOPYKEHUIN MO PEKOMEHAYEMOMY BapmnaHTy beperosalLmTobl; Kapbepbl NAAKEBOrO MaTepmana
W ero rpaHyJIoMeTpUYecKMii COCTaB, a TaKXKe 3amnacbl 3TOro mMatepuasna; OHAMKeT NAAKEBbIX HAHOCOB
nocne peanusaunmn 6HeperosawmTHbIX MEPONPUATUIN MO  KaKLOMW JIMTOAUHAMUYECKON CUCTEME;
dusnyeckne obvEMbI U 06LLLAA CTOMMOCTb BEpPEro3alUTHbIX MEPOMNPUATUIA, B TOM YMC/e NO oYepeanm
CTPOUTENLCTBA.

6.3.5 B reHepanbHOM cxeme A0/KHbI ObITb NPeayCMOTPEHbI Mepbl, NpeaoTBpaLLaloLLInMe HU30BbIE
pa3mbiBbl 6eperos n gpyrve BO3MOXKHble OTPULLATE/IbHbIE NOCNEACTBMA BO3AENCTBMA Bepero3awmMtHoro
KOMMJIeKca Ha NPUPOAHYIO cpeay U AMHAMUKY 6eperosoii 30HblI MOPA B NpeAeniax 3alMLLaeMbIX y4acTKOB
nobepexba U cCOCEQHUX C HAM.

6.3.6 TleHepanbHble cxemMbl 6eperos3awMTHbIX MEepPonpUATUIA  AO0/KHbI OblTb 0OOCHOBAHbI
M3bICKaHMAMWU. [paHULbl pPaNoOHA W3bICKAHWMA [OJKHbI OXBaTblBAaTb HEe TONMBKO Yy4acTok 6Oepera,
noasexalinin 3almTe, HO U conpeesibHble C HAM y4acTKu, obpasytowme eguHyo AMTOAMHAMUYECKYIO
cucTemy.

Pa3paboTKa reHepanbHbIX CXEM U NPOEKTOB Bepero3alnTHbIX MePONPUATUIA, @ TaKKe U3bICKaHUA
ONA  HUX  [OMKHbI  BbINOAHATECA MNPOOUABHBIMU  MPOEKTHO-U3bICKAaTENIbCKUMW  OPraHn3aLmMaAMn C
npuBae4YeHneM, NPy HEOBXOANMMOCTHU, HayYHO-UCCNEAOBATENBCKUX YUPEKAEHUINA.

6.4. YpoBeHb mopsa

6.4.1 K pac4yeTHbIM XapaKTepUCTUKaM YPOBHA MOPA OTHOCATCA:

- MaKCMMajbHble, cpegHMe U MUHWMANbHbIE MX 3HAYEHUA 3a pacCMaTpMBaEMbIt WHTepBan
BPEMEHW U3 CpeaHeroaoBbIx;

- YPOBHM 3aZaHHON obBecneyeHHOCTU MAKCUMAJbHBIX, CPEAHUX U MUHUMA/bHbLIX 3HAYEHUN U3
CpenHerofoBbIX 3a PacCMaTPUBaEMbli NepUoL, BPEMEHH;

- MaKCMManbHble aMNANTYAbl KOJIe6aHUI OTMETOK YPOBHS.

6.4.2 Mpn NPOEKTUPOBAHUM Oeperos3allUTHbIX COOPYNKEHUN AN pacyeTa YPOBHEN 3aJaHHOWM
obecneyeHHOCTM UCNOb3YOTCA AAaHHbIE MHOTONETHUX HabntogeHNit:

- AVHOM paga He meHee 20 fIeT Npu A4aBHOCTM NocaeaHUx HabatoaeHnn He 6onee 5 ner;

- AnvHom psiaa He meHee 30 fieT NpuW AaBHOCTU NocaegHUX HabaoaeHnin ot 6 go 15 ner;

- ANvMHOM psiaa He meHee 50 neT Npu 4aBHOCTU NocaegHUX HabatoaeHuit 6onee 15 ner.



[nA oueHKM 3aTonIeHns, NOATONIEHUSA, TMAPOCTAaTUYECKOro AaBAEHWNA, UHTEHCMBHOCTM BOIHOBBIX
N NefoBbiX BO3AENCTBUIA Ha BeperosaliuTHblie COOPYXKeHUs N beper HeobXxoAMMbI faHHble 06 OTMEeTKax
YPOBHA MOpSA 3alaHHOM 06ecneyeHHOCTM M3 HaMBbICLIWNX, CPeAHUX U HAUHU3LLMX OTMETOK 3a rog, pacyet
KOTOpPbIX BbIMNOJIHAETCA CTATUCTUYECKOM 06paboTKOM AaHHbIX HATypHbIX HabAlOAEHWI 33 YPOBHEM C
NOCTPOEHNEM Ha UX Ba3e TeoPETUUYECKUX KPUBbIX 06ECneYeHHOCTN B COOTBETCTBMM C NPUIONKEHMEM A,

6.4.3 MNpun oTCcyTCTBUM HabNlogeHMI 33 YPOBHEM Ha y4yacTKe MPOoeKTUpyembix BeperosaluTHbIX
COOPYKEHUN XapaKTePUCTUKU YPOBHS OMNpeaenstoTcd Mo AaHHbIM HabnogeHui no 6aunkanwemy
BOAOMEPHOMY MOCTY NPU COOTBETCTBYIOLLLEM 06OCHOBAHUMU.

6.5. Betep

6.5.1 Betep - rnaBHbili BOAHOOOpa3ywOWMUA GaAKTOP, PaCYETHbIE XaPaKTEPUCTUKU KOTOPOro
MCMNONb3YHOTCA A5 onpeaesieHMA NapameTpPoB BOJIH PACYETHbIX LITOPMOB 3aZaHHOM NOBTOPSEMOCTH, a
TaK)e CTOHOB W HAaroHOB B NPUOPEXKHON MeIKOBOAHOM 30He.

6.5.2 PacuyeTHble XapaKTePUCTMKKU BeTpa Hafd, akBaTopuven mMoryT bbiTb onpeaesieHbl No AaHHbIM
6eperoBbIX CTaHLUMI, CYyA0BbIM HabOAEHMAM UK CTaTUCTUYECKON 00paboTKOM Bapmuyecknx nosen.

6.5.3 PacyeTHble XapaKTepUCTMKM BeTpa onpeaensaAwTca C ydetom pekomeHgaumn CIl
38.13330.2012 (npunoxeHue A) B COOTBETCTBUM C KJ/IaCCOM MPOEKTUPYEMbIX TUAPOTEXHUYECKUX
COOpPYKEHUN.

K pacyeTHbIM XapaKTepucTMkam BeTpa, onpeaensdembiM MO AaHHbIM OeperoBbiX CTaHUMN,
oTHOCATCA cKopocTb BeTpa (Vw, Mm/c) Ha BbicotTe 10 M Hag CMNOKOMHbIM YpOBHEM MOpSA
(aHemomeTpuyeckan) 1 ero Hanpas/ieHMe.

6.5.4 [ina pacyeTa 3/1eMeHTOB BOJIH N0 6eperoBbiM CTaHUMAM MPU ANMHE pasroHa BO/H He 6onee
100 KM umcnonb3yloTca AaHHble HabAAEHWIA 33 CKOPOCTbD M HaMnpaBAeHUAMU BeTpa, Umerowme
NPOAOMKUTENbHOCTb HE MeHee 20 neT.

6.5.5 PacueTHble peXMMHbIe XapaKTePUCTUKN BETPa MO AaHHbIM HabaloaeHu onpeaenstoTcs B
COOTBETCTBMU C NPUIOKeHUEM b.

6.5.6 [ns 3ameps3atowmx mopei (BogoemoB) Tabanua NoBTOPSEMOCTM BETpa COCTaBASETCA 3a
6esneaHbIN nepuoa.

6.5.7 [OnAa Kaaoro BOJIHOOMACHOrO HanpaBieHMA BbIMOJHAETCA pacyeT MNOBTOPAEMOCTU W
BEPOATHOCTM npeBblweHUa F, % (obecneyeHHOCTM) MO BCemy AManas’oHy cKopocTei. MMpu 3sTom
NOBTOPAEMOCTb KarKAoro HanpaBaeHus npuHMmaetca 3a 100%. Mo nosnyvyeHHbIM 3HAYeHMAM Ha
6unorapndmMmnyeckoir KnetyaTke BepOATHOCTU CTPOMUTCS 3aBMCMMOCTb pacnpeneneHns CKopocTu BeTpa
(pexkumHan ¢yHKUMA) AaHHOrO BOJIHOOMACHOrO HanpasBAeHMA OT ee obecrneyeHHOCTH, KoTopas
3KcTpanosmpyeTca B 061acTb 60/1bLINX CKOPOCTEN.

6.5.8 B Tex cny4yasx, Koraa g/mMHa pasroHa BosH npebiwaet 100 KM, maTepuanbl HabaogeHUM Ha
6eperoBbIX CTaHUMAX, Kak NPaBUI0, HEe NPUTroAHbl. XapaKTepUCTUKN BETPOBOIO PeXKMMa Hag, akBaTopuen
MOPA MOXHO NOAYYNTb MO AAHHbIM CYAOBbIX HAONOAEHUN AN BAaPUYECKUM MONAM.

6.6. BonHbI

6.6.1 [nA NpoeKTUPOBaHUA MOPCKUX OGeperosallUTHbIX COOPYXKEHWM HeobXxoaMMbl AaHHblE O
NPOAONKUTENBHOCTU LUTOPMOB, UX MOBTOPAEMOCTU B pPeMme U 06 3/s1emeHTax BOAH 3a4aHHOM
obecneyeHHOCTM B CUCTEME A/19 BCEX BOIHOOMACHbIX HanpaBaeHWUM.

B CcOOTBETCTBMM C KAAacCOM MPOEKTUPYEMbIX COOPYXHKEHMN MNOBTOPSEMOCTb PACYETHOrO WTOpPMA
npuHumaetca no CM 38.13330.2012 (nyHKT 5.2), a obecneyeHHOCTb B Hem BbICOT BOAH - no CIl
38.13330.2012 (nyHKT 5.7).

6.6.2 MapameTpbl BONH 3ag4aHHOM 06ecneyeHHOCTU MOXKHO ONpeaenuTb Mo MaTepranam HaTypHbIX
HabnloAeHNI 33 BOJIHEHUEM C UCMNOJ/Ib30BAaHMEM MEeTOAa CTaTUCTUYECKoM 06paboTKK BbICOT M Nepnoaos
BOJIH, €C/IN MPOEKTUPYEMbIE COOPYKEHMA pacnonaratloTca B6AM3M NyHKTa HabawogeHuit. Mpu atom
NPOAOMKUTENbHOCTb PsAa HAabAOAEeHUI A0NKHA ObITb HEe MmeHee 20 neT.

6.6.3 Mpn OTCYTCTBUM AaHHbIX HabAOAEHUI 3@ 31eMeHTaMM BOH BOAM3K 3aLLMLLAEMOTO yYacTKa
bepera napameTpbl BOJIH ONPeAenstoTCs PacyeTOM Ha OCHOBE PEXMMMHbIX XapaKTepUCTUK BeTpa Hag
akBaTopuei. B pacyetax napameTpoB BOJIH Ha rNyboKoW Boae M B 30He TpaHchOpmauum, BKAOYas
nocnegHee obpylweHMe, ONePUPYOT CPEeAHUMWU 3HAYEHUAMM BbICOTbI, MepMoaa M AJWHbLI BOJIHbI B
cMcTeme LWITOPMa 3af4aHHOW MoBTOpseMoCTU. [locne BbIYMUC/IEHMA CPeAHUX 3HAYEeHWI nepexogAaATt K
onpeaeneHuto NnapameTpoB BOJIH 3a4aHHON ob6ecnevyeHHOCTH.



6.6.4 CpeZHIOIO BbICOTY BOJIH Ha ryboKol Boae hd W CpeaHui nepuog, BOJH T ANA NPOCTbIX

ycnosuii BosIHOOOpa3oBaHMA (BeTep MOCTOAHHOW CKOPOCTW AeNCTBYeT Ha BOAHYIO NOBEPXHOCTb B
HanpaB/ieHMM, NeprneHAMKYAAPHOM NPAMOANHENHOW NoAaBeTpeHHOW GeperoBoi yepte) onpepensatoT
cornacHo CI 38.13330.2012 (npunoxeHue A). BxogHbIMW AaHHbIMU ABAAKOTCA pPacyeTHas CKOPOCTb
BETpa, ero NPoAO/IKMTENIbHOCTb, @ TaKXe A/IMHA pa3roHa. HenpepbiBHAA NPoOLOAKUTENbHOCTb BETpa
pacyeTHON CKOPOCTM M HamnpaBNeHWA ONpeaenseTcd No AaHHbIM MHOFONETHWUX HabageHWn. Ons
npesBapuTeNbHbIX PACYETOB NPOLOIKUTENbHOCTL BETPA NPUHMMAETCA PAaBHOW: A1A BOAOXPAHMAULL U
03ep - 6 4; gna mopewn - 12 u.

OnvHa pasroHa onpegenAaetcA MO KapTam C  OrpaHU4YeHUMAMW, npeaycMoTpeHHbimu CIl
38.13330.2012 (A.6 npunoxkeHua A). Mpu 3TOM [AMHA pPasroHa He AOJIKHa MpPeBbllWwaTb 3HAYeHUM,
YKa3aHHbIX B Tabnuue 6.1.

Tabanuya 6.1

3aBMCUMOCTb AJIMHbI Pa3roHa OT CKOPOCTU BeTpa

CkopocTb BeTpa, m/c 20 25 30 40

3HayeHuA npeaenbHOro
pPa3roHa Ha MOpAX, KM 800 600 300 100

6.6.5 BbicoTy BOJIH Ha r/1lybOKoM BoAe 3a4aHHON 0becne4yeHHOCTN B CUCTEME C/ieayeT onpeaenatb
cornacHo CMN 38.13330.2012 (A.7 npunoxeHusa A).

6.6.6 CpeZiHIOl0 BbICOTY BOJIH B ME/KOBOAHOM 30HE € YKAOoHamu aHa 0,002 n 6onee Heobxoammo
onpeaenatb no CM 38.13330.2012 (A.10 - A.12 npunoxeHusa A).

6.6.7 B ycnoBMsX CI0XKHOTO KOHTYpa beperosoii YepTbl pacyeT NapaMeTpoB BOJIH Ha FNyboKoM Boge
BegeTca B cootBetcTBMuM ¢ CIM 38.13330.2012 (A.8 npunoxkeHns A) ¢ MCNONb30BAHUEM CMNEKTPASIbHOIO
meToza.

6.6.8 MNocne BblYUCAEHUSA MapaMeTPOB BOJIH Ha r/yOOKOW BOAe B PacYeTHOM TOYKE NO BCEM
BOJIHOOMACHbIM HamnpaB/lEeHUAM BbIOMPAOT HanpaBieHNEe ¢ MAaKCMMAbHbIMKW MapaMeTpamMu BOJIH (npu
HeobxoaMmMoCTM MoryT bObiTb ABa M 6Gosiee HanpaBNeHWA) M BbINOAHAIOT pacdeTbl pedpakumm K
TpaHchOpPMaLUMKM BOMH NPU ABUMKEHUM UX K Bepery.

Pacuet TpaHchopmaumm BOJIH BbIMOHAETCA ONA OnNpenesieHna napameTpoB BOJIH U OLEHKU WX
BO34EMNCTBMA HA NPOEKTUPYEMbIE COOPYKEHMA.

6.6.9 PacueT pedpaKuum BbINOJHAETCA B COOTBETCTBUMM C TpebosaHumamu CI 38.13330.2012
(npunokeHue A).

6.6.10 PacyeT TpaHchopmauMm BOSH B MESKOBOAHOM 30HE MNpU OAHOPOAHOM penbede AHa
BbINosiHsAeTcA B cooTBeTcTBMM ¢ ClM 38.13330.2012 (npunoxkeHue A).

6.6.11 TpaHcdopmauumio BOMH B C/y4ae HeoAHopogHoro penbeda AHa caeayer onpeaensatb
MeTO4aMMN MAaTEMATUUYECKOTO U TMAPaBANYECKOTO MOLENNPOBAHMA.

6.6.12 MapameTpbl BOAH B NpuboiiHOM 30He cnepyeT onpeaenatb cornacHo CMN 38.13330.2012
(npunoxkeHme A) c y4eTOM YKNOHOB AHa.

6.6.13 Kputnueckyto rnybuHy no AMHUKM nepBoro obpyleHns BoaH dg, M, cieayeT onpeaenatb C
yyeTom VyKAOHOB AHa no CM 38.13330.2012 (npunoxeHue A) mMeToaOM NOC/AeA0BaTe/bHbIX
NpUBANKEHUN.

6.6.14 Kputnueckyto rnybuHy, COOTBETCTBYIOLLYIO NociegHeMy OOpyLEHUIO BOMH dcr.y, M, CNeayeT
onpenenaTe No NPUNOXKeHUto B.

6.6.15 PacyeT BbICOTbI HaKaTa BO/AH Ha Oeper U COOPYKEHUA MNpuM OAHOPOAHOM penbede
BbinonHseTcAa cornacHo CM 38.13330.2012 (npwunoskeHue [l), B cnyyae CylWeCTBEHHO HEOAHOPOAHOro
penbeda AHa (Hanpumep, NpPUM HaAAMYMM HAMPOTMB Y4YacTKA BEPLMH MNOABOAHbLIX KAaHbOHOB) - B
COOTBETCTBUM C NpUIOKeHMeM [ HacToALLero ceoaa npasu.

6.6.16 PedpaKkuma u TpaHchopmauma BOAH 3bl6M paccUUTLIBAETCA, KaK ANA BETPOBbIX BOJH
cornacHo CN 38.13330.2012 (npunaokeHue A).



6.6.17 MapameTpbl BOJIH Ha aKBAaTOPMUAX CTECTBEHHbIX U UCKYCCTBEHHbIX BYXT onpeaenstot no Cll
38.13330.2012 (A.16 - A.20 npunoxeHus A). PacueT gudpaKkummn BoaH B aKBaTOPUAX C HEOAHOPOAHbIM
penbedom gHa peKoOMeHAYeTCA BbINOJAHATL METOA0M MATEMATUYECKOTO MOAE/IMPOBAHMA.

[Ona yToyHeHMA pe3ynbTaToB pacyeToB Audpakumm u pedpakumMm BOJH Ha OrpakAeHHbIX
aKBaATOPMAX BbINONHAETCA TMAPaBANYECKOe MOAENMPOBaHNE Ha NMPOCTPAHCTBEHHbIX MOAENAX.

6.7. PacyeT BETPOBOro 1 BOJIHOBOIO HaroHOB

6.7.1 3HayeHMe BETPOBOr0 HAroHa MPUHMMAETCA NO AAHHbIM HATYpPHbIX HabAoAeHWA 33
MHOTONETHUI Nepuog, a Npu ux otcytctemm onpegensierca no CMN 38.13330.2012 (npunokeHue b).

6.7.2 BbicoTa Bo/IHOBOro HaroHa onpegensaetca no CM 38.13330.2012 (npunoxkeHue b).

6.8. TeueHun B NPUBpPEKHOIM 30HE MopS

CBefeHUA O pexume TeyeHU B NpUOpPeErKHOM 30He BOAOEMOB YCTaHaB/IMBAlOTCA B npouecce
npoBeAeHMA UHXEHEPHO-TMAPOMETEOPOIONMYECKMX U3bICKAHMI, KaK onncaHo B [2]: Bgonbbeperosoe,
BbI3BaHHOE MOAXOAALLMMM BOSIHAMMK, U nonepeyHoe, bopmMmupytoLeecs BOJHEHMEM 33 CYET PA3HOCTU
YPOBHEeN BOAbl MO WMPUHE NPUOOMHOM 30HbI.

6.9. Boonbbeperosoii M nonepeyHbln TPAaHCNOPT HAHOCOB

6.9.1 OueHKa BAO/NbLOEpPEroBOro W MOMNEPeYHOro TpaHCcnopTa FPaBUIAHO-TaNeYHbIX HAHOCOB
BbINO/IHAETCA MO MaTepuasam NMOBTOPHbIX CbeMOK bepera n gHa. [na necyaHbiXx HAHOCOB 3TOT METOS,
NPUMEHMM B NEPBOM NPUBANKEHUN.

6.9.2 MNpu OTCYTCTBUM MaTEPUANOB CbEMOK OLLEHKA EMKOCTM BA0/1bOEPEroBOro NOToKa rpaBUMHO-
rasie4yHblX HAHOCOB BbINOHAETCA MO popmyne (9.25), a necyaHbIXx HAHOCOB - No dopmye

0,5

v (hcm%T)l’s sin20 , (6.1)

Q=0,0023g

50%

roe V - Ko3adPULMEHT KUHEeMaTUHYECKMI BASKOCTU BOAbI, M2/C;

Dso% - CpeaHWiA AuameTp 3epeH necka, m;

hcr13% - BblCOTa BOMIH obecneveHHOCTbIO 13% B cucTeme MO IMHMKM NEePBOro 06pyLIeHnA, M;

® - yron mexay y40oM BOJIHbI MO IMHUM NEPBOTO 06PYLIEHUA U HOPManbIO K Gepery, rpag,

6.9.3 Ons nepexofa K OLeHKe 06beMOB NepeMeLl,eHNAs HAHOCOB 3a onpeaeeHHbl NPOMEKYTOK
BpemeHu Qr, M3/cyT, ucnonbayetca bopmyna

Qr=TP.Q, (6.2)

roe T;- KONM4YecTBo cekyHA, B cyTKax (T = 86400);

Py - NpoAoNKUTENBHOCTb BO/THEHMA 33 pacCMaTPUBAEMbIA Nepuog, CyT;

Q - eMKOCTb NOTOKa HaHOCOB, m3/c.

6.9.4 OueHKa 6loayKeTa HaHOCOB B JIMTOAMHAMMYECKOM CUCTEME OCHOBbLIBAETCA Ha y4yeTe WX
NoCTynaeHus, BbIHOCA U NOTEPb Ha UCTUPaHKeE. BloaXKeT HAaHOCOB onpeaenAeTca B LLe/iAX KaYeCTBEHHOM U
KONNYECTBEHHOM OLEHKM UX AMHAMMKM Ha 3aLUMLLAEMOM y4YacTKe Nnobeperkbs U COCeAHUX C HUM.

6.9.5 OueHKa nonepeyHoOro nepemelleHUs HaHOCOB MOXKET BbiTb BbIMOJ/IHEHA TOJIbKO MO AaHHbIM
TONO-6aTUMETPUYECKUX CbEMOK.

7. Knaccudumkaumsa 6eperosawuTHbIX COOPYKEHU M 061aCcTU UX TPUMEHEHUSA

7.1 BeperosawmTHble COOPYKEHMUSA YCIOBHO NOAPA3AENAOTCA HA ABa OCHOBHbIX TMNA:

- MaccuMBHble, KOTOpble BOCMPUHMMAIOT Ha cebs BO34eNCTBME BOJIH (MCKYCCTBEHHbIE NAANKM,
BOJIHOracawme 6epmbl U3 FOPHOM Maccbl, OTKOCHble Beperosble YKpenaeHus, BOHOracalme NpuKpbITUS
13 GpacCoOHHbIX MACCUBOB, BOJIHOOTOOMHbIE CTEHbI U T.1M.);

- aKTUBHbIE, KOTOPbIE COXPAHAIOT MJIAXKM WU CO34AL0T yCI0BUA AN GOPMUPOBAHUA NAsKeN, 1Mbo
CHVKAIOT 3HEPruto (BbICOTY, MepMos) LUTOPMOBBIX BOJIH (BYHbI, HAABOAHbIE U NMOABOAHbIE BOJIHO/IOMbI,
BKJ/ItOYAs MpPepbIBUCTbIE U BAOKMpPYIOLLME 31eMEHTbI, BaHKeTbl, NOABOAHbIE TPAHLLIEWN, UCKYCCTBEHHbIE
MbICbl U T.N.).



7.2 Npwn Bbibope TMNa HeperosalmnTHbIX COOPYKEHUIN cneayeT YUnTbiBaTb 3HAYMMOCTb 06BEKTa,
npMpogHble YCAOBMA Ha paccMaTpPMBaeMOM Yy4yacTKe b6epera M orpaHuyeHus, 06YyCNOB/AEHHble
TpeboBaHMAMM OXPaHbl OKPYKatoLen cpedbl U CAHUTAPHO-TUTMEHUYECKMMM HOPMAMM, @ TaKKe TEXHUKO-
3KOHOMMYECKME BO3MOXKHOCTU CTPOUTENbHbIX OpraH13aumii.

7.3 MepBOHaYaNbHbIW TUM COOPYXKEHWUI 1 BbIGOP BapuaHTa 3alWMTbl bepera ciegyeT onpesensTts B
COOTBETCTBUM C NpuioKeHnem .

7.4 BeperosawmTHble MepPONpPUATUA AO/KHbI NPOEKTUPOBATLCA, KaK MNpPaBWUIO, ONA KaXKA0M
NIMTOAMHAMMYECKON CUCTEMbI B LLeIOM. B npoeKkTe 6eperosawutHbIX Meponpuatuii Bbibop meToaa
3alUMTbl JO/IKEH BbiTb 06OCHOBAH BOJIHOBLIMUW pacyeTammu NpW CPeAHUX M IKCTPEMAJIbHbBIX YCOBUSAX,
pesynbTaTamMu OLEHKM Oloa)eTa HaHOCOB, C YYETOM BAUAHUA MJAHUPYEMbIX MEPONPUATUI Ha
OKpY)KaloWylo cpeay M 3KOHOMMYECKMMW nokasatensmu. [pu Bbibope Tuna, nNapameTpoB U
pacnosioXeHnna 6epero3alMTHbIX COOPYXKEHUN BHYTPU JUTOAMHAMUYECKOW CUCTEMbI  AOJIKHO
YUMTbIBATbCA BAMSAHME MPOEKTUPYEMbIX 6eperosawuTHbIX COOPYKEHUA UM MeponpuaATMA  Ha
MPMMbIKaIOLLIME K HEMY YY4aCTKM nobepexba.

Mpy nNpoeKkTMpoBaHUK 6epero3almTHbIX MEPONPUATUIA cliedyeT MMeTb B BWAY, YTO 3alMTa
KOPOTKMUX OTpe3KoB 6eperos, pacnosioXKeHHbIX BHYTPU NPOTAXKEHHOM 30HbI pa3MmblBaeMoro nobepesbs,
BECbMa C/I0XHa U Mano3dpPeKTMBHA, TaK KaK IoKaNbHble beperosalmMTHbie MeponpUATAA MOTYT YCKOPUTb
pasmblB NpUAEraoLWmx y4acTkos bepera.

7.5 Mpw oueHKe cocTosiHMA 6eperos B IMTOAMHAMMNYECKOM CUCTEME L0/IKHA NPeaycMaTpMBaTheA
BO3MOKHOCTb COXPAHEHMSA B HEM CYLLLECTBYIOLLMX MPUPOLHbIX YCI0BWUIA, B TOM YMC/IE U AIOH Ha NecYaHbIX
nobepeKbsax.

7.6 Ha npamonunHeliHbIx yyacTKax 6epera ¢ BLOAbOEPEroBbIM NOTOKOM HAaHOCOB MCKYCCTBEHHan
NOANMTKa NAAXA MOXKeT obecneynTb ero 3almTy Ha 60/1bWOM NPOTAXKEHUU. BarkHoe npeumyLecTso
METO/,a MCKYCCTBEHHOTO MUTAHMA COCTOMUT U B TOM, YTO OH YCTPAHAET OCHOBHYHO NPUYMHY pa3mblBa bepera
W nasxken - AedpuUMUT HAaHOCOB Ha PacCMaTPMBAEMOM YyyacTKe nobepexbs M He Bbi3blBaeT HWM30BbIX
pa3mbIBOB.

7.7 Bo usbexkaHune pasBUTUA abpasmMoOHHbIX NPOLECCOB Ha BeperoBom OTKOCE, MPUMbIKAIOLWEM K
NAANKY U APYrMM 6eperosalmnTHbIM COOPYKEHUAM, HEOBXOANMMO CTPEMMUTBLCA K COXPAaHEHUIO Ha Hem
€CTecTBEHHOro LepPHOBOroO NOKPOBA, AEPEBLEB U KYCTAPHMKOB.

7.8 ICKYCCTBEHHbIE NIAXKWN He c/leflyeT Co34aBaTb B YCTbAX HEOONbLUMX PEK U PyYbeEB BO N3berKaHue
ux noanopa. Tam, rae 310 TpeboBaHMe HEBLINOJHMMO, B MPOEKTe 6epero3aluTtbl AOMKHbI ObITb
npeaycmoTpeHbl Mepbl Mo obecneyeHnto HenpepbIBHOTO NPOMNycKa BoAbl B Mope (Bogoem).

8. HarpysKkun n Bo3aencrTema Ha 6eperosalimnTHble COOPYKeHUa

8.1. OcHOBHbIe pacyeTHble NOKa3aTenn bepero3alnTHbIX COOPYHKEHUN

8.1.1 Knacc Mopckux b6eperosaliuTHbIX COOPYXKEHU HeobxoAMMO HasHayaTb cornacHo CI
58.13330.2012 (pa3gen 8) c yyeToM Knacca 3awumuaemblx 06bEKTOB M pa3MepoB yllepba, KOTopbii
MOMeT bbITb NPUUYMHEH 0OBEKTY B pe3ysibTaTe paspyLlleHnn 6epero3alnuTHOro COopyKeHMs.

8.1.2 OcHOBHble pacyeTHble MOKA3aTeNM MOPCKUX OeperosalMTHbIX COOPYXKEHWUI NO Kaaccam
npusegeHbl B Tabauue 8.1. [OnA Kawporo Kaacca 6eperosawuTHbIX COOPYHKEHWA YCTAaHOB/EHDI
anddepeHuMpoBaHHble TPeboBaHUS:

- MO NPOYHOCTU U YCTONUYMBOCTHM - NpUMeHeHnem anddepeHunpoBaHHbIX KoaddnuneHTOB 3anaca,
obecneyeHHOCTEN YPOBHA MOPS, MAapPamMeTPOB BOJIHEHMA Y 3HAYEHWNI BO3BbILEHUSA rPebHen CoopyKeHN M
Haj pacyeTHbIM YPOBHEM;

- MO CTeNeHW HaAEXHOCTU 3a/10XKEHUA OCHOBAHWUA GYHAAMEHTOB COOPYKEHUI NPOTUB NOAMbBIBA -
HasHavyeHnem anddepeHUNPOBaHHbIX 3HAYEHWNI 3ar1yBNEeHUIN X HUXKe rNYOUHbI Pa3mblBa.



PacyeTHble NnoKasaTe/in NO Knaccam 6epero3au.|,MTHb|x COOpy)KeHMﬁ,
BO3BOAMMBbIX Ha MOpPAX, 03epax N BOAOXPaHUTNLLAX

Tabnnua 8.1

Knacc coopyrkeHunsa

InybuHa 3anoxeHusa | KoadduumeHt 3anaca | ObecneyeHHOCTb, InybuHa 3anoxeHusa | KoaddpuumeHt 3anaca | ObecneyeHHOCTb,
nogowsbl dyHAAMEHTa | YCTOMYMBOCTU <1> % <2> nogowsbl GyHAAMEHTa | ycToMYMBoCTM <1> % <2>
BeperosalwuTHble HUXKe Pa3mblBa FPYHTOB HUWXKe Pa3mblBa FPYHTOB
COOpYXeHunA OCHOBaAHMA, M OCHOBaAHMA, M

HECKa/IbHbl | CKaNbHbIX | Ha cABUT Ha YPOBHEN | BbICOT |HECKasibHbl| CKa/bHbIX | Ha CABUr Ha YpOBHeN | BbICOT

X TPYHTOB | TFpPYyHTOB OMpOKMA, | MOpA U3 | BOJH X TPYHTOB | TPYHTOB OMpPOKMA, | MOpA U3 | BOJH

KaTeropwuit | Kateropum biBaHME | HAWBbIC <3> KaTeropwuit | Kateropum biBaHME | HAWBbIC <3>

-1 IV n Bbiwe KX 3a -1 IV 1 Bbiwe KX 3a
rog rog
NcKyccTBEHHbIE - - - - - - - - - -
cBOb6OAHbIE NecyaHble
NAAXKN 50 4/1
MUCKyccTBEHHblE - - - - - - - - - -
cBobOHbIE raneyHble
NAAXKN 1 4/1
beperosble Mopckoro - Mopckoro -
orpaguTenbHble gambbl 0,5-1,0 OTKOCa OTKOCa
1,5 <*> 1,4 1 2/1 1,0 0,4-0,7 1,3 1 4/5

Mna*kn B KOMNAeKce ¢ - - - - - - - - - -
NAAMKeyAepPKNBaLWUMN 1 4/5




COOPYKEHMAMM

NoanopHo-
BOJIHOOTHOMHbIE CTEHbI 1,5 0,5-1,0 1,2 1,2 1 2/1 0,75 0,4-0,6 1,15 1,15 1 4/1

bepmbl 1 BonHOracawme - - - - - - - - - _
NMPUKPLITUA U3 KAMHS U
$aCcoHHbIX MAacCUBOB U

KaMHA 1 4/5
BYHbl - - - - - - 0,5 0,3 - - 1 4/5
BonHonombl - - - - - - 0,5 0-0,2 1,2 - 50 4/5

<1> 3HayeHus KoadpduuMeHTa 3amaca, NOAyYeHHble MO pacyeTam, He AO0/KHbI ObiTb MeHee yKasaHHbIX B HacToAwen Tabnuue, a OAWH U3 HUX, ABAAOLLNIACA
JMMUTUPYIOLLMM, HE LOJIKEH NpeBbIWaTb 3TM 3HaYeHus bonee yem Ha 15%.

<2> Korga BepoATHOCTU npeBblweHns (obecneyeHHOCTb) PACUYETHbIX YPOBHEM M BbICOT BOJIH, YKa3aHHbIX B HacToAleN Tabauue, He oTBeyaloT (aKTUYeCKu
BO3MOXHbIM COYETAHUAM (Nepuog CTOSHUA BbICOKMX YPOBHEN He COBMadaeT C NePUOAOM CUNbHbIX LUTOPMOB), PacYeTHbIN YPOBEHb A0MNYCKAETCS ONpPeaenaTb TO/bKO
ON5 Nepuoaa CUMbHbIX LUTOPMOB.

<3> Yucnmtens - BbICOTA BOJIH B peXXMUMe, 3HaMeHaTe b - TO e B CUCTEME.

<*> MeHbllMe 3HaYeHNA COOTBETCTBYIOT NJIOTHbIM 0CaA04YHbIM MOPOAAM, HE HapYLLUEHHbIM TPewuHamn; bonblumne - NoAYCKanbHbIM (apruaamtam u ap.).




PacyeTbl COOpPYKEHMI HA YCTOMYMBOCTb M NPOYHOCTb NPOBOAATCA Ha HArpy3KM, BO3HMKaOLWME Npu
NX BO3BEAEHUWN U KCMyaTaUUK.

8.1.3 PacuyeTHble 3/IeMeHTbl BOAH C/AeayeT MNpPUHMMATb C  YY4ETOM MOABEPKEHHOCTU
6eperos3almMTHOro COOPYKEHMA BO3AENCTBMIO HEOOPYLLIEHHbIX, 06PYLIAOWMXCA UK Pa3pyLIEHHbIX BOJH,
a TaKKe C Y4eTOM TFeOMETPUYECKMX XapaKTEePUCTUK, MPOHMLLAEMOCTM U CKBO3HOCTU COOPYXKEHUA.
MHTEHCMBHOCTb BOJIHOBOIO BO3AENCTBMA, UCMbITHIBAEMOrO COOPYMKEHUEM, MOMKET U3MEHATbCA BAOJb
COOpPYKEHUA C U3MEHEHMEM YPOBHS BOAbl U BO BpemeHM (B xoae LWTopMa U B TeYeHWe BOJIHOBOrO
nepuoga). MNosTomy BOJIHOBble YC/NOBUA AO0/KHbI OblTb onpegeneHbl B PasHbIX CeYEHMAX BAOJb
COOPYKEHMUA U NPU pPasHbIX YPOBHAX BOAbI.

8.1.4 inAa npoBepKM YCTOMYMBOCTU MOPCKUX BeperosalunTHbIX COOPYHKEHUN M3 rPaBUTALMOHHbIX
MaCCMBOB Ha CABUI PEKOMEHAYETCA MPUHUMATL Caeaytowme 3HaYeHns KoappuumeHToB TpeHus 6eToHa
MO OCHOBAHWIO:

- MO NOBEPXHOCTM MPOYHOM CKasibl U KAMeHHOM Habpocku - 0,50;

- M0 U3BECTHAKAM M necvyaHunkam - 0,30 - 0,45;

- M0 rafie4YHO-NecyaHoOMy rpyHTYy 6eperoBbix oTa0XeHuM - 0,40;

- MO Neckam NAAXeBbIX oTaoXKeHun - 0,30;

- M0 NNOTHbIM MTIMHUCTBIM C/IAHLLAM W MEepresam C HeoOMbl/IMBatloLWenca noBepxHocTbio - 0,25 - 0,35;

- MO [IMHAM W CYINMHKAM, a TaKXe TUHUCTbIM CAaHUAM M Meprenam u ApyrMm rpyHTam C
OoMmblAMBatoLLeNCcA noBepxHocTbo - 0,20 - 0,25.

8.1.5 TnybuHy 3an0xKeHna ocHoBaHMA ByH M NOABOAHbIX BO/IHOJIOMOB CeyeT Ha3HavyaTb C y4eTom
CBOWCTB NoACTUNAIOLWMUX FPYHTOB No Tabnuue 8.1, a TaKXKe A0/IrOBPEMEHHbIX U CE30HHbIX Aedopmaumii
NoBepPXHOCTM NAsXKa U NOABOAHOrO 6eperoBoro CKAoHa.

8.1.6 MpuHATbIe B NPOEKTe rMybuHbl pasmblBa B HECKAJIbHbIX FPYHTaX O0AXHbl 060CHOBbLIBATLCA
maTepuanamm M3bICKAHWI, B TOM 4yucie pes3y/bTaTaMM aHanv3a b6eperosbix MPOLECCOB, U OMbITOM
CTpoUTeNbCTBA Hepero3almTHbIX COOPYKEHUI B aHAIOTMYHbIX MPUPOAHbIX YCNOBUAX.

rnybuHy pasmblBa B CKaJIbHbIX FPYHTAX, YCIOBHO NMPUHUMAEMYHO PaBHOM BEPXHEMY C/I0H0 NMOPOAbI,
paspyweHHOMY (PU3NKO-MEXAHUYECKMMM MNpPOLLEeCCamM, PEKOMeHAYyeTcA OonpeaenATb CpaBHEHMEM
NMOBTOPHbIX CbeMOK. [pK OTCYTCTBUM HABAOAEHWNI TONLLNHY PAa3MbIBAEMOTO C/10A Ha OTKPbITbIX MOPCKUX
nobepexbax ¢ NecyaHo-rane4yHbIMM HaHOCAMK AonycKaeTca NpuHUmaTtb pasHon 0,3hc.u1%, rAe Acruiw -
BbICOTA BOJIH NO IMHUK NocnegHero obpyLeHns, og4HONPOLLEHTHOM 0b6ecneyeHHOCTU B CUCTEME LITOPMA,
BO3MOXHOIo 0AuH pas B 25 ner.

8.1.7 3arnybneHue nogowsbl ¢GyHAAMEHTa TPaBUTALMOHHbLIX COOPYXEHUN HUXKE pacyeTHOM
rnybuHbl pa3mbiBa HEOOXOAMMO NPUHUMATB C YH4ETOM K/lacca beperosallmnTHbIX COOPYKeHWUI no Tabanue
8.1.

8.1.8 Nopowsa ¢yHAaMEHTa BOHOOTOOMHbBIX CTEH, KOPHEBbIX YacTelt ByH 1 TpaBepcoB A0/KHA
pacnonaratbcs Ha 0,2 - 0,3 M HWXKe ry6UHbI NPOMEpP3aHMA FPYHTOB.

8.1.9 B cnydyae ecnu rpyHTbl B OCHOBaHWM 6eperosalmnTHOrO COOPYKEHUSA He yA0B/AEeTBOPAOT
TpeboBaHMAM Hecylel cnocobHOCTU MK YCTOMYMBOCTM NPOTMB Pa3mbiBa, CeayeT NpeaycmMaTpmuBaTh UX
3aMeHy KaMeHHbIMW NOCTENAMM.

8.1.10 3alWuTHbIA CNo KaMeHHOM nocTenn uamM 6epmeHHble NAWUTbl CBOEM MacCoi [AOKHbI
HaZle)KHO MpUrpy»KaTb KaMeHHylo noctenb M obecneynBaTb ee yCTOMYMBOCTb. NyBUHA 3a/10XKeHuA
NnogoLWBbl MOCTENM AOJIKHA ObiTb 6OMblIE MAKCMMaNbHOM rNybUHbI pa3smbiBa Ha 3HayeHMe 3anaca
cornacHo tabauue 8.1.

8.2. Harpysku 1 Bo34eicTBuMA BOJH

8.2.1 Harpysku M BO34ENCTBMA BOMIH Ha beperosallmMTHble COOPYMKEHUA OTKOCHOro npoduns,
nogBoAHble BOIHONOMbI, BONHOOTOOMHbIE CTEHbI U ByHbI onpegenatoTca cornacHo C 38.13330.2012 u
8.2.2-8.2.4.

8.2.2 Hakat BonH Ha bOeperosalUTHblE COOPYMKEHUA OTKOCHOro npoduaa u bepera,
pacnosioXKeHHble B MeCTax CyLLeCTBEHHO HEOAHOPOAHOro penbeda AHa (Hanpumep, NPOTUB BEPLUUH
NoABOAHbIX KAHbOHOB), OMNpeAenseTcsa nNo NpuoxKeHuwo M.

8.2.3 na ycnosuit npurnybbix beperos, rae KOHCTPYKUMA BYH COCTOUT U3 ABYX WU TPEX KYPCOB
GETOHHbIX MAacCMBOB B WX rOJIOBHOM YacTW, PacyeT caeayeT BbIMOJIHATb U C Y4EeTOM HepPaBHOMEPHOCTHU
pacnpeneneHusa Harpy3oK No BbICOTE BHELIHEN rpaHn OyHbI.



8.2.4 Harpyskm W BO34ENCTBMA Ha MpoOHWUAEMble 6epero3alluTHble  COOpPYXKeHUs,
npeacrasastolme coboil OTHOCMTENIbHO TOHKYIO NMPOHMLAEMYIO CTEHKY, YCTAHOBNEHHYIO Ha raybuHax

d <0,1\, koTopas MOXET COCTOATb U3 KOMIOHH UM CBall C 3a30paMi MEXKAY HUMMU, Kene306eTOHHbIX
NAUT C OTBEPCTUAMM, CTYMEHYATBIX KOHCTPYKLUIN U Ap., ONPeaenAtoTcA B COOTBETCTBMMU C MPUIOKEHMUEM
E.

8.3. J/leposble Harpysku

8.3.1 JlepoBble HarpyskM Ha MOPCKMe b6eperos3aluTHble COOPYNKEHUA chepyeT onpeaensTb
cornacHo CN 38.13330.2012 (pa3gen 7).

8.3.2 OnpepeneHve pasmepoB HaABWUIOB M HABANOB Nbfa Ha OeperoBoil OTKOC U OTKOCHbIE
6eperosallmTHbIE COOPYKEHUA MO AEWCTBMEM TEMMEPATYPHOro pacliMpeHna Nbaa, TeYeHUA BOAbl U
BETpa B 3aMKHYTbIX BOAOEMAx, Koraa obpasyeTca Crn/OWHOW NeasHOW MOKPOB, PeEKOMeHAyeTcA
BbIMOJIHATL B COOTBETCTBMM C NpUIOKeHUemM XK HacToALero ctaHAapTa.

9. YKazaHus No NpoeKTMPOBaHMIO Bepero3alMTHbIX COOPYHKEHW

9.1. UcKyccTBeHHble cBOBOAHbIE MecyYaHble NASKN

9.1.1 UcKyccTBeHHble cBOOOAHbIE MecyaHble NASKU cieyeT paccMaTpUBaTb Kak AedopmMmupyemble
BOJIHOTACALLME COOPYIKEHNSA, USMEHAIOLLME B NPOCTPAHCTBE U BO BPEMEHMW CBOE CeYeHue.

9.1.2 CpoK cnybbl MCKYCCTBEHHbIX CBOOOAHbIX MECUYaHbIX NAAXKEN onpeaenseTcs B COOTBETCTBUMU C
CIn 58.13330. B TeyeHMe 3TOro CpoKa npeaycmaTpmBaloTCA UX Nepnogndeckmne nonoaHeHms.

9.1.3 MpoaoKUTENBHOCTb SKCMyaTaLLMK CO34aBAaEMOro nasxka 6e3 nonoaHeHUN NPUHUMAETCA B
32BUCUMOCTU OT MHTEHCMBHOCTM Pa3mblBa, YTO YCTaHABANBALTCA IMTOAUHAMUYECKMMU UCCNef0BaHUAMM
B NPoLEecce UHXEHEPHbIX U3bICKaHUN.

9.1.4 MepBOHaYa/bHbI 0O6bEM OTCHINMKM WMAM HaMblBa MCKYCCTBEHHbIX CBOOOAHbLIX MeCYaHbIX
NAsAXKeln BKAOYAET B cebs:

- KOMYecTBO NAsKeobpasyowero matepmana, Heobxoaumoro ana GoOpMMPOBaHUA PACYETHOrO
nNpodunnA OTHOCUTENBHOTO ANHAMMYECKOTO PaBHOBECUA C yHETOM YMIOTHEHWA OTCbINaeMoro matepuana
M OTMbIBA MeNKMX GppaKLmMii Npyu BONHOBOW NepepaboTKe;

- BE/INUNHY NOTEPb 3a CYET BA0/IbOEPeroBoro BbIHOCa M OTTATMBaHWA Necka Ha rybuHbl 10 NepBoro
nonosiHeHus nasxa [3].

9.1.5 PacyeT napameTpoB Npoduas OTHOCUTENbHOIO AMHAMUYECKOro PaBHOBECUSA MCKYCCTBEHHOIO
cB060OAHOro NEecYaHoro nAasXKa M onpeaesieHMe BO3MOXKHOIO eXXerogHoro oTcTynaHuWs ero HagBOAHOM
YaCTU OCYLLECTBAAETCA C Yy4eTOM pacyeTHOro YpPOBHA BOAbl, MapameTpoOB BOJIH, UMEIOLWMUX 3aJaHHYO
obecneyeHHOCTb B pexume M cucteme (cm. Tabamuy 8.1), MU KPYNHOCTM YacTuL, NAAKeobpasyloLlmx
HaHOCOB.

9.1.6 Bo3mMO)KHOE OTCTynaHWe ype3a WCKYCCTBEHHOro cBOOOAHOro MecyaHoro nas)Ka 3a cyeT
BAO/IbOEpPeroBoro BblHOCa NAAXKeobpasylowero maTepuana AOMKHO ONPeaenaTbCA MO PA3HOCTU
06BEMOB MUTPALMOHHBIX BAO/IbOEPErOBbIX NEpeMeLLEHMA HAaHOCOB Ha BCEX y4acTKax 3alLMLLaemoro
y4yacTKa bepera.

9.1.7 PacyeTHbIMWU YPOBHAMW BOAbl MPU NPOEKTUPOBAHMUU UCKYCCTBEHHbIX CBOOOAHbBIX NecYaHbIx
NAAXen ABNAOTCA:

- ypoBeHb 50% obecrneyeHHOCTN U3 CpeaHUX FOA0BbIX, YBEANYEHHbIW Ha BbICOTY BOJIHOBOIO HaroHa
Npu pacyeTHOM BOJIHEHUM AN1A ONpeaeieHUA HUXKHEN TOUKM NPodUNA OTHOCUMTENIbHOIO AMHAMUYECKOTo
pasHOBecHs;

- ypoBeHb 50% obecneyeHHOCTN N3 MaKCMMa lbHbIX FOA0BbIX, YBE/IMYEHHbIW HA BbICOTY BOJIHOBOIO
HaroHa nNpW pPacyeTHOM BOJIHEHUM AN ONpefesieHUA BepxHEeM TOYKM Ha npodune nAsxKa,
COOTBETCTBYIOLLEN BbICOTE HaKaTa PacCYe€THOMN BOJHbI.

9.1.8 Obbem exkerogHoro BAONLOEPEroBOro BblHOCA MAMKEBOrO MaTepuana onpeaenserca C
y4eToM cpeaHEMHOroNeTHEN NPOLONKUTENBHOCTU BOIHEHWI OT BCEX HAMPaB/EHUI NO BCEM rPpagaumam
BbICOT BOJIH.

9.1.9 OCHOBHbIMW XapaKTEPUCTUKAMM  UCKYCCTBEHHbIX CBOOOAHbIX MECYaHbIX NASNKEMN,
onpeaenaemblMn B NpoLecce NPOeKTUPOBaHUA, ABNAIOTCA:

- OTMETKa ropM30HTaNbHOW BepXHe YacTu (bepmbl) oTcbinaemoro matepuana;



- WKnpurHa 6epmbl;

- cpeaHee 3HAYEeHME eXXero4HoOro OTCTyNnaHma HagBOAHOW YacTu NAAXKA;

- nonepeYHbI Npoduab HagBOAHON M NOABOAHOM YacTel NAAXKA;

- YAENbHbIM M CyMMapHbIt 0b6bemMbl NAAXKeobpasylolero matepuana, Heobxoaumoro gns
bopmmpoBaHmA NPoduaa OTHOCUTENBHOFO ANHAMUYECKOTO PAaBHOBECUA NAAXKA;

- N1aHOBOE MOJNOXKEHME NNAXKA;

- CTPOUTENbHBIN NPOGUIbL COOPYKEHUS;

- 06BbEeM U MecTa NepUoAMYECKMX SKCMNYATaLMOHHbIX NOMOJHEHUI NAAXKA;

- Nepuoa BpeEMEHN MeXAY 3KCNIYyaTauMOHHbIMKU MONOJHEHUAMMY;

- TEXHO/IOTUA NPOU3BOACTBA PabOT N0 CTPOUTENLCTBY MAIANKA;

- OL,eHKa BAMSAHMA CO343aBAaeMOro MCKYCCTBEHHOMO MJISXKA HA 3KONOTMIO MPUIEratoLmnX y4acTKoB
bepera;

- OLLEHKa B/IMAHMA MCKYCCTBEHHOIO NECYAHOTO NAAXKA Ha COCTOSIHME NpU/eratoLLen akBaTOPUM.

9.1.10 Mpodunb OTHOCUTENLHOIO AMHAMMUYECKOro paBHOBecuA (pucyHoK 9.1) Heobxoamum ANs
onpeaeneHuns yaenbHOro o6bema oTcbinKu NasxKeobpasyowero matepuana, T.e. 06bema, 0TCbINaemoro
Ha 1 nor. m bepera.
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1 - npodunnb OTHOCUTENBHOIO ANHAMMUYECKOTO PaBHOBECUS;

2 - ypOBEHb BO/IHOBOIO HAroHa; 3 - CTPOUTE/bHbIN NPOGUAL;
Ip - WMpPUHA Bepmbl; ic - YKNOH, COOTBETCTBYIOLLMIA YAy
€CTecTBEHHOro OTKOCa KapbepHOTO CYXOro rPYHTa; ic - YKJ/IOH,
COOTBETCTBYIOLWMI YTy eCTECTBEHHOIO OTKOCA FPYHTa B BOAE;
in - YKNIOH NAsKa B 30He HaKaTa BOJH; Hy - BbICOTa BOJIHOBOIO
HaroHa; hrun1% - BbICOTa HaKaTa BOMH 1% obecneyeHHOCTH
B cucTeme; Ner.u1% - BbicOTa BOIH 1% obecneyeHHOCTU B cucTeme
Ha rnybuHe nocnegHero obpyweHus; deiy - TyOUHA Ha INHUK
nepsoro obpyweHua BosH 1% obecneyeHHOCTU B CUCTEME;

Xc - wnpwnHa nogsoaHoi yactv nasxa; H s, - otmetka

CpefHEMHOrONETHEro YPOBHA MOPA; Hsoumax - OTMETKA YPOBHA
mops 50% obecneyeHHOCTN UX MaKCMMaslbHbIX FOA0BbIX

PucyHok 9.1 - MonepeyHbiit Npoduab OTHOCUTENbHOTO
AVNHAMKWYECKOro PaBHOBECUA UCKYCCTBEHHOTO cBO6OAHOIO
nec4yaHoro nasxa

9.1.11 MNpn NPOEKTUPOBAHMMN UCKYCCTBEHHbIX CBOBOAHBIX MecyaHbIX NAAXKeN npesbileHne bepmbl
HaZ, CPeAHUM M3 MaKCMMaNbHbIX rofaoBbix yposHei mopa AH npuHumaeTca paBHbIM Cymme BbiCOT



BO/IHOBOrO HaroHa H,, BbICOTbl HaKaTa hruni% PACYETHbIX BOJIH M 3amaca Ha He3aTonaaemocTb 6epmbl,
npuHMMaemoro pasHbiM 0,1hc.u1%, M onpeaensetca no ¢opmyne

AH=H, +h,,. +0,1h

cr.ul%

,(9.1)

runl%

rae her.uix - BblCOTa BOMIH 1% obecneyeHHOCTM Ha rybuHe nocnesHero obpyLeHns, m.
9.1.12 WnpuHy 6epmsi I, (cm. pucyHok 9.1) cneayet onpeaensaTb no dopmyne

Ib= nv,, (9.2)

rae n - 4Yncno neT akcnayataunm nnaxka 6e3 ero NnonosiHeHun I'IJ'IFI)K606p33yPOU.I,MM MaTepunanom,
V| - BeAn4nHa oTcTynaHuA 6epr| nnAXxa 3a o4AuH roj B pe3ynbrtate ee pa3dmbiBa NMpn cCpegHux
MHOTIoNeTHUX BOJZIHOBbLIX YCZIOBUAX, onpeaenAaeman no d)opmyne

V,= I,ZL (9.3)

LAH™’

rae Q - eMKOCTb BA0Ab6Eperosoro NoToka HaHOCoB, m3/roa;
L - NpOTAMKEHHOCTb UCKYCCTBEHHOTO NAANXKa, M;

AH™ - pa3HOCTb OTMETOK BepXxa 6epMbl U AHA MO JIMHMM NEePBOro 06PYLIEHMA BOJIH, M.

9.1.13 AnAa noctpoeHus npoduana oTHOCUTENBHOIO AMHAMMYECKOTO PAaBHOBECUS MCKYCCTBEHHOIO
cB0OOAHOrO MEecYaHOro NaaAXKa Kpome NepeyncieHHbIX Bbllle napaMeTpoB HeobXxoaMm CpesHUi YKNOH
HaZlBOAHOM YacTu NAsXKa.

9.1.14 CpeAHU YKAOH HaABOAHOM YacCTW in NEecYaHOro nis)Ka onpenenseTcs B 3aBUCMMOCTU OT
MeaMaHHOM KPYnHOCTU NasxKeobpasytolero matepuana Dsgy, no Tabanue 9.1.

Tabnnua 9.1

3aBMCUMOCTb CPEAHMX YKNOHOB HaABOAHOW YacTM NecYaHoro NAsxa
OT MeANaHHOW KPYNHOCTM NAsxKeobpasylowero matepuana

Dso%, Mm in

0,2-0,3 0,03
0,3-0,4 0,06
0,4-0,5 0,07
0,5-0,6 0,09
0,6-0,8 0,11
0,8-2,0 0,12

9.1.15 Mpoduab OTHOCUTENbHOIO AMHAMMYECKOro pPaBHOBECWMA MNOABOAHOM 4YacTM NAAXKA Ha
yyacTke ot 6epera 0 MHMM nepeoro ob6pylueHnsa BonH (0 <= X <= X¢) onpeaensetca no ¢opmyne

d=AX*3,(9.4)
roe d - rnybrMHa B KOHKPETHOM TOYKe NoABOAHOM YacT Npoduasa NNAXKa;

X - 3afaBaemoe pacctosiHMe oT bepera L0 KOHKPETHOM TOYKU, M;
A - napameTp, paBHbIN:



2\1/3

COS

A4=12,25 ,(9.5)

rae (DS - rMapaBinyeckan KpynHoOCTb Necka, M/C.

Mpw rnybuHe, paBHoM rybuHe nepsoro obpylueHna BoH (d = deix), NONYYaIOT LWMPUHY NOABOAHOWN
yactu nasxka X = Xc, rae Xc - pacctosiHMe OT pacyeTHOro ypesa A0 JIMHUM NepBoro obpyLeHns BOJH.

[ns menkosepHUCTbIX NeckoB (Dsoy <= 0,25) KoadpdnumeHT A npuHnmaeTcs pasHbim 0,1.

9.1.16 Npoduab NOABOAHOIO NECYAHOTO CKNOHA MOPUCTEE IMHUM NEPBOro obpyLeHUaA BOSH (X >=
Xc) paccuntbiBaeTca no dopmyne

d = dny + expla(X-Xd)] -1, (9.6)
B KOTOpPOM KO3pPUMLUMEHT a onpeaenseTca no 3aBUCMMOCTH

24
a= 3)(7 (9.7)

roe A HaxoauTca no 3asucmumocTu (9.5).
9.1.17 YKNOH B CMNOKOWNHOM BOJE eCTeCTBEHHOro OTKOCa OTCbiNaemoro naaxkeobpasytoluero

maTtepunana tg U«C NPUHUMaETCA NO AaHHbIM UHXXEeHEPHO-reosiIormn4yecKknx n3blCKaHU 6O BbluMCNAETCA

no popmyne

1
tga, =1-| 0,10l ——— | (g5

Dy, | 21

50%
p

roe O - koadpduumeHT opmbl yacTuL, pasHbIii 0,8;
P, ¥ P - NIOTHOCTb HAHOCOB M BOAbl COOTBETCTBEHHO, KI/M>.

9.1.18 TMNocTpoeHne, GOPMUPYEMOTO U3  UCXOAHOW OTCbINKM Npoduaa OTHOCUTENIbHOIO
OWHAMMYECKOro PaBHOBECUS MCKYCCTBEHHOrO CBOGOAHOrO MecYyaHoro nAasKa BbIMOJMHAETCA B TaKow
nocnenoBaTeIbHOCTH:

- Ha npodune ectectBeHHOro beperoBoro CKAOHa Ha OTMeTKe, onpeaensemoi cornacHo 9.1.11,
NPOBOANTCA rOPM30OHTa/IbHAA NPOEKTHaA MHUA Gepmbl LULMPUHOW, onpegensemoin cornacHo 9.1.12;

- OT MOPCKOro Kpaa 6epmbl No YKIOHY, onpeaensemomy cornacHo 9.1.14 npoBoauTca INHKA, A0
OTMETKM MNOJIOKEHNA CPpegHEMHOTONETHErO YPOBHA MopsA (Hsox);

- M3 TOYKM NepecevyeHmsa HagBOAHOM YacTn Npoduaa co cpeaHEMHOTONETHUM YPOBHEM MOPA 4O
rny6uHol d = d.1% NPOBOANTCA INHMA, onpeaensemas cornacHo 9.1.15;

- Aanee m3 To4KM X = Xc NpOBOAMUTCA JIMHUA A0 MepecevyeHUs C ecTecTBeHHbIM npoduaem
NnoABOAHOrO CKAOHA, onpegenaemas cornacHo 9.1.16.

9.1.19 NMnowaapb, 3aKNOYEHHAs mexay npoduaem NpMpPoaHOro NoABOAHOIO CK/IOHA U PAaCYETHbIM
npodunaem OTHOCUTENIbHOIO [AMHAMMYECKOrOo pPaBHOBECUA, UYMC/IEHHO paBHA yAaenbHOMy ob6bemy
nnaxeobpasylolero matepunana, KoTopblin Heobxoanumo oTcbinatb Ha 1 nor. m 6epera.

9.1.20 Ha npodune oTHOCUTENBHOIO AMHAMWYECKOro PaBHOBECUA MCKYCCTBEHHOro cBobogHoro
MecYaHoro naAXa o4YepyYMBAETCA CTPOUTENbHLIN NPODUb COOPYKEHUA, OFPAHUYNBAOWNIN yaeNbHbIN
obbem nnsAKeobpasylollero maTepuana, yBe/MYEHHbIM Ha 12% Ha yNAOTHEHME U OTMbIB MENKUX
dpakymn.

9.1.21 [Onsa onpeaeneHns MU3MeHeHWss KOHPUrypauum WCKYCCTBEHHOro cBOBOAHOro necyaHoro



NAsXa B NAaHe 3a 334aHHbIN Nepuos BpeMeHn ero beperosas NMHUA pa3bMBaEeTCA Ha 3/eMeHTapHble
YYaCTKW, B Npesenax KoTopbix UX a3umyTbl OTAMYatoTcA He bonee yem Ha 10°.

9.1.22 ConpssKeHue NUHUM ype3a BOAbl CO34aBAaEMOro UCKYCCTBEHHOTO CBOBOAHOrO MecyaHoro
NAAXa C eCTeCTBEHHbIM Beperom Ha BEPXOBOM M HU30BOM Y4ACTKAX 3aLLUMLLAEMOro MOPCKOro nobepebs
NpPoBOAMTCA MPAMbIMUK, NEPNEHANUKYAAPHLIMU PABHOAEWUCTBYIOLMM BONHOBBIX 3HEPTUIN C PA3UYHBIX
pym60B, PacnosioXKeHHbIX MO COOTBETCTBYIOLLYO CTOPOHY MCKYCCTBEHHOTO NAAXKA.

9.1.23 Obwuii obbem nnsKeobpasylolero maTtepuana, KOTOpbli HEob6XoAMMO OTCbiNaTb Ha
3aWwmuaemMom y4yactke 6epera, paccuMTbiBaeTcA C y4eTOM [AJIMHbI y4acTKa M CpefHero 3HavyeHus
y4enbHoro obbema, onpeseneHHoro no Tpem pacyeTHbIM NPoPUASM OTHOCUTENbHOIO AUHAMMUYECKOTO
paBHOBECMUSA, ABA M3 KOTOPbIX pacnosiaratloTcA Ha KOHLAX, a TPETUI Ha cepeauHe y4yacTka. pu atom
npoduan JONKHbI pacnofaratbCsa He pexe, Yem yepes 100 m.

9.1.24 MNecoK, He0bXoAMMbIN AN1A CO34aHUA U NEPUOANYECKOro NONOAHEHUA CBOBOAHbIX NASMKEN,
Jonyckaetcs 6paTb M3 MaTEPUMKOBbLIX WM MOPCKMX NOABOAHbIX KapbepoB. KpymnmHOCTb neckKa,
OTCbIMAEMOro B WUCKYCCTBEHHble cBOOOAHbIE NAAMW, AOJKHA ObiTb 6OAbLUEN WMAM PABHOM KPYyMHOCTU
necKka Ha NpuaeralLwWwmx ecTeCTBEHHbIX NAsAXKax. [JonycKkaeTca cogeprKaHue B Necke rpaBUMHO-rasneyHbix
dpakymn.

9.2. NcKyccTBeHHble cBOBOAHbIE FaneYHble NASKN

9.2.1 UcKyccTBeHHble cBOBOAHbIE rasieyHble NAXKK CneayeT paccmaTpmBaTh Kak gedopmupyemble
COOPYKEHUS, USMEHAIOLLME CBOE CEYEHUNE B NPOCTPAHCTBE M BPEMEHM.

9.2.2 CpoK cny»Kbbl MCKYCCTBEHHbIX CBODOAHDLIX raneyHbiX NAsXKel onpepenserca cornacHo Crl
38.13330 B cCOOTBETCTBMM C Knaccom. B TeuyeHme 3TOro cpoka cneayer npeaycmaTpuBatbh WX
nepuoamyeckme nonosiHeHus. [pogo/MKUTENBHOCTD 3KCMyaTauMKM  co34aBaemoro nasxKa 6es
NMOMO/NHEHNN NMPUHUMAETCA B 3aBMCMMOCTM OT MHTEHCMBHOCTM €ro pPasmblBa, YTO YCTaHaB/MBAaETCS
NIUTOANHAMUNYECKMMU UCCNEL0BAHUAMM MPU UHKEHEPHDIX M3bICKAHUAX.

9.2.3 B npouecce NPOEKTUPOBAHUA UCKYCCTBEHHbIX CBOBOAHbLIX rafeyHbIX MAAXKEN, CNOCOOHbIX
racuTb SHEPIUIO PACYETHOrO WTOPMa, HEOHXOANMMO ONpeaenTb CeaytoLmne BeINYNHbI:

- yAenbHbI 06BbeM UCXOAHOW OTCbINKKU NAsxKeobpasyowero matepuana, T.e. 06bem matepuana,
oTcbinaembln Ha 1 nor. m Oepera, Heobxoaumbli Aaa GOPMUPOBAHMA pacvyeTHoro npoduns
OTHOCUTE/IbHOFO AMHAMMNYECKOro PaBHOBECUS C YHETOM €ro YN/JI0THEHMA M OTMbIBA MENKUX GpaKLMiA Npu
BOJIHOBOW nepepaboTKe;

- CTPOWUTE/IbHLIN Npoduab, T.e. PaKTUYECKUIA NpoduSib, MO KOTOPOMY HeobxoAMmMO OTcCbinaTb
nasxeobpasyowmii maTepuran, U3 KOTOporo nog, Bo3AencTBUEM BOIH CHOPMUPYETCS FasieUHbIN NAAXK
HeobxoAMMbIX NapameTpoB;

- MOTepu NAAXKEBOro MaTepuasa 3a cyeT BblHOCA C PAaCCMATPUBAEMOrO yyacTKa bepera npwu
BOONbOEPEroBOM ero nepemMmeLleHnmn nog Bo3AeiicTBUEM BOJIH;

- NOTepM 3a CYET UCTUPAHUSA FAIEYHOrO MaTepuana;

- 06beMbl, MecTa U CPOKM IKCNAYaTaLMOHHbIX NOMOJIHEHWIA CO34aHHOTO rajsieyHoro nasaxa [4].

9.2.4 YpenbHbli 06beEM MCXOLHOM OTCbINKU NAAXKeobpasylowero matepuana YMCAEHHO paBeH
naoLWaam, 3akto4YeHHo M mexay GakTndeckum npoduiem bepera Ha 3aLLMLLLAEMOM YYACTKE M PacHeTHbIM
npoduiem OTHOCUTENBHOIO AMHAMMUYECKOTO PAaBHOBECKUA, T.€. NPOPUIEM, KOTOPbLIA MOXKET BblpaboTaTb
pacyeTHbIW LUTOPM B UCXOAHOM OTCbINKE MaTepMana C yHeTOM ero KpynHOCTU U YPOBHA Mops.

9.2.5 Mpu pacyete wWTOPMOBOrO MNPOPUAA OTHOCUTENBbHOIO AMHAMUYECKOTO paBHOBECUsA
cBOOOAHOIO rajseyHoro nAaa, oTHocAwerocA K 6eperosawmnTHbiIM  Ccoopy»KeHuam Knacca I,
MCMNONb3YIOTCA CAeAytolWme UCXOAHbIe AaHHbIE:

- BblCOTA BOJIH 1% obecneyeHHOCTM MO /AMHMM NociegHero obpyleHMA B CUCTEME LUTOPMA,
NOBTOPSEMOCTbIO OAMNH pa3 B 25 neT (4% obecneyeHHOCTU B pexXume) Neruin, M;

- BbicoTa BoJIH 30% obecneyeHHOCTU NO JIMHUKM NOCAeAHEro OOpPYLWEHUA B CUCTEME LUTOPMA,
NOBTOPAEMOCTbIO OANH pa3 B 25 net (4% obecnedyeHHOCTU B peXXUME) Neruzon, M;

- cpegHuii nepuog sonH 1, c;

- YTONl MEXAY JIy4OM BOJIHbI MO IMHUM NocnefHero obpyLieHna 1 Hopmanblo K bepery &, , ;
- OTMeTKa ypoBHA mops 50% obecrneyeHHOCTU M3 cpeaHUX 3a rofd (cpeaHeMHOroNeTHUM ypoBeHb
mops) Hsox, M;

- OTMETKa ypOBHA MopA 1% obecneyeHHOCTU U3 HAaUBbICLUUX 3a Tog Hiy, M;



- KpyNHOCTb HaHOCOB, cooTBeTCTBYOWAn 50% obecneyeHHOCTM MO KPUBOM rPaHYIOMETPUYECKOTO
coctaBa (MeanaHHbI anameTp) Dsoy.

9.2.6 LWTtopmoBoi npoduab OTHOCMTENBHOrO AMHAMMYECKOrO PaBHOBECUMA CTPOUTCA MO
XapaKTepHbIM TOYKaM, NpeacTaBNeHHbIM Ha pucyHKe 9.2. HagBoaHasa Yactb Nnpoduna OTHOCUTENbHOTO
ANHAaMMWYECKOro paBHOBECUS PacCUMUTLIBAETCA Hag, YPOBHEM MopAa 1% obecneyeHHOCTU M3 HaMBbICLLIMX 33
rod, a NoABoAHas - OT cpegHeMHOoroneTHero yposHs (50% obecneyeHHOCTHN U3 cpegHMX 3a Fo4).

Y n
AX 4 Y4)
-
2y AX 4, Ya)

; e Di(X Dy Y D)
= i Lu.nw}ai% E a - L c _J

A - BEpX UCKYCCTBEHHOIO rasIe4yHOro NAXKA C YYETOM pe3epBHOM
NONKM Ha HE3aTONAEMOCTb; Ag - TOYKa Ha Npodurae, 40 KOTOPOW
MOMET AOCTUIHYTb HaKaT BOMH 1% obecneyeHHOCTM B cucTeme
LWTOPMA, MOBTOPAEMOCTbIO O4MH pa3 B 25 neT npu yposHe mopsa 1%
obecneyeHHOCTM U3 HaMBbICLIKX 3a rog (BepLunHa HakaTa); B -
nepeceyeHne Nnpodunasa OTHOCUTENBHOTO AMHAMMUYECKOrO PaBHOBECHUA
C MHKUEN ypoBHA mops 1% obecneyeHHOCTU U3 HaUBbICLLIMX 33 T4,
(H1%); Bo - TOuKa nepeceyeHuns Npopuns OTHOCUTEIbHOrO
AMHaMMUYECKOro paBHOBECUS C JIMHUEN YPOBHS Mops 50%
obecneyeHHOCTN 13 cpegHux 3a rog; Co - TOUYKa Ha npodune,

B KOTOPOW NpoucxoauT nocaegHee obpyweHme BoaH 30%
obecneyeHHOCTU B CUCTEME LUITOPMA, MOBTOPAEMOCTbIO OAUNH pas3
B 25 neT npu cpeaHemHoronetTHem yposHe mops (Hsox); Do -
TOYKa Ha npoduie, B KOTOPOI NPOUCXOANT NocneaHee obpylueHne
BO/IH 1% obecneyeHHOCTM B CMCTEME LUTOPMA, MOBTOPAEMOCTbIO OAMH
pa3 B 25 neT npu cpeAHEMHOr0/IeTHEM YPOBHE MOpSA; b - LWUMPUHA
pe3epBHON MOJIKU; d - CMELLLEHME ype3a OT CPeAHEMHOroIeTHero
NONOXeHMA 40 YPOoBHA Mopsa 1% obecrneyeHHOCTH;

C - TOPU30HTa/IbHOE PACCTOAHUE MeXKAY NONOKEHUAMU 0bpYyLLIEHMA
BO/H 1% 1 30% obecneyeHHOCTAMM; X 1 Y - KOOpAMHATbI
COOTBETCTBYHOLLMX TOYEK; h; - BbICOTA 3aMaca naaxa
Ha He3aToNAeMOCTb; der.u30% - FNy6MHa NocneaHero obpyleHmn
Bo/1H 30% obecneyeHHOCTU B cUCTEME; dcr.u1% - TNYyOMHA
nocsiegHero obpyweHuns BosH 1% obecneyeHHOCTH B CUCTEME;

Ly .vans1% - ANIMIHA HaKaTa BO/IH 1% obecneyeHHOCTU B cucTeme

PUCYHOK 9.2 - Cxema XapaKTepHbIX TOYEK PAacYeTHOro WTOPMOBOTrO
npoouna AMHAMNYECKOro PaBHOBECUA raIeyHOoro NAsMKa

9.2.7 PacyeT xapaKTepHbIX TOYEK BbIMOMHAETCA B MPAMOYrOJIbHOM CUCTEME KOOPAMHAT, ocb X
COBMeLLLEHA C NoJIoXKeHMeM abcotoTHOro Hys banTUMcKoM cuctemsl, a OCb Y - C HA4aIOM CO34aBaeMoro



WCKYCCTBEHHOrO rafIe4yHOro nasa.
9.2.8 KoopamHaTbl XapaKTEPHbIX TOYEK OTHOCUTENbHO BbI6PAHHOM CUCTEMbl B abBCONKOTHbLIX

oTmeTKax byayT cneaytowme: A (0; Ya); Ao (XAO;YAO); B (Xs; Ys); Bo (XBOQYBO); Co (XCOQYCO); Do

(XDO;YDO )

Y, - HaUBbICLLIAA OTMETKA NAAXa, KOTOPYIO onpeaenstoT no dopmyne
Ya = Hiy + Prunis + hs, (9.9)

roe Hiy - ypoBeEHb MOpPA 1% obecneyeHHOCTM M3 HAMBbICLIUX 33 rog,
hrun1% - BbICOTA HaKaTa Bo/IH 1% obecneyeHHOCTU B cncreme, onpegenaeman no d)opMyne

gT? mcosa

cr.u

h =0,0134

cr.ul%

;(9.10)

runl%

h. .
crul% 4| 2 arctg

hs - BbicOTa pe3epBH0171 NOJIKN Ha HE3aTON/1AEMOCTb NaAXa, onpeaenAaeman no d)opMyne

hs = 0,1heru%. (9.11)

XA0 =b (WwupuHa pe3epBHOIt NOKM NAAXKA), onpesensemas no popmyne

b=16,15h . [P/ _ (919

0,
cr.ul% gT

YAO - BbICOTa HaKaTa Ha NasX BosH 1% obecneyeHHOCTH, onpegensemas no ¢opmyne (9.10).

Xg - WMPWHA HA[BOAHOM YacTW FasiedyHoro nAAXa Hag ypoBHem mopsa 1% obecneyeHHOCTM U3
HaMBbICLUMX 33 r04, C Y4ETOM AJIMHbI HAKaTa BOJH Ly wans1% W LUMPUHBI Pe3epBHOM NOJIKK b, onpeaensemas
no popmyne

X = LH.Ha,u,Bl% +b. (913)

rae Lunagsi% - 4MHA HakaTa BoiH 1% obecneyeHHOCTM B CMCTEME HA HAABOAHYIO YacTb NAAXKaA,
onpegensemas no ¢popmyne

mcosa,,
DSO%

L

2,1h

cr.ul% ’ (914)

nHamel%

2arctg

cr.ul%

b - WWMpKWHa pe3epBHOW NOKK NAAXKa, onpeaensaemas no (9.12).
Y5 = Hi% - OTMETKa YpOBHA mopa 1% obecneyeHHOCTM U3 HaUBbICLLMX 33 rOA.

XB0 - paccTosiHME OT Havana nNas¥a Ao cpegHeMHOoroneTHero yposHa mopa (50% obecneyeHHoOCTH

U3 cpegHuX 3a rog), onpeaensemoe no popmyne

XBO=b+L +a, (9.15)

H.HaaB1%

rfe a - paccTosHMe NpPu U3MeHeHMKU YPoBHA Mops oT 1% obecneyeHHocTn o 50%, onpeaensemoe



no popmyne

a=161,5(H,, — Hyy, ) e 72 (010

YB0 = H,, - oTmeTka ypoBHsa Mops 50% obecneyeHHOCTH 13 CPpeaHuX 3a roa,

XCO - paccTosiHMe OT Hayana NasXa 4o MecTa nocneaHero obpyweHns soaH 30% obecneyeHHOCTH

B CMCTEME LITOPMA NOBTOPAEMOCTbIO O4MH pa3 B 25 neT, onpegensaemoe no popmyne
X =b+L,, +a-c,(9.17)

roe Lusyx - NONHas AO/AMHa HakaTa, CYMTas OT MecTa nocnegHero obpyweHus BoaH 1%
obecneyeHHOCTN B CUCTEME LITOPMA NOBTOPSAEMOCTbIO OAMH pa3 B 25 neT (Touka Do) A0 BePLIMHbI HaKaTa
(Touka Ao), onpeaensemas no popmyne

Ly = ZLH.HaABl%; (918)

C - paccTofAHne mexay obpylweHnamn BoaH 1% 1 30% obecneyeHHOCTM B CUCTEME, ONpeaenaemoe
no popmyne

C =

30,5 (,4 4
——z(hcétl% - hcéu30%) .(9.19)
3/gT
Y

¢, - OTMETKa iHa B MecTe nocniefHero o6pyLieHns 8osH 30% obecneyeHHOCTH B cuCTEMeE WTOpMA
MOBTOPAEMOCTbIO OAMH pas B 25 fieT, onpegensemasn no ¢opmyne

Yo =H,, 30, = _(dcr.u30% —Hyy, ) ,(9.20)

0

roe deruson - TNybmHa B mecte nocnegHero obpylwenus BoaH 30% obecneyeHHOCTU B cUCTEME,
OTHOCUTENbHO ypoBHA MopAa 50% obecneyeHHOCTM M3 cpeaHMX 3a rod, onpeaensemas Npu pacyete
TpaHchopmaLmMmn BOH UK no popmyse

h

eru30% 8’ 1hcr.u30% 3 g_ : (921)

d

XDO - paccTosHMWe OT Hayasa NaAXKa 40 MecTa nocneaHero obpyweHuns BoaH 1% obecnedeHHOCTH

B CMCTEME LWITOPMA NOBTOPAEMOCTbIO OA4MH pa3 B 25 feT, onpegensemoe no ¢opmyne
Xp, =b+a+L,,,(9.22)

roe b u a onpegenstotca no popmynam (9.12) u (9.16), a Luix - no popmyne (9.18).
Y,

p, - OTMETKa [iHa B MecTe nocnefjHero obpyweHmns BoaH 1% obecneyeHHOCTH B cucTeme WTopma
NOBTOPAEMOCTbIO OAMH pas B 25 fieT, onpegenaemasn no popmyne

Y, =H, ,.,=—(d

crul% crul%

Hy,, ), (9.23)



rae der.ui% - TNy6UHa B mecTe nocneaHero obpylieHns BoaH 1% obecneyeHHOCTM B CUCTEME LUTOPMA
NOBTOPAEMOCTbIO OAMH Pa3 B 25 NeT, OTHOCUTENbHO YPOBHA Mops 50% obecneyeHHOCTM M3 CpeaHUX 3a
rod, onpeaensemas npu pacyere TpaHchopmaLmMm BOSH UAK No popmyne

h

d =8,1h 3

cr.ul% cr.ul%

cr.ul%
=2 .(9.24)
g

9.2.9 MNpw co3gaHnm NAsAXKa U3 0AHOPOAHOIO MO COCTaBy NAXKeobpasytowero matepmanacS< 1,35,

D

75%

roe S - koadpdpuumeHT Tpacka, onpeaensaembii no popmyne S= (roe D7s% W Dasy - KpynHOCTH
25%

HaHOCOB, cooTBeTCcTBYOWMe 75% 1 25% obecneyeHHOCTAM MO KPMBOI FPaHy/IOMETPMYECKOro COCTaBa), B

dopmynbl Mo pacyeTy ANWHbI HAKaTa Lyuans1% U Luis HEOBXOAMMO BBECTM MNOMNPABOYHbIN KO3hdULMEHT K|,

onpegensemblii No rpaduky, NpeacTaBNeHHOMY Ha pUCyHKe 9.3.

1,0 —— :
0,9

08—

o

~]
I
;!'
o

o
BN wn
|
i
)
|
|
|
]
|
I|
|
|
T

9
W
|

10 20 30 40 50 60
Cpennsisi KpynHOCTb OJHOPOHOTO MaTepuana, Dsovs, MM

Koaddument ymeHbeHus 4HbI Hakata, Ki
o
o
|
|

PvcyHoK 9.3 - YMeHblUeHWe ANHbI HaKaTa B 3aBUCMMOCTH
OT KPYNHOCTN OAHOPOAHOIo MmaTtepuana

9.2.10 UcxoaHbl nNasxKeobpasyowmMini MaTepman MOXKET oTcbinaTbes ¢ 6epera nam ¢ mopsa. Mpu
OTCbIMKEe C MOpA pasrpyska nasxeobpasyowero matepmana foaKHa NPOBOAMUTLCA HA rybMHe, MeHbLueit
rnybuHbl nocneaHero obpyLeHna pacyeTHbIX BoH 1% obecneyeHHOCTH.

9.2.11 OtcbInKa ¢ bepera NpPoBoAUTCA MO CTpoUTEbHOMY Npoduato, 0bbIYHO NpeacTaBAAtOLLEMY
cob0M HaKNOHHYIO B CTOPOHY MOPS MOBEPXHOCTb C OTMETKOM BEPXHEN YacTU He MeHee Y,, onpeaensemoli
no ¢opmyne (9.9). MopcKkon Kpalh OTCbINKM 3adaetcAa Ha oTmeTke Ha 0,5 - 0,7 m, npesbiwatowei
cpeaHeMHOrosIeTHUI ypoBeHb Mmops. [lanee B Mope YKNOH OTKOCa CTPomUTeIbHOro npoduas NnpuHMMmaeTca
PaBHbIM TAHTEHCY Yr/1a eCTECTBEHHOTO OTKOCA OTCbINAaeMOoro matepuana. lNaowanb, 3aKN04EHHAA MeEXAY
CTpoOUTE/IbHbIM Npoduem U GakTUyeckum npodpunem AHa, YNCAEHHO AOJIKHA 6biTb Ha 20% 6onblie
yaenbHoro obbema.

9.2.12 Ans dopmMnpPOBaHMNS BOJIHOTACALLUMX FasIeyHbIX NAsXKen caedyeT MCNo/b30BaTb mMaTepuan
NpoYyHoCTblo He meHee 40 MIlla B cyxom cocCTOoAHMW. HegonycTMmMo MCMosib30BaHWe C/1abonpoYHbIX
FOPHbIX MOPOA, HaNpUMep Mmepreneil. B peKpeaunmoHHbIX UCKYCCTBEHHbIX FaNeyHbIX MAAXKAX AO0KHO
copepatbca He bonee 30% YacTUL, AMaMeETPOM MeHee 2 MM U He 6onee 5% BKNOYEHWUI KPYMHOCTbIO
6onee 100 mm.

9.2.13 Mpun cO3[aHUN UCKYCCTBEHHbIX CBODOAHbIX raneyHbiX MASKEN Hapagy C NPUPOAHbLIM
raeyHo-rpaBUMHbBIM ~ MaTepPMANOM MOTYT WCMONb30BATbCA  LWEeOEeHOYHble CMecKu, MOyYeHHble



ApobneHnem ropHbix nopos. OCHOBHblE XapaKTEPUCTUKKU LWeOHs, npeaHasHAaYeHHOro Aas Co3haHusA
raneyHbix naaxen, npmseaeHbl B [1]. Hanbonbluyto KpynHoCcTb dpakumii ans obpasoBaHUs NAsSKEN,
NCMONb3YEMbIX TaKXKe B PEKPEaLMOHHbIX Liensx, cneayet npuHMmatb He 6onee 100 mm. UcKkyccTBEHHbIe
NAAXKKU M3 WeBHA M3BEPKEHHbIX Noposa (rpaHuTa, rHelca U Ap.) PEKOMEHAYETCA UCMNOAb30BaTb ANA
KYPOPTHbIX Lienei nocne obKaTKM maTtepmnana BOJTHEHUAMM B TeEYEHME OAHOIO-ABYX LUTOPMOBbIX CE30HOB.

9.2.14 KpynHOCTb HEOKaTaHHbIX YacTUL, OTCbINAaeMoro maTepuana AoaKHa 6bITb paBHa UK 6onblue
KPYMHOCTU raeyHoro maTepuana ecTecTBEHHbIX NIAXKEN Ha 3alMLLaeMOM y4acTKke bepera. Beugy Toro,
YTO B MepBble ABA rofa 3KCMAyaTaLUMU TaKUX NAANKEN NPOUCXOAAT CKA/ibiBAHWE U OKaTblBaHWE LLebHA,
06beM UCXOAHOM OTCbINKKM caeayeT yBeanynTb Ha 20% OTHOCMTEIbHO PacyeTHOoro.

9.2.15 Motepn obbema naAXKa 3a cyeT BAO/IbOEpPeroBoro BblHOCA BOJIHAMM MaTepuana cC
paccmaTpmMBaeMoro y4actka bepera onpegenatoTca Kak pasHOCTb MOTOKOB HAHOCOB, onpenesieHHbIX B
BbIXO4HOM W BXOAHOM CTBOpax. BennumHa BponbbeperoBoro NOTOKAa HAHOCOB onpeaenseTcs Kak
anrebpaunyeckas cymma obbeMOB NAAXKEBOro matepuana (pacxoga HaHOCOB), NepemelaemMoro nog,
BO34ENCTBMEM LUTOPMOB Pa3sHbIX MHTEHCUBHOCTM M HANPaBAEHUI 33 AJIUTENbHbIA MHTEPBA BPEMEHM,
KaK Npaswu/o, 3a rog,

[ns pacyeTa emMKOCTM BAONbOEPEroBOro NoTOKa HAHOCOB Q, NepemMeLL,aeMbIX Noj, BO3AENCTBUEM
BOJIH, M3/cyT, ucnonb3yetca dopmyna

N
oI
0=0,087" g—h“"”“" sin2a,,,, (9.25)

K oKk~ 50%

rae P, - NNOTHOCTb YaCTUL, HAHOCOB, Kr/Mm>;
P - NIOTHOCTb BOAbI, Kr/M;

Kok - KOSGPUUMEHT, yUNTLIBAIOWMI BAUAHME KAacca OKAaTaHHOCTM NAAXeBOoro matepuana (K,) Ha
MHTEHCUBHOCTb €r0 NepeMelLLeHNn, onpegensemblit no Tabauue 9.2.

Tabnnua 9.2

3aBUCUMMOCTb K03¢¢MLI,M€HT3 N3MeHEHNA MHTEHCUBHOCTU NnepemeLlleHnA
NNAXEeBOro maTtepumana kox OT €ro Knacca okaTaHHocTU K,

Knacc okaTtaHHocTH K, 1 2 3 4 5

KoadpuumeHT kox 1,90 1,38 1,15 1,00 0,90

Knacc oKaTaHHOCTM 4acTul, nAs»KeBoro matepuana K, onpegenserca no WKane Xabakosa-
KpymbeliiHa, npuBeaeHHOM B NnpuaoxeHun U.

9.2.16 CpeaHerofoBble NOTEPU rasieyHblX HAHOCOB Ha UCTMpaHue Vi, m3/roa, cnesyeT onpeaensaThb
no popmyse

Ve=K,S;L, (9.26)

rae SE - CyMMapHaa naowaab ce4yeHnAa geATeNIbHOro CoAa NaAxXa, MZ, KOTOpaAa onpegenAaetca no

rpaduky (pucyHok 9.4) B 3aBMCMMOCTM OT LIMPWHbI HAZBOLAHOW YacCTW MASAMXKA Buans, NPU ypoBHE 50%
obecrneyeHHOCTN U3 cpeaHUX 3a rod, PaBHOM:

Biags = Luwans1% + @, (9.27)
30Cb Lynage1% W 0 - onpegensatoTca no popmynam (9.14) n (9.16);

L - NpOTAYKEHHOCTb UCKYCCTBEHHOTO raIeYHOro NAAXKA, M;
Kg - KO3 dUUMEHT UCTUPAHUA, KOTOPbIN onpeaenaeTcs no popmyne



K, =5,32-10%(v,/6)" Dy, (9.28)

30ecb Y, - 06beMHbIN BEC 4aCTULLbI, H/m3;

O - NPOYHOCTb HaHOCOB, [a;
Dso% - MeamaHHas KpynHOCTb HAHOCOB, M;
h; - BbICOTa SHEpPreTUYecKn 3KBMBASIEHTHOM BOJIHbI, M, onpegensemas no ¢opmyne

25, \0:4
- > hP,

zf ,(9.29)

34ecb h; - cpefHAA BbICOTa BOJIH MO KaXKAoM rpagaunm, m;
ti - NPOAO/IKUTENBHOCTb BOJIHEHWSA MO KaXKA0W rpagauum U HanpasaeHuto, cyT (neT);

Zti - CyMMapHaAa Npoao/IXXUTENIbHOCTb BCEX BOJIHEHWUI MO rpagaumnam n HanpasneHuUAMm, CyT

(neT).
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PucyHOK 9.4 - TpaduK A4N1A OUEHKM CYMMApPHOI 3a rog,
NAOWAAM CeYEeHNA AeATeIbHOro CN0A NAAKA

9.2.17 OTCbINKM NAAXKEBOro matepuwasna, npegHasHayeHHble Ha KOMMEeHCauuto noTepb 3a cyet
BLONbOEPeroBoro BbIHOCAa M WUCTUpaAHWA, ClefyeT NPOBOAUTb C BEPXOBOM CTOPOHbI CO3AAHHOrO
cBOOOAHOIO NAAXKA, CYNTAA OTHOCUTENIbBHO HanpaBieHUA BAObOEeperoBoro NOToka HaHocoB. O6beMmbl,
CPOKM M MECTa 3KCNAYaTALMOHHbIX MONOAHEHWNIN YTOYHAIOTCA MCXOA5 U3 KOHKPETHbIX NPUPOLHbIX YCN0BUIA
paccmaTpuBaemoro yvyacTtka bepera.

9.3. MAnAKM B KOMMJIEKCE C NAAXKEYAEPHKUBAOLLMMU COOPYKEHUSMU

9.3.1 Co3paHue MCKYCCTBEHHOIO WAW pacliMpeHue ecTeCTBEHHOro nAAXa B KOMMAeKce C
NAAXKEYAEPKUBAOLWMMIN COOPYKEHMAMM [OMYCKAaeTCcA B TOM C/ly4ae, KOrga KpyTUM3Ha MNoasoaHOro
6eperoBoro ck/oHa, aKcnosnuma bepera OTHOCUTENLHO FOCNOACTBYIOWMX BOJIHEHWUIA, ONpenenatowmx
BAO/NbOEperosoe nepemelleHMe HaHOCOB, HebonblwMe 3anmackl NAAXeobpasylowero maTtepuana B
Kapbepax W ero BbICOKAaa CTOMMOCTb He MO3BOJIAIOT €O34aTb WCKYCCTBEHHbIM CBOOOAHBIA NASAMXK,



COOTBETCTBYIOWMIA pacyeTHbIM MoKasaTtenam. [IpuMeHeHVe NAAXKEeYAEPKUBAIOLWNX COOPYKEHUM
obecneymBaeT CTabUAN3aLMIO U AOTOBEYHOCTb MCKYCCTBEHHbIX UM €CTECTBEHHBIX MASKEN.

9.3.2 Bblbop TMNA yAEpPKUBAOLLUX COOPYKEHUIN ANA obecneveHnn YyCTOMYMBOCTM MCKYCCTBEHHbIX
AN pacLUMPEHNA eCTECTBEHHbIX NAAXKEN Ha 3alMLLAeMbIX y4acTKax bepera B nepsBoM NPUBAUNKEHUU
cnepyet BbINONHATb B COOTBETCTBUM C NPUIOKeEHMEM [

9.3.3 Ecnn pacyeTHbli Npoduab OTHOCUTENBHOFO AMHAMMUYECKOrO PaBHOBECUA CO3aBaemoro
WCKYCCTBEHHOTO MAAMA HE COMPAraeTcA C ecTeCTBEHHbIM NOABOAHbLIM CKIOHOM BC/eAcCTBME GO/bLUON
KPYTU3HbI MOC/NeAHero, B OCHOBAHUM MAAMA B LeNAX COKpaleHWA noTepb NAAXKEBOro matepuana u
ob6bema nepBOHAYaNbHOM OTCbIMKK CaeaAyeT COopyKaTb NOABOAHbIN 6aHKET UM NOABOAHbLIV BOJIHOOM
N3 KaMeHHOM HabpPOCKN NAN APYroi KOHCTPYKLUMK.

9.3.4 TlpoeKTHas LWWPWUHA HAABOAHOM 4YaCTM MNAsAXA, CO343aBAaeMoOro B KOMMJEKce C
NAAXKeYyLePHKUBAOLLMMUN COOPYHKEHUAMMU, ONpesenseTca ero PyHKUMOHANbHbIM Ha3HAYeHUEM: NASK A1A
3awmTbl 6epera nan gnsa pekpeaumoHHbIX Lenen. B nepsom npubanKeHMM MUHUMaNbHas LWNMPKUHA NAaXKa
B MeXOYHHOM OTCeKe [0KHA ObITb HE MeHee: ANA rafIeYHbIX NAAXKEN - TPEXKPATHOM BbICOTbl BOAH 5%
obecneyeHHOCTM B CUCTEME LITOPMA MOBTOPAEMOCTbIO OAMH pa3 B 25 IeT NO IMHMK NepBoro o0bpyLweHus;
ONA MecYaHblX NAAXEW - BOCbMUKPATHOWM BbICOTbl BOJIH Tex e obecnevyeHHOCTU M MOBTOPAEMOCTW.
MpoeKTMpoBaHMe NasXeln cnefyeT OCyLWecCTBAATb B cooTBeTcTBMM € 9.1 M 9.2, a NpoeKTMpoBaHue
NAsXKeyaepXKMBaKLUX COOPYKEHWN - B cooTBeTCcTBMM € 9.9 1 9.10.

9.3.5 Co3aHuMe UCKYCCTBEHHbIX, PaclUMPEeHNe N CTabunn3aLma eCTECTBEHHbIX NAAKEN B KOMMNIEKCe
C NAANKEYLEPKUBAOWMMU COOPYKEHUAMU B 0053aTeNbHOM NOPAAKE AO/MKHblI COMPOBOMAATLCA
MepPOoNpPUATUAMMU, NPeayNPeXAAOWMMN BOSHUKHOBEHME HU30BbIX Pa3MblBOB Hepera. Hn30Boi pasmbis
NPy NPUMMEHEHUM BYH B KauecTBe NASKeYAEePKUBAIOLLMNX COOPYKEHUM A0MKEH ObITb NPeaoTBPaLLEH Ha
CTagumn UX CTPOUTENBLCTBA MCKYCCTBEHHOM OTCLINMKON MaTepuana B MexXOyHHble OTCEKM Ha MOJIHYIO WX
YAEPKMBAKOLWYO CNOCOOHOCTb, @ NPWU MPUMEHEHUM MOABOAHbLIX BOJHO/JIOMOB OAHOBPEMEHHO C WX
CTPOUTENbCTBOM - UCKYCCTBEHHbIM 3aMo/IHEHNEM 3aBOJIHOJIOMHOTO MPOCTPAHCTBA HAHOCaAMM.

9.3.6 lMpu co34aHUM MCKYCCTBEHHbIX MAAXEN noa 3alMToN MNoABOAHbLIX BOJHO/MOMOB Ha
nobeperbax, WCNOAb3yeMblX ANA 30H OTAblXa, CneAyeT OTAABaTb MNpPeAnoYTeHWE MPOHMLAEMbIM
(Hanpumep, KameHHOHAbpPOCHbIM) BOMHONOMaM, Kak obecrneyuBaloWMm Nyywunii Bogo0bOMEH B
3aBOJIHONOMHOM MPOCTPAHCTBE M 6aronpuATHbIE YCNOBUA ANA PA3BUTUA BOAHbIX OPraHU3MOB.

9.3.7 Heobxoaumo B o0b6A3aTenbHOM NopAfKe BO BCex CAyvyasx obecneynTb 3anosiHEHWE BHOBb
MOCTPOEHHbIX W  3KCANYaTUPYyembIX MeXOYHHbIX OTCEKOB W 3aBOJIHOMIOMHbIX  NPOCTPAHCTB
nAsXKeobpasyoWwmm MaTepuasom Ha NPOEKTHYHO eMKOCTb (06bem).

9.3.8 B C/IOXKHbIX YCNOBMAX KOMMOHOBKA MNAAMKEYAEPHKMBAOLWMX COOPYHKEHUIN BbINOAHAETCS MO
pe3yibTaTam rmapasanyeckoro 1 (Mnmn) maTemaTMyeckoro moaennmposaHma (cm. 5.21).

9.4. BonHoracsuwme 6epmbl U3 FTOPHOMN Maccbl

9.4.1 BonHoracsawme 6epmbl M3 TOPHOM Maccbl NPeacTaBfAT cOOOM COOpYKeHMUA, UCXOoAHan
OTCbIMKa KOTOPbIX MMEET FOPMU3OHTANIbHYHO MAN CNAabOHaKAOHEHHYIO B CTOPOHY MOPA WAM BOAOEMA
NOBEPXHOCTb.

9.4.2 BonHoracawme 6epmbl M3 TOPHON MACCbl ABAOTCA CAMOCTONATE/IbHbIM HeperosawmTHbIM
COOpYyKEeHMEM, NpefHa3HAYeHHbIM A/A 3alWTbl OT BOJIHOBOTO BO34EMCTBMA W HAABUIOB /ibda Kak
€CTeCTBEHHbIX, TaK M MCKYCCTBEHHbIX NPUBPEXKHbBIX TEPPUTOPUIA, OTKOCHBIX KPENIeHUN, BONHOOTOOMHbIX
CTEH U APYIUX COOPYKEHWUI, PAaCNONOXKEHHbIX B NPUYPE30BO 30HeE.

9.4.3 MaTepuanom pns CTPOUTENLCTBA BOJIHOracAllel 6epmMbl ABAAETCA FOpHAsa Macca,
NpeAcTaBAAOWan CMecb U3 pPas3gpobieHHOro HeCOPTUPOBAHHOIO KAPbEPHOr0 KaMHA, WMELLEro
bpaKkuUKM pPasNMYHOM KPYMHOCTMK.

9.4.4 OTcbinaemas M3 rOpHOM Maccbl BOHOracAWwan 6epma B npouecce sKCnayaTauumn nsmeHaet
CBOM UCXOAHbIN CTpOUTENbHbIM Npoduab Ao Npoduaa OTHOCUTENBHOTO AMHAMMYECKOrO PaBHOBECUA,
COOTBETCTBYHOLLErO PacyeTHOMY BOJIHEHMIO. TakmMe Bepmbl cresyeT pacCcMaTpPUBATb KaK COOPYMKEHUA,
N3MEHAIOLLME B NPOCTPAHCTBE M BO BPEMEHW MNOA BO34ENCTBMEM BOJIH B NPOLLECCE IKCMIyaTaLMM CBOU
oyepTaHua n obbem.

®opmupyemblit NpodPnab OTHOCUTENBHOFO AMHAMMYECKOro paBHOBECUA Ao/XeH obecneumBaTb
3aLWMTY TEPPUTOPUIN U COOPYKEHUI OT BO3AENCTBUIN BOH U NbAaA.

9.4.5 Npu NpOeKTUPOBaHMM BOSHOTacALLMX 6epM 13 TOPHOM Mmaccbl HeobxoamMmo onpeaenunTb:

- NNaHOBOE NOoJIoXKeHne bepmbl;



- obbem OTCbiNaemol FoOpHOM Macchl, C yyeTom dopmupoBaHUA Npoduna OTHOCUTENbHOro
OWHAMWYECKOro pPaBHOBECUS M yMeHbllueHMAa obbema Ha Yn/JOTHEeHWe, CKanbiBaHWE, UCTUPaHME W
BA0/IbOeperoBoli BLIHOC MaTepuasa nog Bo3aencTBMemM BOJH.

Mo pacyeTHOMy NPOOUND OTHOCUTENIbHOIO AMHAMMUYECKOTO PaBHOBECUA C YY4EeTOM YMJOTHEHUA
mMmaTepuana, ero UCTUPaHMA U CKanbliBaHMA onpegenseTca Npoduab NCXOLHOM OTCbINKK (CTPOUTENbHbIN
npodunb).

9.4.6 TleomeTpuyeckne pasmepbl GopmUpyemoro nog BO3AelCTBMEM BONH npodunn
OTHOCUTE/NIbHOrO AMHAMMUYECKOro paBHOBECUA NASAXKa M3 FOPHOM MaccChbl, NPOPUNA UCXOLHOW OTCbIMKK
(cTpouTenbHbIV Npoduab) N 3HaYEHNE EXKErogHOro oTCcTynaHMa beperoBon AMHUK oNpeaensaoT UCXoas
M3 pacYyeTHOro YPOBHA MOpPA WAW BOAOEMA, PACYETHLIX MAPAMETPOB BOJIH, MMEKOLWMX 33a4aHHYIO
BEPOATHOCTb NPEBLILEHUA B PEXUME W CUCTEME, M PACYETHOrO AMaMeTpa KaMHA B FOPHOW macce
cornacHo 9.2.

9.4.7 O6bEM rOpHOM Macchl NMPU CTPOUTENILCTBE BEpPMbI A0NKEH BKAOYATb B cEOA HEOOXOAUMbIM
3anac:

- ana popmupoBaHma Npoduas OTHOCUTENBHOIO AMHAMNYECKOTO PaBHOBECUA B 30HE HaKaTa BOJIH
Ha COOpyXKeHue;

- KOMMNEeHcauUmMm oTCTynaHna 6eperosoi IMHUK;

- KOMMNEeHcaLUMn YNAOTHEHUA U UCTUPAHUSA maTepurana.

9.4.8 MNpu onpeaeneHnn UCXo4HOro obbema ropHo Macchl NPU OTCbINKe BoJIHOracawmux 6epm
K03 OULMEHT YNNOTHEHUA cAeayeT NPUHUMATb NPU HANMYNKN KPYMHbIX U HerabapuTHbIX KaMHel paBHbIM
0,20, Nnpu Menkom 1 cpegHem pasmepe KaMHei - pasHbim 0,15.

9.4.9 logo0Bble NOTEPM FOPHOM MAcCbl Ha UCTUPAHUE B NPOLLECCE BOHEHMM A0NXKHbI NMPUHUMATbLCA
B 3aBMCMMOCTM OT MPOYHOCTHbIX XapaKTepPUCTUK nopodpl no 9.2.16. MoTepu Ha UCTUpaAHME chneayeT
yBennumBatb Ha 20% B CBA3M CO CKa/lbiIBAHWMEM YI/I0B KAMHEWN MPU UX OKaTbIBAHUM.

9.5. OrpaauTtenbHble beperosble 4ambbl

9.5.1 OrpaguTenbHbie beperoBble gambbl OTHOCATCA K COOPYXKEHUAM C OTKOCHbIM Mpodunem,
BbINOJ/IHEHHbIM M3 TPYHTOBbIX MaTepMasioB, KOTOPbIe BO3BOAATCA A/1A 3aLUUTbl TEPPUTOPUI OT BOSTHOBbIX
pa3MbIBOB M 3aTOMNEHUA MPU NOBbIWEHUN YPOBHA MopA (Bogoema). KOHCTpYKUMA orpaguTenbHolM
Aambbl onpeaenseTcs BO3MOXKHOM rNMybuHOM pa3mbiBa Nepes Hel, YyCTOMUYMBOCTbIO IPYHTOB OCHOBaHMUS,
WHTEHCUBHOCTbIO BOJIHEHMA, BbICOTOM W NPOAOMKUTENbHOCTBIO CTOAHMA YPOBHEM BOogOEMa Ha
MaKCMMasibHbIX OTMETKax. PacyeTHble NoKasaTean Mo Knaccam orpasmTesibHbiX 4amb ycTaHaBAMBatOTCA
no tabnuue 8.1.

9.5.2 MNonoxeHne orpagutenbHoit ambbl B NaHe A0AXKHO Ha3HayaTbCA C Y4ETOM BO3MOXKHOIO
oTCcTynaHusa 6eperoBoi JIMHUN N HEe OKasblBaTb BAUAHUA Ha BAO/MbbOeperoBoe nepemelleHne HaHOCOB.
YKpenneHHbIn 0TKOC orpaguTesibHon Aambbl peKomeHAayeTca pasmellaTb MO BO3MOXKHOCTU Mo, 3aLmnToM
€CTeCTBEHHOro MNAsA)a, a Mnpu ero OTCYTCTBMM - NOA 3alMTOM WCKYCCTBEHHOIO MAAXKA LWUPUHOMN,
obecrneunBatoLLel ralieHne BOIH PacYeTHOro WTopMa.

9.5.3 ConpsaxeHue KOHLEBbIX Y4acTKOB AamMbbl C KOpeHHbIM 6eperom AOJ/I)KHO Ha3HayaTbcA B
COOTBETCTBMM C 3KCMJIyaTaUMOHHbIMKM TPeboBaHUAMMU, MPEeAbABAAEMbIMWA K OAHHOMY COOPYKEHMWIO,
NHXXEHEepPHO-reo1I0rMYeckMmm yCIoBUAMM U UCKIKOYATb BO3MOXKHOCTb pa3mMbiBa bepera B 06xoa, 4ambbl.

9.5.4 PacuyeT yCTOMYMBOCTM Aambbl BbIMOJNHAETCA B COOTBETCTBMM C AENCTBYIOWMMM Ha Hee
CTaTUYECKUMU U ANHAMMNYECKMMMN HArPy3Kamm C y4eTOM PU3NKO-MEXAHMUYECKUX XapPaKTEPUCTUK FPYHTOB,
cnaratowmx gamby. PacyeT ycTOMUYMBOCTM OTKOCOB Aamb crneayeT BbINOAHATbL B cooTBeTcTBum ¢ CIl
39.13330. Mpw pacyeTe 3/IEMEHTOB KpenjeHMa MOPCKOro OTKoCa orpaguTenbHbiXx Aamb cnepyet
pykosogcTBoBaTbca ClN 38.13330.2012 (npunoxeHue B).

9.5.5 MMpoTuBOPUNBLTPALMOHHbIE M APEHAXKHbIE YCTPOWCTBA, @ TaKMKe OTCbINKY (HambiB) WU
YN/JIOTHEHUE FPYHTOB Aambbl cnegyeTt npoBoauTb B cootseTcTBmm ¢ ClM 39.13330.

BosBbiweHne rpebHA orpaguTenbHol Aambbl Haj, pacyeTHbIM ypoBHem Bogoema Hr, cnepyet
onpegenaTb C yYeTOM BbICOTbl HaKaTa BOJIH HA OTKOC OrpaanTesibHon Aambbl hy, M 3anaca BbICOTbI NO

dopmyne
Hep = hrun + 1, (9.30)

rae r - 3anac BbICOTbl aMbbl, M, KOTOPbIN NPUHUMAETCA He meHee 1 m.



9.5.6 LLnpunHa rpebHA aambbl ycTaHaBAMBAETCA B 3aBUCMMOCTM OT YCNOBUIA NPON3BOACTBA PaboT n
TpeboBaHUIt aKkcnayaTaumm (Mcnonb3oBaHue rpebHsa Ana npoesaa, nod HabepeskHyo 1 4p.), HO He meHee
3,0 m. FpebeHb Aambbl B LLeNAX 3aWMUTbl OT Pa3MblBa BOIHOBbIMM 3aMN1eCKamm PeKOMeHAYeTCA YKpennaTh
061U oBKamu.

9.5.7 MopcKuMe OTKOCbI OrpaguTenbHbIX 4amb oT paspylleHMsa Npu BO34eNCTBMM BOIHEHUSA, Nbaa,
TeYeHUA U aTMoCPepHbIX OCaAKOB chaedyeT YKPennaTb 3alMTHbIMW MOKpbITUAMU. Haubonee
3bdEKTUBHbBIM ABNAETCA OTKOCHO-KaMeHHOE MOKPbITUE, KOTOPOE 3HAUYUTENbHO racUT 3HEPruio BONH U
yMeHblUaeT BbICOTY HakaTa (puUcyHok 9.5). Ans nydywero ralieHWs BOMH U 06/1eryeHns KOHCTPYKLUUA
3alMTHbIX MOKPbLITUIA MOPCKOMY OTKOCY AamMbbl peKomeHAyeTcA MpuaaBaTb JIOMaHble o4YepTaHua C
Hanbosiee NONOrMM HAK/IOHOM B €ro HUMKHEM YacTu. KpyTusHy OTKocoB gamb cneayet HasHadyatb no Cll
39.13330.2012 (nyHKTbI 9.10 - 9.13).

a) Jlamba U3 HECOPTHPOBAHHOK  A-A
rOPHOI1 MacChI

6) Jlamba ¢ BogoHemnpo-
HHLIAEMBIM KPaHOM

® |\

N
N

1 - naHUMpPHOE NPUKPBLITUE U3 KPYMHOI0 KaMHSA; 2 - UCKYCCTBEHHbIN
nnax; 3 - WwebeHoUYHO-rpaBUMHOE NOKPbLITUE, YCTPauBaeMoe
ON5 3KCNAYaTaLMOHHOro Npoesaa no rpebHo Aambbl; 4 - OTKPbITbIN
BOLOOTBOAHOM KaHan; 5 - Tepputopma, 3awmiiaemasn
OT 3aTONNEHUA; 6 - WNYHT; 7 - BOAOHENPOHULLAEMbIN 3KPaH;
YM - ypoBeHb mopA

PucyHok 9.5 - OrpagutenbHblie 4ambbl

9.5.8 Martepuan, ucnosbsyembln Ana BO3BeAeHUA Aamb, noabupaerca Mcxoda M3 HasHA4YeHun
NPOEKTUPYEMbIX COOPYXEHUA W HaANYMA COOTBETCTBYIOLWIMX MECTHbIX KapbepoB. MaTepuanbl ans
BO3BeieHNs 4amb 0/1KHbl COOTBETCTBOBATL TpebosaHMaM CM 39.13330.2012 (nyHKTbI 7.6 - 7.14).

MpumeyaHue - Cm. Takxke [1].



9.5.9 MpoTMBOdPMAbTPALMOHHbIE YCTPOWCTBA CAeayeT NPOeKTUMpoBaTb B cooTtBeTcTBUM c CIl
39.13330.2012 (nyHKTbI 7.18 - 7.29).

9.5.10 MNpun NpoeKTUPOBaHMM OrpaguTeNnbHbIX Aamb creayeT NpefycMaTpmMBaTb MepPonpuATMA No
OTBOAY BOAbI, MONaBLen 3a Aamby.

9.6. OTKOCHble beperoBble yKpenaeHus

9.6.1 PekoMeHAyeTCA NPUMEHATb CAeAyioLmMe TUMbl OTKOCHbIX KPenaeHW:

- HenpoHuuaemble BeTOHHble U Kene3obeToHHble M3 COOPHbLIX MAUT MAWM B BMUAE CMNOLIHOIO
NOKPbITUA, @ TaK}Ke OTKOCHO-CTyneHYaToro npoduns [pucyHok 9.6, a), 6)];

- MpoHMUaemble GETOHHble U XKene3obeToHHble M3 COOPHbIX 3/1EMEHTOB B BUAE OTKOCHO-
CTYNeHYaTon KOHCTPYKLUKN C BOJIHOBOM KamMepoli [pucyHok 9.6, B)];

- B BUAE YKNAZAKU UM HabpoCKKM GacOHHbIX MacCUBOB;

- KaMeHHble HabpPOCKMN M OTMOCTKM, B TOM YKUC/Ie U3 TOPHOM Macchbl.

a) - HeNPoHMLAeMasn KOHCTPYKLMSA; 6) - HenpoHuLaemas
CTyNeH4YaToe cCoopyKeHne 13 6ETOHHbIX MacCMBOB;
B) - MPOHULAEManA CKBO3HaA KOHCTPYKLMA C BOIHOBOW Kamepoi

1 - 6eToHHbIN NapaneT; 2 - BO/IHOOTOOMHaA CTeHa;
3 - )kene306eToHHbIN PyHAAMEHT; 4 - OTKOCHO-CTYNeH4YaToe
yKpenaeHue n3 MOHONIMTHOrO HeTOHa; 5 - *Kene306eTOHHaA NANTa;



6 - cnoi WwebHsA; 7 - cnaaHMpPOBaHHbIM OTKOC; 8 - ynop;
9 - 6eToOHHOE NoKpbITUE; 10 - CTyneH4YaToe coopyKeHne
13 6ETOHHbIX MaccMBoB; 11 - CKBO3HOE OTKOCHO-CTYNeH4YaToe
NPUKpbITUE N3 cOopHOro KeneszobeToHa; 12 - cealiHble onopsl;
13 - nnsx; 14 - 06paTHbIN PunbTp; 15 - BONHOBaA Kamepa

PucyHOK 9.6 - OTKOCHO-CTyNeHYaTble beperosble yKpenneHus

9.6.2 KoadpduumeHT 3anoxeHua GPOHTANbHbIX OTKOCOB (P BCex TWUMOB KpenneHwn, 3a

NCKNOYEHNEM YKIaAKN GACOHHbIX MacCUBOB, HE A0MNYCKaeTca NpMHUMaTb meHee 1,5. B 30He HaKkaTa BO/H
peKkoMeHAyeTCA NPUHMMATbL cieadylowme 3HadyeHMA Ko3POUUMEHTOB 3a/0XKEHUA OTKOCOB: rnajkue
6eTOHHbIe M Kene3obeToHHble MOKPbITUA, BETOHHbIE U Kene30b6eToHHble KpensieHMa Co CTyneH4yaToM
NoBEepPXHOCTbIO, HABPOCKM M3 KamHsA - 1,5 - 3,5; Habpocku 13 dpacoHHbIX maccmBos - 1,5 - 2,0.

9.6.3 Tun KpenaeHus [O0/MKEeH Ha3HayaTbCA C YYETOM HarpysoK Ha OTKOC, BO3HMKAOLWMX Npu
paspyLeHNN PacyeTHOM BO/IHbI, BO34ENCTBUM NbAa, UCTUPAIOLLEro AeUCTBMA HAHOCOB, a TaK¥Ke cocTaBa
rpyHTa Tena gambbl nunmn 6eperosoro ycTyna.

9.6.4 BepxHAA rpaHMLA OTKOCHOINO KpenjieHus npuHMmMmaeTca cornacHo 9.5.5. Mpu yKnoHe
NOBEPXHOCTU OTKOCHOTO KPenieHua Kpyde, yem 1:3, B BEPXHEN ero 4acTu ciegyeT ycTpamBaTb GETOHHbIN
napanet. Mpy NPOEKTUPOBaAHMUMU OTKOCHbLIX KPEenaeHUin AO0NXHbI 6biTb NpeaycMoTpeHbl MeponpuaTus,
npeaoxpaHawoLline obpaTHbli GUAbTP (NOArOTOBKY) M FPYHTOBOE OCHOBaHWE OT pa3mbiBa. [pu 3Tom
[ONXKeH b6bITb 0becneyeH becnpenATCTBEHHbIN OTBOA, BOAbI C MOBEPXHOCTM OTKOCHOTO KPEMN/IeHus.

9.6.5 MOHOAUTHbIE }KeNe306eTOHHblE OTKOCHbIE KPeneHUA BbINOAHAOTCA NyTem 6eTOHMpPOBaHMA
nNAnT 6onblumx pasmepos (5 x 5 M 1 bonee), coegmHAEMbIX mexay cobolt paboyeit apmaTypoit. ToawmHa
}ene3obeToHHbIX NAUT t, AOMKHA YCTaHABAMBATLCA M3 YC/IOBUI UX YCTOMUYMBOCTM MPU B3BELLMBAIOLLEM
BO/IHOBOM J1aB/IeHMM NO popmyne:

t =0,07eh, >3

roe By - AvHa pebpa NanTbl UM KapHU3a B HanpaBaeHUN, HOPMaJIbHOM K ypesy BoAbl, M;
€ - KoapdMUMEHT, AN MOHONIUTHBIX NAUT paBHbIli 1,0, ansa cbopHbIX nanT - 1,1;
Y - o6beMHbIi Bec BoAbl, H/m;

Y, - 06bemHbiIit BeC nauTbl, H/m3;

A\ - cpepHAs ANWHA BONH;

her.us% - BblcOTa BOMH 5% obecneyeHHOCTU B cMCTEME BOJIH PAcYETHOrO LTOPMa NOBTOPAEMOCTbIO
OAMH pas B 25 SIeT N0 IMHUM UX NocaeaHero obpyLieHus;

(P - 3an0XKeHne oTKoCa.

TonwmHy nanTbl cnegyet npuHMMaTb He meHee 0,25 m. [pOYHOCTb NANMT OTKOCHOTO KpenaeHusa npu
3a/laHHbIX pa3Mepax NpoBepsAeTCcA NO LLEeHTPY NAUTbI B MOMEHT 0BpyLLEHMA BOJH.

TemnepaTypHO-0Caf04YHble LWBbl MOHOJ/IMTHO-AaPMMUPOBAHHBIX KpernaeHui no AJMHe OTKOCa
OONXHbI pacnonaraTbeca He pexe yem yepes 20 m.

9.6.6 OTKOCHOE KpenieHune, BO3BOAMMOE U3 COOPHbLIX BETOHHbIX U }Kene3obeToHHbIX NAUT, cneayeT
OMOHO/IMYMBATL B KpyMnHble KapTbl pasmepamm 5 x 5, 10 x 10, 15 x 15 m u T.4. [0 KOHTYpY KapT cheayet
npeaycmaTpuBaTb 3aKpbiTble TemnepaTypHO-OCaZlovHble LWBbl C pybeponaHbIMM  NPOKAALKAMM.
BepTukanbHble TeMnepaTypHO-0Caf0uHbIe LWBbI CAeyeT pa3meLlaTb Bpa3bexky.

9.6.7 OTKOCHble KpenaeHns U3 MOHOAUTHbIX UK COOPHBIX Kene3obeToHHbIX NAUT AOJIKHbI ObiTb
YN0XeHbI Ha WebeHOYHOM OCHOBaHUMN UK LWebeHOoYHO-raneqyHoM GuUabTpe, TONLLMHA CN0A KOTOPbIX He
meHee 0,2 m. O6paTHbIt GUABTP B 3aBUCUMOCTU OT FPYHTOB, C/AratoLLMX OTKOC, MOMKET COCTOATb M3
OAHOrO, ABYX, HO He Bonee Tpex CI0EB MmaTepmana.

9.6.8 Bce BUAbI OTKOCHbIX KPenaeHUi HENPOHNLLAEMOM KOHCTPYKLMW C BHELLHEM CTOPOHbI A0/IKHbI
MMeTb HaLEXHYI0 3aWMTy OT NoAMbIBa B BMAE YNOpoB, Hepm, HENPOHMLL@EMbIX CBANHO-LINYHTOBbIX



orpaxgeHnn n ap. YNopbl OTKOCHbIX KPenieHUi cienyeT BbINOAHATb MOHOAUTHBIMU WU U3 COOPHbIX
anemeHToB. Tam, rae rpyHTOBble YC/I0BMA MO3BOAIOT, YNOPbl YCTPAMBAIOTCA CO CBAMHO-LUMYHTOBbIMMU
OCHOBaHMAMMU. [NyOUHA NOrpy:KeHUA cBall onpenenseTcs Ucxoga M3 rybuHbl BEPOATHOTO PasmbiBa U
YCNOBUI YCTONYMBOCTU KOHCTPYKLIMM OTKOCHOTO KPEensieHus B Lesom. AHKepHble YCTPOWCTBA CBalHO-
LUNYHTOBbIX OCHOBAHWW c/lefyeT pasmelatb BHe npu3mbl obpylieHuAa oTkoca. C TblIOBOW CTOPOHBI
WNYHTOBbLIX OrPaXA4eHUM [oMKHa ObiTb OTCbINAHa MNPM3MA W3 KaMEHHOro MmaTepuana B Buae
rPYHTOHENPOHMLL@EeMOro o6paTHoro ¢puabTpa.

Mpy NPOEKTUPOBAHUWN OCHOBAHMI U YNOPOB OTKOCHbLIX KPEMAEHWUN CnefyeT PyKOBOACTBOBATLCA
TpebosaHuamu CM 23.13330.

9.6.9 Bce BMAbI OTKOCHbIX BOJIHOFACALLMX KPENAeHW MPOHULAEMON CKBO3HOM KOHCTPYKUMM C
BOJIHOBOW Kamepoi C BHELHEeN CTOPOHbl AO/KHbI MMETb ONOPbl U3 OTAENbHbIX CBall UAU BETOHHbIX
610K0B, YCTaHOB/IEHHbIX HA PACCTOAHMMU 2 - 4 M apyr oT Apyra. C TbIIOBON CTOPOHbI CTEHKW A0KEH ObITb
ycTpoeH o6bpaTHbi ¢unbTp. CKBO3HOCTL (OTHOWEHME NAOWAAN OTBEPCTMM K obueir naowaan
NOBEPXHOCTM) OTKOCHO-CTYMNEHYATOro KpenaeHus AonycKaeTca NpMHMMaTb pasHoit 0,2.

9.6.10 Macca u pasmepbl 06bl4HbIX 1 GACOHHbIX MAaCCMBOB, a TaKXKe KamHel B HabpocKke A0MXKHbI
YCTaHaBAMBATLCA B 3aBUCUMOCTM OT MHTEHCMBHOCTM BOJIHOBbIX BO34ENCTBMIA. HapyKHaa YacTb KAagku
NN HabpoCKK, NoABepratoLLasnca BO34eMCTBUAM pa3buBatoWmMxca Ha Hell BOJIH, A0/1KHa ObITb BO3BeAEHa
M3 acoHHbIX OGJOKOB WMAW KPYMHbIX KaMeHHbIX b, pacyeTHas Macca KOTOpbIX yAoBAeTBOpAET
TpeboBaHMAm CM 38.13330.2012 (npunoxeHune B). ECM Ha OTKOCHOE KpenneHue, pacrnosioKeHHoe B
BEPXHEM YacTW NAsxXKa, BO3LENCTBYET HAKaT yyKe pasbumBLIMXCA BOH, pasMmepbl GaCOHHbIX MAacCMBOB UK
KaMHel [0MnycKaeTcs HasHayaTb UCXOAA U3 MPUMEHEHMA HABPOCOK B aHANOTUYHbIX YCIOBUAX UAKU NO
pe3yibTaTam r’MAapaBANYeCcKOro MOAEeIMPOBaHMA.

9.6.11 TonwmHa cnoa HabpocKM M3 PacCoHHbIX MACCMBOB MPUHUMAETCA PABHOW WX NOSYTOPHOM
BbicoTe. ToNLWMHA HABPOCKM M3 KaMHA [0MKHA ObITb LOCTAaTOYHOM A/1A 3alMTbl OT pa3mbiBa 06paTHOroO
dUNbTPa U FPYHTOB OTKOCA U COCTaBNATb He MeHee 3D (AMameTp KaMHA, NpUBEAEHHbIM K wapy). D
onpegenatot no bopmyne

rae G - Bec KamHs, H.

9.6.12 KameHHy0 Habpocky 6aHKeTOB, paboTatowWwmx B KAYeCTBe YNOPOB OTKOCHbIX KpenieHui Ha
beperax C necyaHbIMM HaHOCaAMW, NPU YCAOBUWN UX 3arnybieHUa A0 YPOBHA MOCTOSHHOM BAAXKHOCTU
[ONYyCKaeTcA yKNaAbIBaTb MO TIoPAYHOM BbiCTUAKE. [NyOUHA 3an10KeHMA TIodAKA A0ONKHA HA3HAYaTbCA C
Yy4eTOM BO3MOXKHOM FNy6MHbI pa3mbiBa.

9.7. BonHoracaume npuKpbITUA M3 pacoHHbIX MacCUBOB

9.7.1 BonHoracsAwme NpUKpbITUA M3 GacoOHHbIX MAacCMBOB NPUMEHAIOTCA ANA 3aWmUTbl 6eperosbix
OTKOCOB W BO3BEAEHHbIX COOPYKEHWUI OT BOJIHOBOrO BO34eNcTBMA. Mcnosb3oBaHMe GacOHHbIX MaccMBOB
13 6eToHa 418 CTPOUTENbCTBA BOJIHOMACALLMX NPUKPLITUIN JONYCKAeTCA B TOM C/ly4ae, KOr4a oTcyTCTByeT
HeobxogMMmoe KONMYECTBO KamMHA Tpebyembix pasmepa M MNPOYHOCTU. [0 KOHCTPYKUMM BOIHOracsLwme
NPUKPBITUA AENATCA Ha ABa TUNA:

- NPUKPbITUA, OTOABUHYTbIE OT CTEHbI MW NMPUCNOHEHHbIE, YNIOKEHHbIE KYpPCaMm NO onpeaeneHHoM
cMcTeme Ha ropm3oHTaNbHOM MAN cNaboHAKIOHHOM ecTeCTBEHHOM OCHOBaHUM [puUcyHOK 9.7, a)l;

- NPUKPBITUA, COCTOALLNE M3 KAMEHHOIO AApPa U NPUKPbIBAOLLErO BOJHO3ALWMUTHOIO NOKPLITUA U3
$aCoOHHbIX MaCcCMBOB, YNOXEHHbIX MO €ro 0TKocy M rpebHto [pucyHok 9.7, 6)].



a) 0) BonHoracsiuee npuKphITHE U3
/haCOHHBIX MacCHBOB
/

f-gf_?\é'a i TpoexTHEIi Tpodus

[IpoekTHBIH NpohHIbL oy

v Bosauoracsuuee npukpbiTHE H3

/ / (pacOHHBIX MACCHBOB
y

yM

OcHoBanue_

a) MpUcnoHeHHbIe NPUKPLITUA, YIOXKEHHbIE Kypcamu No onpeaeneHHoM
cucrteme; 6) MPUKpPLITUA, COCTOALLME M3 KAMEHHOrOo AApa
N BONIHOTACALLLEro NOKPbITUA U3 GaCOHHbIX MacCUBOB

YM - ypoBeHb mopA
PucyHok 9.7 - BonHoracsauee npuKkpbiTMe U3 ¢pacoHHbIX MacCMBOB

B oTAenbHbIX cyyasx NPUKPLITUS M3 GacoOHHbBIX MacCMBOB MOTYT BO3BOAMUTLCA PaBHOMEpPHO He3
onpeaeneHHoW CUCTEMbI UK B BUAE HAOPOCKM.

YKnagKa ¢acoHHbIX MAcCMBOB B MPUYpPeE30BOM 30HE B OT/AMYME OT Habpocku obecneumsaet
BO3MOXHOCTb CO343HMA KOMMAKTHOrO MPUKPbITUA € cobslogeHMeM 3apaHee 33a4aHHbIX Pa3Mepos,
SKOHOMMWIO MaTepPMaNoB U COOTBETCTBME ICTETUYECKMM KPUTEPUAM.

B aBapuitHbIX CNy4anx A4OMNYCKAETCA YCTPOMCTBO BONHOMACALLMX MPUKPbITUI M3 GACOHHbIX MacCMBOB
B BUAE HAabpPOCKM.

[na Bo3BeAEHNA BONHOTaCALMX MPUKPbLITUA B NPUYPE30BOIM 30HE PEKOMEHAYETCA MPUMEHATb
cnepyowme pacoHHble maccuBbl: TeTpanoabl no FOCT 20425, rekcabuTbl, 4010CbI, FEKCANErM U AUNOAbI.
3TO He UCKNIOYaEeT NPUMEHEHMA APYTMX TUNOB PAaCOHHbIX MacCUBOB.

9.7.2 MNpuKpbITUA N3 GAaCOHHbLIX MAaCCMBOB Ha YYaCTKaXx, CIOXKEHHbIX HePa3MbIBAEMbIMU TPYHTaMMU
no 3¢p¢eKTUBHOCTU BOJIHOTALEHWUA 3KBMBAJIEHTHbI MJAXaM, HO B OT/IMYMEe OT nocaefHux obnagatoT
6onblen yCTOMYMBOCTBIO M BO BPEeMSA 3KCM/yaTauMM MpPaKTUYECKM He TpebyloT nepuoanyeckux
nonosiHeHUn o6bemoB.

9.7.3 OCHOBHbIMU paKkTOpamm, onpeaenatoWmMmmn BoaHoracawmn apdeKT NPUKPbITUIA U3 PaCOHHbIX
MacCuBOB, ABAAOTCA TUM GACOHHOIro MaccuBa, KPYTU3HA M BbICOTAa MOPCKOIO OTKOCA M MPOLLEHT NyCTOT B
Tene nNpuKpbliTMA. CTeneHb raleHWs 3SHEPrMM BOJIH 33aBUCUT OT XaPaKTEPUCTMK BHELLHEro cfoA
BOJIHOTFACALLErO NPUKPbLITUA.

9.7.4 Bo3BeaeHWe BOJIHOTACALWMX MPUKPbITUIM M3 PACOHHbIX MACCMBOB AOMYCKAETCA Ha JoObIX
rPyHTax ecTeCTBEHHOro OCHOBaHMA. Ha CKafIbHOM OCHOBAHWM MAM KAaMEHHOW MOCTENN PEKOMEHAyeTCA
npaBu/bHaA yKAagKa MaccMBoB. Ha pasmbiBaeMbix FPyHTax PeKOMeHAyeTCA NpaBUAbHAA YKAaAKa
MacCMBOB Ha KaMEHHOW MNOCTeNn, HO TaKXKe [AOMYyCKaeTca NPOW3BO/IbHAA YyKNaAKka 6e3 KaMeHHbIX
noctenen c nocneayowmm nonoJHeEHNEM MacCMBOB MO MepPe 0CaZKN COOPYIKEHUA.

9.7.5 BonHoracawue npuKpbITUA U3 PAaCOHHbIX MAacCMBOB PEKOMEHAYETCA NMPUMEHATb BHE 30H
KYPOPTHOTO NCNosb30BaHMA " ropoAckom 3aCTPOMKM npM  TEXHUKO-9KOHOMMUYECKOM
HeLLenecoobpasHOCTU MCKYCCTBEHHOIO NAAXKeobpasoBaHmA:

- Ha MbICOBUAHbBIX BbICTyMax bepera;

- Ha beperax ¢ BONIHOOTOOMHbBIMM CTEHAMK MK ¢ BeperoBbIM YCTYNOM, NPW LUMPUHE eCTECTBEHHOIO
NAAXKa nepes HUM, HEAOCTaTOYHOMN ANA 0becneyeHnn BONHOraWeHNsn;

- Ha ononsHeBblx Geperax, rge rMbKocTb, obecneymMBaemas XOpPOLUEM B3aMMOCBA3bID MeXAy
MacCuBaMM, rapaHTUPYET UX 4OATOBPEMEHHYIO PaboTy Npu CyLLecTBEHHbIX AedopMaLmax, BO3HUKaOLWMX
B pe3y/ibTaTe OMNo/I3HEBbIX NOABUNKEK;

- NpU HEeobXoAMMOCTU 3alUTbl OCHOBAHMW AFOH OT Pa3MblBa BOJIHAMM BO BPEMS HArOHHbIX



NOBbIWEHMW YPOBHA BOAOEMA;

- B KayecTBe NpPOTMBOABapPUIMHOIO CpeacTBa A1A NMKBUAALMM pa3mblBa bepera nan BpemMeHHOro
YCUNEHNA NOBPEXAEHHDBIX BOTHOOTOOMHbIX CTEH.

9.7.6 TMpoeKTMpoBaHWE BOJIHOTACAWMX MPUKPLITUIA M3 GACOHHbIX MACCMBOB PeKOMeHAyeTcA
OCYLLECTBNATb B COOTBETCTBMM C [5].

9.7.7 B uensax npepoTBpalieHUs pa3mbiBoB Hepera B 06Xx0n4 BO3BOAMMOIO BOJIHOFACALLErO
NPUKPBLITUA, YTO MOXKET MPUBECTM K €ro PaspyLUeHWUo, AO0MKHO ObiTb NPesyCMOTPEHO YyCUEHME ero
KOHLO0B YCTPOMCTBOM HaLEXHbIX COMPAXKEHWI NPUKPbITUA ¢ Beperosbim ycTynom. OfHOBPEMEHHO
cnepyet npefyCMOTPETb Mepbl MO IMKBUAALMN HU30BOIO PAa3MbIBa.

9.7.8 Appo BOANHOracAWeEro MNPUKPLITUA M3 GaCoOHHbIX MACCMBOB MOMKET BbIMNOJHATLCA M3
HECOPTMPOBAHHOIO KamHA TBepAblX MNOpo4, YAOBAETBOPAOWEro TpeboBaHMAM MO KPYMHOCTU W
NPOYHOCTM.

9.7.9 Macca oTaenbHoro $pacoHHOro MaccuBa, COOTBETCTBYHOLLAA COCTOAHWUIO €ro npeaenbHoro
paBHOBECMA MNPV BO3LENCTBUM PACYETHbIX BOJIH, OOPYLIMBAOWMXCA HEMNOCPeACTBEHHO HA OTKOC
NPUKpPbITUA, paccunTbiBaetca no CMN 38.13330.2012 (npunoxeHue B).

Maccy ¢acoHHbIX MAcCMBOB Ha Npuraybbix 6eperax € rasedyHbiIMM HaHOCaMM BO BCEX C/y4asx
cnepyet NPUHMMATL He meHee 3 T, Ha OTMeNbIX NecYaHbIx beperax - He meHee 1 7.

9.7.10 BonHoracswme MNPUKPLITUA NPU BO3AENCTBUM HA HUX PACYETHbIX BOJIH B COYETaHWUU C
pacyYeTHbIM YPOBHEM A0/KHbI MPOEKTUPOBATLCA C HE3aTON/IAEMbIM rpebHem ¢ yyeTom TpebosaHmin Cll
38.13330. OTmeTKa Bepxa BOJHOracALEro NpuKpbITMA A0AKHa Ha 0,5 m npesbIwaTh BbICOTY HAaKaTa BOAH
Ha Hero, paccymTaHHyto no Cl 38.13330.2012 (npunokeHue [). BbicoTa BOAHOracALWLEro NpuKpbLITUA 13
$ACOHHbIX MACcCMBOB MOMET YCTAHABAMBATbCA MO [AaHHbIM HATYPHbIX HAbAlOAeHUN, pesynbTaTam
rMAPaBAMYECKOro U (MM) MaTeMaTUUYECKOTO MOLEIMPOBAHMA.

9.7.11 HuXKHAA OTMEeTKa 3allUTHOrO BOJIHOTACALLEro MNPUKPbLITUA YCTaHAB/IMBAETCA C Yy4eTOM
rnybuHbl pasmbiBa U HeobxoaMMOro 3anaca.

9.7.12 B uenax 6e30MacHOCTM Kynawowmxca OeperosallmMTHble COOPYKEHUA HabPOCHbIX
KOHCTPYKLMIA M3 KaMHA UAM GACOHHbIX MacCMBOB PasMeELLaTb B 30HaX KynaHuA He gonyckaeTtca. Mpu
pasMeLLeHMM TaKMX COOPYKEHW BOAM3M 30H KynaHWs OHWU OO/IKHbI OFpaK4aTbCA APKMMM, XOPOLUO
PasANYMMbIMKN CUTHANAMM.

9.8. Bo/IHOOTOOMHbIE CTEHbI

9.8.1 BonHOOTHOMHbIE CTEHbI BO3BOAATCA AA 3alUUTbl OT BOJIHOBOTO BO3AeWCTBUA Beperosbix
YCTYNOB WM 3eMJIAHOIO NOJIOTHA NPUMOPCKMX KenesHbIX U aBTOMOOUIbHbIX ZOopor. YacTo TakMe CTeHbl
BbINOAHAT  PYHKUMM  MNOANOPHbIX  COOPYMKEHMW, MNOSTOMY OHM  HaA3bIBAOTCA  MOAMOPHO-
BOJIHOOTOOMHbIMWU. BONHOOTOOMHbIE CTEHbl CAedyeT BO3BOAUTL NOJA  3aLMTON  BOJIHOTACALLMX
COOpYKeHUi, obecneynBatoLLMX ralleHne pacyeTHbIX BOH. [Tpy NPOeKTUPOBaAHUM BONHOOTOOMHbIX CTEH
Kpome TpeboBaHMI HacToALLEro noapasaena cneayet yuntbiBaTb TpebosaHma CM 101.13330.

9.8.2 MNpyK Ha3HaYeHUM NNAHOBOrO MOJIOKEHWUA BONHOOTOOMHbBIX CTEH AO0MKHbI YYMTbIBATLCA HE
TO/NIbKO COBPEMEHHOE COCTOAHWE Hepera, HO U BOSMOXHble ero U3MeHeHus B byaywem, Npyu 3TOM OHU
OOJ/IKHbI NPefoTBPaTUTb HEeAOoMNyCTUMbIA MO YC/AIOBUAM 3SKCM/yaTaumn 3alMlLaemblXx OOBEKTOB WU
COOpPYKEeHUI pasmbls bepera.

9.8.3 Mpn NPOEKTUPOBAHUN BOSIHOOTOOWMHbIX CTEH CAeAyeT Yy4MTblBaTb, YTO Bbi3blBaEMOE UMM
OTpa*keHWe BOJIH, B 0COOEHHOCTM Ha beperax ¢ AedULUTOM HAHOCOB U Y3KUMU NAAKAMMU, NPUBOSUT K
YCUNEHUIO pa3mMblBa HAABOAHOM NAAXeBOW Mnosocbl. MO3ToMy B MpoeKTe B 06s3aTeNbHOM MopagKe
OOJ/IKHbI BbITb NPeAYCMOTPEHbI MEPOMNPUATUA NO COXPAHEHUIO U PACLUMPEHMUIO NAAXKA Nepes, CTEHOM C
NOMOLLbIO NCKYCCTBEHHbIX OTCbINOK nasxeobpasyroLLero maTepwuana noa, 3auTon
NAAXKEYAEPHKUBAOLNX COOPYIKEHUIA.

9.8.4 Yrposa pa3mbiBa OCHOBAaHWA BOJIHOOTOOMHOM CTEHbI NPU OTCYTCTBUM MAAXKA MOMKET ObITb
YCTPaHeHa C MOMOLbO BOMHOracsAwel 6epmbl U3 TOPHOM MACCbl MW BOJIHOFACALMX MPUKPLITUN U3
$aCoHHbIX MacCUBOB, MPOEKTUPYEMbIX B COOTBETCTBMM € 9.4 1 9.7.

9.8.5 MpoeKTMpoBaHWe N CTPOUTENBCTBO BOJIHOOTOOMHOM CTeHbl 6e3 co3aaHua nepen Hel nasxKa
pacYyeTHOM WNPUHBI NN MHOTO BOJIHOTACALLEro NPUKPLITUA HE AONYCKaeTCs.

9.8.6 OTMeTKa Bepxa CTeHbI 401KHA 3a4aBaTbCs C yYHETOM PacCYeTHbIX 3HAa4YEHMI YPOBHSA BOAOEMA U

3/1eMEHTOB BOJIH, a TaKXe BbICOTbl HaBMra /ibAa. Bo3BbilleHWe rpebHs cTeHbl Zv: M, Haj, pacyeTHbIM



YPOBHEM peKoMeHAYyeTcA NPMHMMaTL no opmyne
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cnepyet NpMHMMaTbL He meHee 4,0 m.

9.8.7 inA ymeHbLlUEHMA BbICOTbl HaKaTa LUTOPMOBbIX BOJIH W YCTPAaHEHWA NepPennBOB BOAbl Yepes
roebeHb BONHOOTOOMHOM CTEHbl €e MOPCKOW 4acTu (NMUEBOW rpaHuM) creayeT Npuaatb NAaBHoe
KPUBONMHENHOE O4YepTaHME C TOPMU3OHTANbHBbIM 3aN0KEHMEM C, 3HAYEHME KOTOPOro [AOJIXKHO
YZOB/IETBOPATb YC/IOBUIO
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a) OyepTaHue nepeaHein rpaHu; 6) O6ANLOBKa NepeaHen rpaHu
YM - ypoBeHb mopA
PucyHok 9.8 - BonHooTb60MHas cTeHa

HUXXHWI OTPE30K KPUBOANHENHOro Npoduasa He AoKeH ObiTb Kpyde 35°. BepxHAa YacTb nLLEBOM
rpaHu A0JIKHa 6bITb C BONIHOOTPAXKAOLWMUM KapHU30M.

9.8.8 B npouecce CTPOUTENLCTBA BONHOOTOOMHbIE CTEHbI C NOMNEPEYHbIM CEYEHUEM, MPUHATLIM B
COOTBETCTBMM Cc TpeboBaHMAMM 9.8.6 1 9.8.7, AOMKHbI BbITb YCTONYMBLIMU NOA, BO3AENCTBMEM PACUYETHbIX
BOJIHOBbIX HAarpy3oK B C/ly4ae OTCYTCTBMA MIAXKa W 3aCbIMKKU 32 UX 6eperoBoit rpaHb!o.

BonHoBoe pgaBneHWe Ha KPUBOJIMHENWHbLIA Y4acCTOK CTeHbl HeobxogMmo npuHUmaTte no CIl
38.13330.2012 (nyHKT 5.35).

9.8.9 dddeKTUBHOCTL PaboTbl BONHOOTOOMHbIX CTEH M BOJIHOrACALWMX MPUKPLITUIA, BO3BOANUMBIX
nepes HWUMW B OTBETCTBEHHbIX CAy4yasAX TMpPU  CNOXKHbIX YC/AOBUAX, AOJIKHA MNPOBEPATbCA Ha
rmgpasamyecknx moaensx (cm. 5.21).

9.8.10 MnybuHy 3anoxeHns nogowsbl GyHOAMEHTa BONHOOTOOMHbLIX CTEH cleAyeT Ha3HayaTb B
3aBUCUMOCTM OT KJlacCa COOPYKEHUA B COOTBETCTBUM C YKaszaHnamM 8.1 n Tabauubi 8.1.

9.8.11 /lnuesbie (MOPCKUE) rPaHM BONHOOTOOMHbLIX CTEH, NOABEPraloMecs BOJHOBbLIM yAapam,
cnepyet 3awmwatb 06/1MLLOBKOM M3 BbICOKOMPOYHbIX MaTepuanos ¢ obecrneyeHMem CTOMKOCTM LUBOB
[pncyHoK 9.8, 6)]. O6AMLIOBKA CTEH, COOPYXKaeMblX Ha raneyHblx beperax, Npu WNPUHE NAAXKa MeHee



pac4yeTHOM B 3aBMCMMOCTM OT MECTHbIX YC/IOBUIA [ONXKHA BbINOAHATLCA HA BbICOTY He MeHee 0,5h...,1% Hapg,
CPeaHUM YPOBHEM MOPS M Ha ryouHy 0,2hc..1% HUXKE cpeaHero ypoBHA mopsi. Ecan obavuoBka
nepeaHel rpaHu He BbINOJHAETCS, KAacc 6eTOHA NO MPOYHOCTM Ha CXKaTue JO/MKEH ObiTb He HUKe B22,5
a Kf1acc ero nNo BOAOHENPOHULAEMOCTH - He Huxe W6.

9.8.12 3acbinKy nasyx 3a BOJHOOTOOMHbIMM CTEHaMW CleAyeT BbIMNONHATb MO BO3MOMHOCTU
06/10MOYHBIM APEHUPYIOWMM MaTepUanom. MNpn STOM HENOCPeACTBEHHO Y 3aZHEN FPaHM CTEHbI AOXKHA
ObITb YNOXeHa ApeHupylolwas npusma (06paTHbIM GUNLTP), @ B TeNe CTeHbl Yepes Kaxaple 5 - 10 m
AOJ/IKHbI 6bITb NPeAycMOoTpeHbl oTBepcTUA pasmepamum 10 x 10 cm ANA BbiNycKa rPYHTOBbIX BOA,

9.8.13 Mo AnnHe cTeHbl ana obecrnevyeHMAa BO3MOMKHOCTM CBOOOAHbLIX OCaZOK M YMEHbLUeHUA
OMacHOCTM 06pa3oBaHMA TEMMEPATYPHbIX TPELWMH HEOOXOAMMO YCTpanBaTb TEMMNEPATYPHO-0Caf0UHble
WwBbl (He pexxe yem yepes 10 M) C NPOKAALKON [OCOK UM APYroro matepuana gnsa npeaynpexaeHms
BbIHOCA 3aCTEHHOM 3aCbIMNKW.

9.8.14 Mpwn co3gaHnn HabepeKHbIX Ha Beperax ¢ NecyaHbIMWU HAHOCAMM B LENSIX YCTPAHEHUA UK
YMEHbLUEHUA OTPAXKEHWUA BOJIH BMECTO BONHOOTOOMHbIX CTEH PEKOMEHAYeTCA MCNONb30BaTb CBalHbIE
3CTaKagbl B KOMMJIEKCE C OTKOCHbIMU YKPEMNAEHUAMMU MAU BOJHOTaCAWMMM MPUKPLITUAMU CKBO3HOM
KOHCTPYKLMWN C BOTHOBOM Kamepoii, COBMELLEHHOM C HabeperKHOIA.

9.8.15 BonHOOTOOMHbIE CTEHbl HA Yy4YacTKax MPOry/so4YHbIX HabeperKHbIX M B 30HAX KynaHuA
pekomeHAyeTca orpa)kaatb napanetamm BbicoTo He meHee 0,6 M. Ha HabepeXHbIX ¢ BOJIHOOTOOMHbIMM
CTEHaMM NeCTHUYHbIE CXOAbl K NAAXKAM M KOPHEBbLIM YacTM DYH M TPaBEPCOB PEKOMEHAYETCS COOPYKaTb
yepes Kaxapble 50 - 75 m.

9.9. byHbl

9.9.1 ByHbI ABNAOTCA nonepeyYHbIMM naaXeyaepXuBaowmmm COOpPYKEHUAMM,
obecneumBaloOLMMM  yOEPKAHME  UCKYCCTBEHHO  OTCbIMAHHOro  nasxa. CTpouTenbctso  OyH
npeaycmaTpuBaeTcs B TOM C/y4ae, KOr4a CO34aHMe MCKYCCTBEHHbIX CBOBOAHBIX MAAMXKEN MO TEXHUKO-
SKOHOMMYECKUM MoKasaTensim HelenecoobpasHoO MAN HEBO3MOKHO.

9.9.2 NMpumeHeHune byH g 06pasoBaHMA U CTabUAn3aLMK NAAXKEN AOMKHO BbITb NPeAYCMOTPEHO
reHepanbHOM cxeMol 6eperosawmTHbIX MeponpuATUIiA, paspaboTaHHOW ANs AUTOLAMHAMUYECKOM
CUCTEMDI B LLEJIOM, U NPU HAZEKALLEM TLLATE/IbHOM TEXHMKO-3KOHOMUYECKOM 060CHOBAHUM.

9.9.3 Mpu NpoeKTMpoBaHMUN BYH HEOBXOAMMO YUMTbIBATbL cieaytoume GaKTopbl:

- nof Bo3geicteMem OyH OyaeT NOMHOCTBIO MAM YAacTMYHO NpepbiBaTbCA BAONAbOeperosoe
nepemeLlLeHMe HaHOCOB B MOJIOCE, PACMOJIOKEHHOW MEXAY BEPXHEN rPaHMLEN HAaKaTa BOMH U JINHUEN,
coeauHALEN FON0BbI OYH;

- CTeneHb BO3AenNcTBMA OyH Ha BAO/bOEpPeroBoit MOTOK HaHOCOB 3aBUCUT OT BbICOTbI, AJINHbI,
CKBO3HOCTM U YMcna 6yH B cucTeme;

- TPaH3MTHbIA NOTOK HAHOCOB NOC/IE MPOXOXAEHUA BAOAb MMHUM F0N0B BYH AOCTUrAET HU30BOIO
y4yacTka bepera To/IbKO Ha HEKOTOPOM PAcCTOAHMM OT NocsefHen OyHbl, B CBA3M C YeM 3a Hel Bceraa
BO3HMKAET HU30BOW pa3mblB;

- ByHbI cneayeT pacnonaratb Nog NPSAMbIM YII0M K IMHUKM Bepera. [LonycKaeTcsa pacnonoXKeHue 6yH
no4, UHbIM YIIOM K NIMHMM Bepera Nnpu NOATBEPKAEHUMN NAsKeyAepKMBatoLen 3GGeKTUBHOCTM TaKOro
NPOEKTHOrO pPeLleHUA rMapaBANYECKMM MOAENNPOBAHUEM.

9.9.4 OgHOBPEMEHHO CO CTPOUTENLCTBOM BYH HEOBX0AMMO B 0653aTE/IbHOM NOPALKE BbINOAHATD
MCKYCCTBEHHOE 3aMoJIHEHWE MEXOYHHbIX OTCEKOB MAsXKeobpasyowmm maTepuanom, gas Toro 4tobsl
obecneynTb NPOMYCK HAaHOCOB HAa HWU30BOWM y4acTOK bGepera M WMCKAOUYUTb HWU30Bble pPa3mbiBbl. He
[ONyCKaeTca panbHellee CTpouTensctBo OyH 6e3 3anonHeHWs (HefoCTaTOYHOro 3anoJIHEHWS)
BO3BEAEHHOrO MeXbYHHOro oTceKa.

9.9.5 ByHbl nogpasaenarTca:

- N0 NPOHMULLAEMOCTHU - Ha CKBO3HbIE U HENPOHULLAEMbIE;

- MO KOHCTPYKUMW W poay MaTepuanos, U3 KOTOPbIX OHM BO3BOSATCH, - M3 rPaBUTALMOHHbIX
6eTOHHbIX MAaccMBOB, U3 GACOHHBIX MAaCCUMBOB, Ha KOJIOHHax-060/104KaxX, U3 KaMHA, Kee306eTOHHbIe U
T.4.;

- no cnocoby nponycka HaHOCOB - HenoJIHONpPodU/bHble (YMEHbLIAWMWE WUHTEHCUBHOCTb
nepemeLLeHns HaHOCOB BAONb Bepera, AONYCKalolWMe nepemeLleHne HAHOCOB Kak Yepes rpebeHb, Tak U1
B 06X0/, ro/IOBHOM 4YacTM) M NonHoro npodunsa (gonyckatowme ABUMKEHWE HAaHOCOB TO/MbKO B 06xon,
roNI0BHbIX YacTel).



9.9.6 Mpodunb rpebHa nonHonpoduabHbIX OYyH B HALBOAHOW YACTU NAAXKa OO/KEH
COOTBETCTBOBaTb pacyeTHOMY NPoduIt0 OTHOCUTENIbHOFO AMHAMUYECKOrO paBHOBecUA. B cBA3KU C 3TUm
no AnnHe ByHbl PA3IMYAIOT TPU YACTU - KOPHEBYHO (YACTO rOPU3OHTANIbHYIO), NEPEXOAHYIO U FONOBHYIO.

9.9.7 Mpu npoeKkTMpoBaHUN BYH HEOHXOANUMO MUCMOb30BaTb OMbIT CTPOUTENBCTBA M IKCMIYaTaLUN
OyH, HAXOAALWMXCA B QaHANOMMYHbIX MPUPOAHbIX YCNOBUAX. B cnoxHbix ycnosuax (cm. 5.21)
3aNpPOEKTUPOBAHHYIO cMCTeMy BYH criefyeT NPOBEPATb Ha FMAPABAMYECKMX MOAENAX.

9.9.8 YcToMuMBOCTb BYH NpoBepAeTcA Ha BOJIHOBbIE Harpysku, onpeaensembole B COOTBETCTBUMU C
pasgenom 8.

9.9.9 Mpwn BbIBOPE KOHCTPYKUUM BYH CnegyeTt yuymTbiBaTb Fre0N0rMYecKoe CTpoeHWe NogBOAHOro
CK/IOHA M XapaKTep 3aCTPOIMKN NpubperKHOM NoAOoChI.

9.9.10 PekomeHayeTcs NpUMeHeHMe BYH CleayroLNX KOHCTPYKLMIA:

- BYHbI rPaBUTALMOHHOIO TUNA;

- KAMEHHOHAbpPOCHbIE BYHbI.

Jonyckaetca npumeHeHMe OyH APYrMX KOHCTPYKLMIA (CBalHOro Tuna, M3 MpUM3MaTUYECKMX
6eTOHHbIX 6/IOKOB C KONOHHAaMU-06010YKAMU, TOHKOCTEHHble ene30b6eToHHble M T.4.) npu
cooTBeTcTBYOWEM 060CHOBaHUM.

9.9.11 NpumeHeHUe byH rpaBUTALMOHHOTO TUMNA PEKOMEHAYETCA OrpaHNYMBaTh y4acTKamu bepera,
CNOXEHHbIMM CKaJIbHbIMM NOPOAAMM, CKONJNEHNEM HA AHE HEPA3MbIBAEMOIO Ba/lyHHOro MaTepuana unm
cnabopasmblBaEMbIMM FPYHTAMMU.

9.9.12 MpaBUTaLMOHHbIE BYHbI CesyeT BO3BOAUTb U3 KPYMHbIX BETOHHbIX MAacCMBOB (Ha NoAcTaBKax
nnn 6e3), umetowmx conpsratowmeca GpacoHHble coegnHeHns (pucyHkm 9.9 n 9.10).
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1 - BoIHOOT6OMHasA cTeHa; 2 - MaccuBbl; 3 - CKaZibHOe [HO;
4 - rpebeHb BYHbI U3 MOHOAINMTHOIO 6ETOHA; 5 - KopHeBadA YacTb
N3 MOHOJIMTHOIO 6eTOHA; 6 - NOACTAaBKK; 7 - KAMEHHasA NOCTEb;
8 - ro/I0BHOW MaccuB.; 9 - pasmbiBaemoe AHOo; YM - ypoBeHb Mops

PucyHokK 9.10 - KoHCTpyKLMA rpaBUTALMOHHOM ByHbI
Ha cKanbHOM (a) n pasambiBaeMom (6) ocHoBaHUAX

9.9.13 WuprHa WBOB MeXAy MacCMBaMU rpaBUTALMOHHbLIX ByH Ao/mKHA 6bITb He 6onee 0,05 m.
BokoBble rpaHn 6yH B LENAX MOBbIWEHMA WX YCTOMYMBOCTM MPWU BOJIHOBbLIX HArpysKax AOJIKHbI
BbIMOJIHATLCA C HaKOHOM 7° - 20° OTHOCUTENbHO BEPTUKANAWN. [0/10BHbIM MacCMBaAM rPaBUTALLMOHHbIX OYH
cnefyeT NPUAABaTh CKOWEHHOE O4YepPTaHME C YKNOHOM B CTOPOHY MOpA.

9.9.14 TpaBWTaLMOHHble DYHbl Ha Pa3MbIBAEMbIX FPYHTax ClAefyeT COOPYKaTb C UCKYCCTBEHHOWM
KaMeHHOW NOCTeNblo, 3alMLLEHHON MOKPLITUAMMK (BEPMEHHbIMK NAUTaMK 1 Ap.) (pucyHoK 9.11).
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1 - nogrotoBKa u3 webHa ToawmHom cnos 0,3 - 0,5 m;
2 - KameHb co cpegHum pasmepom 35 - 50 cm;
3 - bepmeHHas NAnTa; a - rybuHa 3a10’KEHUS KAMEHHOM



noctenu; d - rnybmHa; YM - ypoBeHb mops
PucyHok 9.11 - KameHHadA noctenb NoA rpaBUTaLMOHHOM ByHOM

9.9.15 Ny6u1Ha 3a710KEHNA KaMEHHOM NOCTENN, a8 COOTBETCTBEHHO, M €€ TO/ILMHA Ha3HaYatoTCa €
YYETOM LUTOPMOBBIX U CE30HHbIX MOHUMKEHUI NOBEPXHOCTM NAAXKA. 3arnybaeHne OCHOBAHWUA KAaMEHHOWM
NocTenn OTHOCUTENbHO MOHUMKEHHOW NMOBEPXHOCTM NAAMKA HAa3HAYaeTcs cornacHo Tabavue 8.1. Pasmep
KaMHs ANA nocTenein AoNKeH YA0BNETBOPATL TPE6OBAHUAM €ro yCToM4YMBOCTU NPOTUB GUABTPALMOHHbIX
CKOpOCTeN, BO3SHMKAIOLWMX B TOJILLE NOCTENN BCAEACTBUE PA3HOCTEN YPOBHEN BOAbI HA FpaHAx ByHbl npu
BOJIHOBOM [BMXXEHWUM BOAbI.

9.9.16 ToALWMHY KAMEHHOM NOCTENN B NePBOM NPUBAUIKEHUN CiesyeT NPUHMMATb: OT ro10B8bl BYHbI
[0 IMHUM ype3a Npu OTMETKe YPOBHA Mops 1% obecnevyeHHOCTU U3 HauBbICLLMX 3a rog, - He meHee 0,3h¢.y;
Yy BEpXHel rpaHuubl HaKkaTa BOJMIH - He meHee 0,6 m. KopHeBble 4acT GyH Npu COOTBETCTBYIOLLEM
060CHOBaHUM AOMNyCKaeTca BO3BOAUTb 6€3 KaMeHHOMN NoCTenNu.

9.9.17 B peKpeauMOoHHbIX 30HaX pekoMmeHayeTca rpebHn ByH ycTpamBaTh C LLEPOXOBATON POBHOM
NMOBEPXHOCTbIO C bopatopamu BbicoTon He meHee 0,15 m, ¢ paspbiBaMKn B bopatopax Yyepes Kaxable 2 m
ONA CTOKA 3aN/1IeCKUBAIOLLMUXCA BOJIH.

9.9.18 [na 6e30MacHOCTM KynaloWMXCA He AOMyCKAeTcA BBeAeHMe B 3Kchnayatauuilo OyH wu
BOJIHO/IOMOB B PEKPEaLMOHHbIX 30HAaX C HEYCTAHOB/IEHHbIMW BKIAAbIWAMM Ha COMpPAXKeHUsX (npoemax)
MacCMBOB, a TaKKe Npu WNPUHE LWBOB MeXKay maccusamm 6onee 0,05 m.

9.9.19 KameHHOHabpocHble BYHbI MOTYT MOJIHOCTbLO BO3BOAMUTLCA U3 LITYYHOIO KAMHS AW C A4POM
n3 bosee MeNIKOro matepuana.

9.9.20 To/WMHA 3aLLMUTHOTO MOKPbITMA AApa OyHbl AONXKHA COCTaBAATb He MeHee 3D (anameTpa
KamH#A, NpuBegeHHoro K wapy). D onpegenstot no ¢opmyne (9.32) (cm. 9.6.11).

9.9.21 inA BO3BEAEHUA KAMEHHOHAOPOCHbIX OYH M 3aLLMUTHbLIX MOKPbLITUIA AONKEH UCNO/b30BaTbCA
OZHOPOAHbIN MO COCTaBY WTYYHbIN KameHb [1] npeAcTaBAEHHbIV 0CAA04YHBbIMU, KPUCTANANYECKUMU NN
meTamopdMYeCKMMM NOPOAAMU C MPOYHOCTbIO B BOAOHACHILEHHOM COCTOAHWW Ha CXKaTue He MeHee
610’ Ma, macca KoToporo onpegensetcA B cooTserctBum ¢ 9.6.10. OTKoCbl GOKOBbIX rpaHei
KaMeHHOHabpPOCHbIX OYH BbIMOAHAOTCA C YKAOHOM He Kpydye 1:1,5, a ronoBHasA YacTb OYHbI - C YKAOHOM
He Kpy4e 1:2.

9.9.22 I'pebeHb KameHHOHAbpoCHbIX ByH 3a4aeTcAs B BUAE HAK/JIOHEHHOW B CTOPOHY BoAoema
NOBEPXHOCTU C OTMETKAMMU:

- B TbI/IbHOM YacTu (co cTOpOHbI Bepera) c oTMeTKOM, Ha 0,5 M NpeBbIlaloLLEelt pacyeTHYO BbICOTY
HaKaTa C y4eTOM BbICOTbl PE3EPBHON NOJIKM Ha HE3ATONIAEMOCTb NNIAXKaA;

- B MOPCKOWM 4acTu (cO CTOpPOHbl MopA) C OTMETKOW, Ha 0,75 M npeBblllaloLed OTMETKY
CpeHEMHOrO/IeTHero ypoBHA BoOAOEMA.

OTMeTKM rpebHAa KaMeHHOHAbPOCHbIX BYH A0/1*KHbI 334aBaTbCA MO LLEHTPY KaMHEM BEPXHEro C/01.

9.9.23 0/NI0BHblE YacTM KaMeHHOHabpocHbIX BYH A0BOAATCS:

- Ha MecyaHbIX nasaxax - Ao raybuHbl 1 - 1,5 m, cuntasa OT OTMETKM ypoBHA Bogdoema 50%
obecrneyeHHOCTN U3 HaMHM3LIMX 33 FoA;

- Ha rpaBMMHO-TaNIeYHbIX NAAXKaX - 40 FNYyO6UHbI NocnegHero obpyweHnUa pacyeTHbIX BOJIH, CHMTan
OT OTMETKM YpoBHS 50% obecneyeHHOCTM U3 CPeaHUX 3a roa,.

LWnpurHy rpebHs KameHHOHABbpPOCHbIX ByH cneayeT NPUHUMATDL C Y4ETOM NPOMU3BOACTBA PaboT, HO
He meHee 3,0 m.

9.9.24 Mpwn pasmeLL,eHNUN KaMeHHOHabpPOCHbIX BYH B peKpeaLMOHHbIX 30HaX OHW B 0653aTeIbHOM
nopagKe AONXHbI OrParKA4aTbCA APKMMKU, XOPOLIO BUAUMBIMU HAABOAHLIMU U NAABYYUMU CUTHANAMMU.
[na npoxoaa BAONb Hepera B UX KOPHEBbIX YACTAX AO/IXKHbI YCTAaHABNMBATbCA NEPEXOAbl.

9.9.25 TnybuHa norpyxeHus KosoHH-obosioyek, paboTalowmx Ha ropu3oHTanbHble BOJIHOBbIE
HarpysKku, onpegenserca ¢ Y4eTOM FPyHTOB, NMPOXOAMMbIX KOJIOHHaMU-060/104KaMn. KOHCTPYKTUBHbIE
3N1eMeHTbl Takux 6yH 3aKNaablBatOTCA Ha CNIaHMPOBAHHOE eCTeCTBEHHOE OCHOBaHME HUMKE BO3MOMKHOM
rnybuHbl pasmbiBa. JMameTp KONOHH-000/104€K AonycKkaeTca npuHumaTs o1 0,9 o 1,6 m.

9.9.26 BBuay pas3nmuunii B beperoBbix NpoLeccax, MPOTEeKaloWMX Ha raJIeyHbiX U NecYaHbixX NasKax,
M COOTBETCTBEHHO Pa3HOM BAMAHUM HA HUX BO3BOAMMbIX OYH Npu NpoeKkTMpoBaHuu npodunsa 6yH
cnepyet oTAeNbHO paccMaTpmBaTb ByHbl Ha Beperax ¢ necyaHbIMMU U TPaBUIAHO-TaNIeYHbIMM HAHOCAMM.



9.9.27 ByHbl Ha 6eperax ¢ necyaHbIMM HaHOCAMM

9.9.27.1 MNpK NPOEKTUPOBAHUN PACLIMPEHUA ECTECTBEHHOFO WM CO34aHUWU MCKYCCTBEHHOrO
MecYyaHoro NAsXa ¢ npumeHeHMeM byH He0bX04MMO YUYUTbIBATL Caeaytollee:

- noj, Bo3gencTemem byH OyAeT cyLwecTBEHHO CHMXKATbLCA BAONbOEeperoBoe nepemeLLeHne necka B
nosioce, PacrnosioXKEHHOW MeXAyY BEPLUMHOMN HaKaTa BOIH U JIMHUEN, COeAMHAIOLWEN ronoBbl byH;

- NPV 3HAYUTENbHOW BbICOTE U ANMHe byH BAONAbOEeperoBoe nepemelleHMe NecKka OKasblBaeTcA
COBUHYTBIM Ha FNy6MHbI MOpPUCTEE FONOBHbIX YacTen ByH;

- 3a nocnepHei ByHOM, PAacNONOMKEHHOM MO XOA4Yy MOTOKA HAaHOCOB, BCErAa BO3HUKAET HU30BOWM
pa3mbliB;

- CMCTeMa, COCTOALLAA U3 HEMPOHMLLGEMBbIX BYH, PacnofioXeHHbIX 6113Ko apyr oT apyra (S/L< 1, roe
S - paccToaHue mexay byHamu, L - ganHa ByH), cnocobcTByeT OTKIOHEHMIO MOTOKA HaHOCOB OT H6epera u
CHUXKEHUIO BpeMeHN GOPMMPOBAHUSA NASXKA B MEKOYHHbIX OTCEKaX.

9.9.27.2 MNpumeHeHne Ha necyaHbix Nobepexbax TOM UAN MHON KOHCTPYKUUKU BYH, X pasmepbl U1
KOMMOHOBKa ONpefensatoTca TEXHUKO-IKOHOMUYECKMM 060CHOBaHMEM. B cnoxHbix caydasx (cm. 5.21)
ana  Bblbopa ONTMManbHOrO BapuWaHTa BbIMOAHAKTCA WUCCAEAO0BAHUA HA FMAPABANYECKUX W
MaTeMaTUYECKUX MOLENSAX.

9.9.27.3 OcHOBHbIe pa3mMepbl MUCKYCCTBEHHbIX MeCYaHbIX NAAXEN, co3a4aBaeMbIX No4 3aWmTol byH,
Ha3Ha4vatoTcA cornacHo 9.1.

9.9.27.4 HasHayeHuMe npoaonbHOro npoduas KaMeHHOHAaBbPOCHbIX BYH A01KHO COOTBETCTBOBATb
9.9.22.

9.9.27.5 NpoponbHbii NpodUab HENPOHULAEMbIX (B T.4. rPaBUTALMOHHbIX) BYH B KOPHEBOW U
nepexoAHON MUX YacTAX AO/XKEH COOTBETCTBOBATb PacHeTHOMY NPOdUI0 MCKYCCTBEHHOIO NAAXa. AnmHa
KOPHEBOW FOPM30HTA/IbHOM YacTM HEMPOHMLAEMOMN BYHbI CKa4bIBAETCA U3 ANMHbI 334e/1KN B KOPEHHOM
b6eper n pasmepa NpoekTMpyemoit 6epmbl nasxka. OTmeTKa rpebHA KOPHEBOW YacTM HEMPOHULAEMOM
6yHbI onpeaenaeTcs BbICOTOM 6epmMbl NAsXKa (pUcyHoK 9.12).

KOpHeBas 4acTh GyHBI nepexoaHas 4actb OyHbl roJIoBHas 4acth OyHel

YM..

0,5

1 - rpebeHb ByHbI; 2 - NPodnIb NPOEKTUPYEMOTO NASAXKA
C BEPXOBOM CTOPOHbI BYHbI; 3 - TO Ke C HU30BOW
CTOPOHbI BYHbI; 4 - AHO; A, - BEPLUMHA HAKaTa BOJIH;
YMsy - ypoBeHb Mopa 1% obecneyeHHOCTH

PucyHok 9.12 - Cxema npoduns 6yHbl Ha bepery
C MecYaHbIMM HAHOCaMMU

MNepexoAHas HaKNOHHAA 4acTb OyHbl coopyrKaeTca c rpebHem, MapannenbHbIM MOBEPXHOCTU
pacyeTHoro nasxa. MNepesnom B NPoA0/IbHOM Npodune byHbl MeXay KOPHEBOW W NepexonHOoM YacTamu
coBmelllaeTcas ¢ 6poBKon Bepmbl nasxa (cm. pucyHok 9.12). MopcKas 4yacTb ByHbl coopyaeTca C
ropu3oHTabHbIM rpebHeM, pacnonoXKeHHbIM Ha 0,5 M Bbile OTMETKM PacYeTHOro YPOBHS MOPSA C y4eTOM
BETPO-BOJIHOBOrO HaroHa. [0/10By ByHbl cneayeT pacnosiaratb Ha rnybuHe He 6onee 1,5 m, cuutasa ot
OTMETKM YpoBHA MopsA 50% obecneyeHHOCTN U3 HaMHM3LLMX 3a rod. Mpu 3ToM pekomeHayeTca, YTobbl
rosioBa 6yHbl 4OCTUrana NosoxKeHus nepsoro (cuntan ot bepera) nogsoaHOro Bana.

PaccTtoaHne mexxay byHamn pekomeHayeTca NPUHUMaTb PaBHbIM HE MeHee 0A4HOW A/IUHbI ByHbI.

9.9.27.6 B uenAx yay4yweHua Nponycka HAHOCOB Ha HM30BOM y4yacTOK bepera A/iMHbI OYH Ha
KOHLLEBOM yYyacCTKe HeobX0AMMO NNAaBHO YMEHbLLATb B HanpaBJeHUN NOTOKa HaHOCOB. YroN OTK/IOHEHUA



roON0BHbIX YacTei 6yH B CTOPOHY 6epera NpuHUMaeTca B npegenax 6° - 10°. Mpu aTom ANnHa nocnegHein
6YHbI 40/KHA BbITb HE MEHee NONOBUHbI PacHeTHOW ANUHbI 6yHbl. Ha 6eperax, rae cuabHble BOSIHEHUA
noAaxoaAaT c 06enx CTOPOH BO3BOAMMOW CUCTEMbI BYH, Y4aCTKM C YKOPOUYEHHbIMK ByHaMM yCTpamnBatoTca C
OBYX CTOPOH (pucyHoK 9.13).
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1 - 6eper; 2 - 6yHa; O, - yron OTKJAOHeHMA

JINHUM TONOBHbIX YacTel ByH

PucyHok 9.13 - CxemMa yMeHbLUEHMA AANHbI BYHbl HA KOHLEBbIX
y4acTKax CUCTEMbI B YC/IOBUAX NECYAHbIX NASXKEN

9.9.28 byHbl Ha 6eperax ¢ rane4yHbIMU U rPaBUIAHO-TaIEYHbIMM HAHOCAMM

9.9.28.1 Pasmepbl MNPOEKTUPYEMOrO WCKYCCTBEHHOrO nMAAXa MPUHUMAIOTCA He MeHee
pacCyMTaHHbIX COFMacHO 9.2 ¢ y4eTOM COKpaleHuMa obbema naAKeobpasylowero matepuana,
nepemeLlaemoro Bao/b 6epera 3a cuet Bo3BeAeHMs OyH.

9.9.28.2 Yron pa3BopoTa JIMHUMN NPOEKTUPYEMOIO ype3a B MeKOYHHOM OTceke ) npUHUMaeTcA
paBHbIM Haubonblemy yray mexay b6eperom M GpPOHTOM pacyeTHOro CMEeKTpa BOAH MO JIMHUU UX
nocnegHero obpylweHua (pucyHok 9.14). 3HaueHus O onpeaensieTcA HEMoCpPenCTBEHHbIMM
HabAEHUAMN AKX NO NAaHam pedpakLMN pacdeTHbIX BOJIH. [ OTKpbITbIX NpUraybbix 6eperos, rae
BbICOTa BOJIH B nocnegHem obpylieHun gocturaet 3,0 M, 3HaueHMAa O B MepBOM NPUBAUKEHUM
[0MNyCKaeTcA NPMHUMATb PaBHbIM cOOTBeTCTBEHHO 10° - 15°,
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L - pnnHa ByHbl; [ - MOPCKOM OTPE30K BYHbI;
S - paccTosiHme mexay 6yHamu; Bmin - MUHUMaAbHAA WNPUHA
NAAXKA; Bmax - MaKCMMabHaA WNPUHA NAANKA

PucyHok 9.14 - Cxema K onpeaeneHunto pasamepos 6yH
Ha b6eperax ¢ rane4yHbIMn HaHOCaMu



9.9.28.3 Mpu Ha3Ha4YeHUM AANHbI U Npoduna ByHbI, a TaKKe paccToaHMA MeXKay byHamu cnenyet
YYUTbIBATD:

- HanpaB/ieHWe M 3HaYeHNe BAONbOepPeroBoro NOToKa rane4yHbiXx HAHOCOB;

- NONOXEHWe IMHUIN NocneaHero obpyLIeHMA pacyeTHbIX BOJH;

- WMPWHY pPacYeTHOro BOJIHOrACALLEro MOAHOMNPOGUALHOrO nNAsAXKa, Heobxogumoro Ans
obecneyeHuns 3awWMTbl OT BOJHOBOrO BO34ENCTBUSA MpPUJIEralolelit TEPPUTOPUM U COOPYKEHUN, a B
KYPOPTHbIX 30HAX - OTBEYAIOLLLErO PEKPeaLMOHHbIM TpeboBaHUAM;

- LUMPUHY PAacYeTHOro NPOEKTUPYEMOrO raIe4HOro NAsAMKa C BEPXOBOWN U HU30BOM CTOPOH BYHbI (Bmax
n Bmin)-

9.9.28.4 KopHeBas 4acTb byHbl (A) coopyKaeTca ¢ ropM3oHTaNbHbIM rpebHem (pucyHok 9.15). Mpwu
Ha/IM4YnM BAOIbOEPErOBOro NOTOKA HAHOCOB M HEOOXOAMMOCTU UX HENPEPLIBHOTO NPONYCKa HAa HU30BO
yyactok bOepera oTmeTKka rpebHA KOpHeBOM 4YacTM OyHbl Ha3HAYyaeTcsl Ha YPOBHE OTMETKMU
NPOEKTMPYEMOTO NAAXKA.
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1 - rpebeHb OyHbI; 2 - pacyeTHbIN NPodUAb OTHOCUTENIBHOIO
ANHAMMWYECKOro paBHOBECUSA NPOEKTUPYEMOTO NAAXKA; 3 - AHO;
4 - ronoBHOM MaccuB; 5 - noaBoaHbI 6aHKeT; A - KopHeBas
YacTb 6yHbl; b - NnepexoaHasn 4acTb; B - rofloBHas 4acTb;
dcr.y - TNybMHa NocnegHero obpyleHna BoH; L - AnnHa 6yHbl;
| - AAMHA MopcKoro oTpesKa byHbl; Bep - CpeaHAA WUPUHA NAAXKA

PucyHok 9.15 - NMpogonbHbIn npoduab ByHbl No rpebHo
Ha beperax ¢ rafle4YHbIMM HAHOCaMM Ha ecTecTBeHHOM AHe (a)



" Ha nogBogHom 6aHKeTe (6)

Mpw oTcyTCTBUM BAONLOEPErOBOro NOTOKA HAHOCOB OTMETKA rPeBHA KOPHEBOM YacCTH ByHbI A0/1XKHa
Ha3HauyaTbCA Bbile OTMETKM pacyeTHoro npodunaa naaxa Ha 0,5 m. ONTMmanbHas oTmeTKa rpebHs GyHbl
MOET ObITb YTOYHEHA UCC/IeA0BAHUAMMN Ha MMAPABIMYECKON MOAENMN.

9.9.28.5 MepexoaHasa yacTb rpebHs (B) BbINOAHAETCA HAKNOHHOM CM/OWHOW WMAM CTyMNeH4YaToMn.
Mepenom npoduna no rpebHio ByHbl B HAABOAHOM YaCTW COBMELLLAETCA C nepexogom GPOHTANIbHOMo
y4acTKa nasxKa B 6epmeHHbIn (cm. pucyHok 9.15).

9.9.28.6 N0/n10BHas YacTb OYHbI BbINONHAETCA C FOPU3OHTAIbHbIM FPebHeM, pacnonoxeHHbim Ha 0,5
M Bbllle CPeaHEMHOrO/IETHErO YPOBHA C yYETOM BETPO-BOJIHOBOIO HaroHa. MopCcKMM OKOHYaHUAM ByH
Heob6X04MMO NPMAABATb CKOWEHHOE OYepPTaHMeE C YKIOHOM B CTOPOHY Mops (cm. pucyHok 9.15). B ronose
6eToHHOW ByHbl YCTaHABAMBAETCA FO/IOBHOM MACCMB CO CKOLLEHHOW B CTOPOHY MOpPA FPaHbto.

9.9.28.7 PacyeTHas AaunHa noaHonpoduabHom 6yHbl L (cm. pucyHKn 9.14 n 9.15) onpeaensaetca us
ycnoBus

L=B_ +Stgd+/,(9.34)

rge Bmin - HAMMEHbLLAA PAcyeTHan WWMPUHA HAZBOAHOWM YacTU NASXKA MeXay ObyHamu, m, npu
cpegHeM MHOrosieTHeM ypoBHe Mops, dopmupyemas B MeKOYHHOM oOTceKe Mnog BO34eNCTBMEM
Koconoaxoasawmx BoH. Mpu 3ToM Bpin A0/1KHA ObITb HE MEeHee TpPex BbICOT BOJIH 5% obecneyeHHOCTM No
JINHUM nepBoro obpyweHns (3hesx);

S - paccTosHue mexay byHamu, m;

O - yron mexay HanpasneHnem GPOHTa PacueTHOM BOJTHbI U INHKel Gepera, rpag;

| - pacyeTHaa A/IMHA MOPCKOro OTpesKa OyHbl, M, CYMTas OT ype3a CpeaHEMHOr0IeTHEro YPOBHSA
MopA.

9.9.28.8 MNpwu oTCcyTCTBMM BAONLOEPErOBOr0 MOTOKA HAHOCOB W UCKYCCTBEHHOM NAAXKe0obpa3oBaHUK
OKOHYaHWe roNIOBHOM YacTM NoaAHONpPodUAbHOM ByHbl pacnosiaraeTca mopucTtee rybuHbl nocnegHero
06pyLIeHns dcr.y PacHeTHbIX BOJIH, MMetoLMX obecnevyeHHOCTb 5% B cUCTEME, Ha PAcCTOAHUM He MeHee
5,0 m, a Aanee ycTaHaBAMBAETCA NOJIOBHOM MaCCUB CO CKOLLEHHOW NnepeaHen rpaHbio [pucyHok 9.15, a)l.

Mpw Hannumm BaonbbeperoBoro NOToka HAHOCOB M HEOHBXOAMMOCTU NPONYCKA HAHOCOB HA HU30BOM
yy4actok bepera AnvHa Mopckow yactn | B6yHbl nNpuHMMaeTcA 6e3 yKasaHHOro Bbilwe 3anaca, T.e.
[OMNyCKaeTcA pacnosioXKeHWe roNoBHOM YacTu ByHbl Ha rnybuHe nocneaHero obpyleHna pacyeTHbIX BOJH
dcr.u-

9.9.28.9 Ha npurnybbix 6eperax (rae yKnoH aHa coctasnaet 6onee 0,15), a TakxKe Ana co3aaHus
NAAXKa B MeXKBYHHbIX OTCEKaX NPU 06pa3oBaHUMN UCKYCCTBEHHbIX TEPPUTOPUIA, BblABUTaeMbIX B MOPE, NPU
HeobXxoAMMOCTH, yCTpauBaeTcsa NOABOAHbIN BaHKeT [pucyHOK 9.15, 6)]. Mpw 3TOM A/IMHY FO/IOBHOM YacTu
OyHbI cneayeT onpeaenatb B NnepBom npubankeHnn no tabaumue 9.3.

Tabnnua 9.3
3HaYeHUA OTHOCUTENIbHOW A/IMHbI MOPCKOW YacTu 6yHbI
OTHOCUTE/IbHAA KPYMHOCTb NAAXKeobpasyiolero
matepuana Dsox/herss 0,005 | 0,010 | 0,015 | 0,020 | 0,025
OTHOCUTEIbHAA ANNMHA MOPCKOM YacTu ByHbl
I/herss 9,0 8,0 7,0 6,5 6,0

9.9.28.10 [nuHa KOpHeBOM u4acTM OyHbl Ha3Ha4yaeTca C Yy4eTOM ee 3a4eflku B beper,
npeaycMmaTpmMBaeMoM B LLeasX YyCTPaHEHMA BO3MOXKHOCTN 06x043 ByHbl HAHOCaMM NPU HakaTe BOAH. Mpu
HaNYMM BONHOOTOOMHbIX CTEH KOPHEBbIE YAaCTU BYH AOMKHbI NAOTHO NPUMbIKATb K HUM 6€3 3a30p0B.

9.9.28.11 MNpoeKTUpOBaHME NAsAXKA B MEXOYHHOM OTCEKE W Ha3HauyeHWe AUHbI BYH HauMHaeTcs ¢



YCTAHOBAEHUA WNPUHBI HAABOAHOW M NOABOAHON YacTeln NaaAXKa, onpegenaembix Npu pacyete npoduna
OTHOCUTENIbHOrO AMHAMWYeCKOro paBHoBecuA no 3asucumoctam 9.12, 9.14 - 9.18, 9.22. Mocne 3T0rO
onpeaenseTcs NoaoXKeHne NPOeKTHOro ypesa MopsA C HAaBETPEHHOW M NOABETPEHHOW CTOPOH OyHbI.

9.9.28.12 PaccTosaHne mexay byHamu S ycTaHaBAMBAETCA UCXOAA U3 MUHMMA/IbHOM LMPUHbI NAAXKA
Bmin Y HM30BOW CTOPOHbI ByHbl, ONpeaeeHHON C y4eTOM PacyeTHOM CpefHeNn LWMPUHbI NAAXKa U yraa
nogxona BoJiH. Mpn 3TOM OHa A0/MKHA ObiTb He MeHee 3hesy (cm. 9.9.28.7). NonyyeHHoOe 3HaYeHue S
OOJ/IKHO YA0BNETBOPATL COOTHOWeHMo S/L=1,0-1,4.

9.10. NoagBoAHbIe BOJIHONOMbI

9.10.1 MoaBoAHble BOAHOJIOMblI NMpefHa3HayeHbl A0S yAep)KaHUA HAHOCOB, OTCbIMAaeMbIX Ha
3aLML,aeMbl y4acTok bepera, M CoOXpaHeHMA CO34aHHOro MCKYCCTBEHHOTO MAIAXKaA.

MogBogHbIM BOMHONOMAM CneayeT OTAaBaTb npearnoyteHne Ha bHeperax € OMNON3HEBbIMMU
CKNOHAMM M Ha NpUraybbix y4acTKax bepera npu co3gaHMM UCKYCCTBEHHOIO FPaBUMHO-FaeYHOro NasXKa.

Mpn nNpoOeKTUPOBaAHMM BOJHONOMOB CledyeT Y4yuTbiBaTb Te Ke ¢aKTopbl, 4YTO W npwu
NPOEKTMPOBaHMM ByH. Kpome Toro, HE06X0AMMO Y4YMUTbIBATb, YTO NPUCYTCTBME BOJTHOZIOMOB B beperosoii
aKBaTOpMMU yXyAllaeT B Hel BOAOOOMEH, MO3TOMy Ha nobepexkbsx KypOpPTHO-peKpeaLMoHHOro
Ha3HaYeHMA AOKHbI ObiTb NPeAyCMOTPEHbI MEPbI MO €r0 YCUAEHUIO B 3aBOIHONIOMHbIX akBaTopusax. K
TAaKMUM Mepam MOXKET OTHOCUTCA MCMO/Ib30BaHWE BOJIHOIOMOB PAcnnacTaHHOro Npoouaa ¢ rnybokum
3aTon/ieHneMm rpebHs.

9.10.2 NMoaBogHble BONHONOMbI NOAPA3AENAOTCA:

- MO KOHCTPYKUMWM - HA rpaBuTaLMOHHble (M3 BETOHHbIX MACcCMBOB) U CBAWHblE B COYMETAHUMU C
HabpocKoi pacoHHbIX MacCUBOB;

- No BbicOTe rpebHA OTHOCUTE/IbHO TOPU3OHTAa MOPS - HA 3aTOMJIEHHble U C TpebHem,
pacnosioXKeHHbIM Ha ypoBHe mops 50% obecneyeHHOCTM U3 CpeaHUX 3a rog;

- MO WKpKHe u popme NOoNepeyYHOro CeYeHUA - y3KMe ¢ Manbim 3arnybneHnem rpebHa (oo 0,75 m)
W LUMPOKME C pacnaacTaHHbIM NOMEPEYHbIM CeYeHUEM U 3arnybneHnem rpebHa go 2 m.

9.10.3 Tpacca noaBOAHbIX BOJIHOJIOMOB B MNJ/1aHE He A0JI)KHA UMETb PEe3KUX NepesioMOB U BXOAALLMX
yrnos.

9.10.4 CouyeTaHMe BOJIHOJIOMOB C TpaBeEpCaMW [AOMYCKAETCHA, €C/IN  MOJIOKUTE/IbHbIN
6epero3alwnTHblit  3pPeKT noaTBEepPKAEH pe3y/nbTaTaMu  TMAPABAMYECKOTO MOLENMPOBAHMA Ha
NPOCTPAHCTBEHHOW MOLENMN.

Bo3sBegeHMe BONHONOMA C OAHOW TpaBepcol (M-obpasHbliA BOMIHO/IOM) [AOMNycKaeTca npwu
0653aTeNIbHOM OTCbINKE UCKYCCTBEHHOTO MJIAYKa B 3aBOJIHO/IOMHOE MPOCTPAHCTBO.

9.10.5 Bo3BbllieHWe rpebHA TpaBepCcoOB Had, pacYyeTHbIM YPOBHEM MOPS B UX FOJIOBHOW 4YacTu
npuHuUmaetca pasHbiMm 0,5 m npu necyaHbix HaHocax 1 0,3 M Npu rasieyHbIX HaHOCax.

Mpn HaAMYMM NOTOKA HAHOCOB KOPHEBbIE YAaCTU TPABEPCOB HE A0/IKHbI NPEBbLIWATL NOBEPXHOCTb
NPOEKTUPYEMOTO NAAXKA C HABETPEHHOW CTOPOHbI TPaBepca.

9.10.6 lMpwn OTCYTCTBMM €CTeCTBEHHOrO0 MOTOKA HAHOCOB BO3BbilleHMEe FPebHA KOPHEBOW 4YacTu
NPOMEKYTOUYHbIX TPABEPCOB Ha rajeyHbIX MAAXax NPUHMMAETCA Ha YPOBHE MPOEKTHOrO MAAXa C UX
BEPXOBOW CTOPOHbI. Bo3BbiWeHMe rpebHA KpaitHero HU30BOro TpaBepca NPUHMMAETCS PaBHbIM 2 - 3 M
Haz cpeaHMM MHOTOIETHUM YPOBHEM MOPA. Ha necyaHbIX NaAXKax BO3BbIWEHWE rPebHA KOPHEBOK YacTu
TpaBepca NpuMHMMaeTcA paBHbiM 0,5 M Hajg NOBEPXHOCTbIO MPOEKTUPYEMOrO MAAXa C HAaBETPEHHOW
CTOPOHbI Tpasepca.

9.10.7 Ha ononsHeBbix beperax noasoAHble BOHOMIOMbI AO/KHbI ObITb PACMONOMKEHBI MOpUCTEE
rnybuH BbIXO4a Ba/NIOB BblAaBANBAHMA.

9.10.8 Ha beperax c mecyaHbIMW HaHOCAMW NpPeANOYTEHWE AO/KHO OTAABATbLCA BOJIHO/IOMAM
CBaMHbIX KOHCTPYKUWIA B COYETAaHUM C KaMeHHON HabpocKon mam ¢acoHHbIX MAcCMBOB C BHeELLHElM
CTOPOHbI CBAMHOIO OFPaXKAEHMUA, A TaKKe BOJIHOIOMAM U3 KaMHSA U GaCOHHbIX MAaCcCUBOB.

MNpumeHeHWe rpPaBUTALMOHHbIX BOJIHOJIOMOB M3 GETOHHbLIX MaccMBOB Ha Heperax ¢ mecyaHbIMM
HAHOCAMW He PEeKOMeHAyeTCA.

9.10.9 BO/AHONOMbI M3 KPYMHOrO KaMHA WAM GaACOHHbIX MacCMBOB, NpefHasHayeHHble AA
yOEepKaHMA necyaHbIX NAAXKeEN, PEKOMEHAYETCA BbINOAHATL C AAPOM M3 KaMHS Pa3HON KPYMHOCTU UK C
3KpaHOM.

9.10.10 NonepeyHOMY CeYEHUIO NOABOAHbLIX BOJHONOMOB pPeKOMEHAYETCA NpuaaBaTb OTKOCHYIO
dopmy ¢ yKNoHOM rpaHu, obpalieHHOM K mopto, 1:2.



9.10.11 Maccy ¢acoHHbIX MaccCMBOB M KaMHel, 00pasylolmMx 3alWuTHble MOKPbITUA, caeayeT
onpeaensaTb corfacHo nosoxkeHmam CM 38.13330.2012 (npunokeHue B).

9.10.12 Ana npenoTBpalLeHUA MNOrpPyKEeHUA KaMHA B MECOK MoA OCHOBAaHWMEM BOJIHOIOMA M3
KaMeHHOM HabpocKu cneayeT ycTpamsBaTb ob6paTHbIN PUABLTP U3 WebHA obLiel TonwmHon He meHee 0,5
M.

9.10.13 BonHONOM M3 cOOPHbIX MacCMBOB CaenyeT BO3BOAMTbL C NepeBA3KOW WBOB. 3a30pbl No
WwBam mexay cOopHbIMM MacCMBaMM BOTHONIOMA HE A0KHbI NpeBblwaTte 0,05 m. ConpsarkeHne MaccMBoB
Mo BEPTUKANbHBIM LIBaM B LieNAX 0cnabneHns TOKOB BOAbl PEKOMEHAYETCA BbINONHATL NO TUNY LINYHTa
WA C BEPTUKAIbHBIMW BKAAAbILLAMMW.

9.10.14 [Ons obecneyeHusa YCTOMUYMBOCTM T[PaBUTALMOHHbBIX BOJIHOJIOMOB, BO3BOAMMbIX Ha
pa3mblBaEMOM OCHOBAHWM, HEOOXOAMMO NpeaycmMaTpMBaTb NOL HUMU KaMeHHble NOCTENM C 3aLUTHbBIM
CNnoem 13 KaMHs Uan 6epmeHHbIX NANT. KpynHOCTb KaMHA U reOMeTpUYecKne pasmepbl NOCTENN AOMKHbI
obecneumBaTb ee YCTOMYMBOCTb NPU BO3HMKHOBEHUU B HEW MMAPOAMHAMMUYECKUX HAMoOpOoB (PUCYHOK
9.16).

6) P.V.50%

1 - cnoit webHsA; 2 - KaMeHHas nocrtesb; 3 - bepMeHHbIe NANUTbI;
4 - 6eTOHHbI MaccUB BONIHO/MIOMA; 5 - GOKOBbIE rpaHu WaTPOBOro
BOJIHONIOMA; 6 - OTBEPCTUSA; 7 - LLEHTPaIbHOE OTBEPCTHUE;

8 - anadparma; 9 - UEHTPa/IbHbIN BETOHHbIM BKAAAbILL;

g - TO/ILLMHA KameHHoM noctenun; PY 50% - pacyeTHbIl
ypoBeHb 50% obecneyeHHOCTH

PucyHok 9.16 - MoaBOAHbIM BOJIHONOM FPaBUTALMOHHOIO TUNA:



a) - BTON/IEHHbI B AHO; 6) - pacnoN0XKeHHbI BbllLe NOBEPXHOCTU
[Ha; B), T) - 31€MEeHT LWaTPOBOro Bo/IHO/IOMA

9.10.15 MUHUMANbHYIO TOAWMHY KAMEHHOW MOCTENU MO BOJIHOJIOMOM, BKAKOYaA LiebeHOouYHYIo
NOArOTOBKY, AOMNYCKaeTcA NPUHMMATL no Tabauue 9.4 B 3aBUCMMOCTM OT BbICOTbl PACYETHOM BOJIHbI B
MecTe YCTaHOBKM BOJIHO/MIOMA. [py 3TOM HEeobXoAMMO YYecTb, 4YTO MNpW TaneyHoM OCHOBaHUM
webeHoYHan NOAroTOBKA HE YCTPAMBAETCA, @ PACCTOSHME OT OTMETKM 3a/103KeHNA KaMeHHOM nocTenu Ao
NoZOLBbI MaccMBa BOJIHO/IOMA AO/MKHO 6bITb He meHee 1,0 m.

Tabnnua 9.4

3aBUCUMOCTb TOJILLUHDI KaMeHHOM noctenm
noa BO/IHOJIOMOM OT BbICOTbl BOJTH

To/WMHA KaMeHHOW NOCTE/IU NMPU BbICOTE BOAH h¢ry, M
[PyHTbl B OCHOBaHWM NOCTeNn
2 3 4
Mecok 1,3 1,5 1,7
[PaBMNHO-rafieyHble HaHOCbI 1,1 1,3 1,5
[ane4yHbie HaHOCHI 1,0 1,2 1,4

9.10.16 Ha 6eperax ¢ nec4aHbIMM NASXKAMM PACCTOAHUE OT BOITHOZIOMA 4,0 NPOEKTHOM JIMHUK ypesa
OOJ/IKHO ObITb He meHee 100 M, a rnybuHa BoAbl Y BOJIHO/IOMA - HE MEHEEe 3 M OTHOCUTENIbBHO OTMETKM
ypoBHs mops 50% obecneyeHHOCTU U3 CpeaHUX 3a rog,

9.10.17 Mpu cucTeMaTUYECKOM MNOMOSHEHUM MAAXKA HAaHOCAMWM CPEeAHIO LIMPUHY Ha[BOAHOWM
4acTV NAAXKa B 3aBOJIHOJIOMHOM NPOCTPAHCTBE AOMYCKaeTca NPUHUMATL paBHOM 1/3 paccToaHua mexay
BOJIHO/IOMOM 1 Beperom.

9.10.18 JIMHUIO ype3a B 3aMKHYTOM 3aBOJIHOJIOMHOM MPOCTPAHCTBE NPUBAMKEHHO AOMNYyCKaeTcA
NPUHUMATbL NapaanenbHon GPOHTY pacyeTHoM BoJHbI. [Mpu M-o6pasHoit dopme BOIHOIOMA Yroa MeXKAyY
HanpasneHnem Gopmupyemoro ypesa u 6eperoBon AMHMEN JONYCKAETCs NPUHMMATD PaBHbIM NOIOBUHE
yrna noaxoAa pacyeTHbIX BOJIH K bepery no nociegHemy obpylweHWto, Npy 3TOM WKUPUMHA NASXKA C
HaBETPEHHOW CTOPOHbI TPpaBepca NPUHNMAETCA paBHoW 2/3 paccTosHMA BOAIHONOMA OT bepera.

9.10.19 Ha oTmenbix MecyaHbiXx Oeperax K MNPUMEHEHUID PEKOMEHAYITCA BOJIHOJIOMbI
pacnsiiactaHHoro npoduas, oTcbinaemble U3 KaMHS, NonepeyHoe ceyeHre KOTopbIX NpeacTaBaseT coboit
NpU3My C LUMPUHON BepxHel nonku 10 - 15 m 1 60KOBbIMU FpaHAMM yKAoHOM 1:2. [lns 3aWmTbl TakoMh
NPM3Mbl OT pPaspyLIEHNA WTOPMOBLIMW BOJIHAMM Ha €€ MOBEPXHOCTb YK/IaZbIBAOTCA Kene306eTOHHbIe
6epmeHHble NAUTbI.

9.11. byxToBble raseyHble MNASKU C UCKYCCTBEHHbIMW MbICaMM, BO3BEAEHHbIMW MOA 3alUUTOM
BOJIHO/IOMOB

9.11.1 WcKycCTBEHHblE MbICbl MNpefHa3HayeHbl KaK [A/1A BOCCTAHOB/IEHMA, PACWIMPEHUs W
CTabWMAM3aUMN eCTECTBEHHbIX MASXKEN NPU HaAMuMKM BLONLOEPeroBoro MoTOKa HAHOCOB, TaK M AAA
YOEPHKAHUA UCKYCCTBEHHbIX NAAXKEN.

9.11.2 MNpu NPOEKTUPOBAHUMN BYXTOBbIX FANIEYHbIX NAAMXKEN BO3HUKAIOT CAeaytowme 3a4a4m:

- onpepeneHne AAMHbI BOJIHO/IOMA b W pPacCTOAHUA €ro YCTaHOBKM OT KOpeHHoro bGepera
(BONHO3aWMTHOM cTeHbl) [/, MpuM KOTOPbIX Nog AeWCTBMEM 33a[aHHOFO BOJIHOBOIO peXuma U3
€CTeCcTBEHHOr0 BA,0/1b6EPEroBOro NOTOKa rale4HbIX HAHOCOB UM M3 UCKYCCTBEHHOW OTCbIMKKM MaTepuana
dopMUpPYyETCA UCKYCCTBEHHDIN MbIC, COEAUHAIOWMNCS C BONHOOMOM (ToM60/10);

- onpefeneHne pPacCTOAHUA MEXKAY MbICAMM S, MPU KOTOPOM MEXKAY HUMK dopmupytoTcA
yCTOMYMBbIE BO/IHO3ALUMTHbIE FraneyHble MAAXKWU 334aHHOM WMPUHDBI, KOTOPbIE MOTYT MCMNOAb30BaTbCA B
peKpeaLMOHHbIX Liensx.

9.11.3 Ha 6eperax, C/AOMEHHbIMW TrafeyYHbIMM HAHOCAaMW, BOJIHOMIOMbl AnA GOpPMMpPOBaHUA



MCKYCCTBEHHbIX MbICOB PEKOMEHAYETCA Pacnonaratb OT KOpeHHoro 6epera Uan BOSIHOOTOOWHOW CTEHbI
Ha pacctoaHun | = 20hcr.us%.

9.11.4 Tombono popmupytoTca Npu AAnHe BoaHonomoB b >= 1,25/ (pucyHok 9.17).
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Ypes mpit HCXOTHOM OTCHITRe - \ Vpes moge MPoXOoE JeHTL IToPMA

. :";fIEXOﬁﬁh# OTCETIA TUBLRR: -~ .*

TTTP7T 7777777777777 777 777777777777 7777777777777 7777777
Kopemstoit Geper (BOTHOIAMIITHAL CIeHA)

MpumeyaHne - b nlcm. 8 9.11.2.
PucyHoOK 9.17 - dopmunpoBaHMe mbica MO, 3aLLMTON BOJIHONOMA

9.11.5 TaneyHble NAAXKM B ByXTax MeXKAYy WMCKYCCTBEHHbIMU MbICAaMKU ABAAIOTCA OUHAMUYECKM
YCTOMYMBBIMM MPU PACCTOAHUN Mexay Mbicamn S <= 1,8/ (pucyHok 9.18).

Ype: mpn HeXoaHoil OTCRIRe

VPea mocire mpox oK JeHInE LTOPMa

! i 3

JTTITTTITIITT 777 077777577707 P I PP I T 77T T 777777727 7
Kopemtof Geper (BOMHO3AUIITHAL CTEHA)

MpumeyaHne - S, b nlcm. 8 9.11.2.

PucyHoK 9.18 - dopmmpoBaHME ranevyHOro NasaKa
noJ, 3almnToi BOTHONOMOB

9.11.6 lMpuBeaeHHbIE COOTHOLWEHUA MOTYT MCMONb30BaTbCA ANA NpeLBapUTEeIbHOro HasHavyeHuA



napamMeTpoB CUCTEM WUCKYCCTBEHHbLIX MbICOB Ha razieyHbiX 6eperax C 6yXTaMM mexay Humwn. otn
napameTpbl B AaﬂbHEVILueM YTOYHAKTCA METOO40M rmapasBanN4eCKoro moaennpoBaHunA.

MpunoxkeHue A
(pekomengyemoe)

PACYHET N MOCTPOEHUE TEOPETUYECKUX KPUBbIX
OBECIMEYEHHOCTH YPOBHA MOPA

A.1 3HaYeHMA MAKCMMAaJIbHbIX OTMETOK YPOBHA M3 HaMBbICLUMX U CPEAHMX 33 rog, pacrnonaraioT B
pag, B ybbiBalOWEM NopAgKe, @ MUHUMA/IbHbIX M3 HAMHU3LIKUX 3@ FOZ - B BO3PACTaloLEM NopsaaKe, nocse
Yyero BbIYUCNAIOT:

- CpelHEMHOTO/IeTHME UX 3HaYeHMA (H) no popmyne

L

N

, (A1)

roe ZHI - CyMMa BCEX OTMETOK YPOBHA OaHHOIo pAaa,;

N - obLiee YMcno OTMETOK B pALE;
i=1,2,..,N;
- BennumnHbl K;, (Ki- 1), (Ki - 1)%, (Ki - 1)%; K; onpegenstoT no dopmyne

H,
K, =—=,(A2)
H

roe Hi - KOHKpeTHaa OTMeTKa YPOBHA AAHHOro paja.
A.2 o nony4yeHHbIM 3HaYeHUAM Kj pacCYUTbIBAIOT:
- KoadPpuumeHT Bapmauunm C,

Z(K,. _1)2

N-1

mpu N <30 (a.3)

nnn

Z(K,. _1)2
N

mpu N >30; (A.4)

- KoappuumeHT acummeTpun C;

(K, -1)
C == ' ~/
o (N-1)C -(A3)

A.3 Mo BblumcneHHbIM 3HaveHuam H , C, u C; B Tabanue ®octepa-PbibKuHa "OTKAOHEHNUA OpANHaT



6MHOMMHaNbHOM KpUBOIA obecnedeHHocTH" [cm. [6, npunoxerue b, Tabanua 2] cHumatot opanHatel @,
no Kotopbim Mo ¢opme, npeactasneHHon B Tabauue A.l, paccYMTbIBAOT OTMETKM YpOBHEM
coOoTBeTCTBYlOWEN obecneyeHHOCTU Hiy, ONA MaKCMMAasbHbIX, CPEAHUX U MUHUMANbHbLIX 3HaAYeHUM

YPOBHA.
Tabnmua A.1
PacueTHble YpOBHMU
ObecnevyeHHOCTb, %
MapameTp
01| 1|5 /10(20(30|40|50|60 |70 |80 90999
@ (opauHata)
®-C,
(®-C)+1
H, =[(®-C)+1]|H
MpumeyaHmne - B Hactoawen Tabauue npeacraBneHve nogsarosioskos "0,1" - "99,9" rpadbl
"ObecneyeHHOCTb, %" HOCUT YCNOBHbIN XapaKkTep. /19 KOHKPETHOro pacyeTa MoXeT notTpeboBaTbea
MeHbLLIEEe YNC/I0 OTMETOK YPOBHEM COOTBETCTBYIOWEN obecnedyeHHOCTU Higy.

A.4 No gaHHbIM Tabanubl A.1 cTPOAT TEOPETUYECKME KPpUBbIE 06eCcneyeHHOCTN OTMETOK YPOBHS 13
HauMBbICWUMX, CPEeAHUX M HaAMHU3LWINX OTMETOK 3a rofd (pucyHoK A.1), Ha KoTopble A/1s KOHTPOAS
HaK/Ma4blBaOTCA YPOBHM aIMNNPUYECKO obecnedyeHHOCTH P, %, paccumTaHHble Aaa GpakTuyeckoro psaaa

HabaoaeHui no popmyne
n—0,3

p="79%2 100%
N+0.4 oo A8

rae n - NopAAKoBbIA HOMEp Y/ieHa paaa.
N-cm. A1,
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PucyHoK A.1 - TeopeTuyeckne Kpueble obecneyeHHoCTH
(npumep nocTpoeHus)

Ecnv TeopeTuyeckas KpuBas BbIYWCAEHA MPaBWIbHO, TO OHa AO/XKHA MPONTM MO TOYKaAM
Hab/1l0AEHHbIX YPOBHEW UM 3aHATb CPeAHEE NOMOXKEHNE MEXKAY HUMU.

A.5 TOYHOCTb pac4eToB KPUBbIX 0BECNEYEeHHOCTM YPOBHA 3aBUCUT OT ANIMHbI paaa HabnloaeHNI, Tak
KaK OHa onpedenser TOYHOCTb pacyeTa KoadpduuMeHTOB Bapuauunm U acummetTpun. OTHOCUTE/IbHblE
cpeaHekBaapaTUdHble ownbKkn O BbluncneHusa C, n C; paccumTbiBatoT No Gopmynam:

J1+3C?
X~ .100%, (A7)

=+
e T (N o)
J6/N1+6C3 +5C;
6 =+ ‘/+C V2N 100%. (a.

S

TouHocTb pacdeTa C, 1 Cs cUMTaETCA YA0BNETBOPUTENBHOM, eC/in olwmnbKa HaxoauTca B npeaenax +/-
(10 - 15)%.

Mpunoxenue b
(pekomengyemoe)

PACYET PEXUMHbBIX XAPAKTEPUCTUK BETPA NO AAHHbIM HAB/TOAEHUI

B.1 PesynbTaTbl HabnogeHWi 3a BETPOM Ha 6eperoBbiX rMAPOMETEOCTaHUMAX MOryT ObiTb
MCNO/b30BaHbI A1 PACYETOB BOJIH Ha BOAOEMAaxX HebO/IbLIMX Pa3MePOB UM OrpaHUYEHHbIX aKBaTOPUAX,
BETPOBOW PEXKMM HaZ KOTOPbIMU MOKET BbITb OXapaKTepn3oBaH maTepuasamm HabalAeHNIM Ha O4HOM
b6eperoBom nyHKTe. [N pacyeTa PerKMMHbIX XapaKTepUCTUK BeTpa, HeobXoAMMbIX ANA onpeaeneHus



napamMeTpoB BOJIH, NCMO/ZIb3YKOTCA AdHHblE CYyA0BbIX Ha6ﬂ+0[l,eHMl71 NOBTOPAEMOCTU (Z p) BeTpa no

CKOPOCTU 1 HanpaBAeHUIo 3@ MHOToNeTHWUI nepuog, (Tabamua 6.1).

Tabnuua 6.1
NMoBTOpPAEMOCTb BETPA MO CKOPOCTM M HANPaBAEHUAM
(Npumep 3anonHeHwus)

B;ppa;‘s;‘m S‘;‘;‘;CTA;" PRI CB B 108 10 103 3 c3
0-1 2,0 4,2 8,0 19,3 4,4 1,8 1,2 0,8
2-5 2,3 3,8 10,1 15,5 4,3 2,2 1,1 1,0
6-9 0,6 1,6 2,7 6,4 1,0 0,9 0,6 0,2

10-13 0,1 0,4 1,0 1,5 0,3 0,1 0,1 -
14-17 - - 0,2 0,3 - - - ~
18- 20 - - - - - - - -
Csbiwe 20 - - - - - - - -
Zp 5 10 22 43 10 5 3 2

[aHHble Ana cocTaBneHusa Tabauuy, 0 NMOBTOPAEMOCTM BeTpa MO Hanpas/ieHMAM Moay4aloT npwu
CTaTUCTUYECKOM 00paboTKe MHOroneTHux HabnwaeHwit Hag BeTpom. Ha 3amep3arowmx Bogoemax

NONb3YIOTCA AaHHbIMU HabaoAeHNI 33 6e3nedHblii Nepuoa.

6.2 Ha ocHoBe gaHHbix Tabauubl b.1 coctasnstoT Tabnuuy b.2, B KOTOpPOM NPUMBOAAT AaHHble
NOBTOPAEMOCTM BeTpa MO KaXXAOMY Hanpas/ieHWUO P, Npyu 3TOM CYMMApPHYKO NOBTOPAEMOCTb BeTpa

KaXX4o0ro HanpasaeHuA Zp NMPUHUMAIOT 3a 100, a NOBTOPAEMOCTb BETPA Ka)KAOﬁ rpagaunun Bbl4NCNAKOT

no popmyne

p-100

P=§, (6.1)

rae p - NoBTOPAEMOCTb rpagalumn BeTpa AaHHOro HanpaBaeHus;

Zp - CyMMapHasn NoBTOPSAEMOCTb 3TOro BeTpa, NpuHATan no tabauue b.1.

Tabnunua 6.2
MoBTOPAEMOCTb CKOPOCTM BETPA A5 KAXKAOro HanpaB/ieHus
(npumep 3anonHeHus)
papgaunm ckopocTn C CB B 0B 10 103 3 c3
BeTpa no ¢atorepy, m/c
0-1 40,0 42,0 36,4 44,9 44,0 24,0 40,0 40,0




2-5 46,0 38,0 45,9 36,0 43,0 44,0 36,7 50,0

6-9 12,0 16,0 12,3 14,9 10,0 18,0 20,0 10,0
10-13 2,0 4,0 4,5 3,5 3,0 2,0 33 -
14 -17 - - 0,9 0,7 - - - -
18-20 - - - - - - - -
Csbiwe 20 - - - - - - - -

Z p 100 100 100 100 100 100 100 100

6.3 [,na Ka)K4oro HanpasieHUA BbIYMCAAIOT BEPOATHOCTb NPEBbILEHUA CKOPOCTM BeTpa F, %, ans
KaXkgoW rpagaumy nytem CyYMMMPOBAHMA 3HAYeHWi NOBTOPSAEMOCTU BEeTpa AaHHOro HanpasieHua P
CHM3Y BBEPX, T.€. OT 60/IbLLIMX CKOPOCTEM BETPa K MeHbWwUM (cm. Tabaunuy B.3).

Tabaunua b6.3
ObecrneyeHHOCTb CKOPOCTM BETPA MO KaXKA0MY Hamnpas/ieHu o
(npumep 3anonHeHus)

Jommonnen el a s o | s | o
0-1 100 100 100 100 100 100 100 100
2-5 60,0 58,0 63,6 55,1 56,0 64,0 60,0 60,0
6-9 14,0 20,0 17,7 19,1 13,0 20,0 23,3 10,0

10-13 2,0 4,0 54 4,2 3,0 2,0 3,3 -
14 -17 - - 0,9 0,7 - - - -
18-20 - - - - - - - -
Csblwe 20 - - - - - - - -

6.4 Mo gaHHbIM Tabanupl 6.3 Ha bunorapudmmyeckon KneTyaTke BEPOSATHOCTEN CTPOAT KpUBble
pacnpefeneHua CKOPOCTEN BeTpa A/1A KaXKAOro BOJIHOOMACHOrO HanpaBfieHWA. [Ina nocTpoeHUsA 3TUX
KpMBbIX Ha rpaduK HAHOCAT TOYKM BEPOATHOCTU NPEBBIWEHUI F U HUKHUX NPEeAeNoB KaXKa0Mn rpagaumnm
cKopocTu BeTpa. Kpusble pacnpegeneHus BeTpa 3KCTPANOAMPYHOT B 061aCTb MasblXx BEPOSATHOCTEMN
NpeBbIWEeHNs, T.e. B 06/1aCTb BO3MOKHbIX BOJ/IbLLUMX CKOPOCTEl BETPA, HE 3aperncTPUpoBaHHbIX B Xo4e
HabnoaeHUN.

Mprmep NOCTPOEHMA KPMBOM pacnpenesieHUsa CKOPOCTM BeTpa NoKasaH Ha pucyHke b.1.
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PucyHok B.1 - PexkumHan GyHKUMA pacnpeneneHns cKopocTu BeTpa

Vw, M/c

b.5 [1na onpegeneHuna pacyeTHbIX NapameTpoOB BOH, BO3MOXHbIX OAMH pa3 B 3a4aHHOE YNCNOo NeT

(25, 50 wmam 100),

BO/IHOOMNACHOro HanpasaeHUA No cbopmyne

4,17t,
Npn

F =

,(B.2)

rae t, - NPOAO/IKUTEIbHOCTb BETPA AaHHOW CKOPOCTH, Y;
N -uuncno aHel B roay 3a 6e3nedHblii nepuoa;

BbIYMCNAGTCA BEPOATHOCTb MpPEeBbIWEHNA CKOPOCTU BeTpa F ANAa Kaxkaoro



P - noBTOPAEMOCTb A@aHHOrO HanpaBAeHWUA BETPa, A0NEeN eANHULbI;

n - 3a4aHHOE YMCAO NeT.

Mo BbIYMCAEHHON BEPOATHOCTU NPEBbIWEHMA U QYHKLMM pacnpeseneHnsa CKOPoCTU onpeaenstoT
pacyeTHYl0 CKOPOCTb BETPA AAaHHOTO HaMnpaB/ieHUs, NpeacTaBaeHHyo B Tabauue b.4.

Tabnuua 6.4

PacyeTHble CKOPOCTM BETPA MO BOJIHOOMNACHbIM HanpaBAeHUAM
(npumep 3anonHeHus)

Pymbbi t, 4 N, cyT n, net P F, % Vw
OB 12 365 25 0,43 0,013 21,5
o 12 365 25 0,10 0,055 18,0
t03 12 365 25 0,05 0,100 16,0

YucneHHoe 3HayeHue t, MOXKeT ObITb NOMYYEHO U3 AaHHbIX HabatoAeHWI. NPy OTCYTCTBMM TaKUX
OAHHbIX U ANA NpeaBapuTeibHON OLEHKM NapamMeTpoB BOSH NPUHMMALOT t, paBHbIM, Y:

6 - NA 03ep U BOAOXPAHUANLL;

12 - pna mopei.

6.6 Mpu pacyeTax NapameTpoB BOJAH MOFYT UCMO/Ib30BaTbCA AaHHble O NOBTOPAEMOCTU BETPa Haj,
BOZHOM NOBEPXHOCTbIO MpWAEraloWwen akBaTopuu BOAOEMa, MONYYEeHHble Ha OCHOBE aHanu3a
bapuyeckmx nonerl WAM CyaoBbiXx HabnwoaeHW. BbluMcneHWs pacyeTHOM CKOpPOCTM BeTpa Mo
BOJIHOOMACHbLIM HAMpPaB/JEHMUAM MOBTOPSEMOCTbIO B 33@HHOE YMCAO NET NPOBOAATCA TaK }Ke, KaK U No
BblleNnpuUBeAeHHbIM pacyeTam Ansa 6eperosbix CTaHUMNA.

MpunoxeHue B
(pekomenayemoe)

PACYHET rYyBWMHbI MOCAEAHETO OBPYLWLIEHWA BOJTH

B.1 FnybuHy nocnesHero ob6pyweHns BoH der.y, M, HAUMHAA C KOTOPOI MPOUCXOAMT HaKaT BOJIH Ha
beper, 4ONyCKaeTca NPY NOCTOAHHOM YKNOHE AHa / BbIYMCAATL No opmyne

d,,=k"'d,, 8.1

roe de - rnybuHa nepsoro obpylweHus BosH, onpeaenseman no Cl 38.13330.
B.2 3HauyeHuMe napameTpa ky 1 uncno obpylieHuii BoH n Heobxoammo onpeaensats no Tabavue B.1.

Tabnnua B.1

3aBucMmoOCTb KoadduumeHTa k, OT YK/IOHOB AHA

YKNOHbI AHa i 0,010-0,014 0,015-0,033 0,034 -0,049 0,05-0,20

MapameTp ky 0,755 0,59 0,40 -




Yncno obpyweHuii n




B.3 MNpu yknoHax aHa 0,05 <=i <= 0,2 1 3Ha4yeHnn n = 1 KpuTUYeckana ryobuHa de.y = der.
B.4 Mpu yknoHax gHa 0,001 < j < 0,01 Heob6xo0A4MMO NPUHUMATb

d(_‘r‘u = O,43dcr. (BZ)

B.5 TnybuHy nocnepgHero obpyweHus BOAH dcu, M, MPU NEPEMEHHbIX YKAOHAaX AHA AOMYCKAaeTca MPMHMMaTb MO pesy/bTaTaM Moc/iefoBaTe/IbHOro
onpeaeneHnsa rybuH de.y ANA YYaCTKOB C NOCTOAHHBIMM YKAOHAMM AHA i.

YcnoBua npumeHeHUs 6epero3alimTHbIX COOPYHKEHUN

CocTosAHue bepera
M Hann4Me NoToka
HaHoCOB

CoopyxeHus

bepera

C nec4aHbiMM
nAAXamm

C nec4yaHo- C ranevyHbimn nnaXamum

ranevyHbiMmm Ha

NAAXamMun Ha Cﬂ860pa3MblBaEMOM n
pa3mbiBaeMoOm Hepa3mMmbiBaemMom

OCHOBaHWMK OCHOBaAHUAX

Beper yctonuums.
Mepuoanyeckue
(ce3oHHbIe)
pa3mbIBbl MAAXKA.
EctectBeHHOE

MCKyccTBEHHbIe
cBODOOAHbIE NAAXKM C

Co3patoTca npu HeobXo4MMOCTU paclMpPeHUs
CYLLECTBYIOLLErO MNAsAMXKaA MPU HAIMYMM KapbePOB MIAXKEBOr0O

nepuoanYecknm martepuana
nonosiHeHnem
ByHbI He JonyckatoTcsa gna paclumpeHus

MpunoxeHune I
(pekomeHayemoe)

Tabnnua .1



nocTynaeHue
HaHOCOB
BOCMO/IHAET
pa3MbIBbl NAAXKA

peKomeHayoTcA

CYLLLECTBYIOLLErOo MsAMXKa C
nepnmoanyYecKkMm nonosHeHNnem
nasxeobpasytowero matepuana
HW30BOro yyacTKa bepera B LensAx
npeaynpeskaeHus ero pasmbiea

NMoasogHble
BO/IHO/IOMbI

PekomeHAyOTCA TONBbKO Ha OMON3HEBbIX Y4aCTKax

beper
pa3mbiBaeTcA.

UcKyccTBEHHbIE
CcBODOAHbIE NNAMKKU C

PekomeHpaytoTcA
KaK OCHOBHOe€

PekomeHayeTca Kak OCHOBHOE CpeACTBO
3alWmnTbl bepera

PasmbiBbI, B TOM nepmoanyecKknm CpeacTBo 3aWnThl
YMUCNEe U HU30BbIE, |MNOMONHEHNEM bepera
Ha NoABOAHOM
CK/IOHEe ByHbI Mpwn JonyckaeTca npuMeHeHue ByH ¢
OrpaHuYeHbl HEeJO0CTaTOYHOM | OTCbINKOM BOIHOTACALLEro NAsAMKa U
ray6uHamu B NoCTynJieHnun nepnoanyeckMmmn NonoJHEHNAMM
NpPUBOIHOI 30He. HaHOCOB He nas»keobpasyoLmm maTepmnasiom Kak
EcTecTBEHHOe PEKOMEHAYIOTCA | CO34aHHOrO, Tak MU HU30BOTO y4acTKa
nocTynaeHue b6epera npu TEXHUKO-3KOHOMUYECKOM
HaHOCOB HeuenecoobpasHOCTU UCKYCCTBEHHOIO
HEeA0CTaToOuHO AN cBODOOZHOrO NAsAXKa
BOCMOJIHEHUA
noTepb ot MNopBoAaHbIE PekomeHAyOTCA B COYETAHUMN C PekomeHaytoTcA
Da3MbIBOB BOJIHOJIOMbI WCKYCCTBEHHbIMMW NAAXKAMMU HA I'IpeprBMvCTOI'O TMnac
Yy4aCTKax pacnpocTpaHeHmsa OTCbINKOW NAAXKa
OMOoN3HEN C NepUoaNYECKUM
NMONoJIHEHUEM MIAXKEO0bpasyoWmMm
MaTepuasomMm HM30BOro y4acTKa
bepera
To xe CoopyxeHuna JonyckarTcAa B cOMeTaHUM C UCKYCCTBEHHBIMWU NAAXKAMM
npoHULaemomn npu yCN0BUM €ro NOCTOAHHOIO NOMNO/HEHMUA

KOHCTPYKUNKU, B TOM
yuncne ¢ BOJIHOBOA

nAsxeobpasyowmnm matepnanom




Kamepoit

BoNHOOT6OMHbIE CTEHBI

He pekomeHgytoTcA.
Bo3moxxHO
npUMeHeHue B
KOMNAeKce ¢
BOZIHOraCALLMM
COOpYKeHnem

Bo3soaaTca Ansa npeaynpexaeHua
pa3mblBOB 6eperosoro yctyna B
KOMMNEKCEe C UCKYCCTBEHHbIMMU
NAAMaMU, HaXoA4ALLMMUCA NOA,
3awWwmTon BYH MM NOABOAHbIX
BO/IHO/IOMOB

BonHoracawme bepmbl
W NPUKPBITUA U3
rOpHOM Macchbl,
KPYMHOro KamHs u
$bacoHHbIX MaccnBoB

BHe peKpeaunoHHbIX 30H A0MNYCKaloTCA. B peKpeaunoHHbIX
30HaxX A0MNYCKAOTCA TOIbKO U3 FOPHOM MACChbl M KPYNHOTo
KaMHSA NMpu yCI0BUU CTPOUTENLCTBA B KOMIJIEKCE C

nAAXamu

YrporKaroLmit
pa3mbiB bepera.
PasmbiBbl
noAaBoOAHOroO
CK/IOHa
pacnpoCTpaHsTC
A Ha 6onblune
rnybuHbl.
EcTrectBeHHOro
nocTynaeHus
HaHOCOB HeT

UcKyccTBeHHbIe
cBO6OAHbBIE NAAXKMK

JonycKkalTca Npu yCI0BUU UX HEMPEPbLIBHOTO MOMO/IHEHMUA

HaHOCamm

BoNHOOT6OMHbIE CTEHBI

He pekomeHgytoTcA.
Bo3moxxHO
npUMeHeHue B
KOMNAeKce ¢
BO/IHOraCALMM
COOpYKeHnem

Bo3soaaTca ansa npeaynpexaeHuna
pa3mblBOB 6eperosoro yctyna B
KOMMEKCEe C UCKYCCTBEHHbIMMU
NAAMKaMU, HaXoAALLMMMUCA NOA,
3aWmTon 6YH MAM NOABOAHbIX
BO/IHO/IOMOB

BonHoracawme bepmbl
W NPUKPBITUA U3
rOpHOM Macchbl,
KPYMHOro KamHs U
$acoHHbIX MaccuBoB

BHe peKpeaunoHHbIX 30H A0MNYCKaloTCA. B peKpeaunoHHbIX
30HaxX A0MNYCKAtOTCA TOIbKO U3 FOPHOM MACChbl M KPYNMHOTo
KaMHSA NMpu yC0BUN CTPOUTENLCTBA B KOMIJIEKCE C

NAAXamMmu

CoopyxeHua
NpPoHULaemomn
KOHCTPYKLMM, B TOM
yncne ¢ BOSIHOBOW

JonycKatoTca B CO4eTaHMMU C UCKYCCTBEHHbIM MAAXKEM Mpu
yCcnoBuu €ro noCToOAHHOro NonoJsIHeHUA
I'Iﬂﬂ)'l-(806pa3yl'0LLl,VlM MaTepumnanom




Kamepoli

MpunoxkeHue [
(pekomenayemoe)

HAKAT BOJIH HA BEPETO3ALLNTHBLIE COOPYKEHWUA
OTKOCHOTO NPO®NNA U BEPETA, PACNOJIOXKEHHBIE B MECTAX
CYLWECTBEHHO HEOAHOPOAHOTIO PE/IbE®A AHA

0.1 Mpu npoekTnpoBaHnM 6epero3almnTHbIX COOPYMKEHWUM, PACNONOMKEHHbIX B MeCTax CyLleCTBEHHO HeoaHopoAHOro penbeda AHa, HaNpMMep HanpoTuB
BEPLWMWH NOABOAHbLIX KaHbOHOB (pUcyHOK [.1), cneayeT yuuTbiBaTb NPMBAMIKEHWE 30HbI 0BPYLWEHUA BOMH K ype3y BoAbl, CYLLeCTBEHHOE YBe/NYeHNe BbICOTbl U
A/IMHbl HakaTa BO/MH Ha 6epera M COOPY)KEHUA MO CPABHEHWIO C 30HAaMW BHE BEpPLMH KaHbOHOB. YKasaHHble 06CTOATEeNbCTBA NPUMBOAAT K 3HAYUTENbHOMY
YBE/IMYEHMIO BOTHOBbIX Harpy3oK 1 BO3AENCTBUIA Ha COOPYKEHMA B 30HAX NOABOAHbIX KAHbOHOB MO CPABHEHMIO C NPUIErAOWMMM YYACTKaMMU.

PacctoaHune B meTpax
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1 - yyacToK coopyXKeHus, MCI'IbITbIBaPOLU,Mﬁ noBbllWEeHHOE
BO/IHOBOE BO3,CI,EV1CTBM€

PucyHok [.1 - CoopyKeHue HanpoTUB BEPLUMHbLI MOABOAHOIO KaHbOHA

[.2 PacyeT BbICOTbI W A/IMHbI HaKaTa BO/IHbI Ha 6eperoBoit CKAOH B 30HaX MNOABOAHbIX KAHbOHOB C
YKNOHAaMW HaZBOLHOM YaCTU fuagy M MOABOLAHOM YACTU fnos BbINOMHAIOT NO GOPMYNaM:

hy = (1 + r)hc(1 - (kryps/inon))/
/(1 + ((1 - kr)(l - kp)/iHa.u.)); (ﬂil)

L= hH/iHa.u.: (ﬂ,Z)
rae he - BbicOTa BOJIHbI 334aHHOM obecneyeHHOCTM NOo IMHUK NocaeaHero obpylleHus;

r - KoaddUUMEHT oTparkeHus, onpeaensembln no popmynam:
- AN OTKOCOB C 3a/10)KeHMEeM HaABOAHOM YacTu m > 3,7

=

1
h—am (4.3)

- ANS OTKOCOB C 3a/10XeHMeM HaaBoAHOM YacTm m <= 3,7

Ci

’”:h_4mg/2 , (0.4)

34ecb ﬂcr - ANIMHA BOJIHbI NpU 0BpyLeHnM;

ks = K, ((5/16)i,) " (2d,)" T/ 2, ; (n5)

Ci

3aecb K - amnmMpuyeckmnii KoappuumeHT:

- NPW inog < 0,12 Ky = 0,136 + inog; ([.6)

- NPW inog >= 0,12 Ky = 0,360 - inog; ([.7)

g - YCKopeHue cBoboAHOro nageHus;

dcr - tnybuHa 06pyLIEeHNs BOJHbI;

T - nepuos BO/HbI;

kr, kp - KO3PPUUMEHTDLI LIEPOXOBATOCTM U NPOHULLAEMOCTM HaLBOAHOMN YacTN BEPEroBoro CKAOHa,
onpeaensiembie no CM 38.13330.2012 (tabaunua A.1).

MpunoxkeHue E
(pekomeHayemoe)

PACHET HATPY30OK OT BOJ1H HA MPOHNLAEMbIE COOPYXEHUA
E.1 MopAaaoK pacyeT HArpy3oK OT BOJIH HA NPOHULLAEMbIE COOPYKEHMUA:

- onpeaeneHune pacyeTHol rayburHbl M NapameTpPoB BOJIH B MECTE YCTAHOBKU COOPYIKEHUS;
- onpeaeneHne KoabduuMeHTa rmapaBaNYecKkoro CoOnpoTUBAEHNA MPOHULLAEMOM CTEHKMU;



- onpegeneHue KoaddUUMEHTa OTPAXKEHMA N NPOXOKAEHMA BONH;
- onpegeneHne Harpy3oK OT BOJIH Ha NPOHMULLAEMYIO CTEHKY W 3HAUYEHUA 3an/ecka.
E.2 Cxema B3aMMOAENCTBMA BOH C NPOHMULLAEMbIM COOPYKEHWEM NPeaCcTaBAeHa Ha pucyHKe E.1.

O o o S o o
oy R P A VA T
AN AN AN

™

d- I'l'Iy6MHa BOA4bl Y CTEHKMN, 6 - TONWHWHa I'IpOHMLI,aeMOVI CTEHKMH,
b - WNPUHa BOJIHOBOW Kamepbl; do - aMmnAanTyga noaxoaAawmnx BoJIH,
di - aMmnanTyda npoweawnx BosiH; a; - amnantyga
OTpa*XeHHbIX BOJ/IH

PucyHok E.1 - Bsaumogeinctaume BosH C NPOHMLAEMbIM COOPYKEHUEM

E.3 KoaddumumeHT oTpakeHMa BONH OT NPOHULLAEMON CTEHKM C BOJIHOBOM Kamepow onpeaenserca
no popmyne

a| [B=(B-2) e ™|
vl = a| | 2+p—pye ||EY

rae Vs - KoahpdUUMEHT oTpaxkeHMA OT BeperoBoi rpaHuLpl: B CNy4ae BEPTUKANbHOW CTEHKM

W, =1, a npu Hanuumm sonHoracutena 0 <y, <1;

j - MHUMan eguHNLA;
k - BONHOBOE UMCNO, ONpeaensemoe no popmyne

Q]

E; (E.2)

k=

271

3pecb O = ? - KpyroBsas 4acToTa BOJH, C};

3pecb T - nepuog, BOH, C;
B=u\/g/d -6espasmepHbiit koapduumeHT;
3gecb L - MHeapu3MpoBaHHbIA  KOIOOUUMEHT COMPOTUBAEHUA MPOHULLAEMON CTEHKM,

onpeaensemblit cornacHo E.4.
E.4 /lnHeapu3oBaHHbI KO3GOULMEHT CONPOTUBIEHMA CKBO3HOM CTEHbI ONpeaenaoT no ¢opmyne



1u=K_.pB, sin9(1+

0,707

N

rae Koep = 0,67 npn n < 0,30 U Kpes = 1,0 npu n >=0,30;

2
j (l/n —1)2, (E.3)

B ¢ - KOadOULMEHT onpepenseTcs B 3aBUCMMOCTM OT OPMbI 31€MEHTOB CTeHbI no Tabanue E.1;

e - Yros1 HakJ10Ha CTeHbl K TOPU3O0OHTY;

N - CKBO3HOCTb CTEHbI.

Tabnnua E.1
dopma O
anemMeHTa < O
By 2,1 1,5 1,9 0,9

3HayeHus KoadoduumeHTa conpoTusaeHUs L AN HEKOTOPbIX TUMOB BEPTUKA/IbHbIX CKBO3HbIX CTEH,
paccunTaHHble no ¢opmyne (E.3), npuseaeHbl B Tabanue E.2.

Tabnnua E.2
CKBO3HOCTb CTEHbI N
BuAa, KOHCTPYKUMK B b

0,2 0,3 0,4 0,5 0,6 0,7 0,8
CTeHa 13 UMANHAPUYECKMX
cBau 0,9 46,2 16,7 7,4 3,6 1,8 0,9 0,4
CTteHa 13 KBagpaTHbIX CBaM
pebpamun Ha BOMHY 1,9 97,5 35,2 15,6 7,6 3,8 1,8 0,8
CTeHa 13 NPAMOYro/ibHbIX
CBall TOPLLOM K BOMIHE 2,1 107,7 38,9 17,3 8,4 4,2 2,0 0,9

E.5 KoaddMuMeHT NpoxoxaeHMsa BONH paccymTbiBaeTca no popmyne:

e

jkb

-y
ﬁ . (E.4)

3

E.6 ®opmynbi (E.1) 1 (E.4) pekomeHayeTcA NPUMEHATb A4 pacyeTa KO3DOULMEHTOB OTPaXKEHUA U
NPoXoXKAeHMa Heobpylatowmxcs BosH. pM OTCYTCTBMM OTPa*KeHWA BOAIH OT 6eperoBoit rpaHuULbI

K03 dULMEHTBI ‘\Vl‘ n Kr paccumtbiBatotcs no popmynam (E.5) u (E.6):

“Vl‘:

2+

, (E.5)



2
_ s
K, 2+B.(E.6)

E.7 BbicOTa MaKCMMa/ibHOIO 3amniecka Ha MOPCKYIO rPaHb NPOHULLAEMOM CTEHKM onpeaenseTca no
dopmyne

N, =0, (1 + ‘\Ill‘) .(E.7)

E.8 MaKcumanbHaa /IMHeWHana cABUratowas Harpyska Ha MPOHUUAEMYH CTeHKY P, H/m,
onpegensetca no ¢opmyne

P, =%{[a0 (1+\z//1\)+d]2 —[a,K, +d]2} .(E8)

E.9 TnybuHa TOUKM NPUNOXKEHUA Z, paBHOAENCTBYIOLIEN CABUraloLein Harpysknm HaxoauTca no
dopmyne

Z :gd2 —g(aOKT ) —g[ao (1+[w]) - @K, %

1
x{aOKT +§[a0 (1 + ‘Wl‘) —aOKT}},

(E.9)

roe p = pg[ao (1 + ‘l//l‘)_aOKT] .

E.10 BbicoTa MaKCMMa/ibHOro 3amn/jiecka Ha BeperoByto HENPOHMLLAEMYIO TPAHULY onpeaenseTcs
cornacHo nonoxkeHmam CIM 38.13330 c yyeTom TOro, YTO K 3TOM rpaHuLLe BOAHbI NOAXOAAT C aMNIUTYA0M
ai.

E.11 B OTBETCTBEHHDbIX C/Iy4aAX BOJIHOBbIE HAarPy3KM Ha NPOHULLAEMbIE COOPYKEHNA PEKOMEHAYeTCA
onpeaenaTb METo40M rMAPABIMYECKOrO MOLENMPOBAHMA UM MO Pe3yAbTaTaM YMC/IEHHbIX PacYeToB Ha
OCHOBE HEe/IMHEMNHbIX MAaTEMATUUYECKUX MOAENEN.

MpunoxeHune K
(pekomenayemoe)

PACYHET HAABUTA 1IbAA HA BEPETO3ALLUNTHBIE COOPYXKEHWUA
HA 3AMKHYTbIX AKBATOPUAX

.1 K 3aMKHYTbIM aKBaTOPUAM OTHOCATCA 03epa, KPYnHble BOAOXPaHUANULWA U TNyHOKMe 3anuBbl
MOpel, Ha KOTopbiX B 3UMHee Bpems B npeaenax Bcero sogoema obpasyeTcA ChNOLWHOW NeasHoM
NOKpoB.

.2 INWHY v BbICOTY HaABuWra /ibA4a Ha COOPYKEHME OTCYMUTLIBAIOT OT IMHUM CONPANKEHUSA HUKHEN
NoBepXHOCTM NbAa C AHOM UAW NOABOAHBIM OTKOCOM COOPYMKEHMA.

.3 avHy HaaBsura fibga Ha OTKOC coopyeHus I, m, onpeaensatoT no ¢opmyne

_ q(cosp, — f,sing,)
p.8gh, (Sin Q.+ f, cos ¢c)+c

[

c

, (K1)



r4e g - IMHeHan Harpyska Ha CoopyKeHue OT AeNCTBUA NeaaHoro NoKpoBa, KH/m;
(P, - yron mexpay ropuMsoHTaNbHOW MIOCKOCTbIO M HAaKNOHHOW MNOBEPXHOCTbIO COOPYMKEHUA, NO

KOTOPOWM NPOMCXOAMT HAZBUT NbAa, Paj;
fa - KOaddUUMEHT TpeHMs Nbaa Mo NOBEPXHOCTM OTKOCA;

3.
P, - NNOTHOCTb bAa, Kr/M>;

hg - pacyeTHasa TONWMHA Nbaa, M;
C - cuna cuenneHus nbaa, KH/m?.
.4 BbicOTy HaZiBUra bAa Ha OTKOC COOPYKeHUA Hc, M, HaxoaaT no ¢popmyne

H_ =I[sing_—h, (K.2)
N OTCYHUTLIBAKOT OT YPOBHA BOAbl, COOTBETCTBYHOLWLENO Nepmnoay BCKpPbITUA BOAOEMA OT /ibAa.

.5 BbICOTYy HarpomoxgeHusa Nbfda B Hasane Hp, M, NPV ero Hagsure Ha OTKOC COOPYMKeHWA
onpeaenaoT no dopmyne

_ gsin g, (cosg, — f, sing,)
p.gh, (sing, + f, cos@,)+c

H

» —hy, (K.3)

roe (PO - Yron ecteCtBeHHOro oTkocCa /iba B HaBane, paj;

fo - KO3dDUUMEHT TpeHMA Nbaa No Nbay.
BbIcOTY NnbAa B HaBaje OTCUMTBLIBAIOT OT YPOBHA BOAbl, COOTBETCTBYIOLWErO Nepuosy BCKPbITUA
BOAOeMa OT nbaa. MNycTOTHOCTb NbAa B HaBajse MOXET MPUHUMATbLCA paBHOM 50% nepBOHAYasbHOrO

obbema.
.6 KoapodurumeHT TpeHus nbaa fy onpeaenstor no tabauvue K.1.

Tabnuua XK.1

3HayeHnA KO3PPULMEHTOB TPEHUSA Nbaa

Hagsur nbaa KoadduumneHT TpeHusa fy
JNlep no nbay 0,10
Mo 6eToHy 0,10
Mo rpyHTy 0,15
Mo ceexeMmy cHery ToawmHoi 0,5 cm 0,17
To e, TONWMHON 2 CMm 0,27
To xe, TonuwmHol 15 cm 0,92

¥K.7 PU3MKO-MeXaHMUECKMe CBOCTBA /1bAa AOMKHbI ONPeAenaTbcA Ha OCHOBE JaHHbIX HAaTYpPHbIX
y 3
MCCNenoBaHUA, a MpM WX OTCYTCTBMM AonyckaetcAa npuHumats P, =940 KI/M”; ¢ = 2 kH/m%;
¢, =0,52 pax.
.8 J/InHeliHyI0 Harpy3Ky Ha COOPYXeHWe OT NeAAHOro NoKposa g, KH/M, AeiicTByollyto B ero

FOpM3OHTafIbHOl7I NAOCKOCTN BCneacrtene TepmMmunyecKoro pacwmpeHmna MOHOJIUTHOINo neagAaHoro nonaA,
BO3,£|,€I‘/JICTBMFI Ha HEro te4eHunA oAbl M BETPA PaCCYUTDLIBAIOT NO d)opN\yne



q=7,(p.+p,+p,), (K4

rae 7, - KoadOUUMEHT HaA@KHOCTM MO Harpy3Kam, MPUHMMaeMbIA NPX KNacce COOPYKeHw: |l -
1,15; lll - 1,05;

Dt - Harpyska oT MOHOJ/IMTHOIO NeAAHOro NOAA NPKU ero TemnepaTypHOM pacmpeHnn, KH/m;

Da - Harpy3Ka, Bbi3blBaemas BETPOM, T.e. TPEHMEM BO34yXa O HAPYXHYI0 NOBEPXHOCTb NeAAHOro
nonsa, kKH/m;

pv - Harpyska, Bbi3blBaemasn TEYEHMEM, T.e. TPEHMEM BOAHOIO MOTOKA O HUMHIO MOBEPXHOCTb
nepaHoro nond, KH/m.

.9 MNpw ouEeHKe N1e[0BOro peskrMma Bogoema A0/KHbI 6biTb BbIABNEHbI M MPOaHaIM3NPOBaHbI BCe
paHee npouclueallne B pacCMaTpMBaeMOM pPailioHe caydan Hagsura nbga Ha 6eper u coopyskeHus. Mo
pa3mepam 3TUX HaZBUrOB HEOBXOAMMO YCTaHOBUTb 3HAYEHME IMHEMNHOM Harpysku g. Ecam gpaktnyeckoe

3HaYeHUE JIMHENHOW Harpysku 6onblue, Yem BbluMCieHHoe no ¢opmyne (XK.4), To oHa AoNXKHA ObITb
NPUHATa B Ka4ecTBe pacyeTHOM.

.10 Harpy3ky OT CM/OWHOro fIeAAHOro MoasA MNPy ero TemnepaTypHOM paclivpeHun p:, KH/m,
onpeaenatoT no popmyne

pt = hap, (K.5)

rae pux - AaBneHue B To/ule NAbaa, KH/M?, Ha paccTosHuM X, M, OT Hauyana KOOPAMHAT,
onpeaensemoe no popmyne

2«
Py=h +7077Vt,h (Li -x’ ) (X.6)

roe P, - npegen ynpyroctu Abga, KOTOPbIM MPW OTCYTCTBMWM OMbITHbIX AAHHbIX A0MycKaeTcs
NPUHMMATbL paBHbIM 50 KH/m?;

O, - Ko3apPUUMeHT TemnepaTypHOro AMHENHOrO PacCIMPeHUA NbAa; AA NPAKTUYECKUX Lenei

MOHO NPUHUMaTb Npu Temnepatype ot 0° o muHyc 20 °C &, = 0,000055 (uaun 5,5-10°%);

1] - koapduumMeHT BA3KOCTM Nbaa, KMa-y;

B - WMpKUHa CNAOLLHOrO (MOHO/IMTHOIO) NeAAHOTO MOASA, M;

Vi - CKOPOCTb MOBbILWIEHUA TeMmnepaTypbl baa, °C/u;

Ln - NONOBUHA AMNHbI CNJIOWHOTO (MOHONMTHOIO) NeAAHOTO NOoAA, M.

.11 MNpu pacuyete AaBAeHUA MOHOJIMTHOFO NeAAHOrO MONA HA COOPY)KEHME HAYan0 CUCTEMBI
KOOPAMHAT pacrnosiaraeTca no LeHTPy IeAAHOro NonA, a 0Cb X - BAO/Ib NPOAO0/IbHON OCU NeA,0BOTO NOAA.

.12 Harpy3Ky, Bbi3blBaeMyto BETPOM pg, KH/M, BbIUMCAAIOT N0 dopmyne

D, = kaVil%ZL , (K.7)

roe VW,1% - MaKCMMa/ibHaA CKOPOCTb BETPa 1% obecneyeHHOCTM B nepumoa Hagswura nbaa, M/C,
KOTOpaAa yCTaHaB/IMBAETCA NO CUHONTUYECKUM OaHHbIM;

kw - KO3pOULIMEHT TPEHUA BO3AYLIHOIO NOTOKA O LIEPOXOBATYIO HAapY>KHYIO NOBEPXHOCTb 1eAAHOT0
noKkposa, KH-c?/m*, pasHbiIli

3,26-10°
k,=————_(%.8)
{ Vw,l% 'Lh

.13 Harpy3Ky, Bbi3biBaeMyto TeyeHmem, p,, KH/m, paccuntbisatoT no ¢opmyne



pv = kvl/l;; ) 2Lh ’ ().Kg)

rae ky - KoadPUUMEHT TPEHUA BOAHOIO NOTOKA O LIEPOXOBATYIO HUMKHIOK NMOBEPXHOCTb Ie4AHOM0
nokposa, kKH-c2/m*, onpeaensemsiit no dopmyne

-3
i 8,9-10

V= (K.10)
Vil

V1% - CKOPOCTb TeYeHMA BoAbl NOA0 Nbaom 1% obecneyeHHOCTU B Nepuos Haasura Abaa, M/c;

MpunoxkeHue U
(cnpaBoyHoe)

e84 408 490
TSI EIANY X,
&¢s 35§ D04
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PucyHok W.1 - LIkana okaTaHHOCTK YacTuy, no Xabakosy-KpymbeiHy
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