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MNpeancnosue

Llean v npuHUMnbl cTaHZapTusaumm B Poccuiickoit depepaumm yctaHoBneHbl PenepanbHbiM
3aKOHOM OT 27 aekabpa 2002 r. N 184-d3 "O TexHM4YecKkomM peryanmpoBaHun", a npaBuna paspaboTku -
noctaHosneHnem MpasBuTtenbctBa Poccuitckolt ®epepaumm ot 19 Hosbpa 2008 r. N 858 "O nopsaxe
pa3paboTKu 1 yTBEepKAeHMA CBOA0B npasmn'.

CBegeHuna o cBoae nNpasun

1. MICMONHUTEND - OAO "BHUWUTI um. b.E. BegeHeesa"

2. BHECEH TexHnyecknm KomuTeTom no ctaHaaptusaumm TK 465 "Ctpontenbctso”

3. NOAIOTOBJIEH Kk vyTBepxaeHuto [lenapTaMeHTOM apXUTEKTYpbl, CTPOUTENbCTBA U
rPafoCTPOUTENBHON NOANTUKN

4. YTBEPHAEH npukaszom MuHUCTEpCTBA pervoHanbHoro passutmus Poccuiickor Pepepaumu
(MuHpervoH Poccum) ot 29 gekabpa 2011 r. N 635/12 v sBeaeH B aeictsue ¢ 1 aHsapsa 2013 r.

5. 3APETNCTPUPOBAH ®epepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEry/IMPOBAHUIO W
meTponoruu (PoccraHaapr). Mepecmotp CM 38.13330.2010 "CHuN 2.06.04-82* Harpy3ku 1 BO3AeNCTBUA
Ha rMapoTEXHUYECKME COOpPYKeHUA (BOHOBbIE, ef0Bble U OT cyaoB)"

NHpopmauma 06 M3MeHEHUAX K HACTOALLLEMY CBOAY NPaBUA NyH6ANKYeTCA B €XKero4Ho U34aBaeMmom
MHPOPMAUMOHHOM yKaszaTene "HauMoHanbHble CTaHOAPTbI', @ TEKCT M3MEHEHMIA U MOMpPaBOK - B
eXKeMecsaYHO WM34aBaemMblX MHOOPMALMOHHbIX YyKasaTensx "HauuMoHanbHble cTaHZapTtbl'. B caydyae
nepecmoTpa (3ameHbl) MM OTMEHbI HAaCTOALLErO CBOAA NPABUA COOTBETCTBYIOLLEE yBEAOMIEHUE byaeT
ony6/IMKOBAHO B XKEMECAYHO M34aBaeMOM MHPOPMALLMOHHOM yKasaTesne "HaunoHanbHble CTaHaapTbI".
CooTBeTcTBytOWan MHGOPMALMA, YBEAOMIEHNE W TEKCTbl Pa3MeLLatoTCs TaKke B MHOOPMaLMOHHOM
cucteme obLLero nosb3oBaHMA - Ha oduLMaNbHOM caTe paspaboTyunka (MuHpermon Poccuun) B cetu
UHTepHeT.



BeeneHune

HacToawmini cBoa npaBun ABAAETCS aKTyanusMpoBaHHOW pegakumen CHul  2.06.04-82*.
OcHoBaHWeMm ans pa3paboTKM HOPMATUBHOIO JOKYMeHTa siBnAeTcA PenepanbHblii 3aKoH oT 30 AeKabpa
2009 r. N 384-d3 "TexHMYECKNI pernameHT o 6e30MacHOCTM 34aHUI U COOPYKeHNRN".

AKTyanmsauma BbinosHeHa OTKpbITbIM AKunoHepHbiM Obuwecteom "BHUUT um. B.E. BeaeHeesa"
(kaHA. TexH. HayK A.M. MNakK - pyKkoBoauTeNb TeMbI, A-pa TexH. HayK E.H. Bennengup, B.b. Fnaroeckuii, Bea,.
HayyH. coTp. A.6. BeKcnep, ra. Hay4. coTp., A-p ¢u13.-maT. HayK, npodeccop B.N. Knmmosuy, 3as. nab.,
KaHg. TexH. HayK H.C. BakaHoBWuYYC, BeA. Hayy. COTP., KaHA. TexH. HayK U.H. lLaTannHa); a-p TeXH. HayK,
npogeccop M.A. Konocos (CMIYBK), a-p TexH. Hayk, npodeccop M.A. FapnbuH (CNTYBK), Bea. Hayu. coTp.,
KaHA. TexH. HayK .M. KoxeBHukoB (dunman OAO "26 LUHNN") c yyeTom 3ameyaHnit n npesiosKeHuni
cneupnanuctos ®Iryn rHu, P "UHUWN um. akagemunka Kpbinosa", 3A0 "UHUUMNCK nm. MenbHukoBa",
NHcTuTyTa BoAHbIX npobaem PAH, OAO "AHUNM®", 3A0 "I'T MopcTpoit", dnnnana OAO LHUNC "HUL,
"Mopckue bGepera", TY "locydoapCTBeHHbIA rMAponornyecknin MHCTUTYT", CaHkT-leTepbyprckoro
rOCyfapCTBEHHONO MONUTEXHUYECKOro yHuBepcuTeTa, COYMHCKOFO roCyAapCTBEHHOrO yHMBEpCUTETa
TYypM3Ma U KypopTHOTo aena, POCCUIACKOrO rocyAapCTBEHHOIO rMAPOMETEOPOIOFMYECKOTO YHUBEPCUTETA.

MpumeHeHMe Ha obs3aTenbHOlM ocHoBe pasgena 1 obecneumBaer cobntogeHue TpebosaHwUi
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKUA pernameHT o 6e30MacHOCTM 34aHUIA U
coopykeHui" (MoctaHoBneHue MNpasuTenbctea PP o1 26.12.2014 N 1521).

1. O6nactb NpUMeHeHus

HacToAwwme HopMbl PacnpoCTPaHAIOTCA Ha MPOEKTUPOBAHME BHOBb CTPOALLMXCS, PEKOHCTPYKLMNIO U
PEMOHT CYLLECTBYIOLLMX PEYHBIX M MOPCKUX TMAPOTEXHUYECKUX COOPYKEHUA.

2. HopmaTtuBHble CCbl/IKK

B HacToALLeMm cBoAe NPaBWA NPUBEAEHDI CCbIIKM Ha Cneaytoume HOPMATUBHbIE AOKYMEHTbI:

FOCT 19185-73 'mapoTtexHmKa. OCHOBHble NOHATUA. TepMUHbI U onpeaeneHna

CM 20.13330.2011 "CHu1N 2.01.07-85* Harpysku u Bo3aelictama"

CM 58.13330.2012 "CHwuIM 33-01-2003 M'apoTexHuyeckne coopyxeHma. OCHOBHble NonoxKeHns"

MpumeyaHue. Mpu NOAb30BAaHUM HACTOALWMM CTaHAAPTOM LLenecoobpasHo NpoBepuUTb AeNCTBUE
CCbINOYHbIX CTaHAAPTOB M KNAaccMPMKAToOpoB B MHPOPMALMOHHOW cucTeme 0bLLEro Nosb3oBaHMA - Ha
odnumanbHOM caliTe HauMOHanbHOrO opraHa Poccuitckoit Pepepaunm Mo cTaHZapTU3aLMKM B CeTU
WNHTEepPHET AW MO eXKerogHo n3gasaemomy MHGOPMaLMOHHOMY yYKasaTeto "HaunoHanbHble cTaHaapTbl”,
KOTOPbI ONYyH6AMKOBAH MO COCTOSHUIO Ha 1 AHBaPA TEKYLLETO ro4a, M MO COOTBETCTBYHOLLMM €XXEMECAYHO
nsgaBaembiM MHGOPMALMOHHbIM YKasaTenamM, onyb6/MKOBAHHbIM B TeKyliem roay. Ecam ccblioyHblli
OOKYMEHT 3amMeHeH (M3MeHeH), TO npuM NO/Mb30BAHWUWM  HACTOALLMM  CTaHZAPTOM  cheayet
PYKOBOACTBOBATLCA 3aMEHEHHbBIM (M3MEHEHHbIM) AOKYMEHTOM. ECM CCbINOYHBIA [OKYMEHT OTMEHEH
6€3 3aMeHbl, TO NO/I0XKEHUE, B KOTOPOM AaHa CCbIJIKA HA HEro, NPUMEHAETCA B YaCTW, He 3aTparMBatoLLel
3TY CCbIJIKY.

3. TepMmuHbI M onpeaeneHns

B HacToALeM AOKYMEHTE UCNOAb30BaHbl TEPMUHbBI, NPpUBEAEHHbIE HUXKe, a TakKe B TOCT 19185:

3.1. 6erywme BoAHbI: BoaHbI, BUAMMan dopma KOTOPbIX NepemeLLaeTca B NPOCTPAHCTBE;

3.2. BeTpoBble BOMHbI: KonebaTensHoe ABUKeHME BOAbI, BbI3BaHHOE BETPOM MPW €ro BO34eNCTBUM
Ha cBOOOAHYIO MOBEPXHOCTb;

3.3. BosIHOBOEe gasneHue: [lons (coctaBaaoowasn) rmapoanHaMUYECKOro AaBieHns, obycioBieHHan
BETPOBbIM BO/IHEHMEM CBOOOAHOM NOBEPXHOCTU KUAKOCTY;

3.4. BblcOTa BO/HbI: [lpeBblleHNe BepLNHbI BOJIHbI Hag coceAHer MOAOLWBOMA Ha BOJIHOBOM



npodune (pucyHok 1);

3.5. BeplnHa BOJIHbI: HamBbICLLan ToYKa rpebHs BO/HbI (PUCYHOK 1);

3.6. rpebeHb BOHbI: YacTb BOIHbI, pacro/ioXKeHHas Bbllle cpeaHeN BOJIHOBOM NHUM (pUCYHOK 1);

3.7. gudpakums BonH: UckpueneHme GpPoOHTOB M M3MEHEHUEe BbICOT Berywmx BoJiH, ornbatowmx
NpenATCcTBMA (COOPYKEHUSA, OCTPOBA, MbICbl U Ap.);

3.8. gAvHa BOAHbI: [OPU30OHTaNbHOE PaACCTOSIHWME MO Jlyd4y BOJIHbI MEXAY BepLMHAMWU OBYX
CMEKHbIX rpebHel Ha BOIHOBOM npodune (pucyHok 1);

3.9. AMHA pasroHa BOJH: [pOTAXKEHHOCTb OXBAaYEHHOM BETPOM aKBaTOPWUWM, U3IMEPEHHas No
HanpaB/IeHMIO BETPA 40 PACYETHOM TOUKM;

3.10. Kunb Topoca: MNoasoaHaA YacTb TOPOCA, PACNONOXKEHHAA HUMXKE ero KOHCOMIMAMPOBAHHOIO
cnos;

3.11. KOHCOIMAMPOBAHHbBIN C/1I0M TOpoca: YacTb Topoca, B KOTOPOI 0bpa3oBaBLUME ero 610KK /ibaa
CMEeP311Cb B MOHOUT;

3.12. KpuTUYeckan rnybuHa: FnybuHa, npu KOTOPOM NPoOUCXoanT 0bpyLUEHNE BOJIH;

3.13. negaHoe none: J/1toboi OTHOCUTENILHO MJIOCKMIA Y4acCTOK JieasHoro nokposa 6onee 20 m B
nonepeyvyHmKe, OKPYKEHHbI CO BCEX CTOPOH BOAOM;

3.14. nepsaHol nokpoB.: Jliobaa dopma obpa3oBaHUN NMOBEPXHOCTHOMO /bAa, MOKPbIBAOLWEro B
X0/I04HOE Bpems roaa NoBepxXHOCTb BOAOEMA UM MPUHECEHHOrO TEYEHUAMM U BETPAMU U3 COCEOHUX
panoHoB; cpean GopmM NeaaHOro MOKPOBA pPa3/IMYalOT POBHbIN fen, HAC/NOeHHbIN fied, TOPOCUCTOe
NeAsHOe nose ¢ rpsgamm TopocoB, OTAe/IbHble TOPOChI U Np.;

3.15. noK6uHa BONHbI: YacTb BOIHbI, PACMO/IOXKEHHAn HUXKe cpefHe BOTHOBOW IMHUKN (PUCYHOK
1);

3.16. ny4 BOAHbI: JIMHMA, NepneHANKynapHaa GPOHTY BOHbI;

3.17. nbpuHa: LlenbHas 4YacTb /NegAHoOro MNOKPOBa CPaBHUTENbHO Hebonbworo pasmepa,
obpasylowanca Ha BOAHOW NOBEPXHOCTM MPU MOCTEMNEHHOM POCTE /iba UAW OT pPaspyLlLleHUa NeaaHbIX
nonem;

3.18. HacnoeHHbIM fea: Tun gepopmMmmnpoBaHHOIo Nbaa, 0bpasoBaBLUErocs B pesysibTaTe Hac/10eHUA
OHOWM /IbAMHbI Ha APYTYO U XapaKTepHbIn A4 fbda ToNwmHoln He 6onee 30 cm;

3.19. HeperynspHble BOJIHbI: BO/IHbI, 21€MEHTbI KOTOPbIX N3MEHSAIOTCA C/lyYaliHbiM 0bpa3om;

3.20. napyc Topoca: HagsogHas 4acTb TOPOCa;

3.21. nepuos BOAHbI: MHTEpBaAN BPEMEHU MeXKAY NPOXOXKAEHUEM ABYX CMEXKHbIX BEPLUMH BOJH
yepes PUKCMPOBAHHYIO BEPTUKaAND;

3.22. noasuKKa nbga: NepemeleHre negaHOro NOKPOBA Ha OTAE/bHbIX yHacTKax, npoucxoasaliee
noA BANAHUEM TeYeHUs, BETPA, NOAbeMA YPOBHSA BOAbI;

3.23. nogoliBa BOJIHbI: HaMHU3LWasA TOYKa NOXKOUHbI BOJIHbI;

3.24. npnboiHbIe BOJIHbI: BeTpoBble BOMHbI Ha NOAOroM NpubperKHOM OTKoce (ecTecTBEHHOM UK
WCKYCCTBEHHOM), B npeaenax KOTOPOro BCAeACTBME TPEHWSA 4acTUl, BOAbl O AHO NPOUCXOAUT
TpaHchopmauma npodumnsa BoNH ¢ obpa3soBaHMEM NepeaHEero KpyToro CK/IoHa; Ha 3aBepluatollem sTane
TpaHchopmaumm BOJIH BO3MOXKHO obpylueHMe ux rpebHein B CTOpoHy bepera (cm. pasbusatowmecsa
BOJIHbI);

3.25. npodunb BOAHbI (rnaBHbIA): JIMHMA nNepeceyeHUa B3BOSIHOBAHHOW MOBEPXHOCTU C
BEPTUKA/IbHOM NIOCKOCTbIO B HanpaBAeHUW Jyya BOJIHbI (pUCYHOK 1);

3.26. pasbuBatoLmecn BoIHbI: BeTpoBble BO/HbI, Y KOTOPbIX NPU B3aUMOAENCTBMMU C 06PbIBUCTbIM
6eperom, rmapoTEXHUYECKMMM COOPYHKEHUAMMU, NOABOAHLIMU MPErpagammn UAN KPYyTO HAKIOHEHHbIM
OHOM npouncxoanT TpaHchopmauus Npodunsa BoH ¢ obpylieHnem rpebHs B cTopoHy bepera (nperpagasl);

3.27. pacyeTHble 3/1eMeHTbl BOJIHbl: D/eMeHTbl BOJIHbl 3aZaHHOM obecneyeHHOCTM B cUCTeMe
PacyYeTHOro WTOPMa, NPUHATbIE B COOTBETCTBMM C KACCOM U BULOM COOPYKEHUSA;

3.28. pacyeTHbli1 ypoBeHb: YPOBEHb BOAbI B BOAOEME, HA3HAYAaEMbIW C y4ETOM CE30HHbIX U FO4,0BbIX
KonebaHM, BETPOBOrO HaroHa W CroHa, NPUANBOB U OTINBOB (PUCYHOK 1);

3.29. pacuyeTHbil wTopm: LLUITOpM NOBTOPAEMOCTbIO OAMH pa3 33 3af4aHHbl Mepuos BpPemeHU
(Hanpumep, 25, 50 nnamn 100 neT) U xapaKTepUsyOLINIACA MaKCUMaNbHbIMMK 33 3TOT Nepuoa, 3NeMeHTaMu
BOJIH; pa3HbIM HAaNPaBAEHMUAM BOJIH MOTYT COOTBETCTBOBATb PA3/INYHbIE PACYETHbIE LWTOPMbI;

3.30. perynapHble BOAHbl: BOAHbI, BbICOTa M NEepuos KOTOPbIX OCTAKOTCA HEU3IMEHHbIMU BO
BpeEMEHU;



3.31. pedpaKkuma BoAH: UcKpuBieHUe POHTOB UM M3MEHEHWE BbICOT Oerylwmx BOAH Nog
BO34eNCTBMEM TEYEHWUI UM 06YCNOBEHHOE U3MEHEHWEM INYOUHbI HA MENKOBOAbE;

3.32. poBHbIli nea;: Nles, UMERLNIA OTHOCUTENIbHO POBHbIE BEPXHIOKD U HUMKHIOK NOBEPXHOCTY;

3.33. ckopoCTb BO/IHbI: CKOPOCTb NepemelLeHus rpebHA BONHbI B JAHHOW TOYKe;

3.34. coneHoCTb MOPCKOro fibaa: OTHOLWEHME CYMMapHOW Maccbl MOHOB B 06pa3oBaBlLueMcs Npwu
TafAHWKU NbAa PacTBOpe K Macce 3TOro pacTeopa;

3.35. cpepHAs BONHOBaA NAMHMA: JIMHUA, NepeceKatowasn 3annucb BOSIHOBbIX KONebaHUI TakK, YTo
CYMMapHble N/0LWaAM BbILE U HUXKE 3TON IMHUM OAMHAKOBbI (PUCYHOK 1);

3.36. cToAYMe BONHbI: BosiHbl, BUAMMaA Gopma KOTOPbIX B MPOCTPAHCTBE HE NepemeLlaeTcs;

3.37.TonwmHa poBHOro nbaa: Cymma TONLWMH HaBOAHOM M NOABOAHOWM YacTeln NeAHOro NOKPOBa;

3.38. Topoc: OTAaeNbHOE HAarpOMOKAEHME KYCKOB M 06/10MKOB NibAia, 06pa3oBaBLLErOCA NPU CXKATUK
NefAHbIX NONei B 30HEe UX KOHTAKTa;

3.39. Topocuctoe nepsHoe none: lone c rpagamu TOpocos, 06Pa30OBaBLUMXCA NPU CXHATUM
NeAHOro NoKpPoBa;

3.40. TpaHchopmauma BOAH: M3meHeHMe BbICOTbl U AJIMHbI Derywmx BOJIH, UCKPUBNAEHUE WX
dpoHTOB Noa, Bo3aencTemem penbeda gHa, NPenaTCTBUNA, TEYEHUN;

3.41. ¢poHT BOJIHbI: JIMHMA HA NJlaHe B3BOJIHOBAHHOWM MOBEPXHOCTU, MPOXOAALLAA MO BepLIMHaAM
rpebHA BO/HbI;

3.42. WTOPMOBOM HAroH W CcroH: [loBbllWEHWE W MNOHWKEHWE YPOBHA BOAbl B aKBaTOPWUM
OTHOCUTENbHO CPefHEro ypoBHA, Bbl3BaHHble BO34ENCTBMEM BeETpa U yMeHblueHMem aTtMmocdepHOoro
OaBNEHUA B LUTOPME;

3.43. anemeHT BOJ/IHbI (OCHOBHbIE): BbicOTa, A/IMHA U NEPUOL BONIHbI (pUCYHOK 1).
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PucyHoK 1. Mpodunb U 31emeHTbl BOJIHbI

MNpumeHeHne Ha obsA3aTesNbHOW OcHOBe pasgena 4 obecneumBaeT cobnogeHue TpeboBaHUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U

coopyeHuin" (MoctaHosneHue MNpasuTtensctea PP o1 26.12.2014 N 1521).

4, Obwme NonoKeHusn

4.1. B cBO4E NpaBua YCTaHOBAEHblI HOPMATMBHbIE 3HAYEHUA HAarpy3oK u BO3,CI,EVICTBM171 OT BETPOBbIX
BOJIH, Iibda U Cya0B Ha rmgpoTexHn4yecKkne coopy*KeHua.
PacyeTHaa Harpyska [OJ/I)KHa onpefenATbCA Kak npoussegeHue HOpMaTMBHOVI HArpyskn Ha

KO3DPULMEHT HAEKHOCTU MO Harpyskam /7, yUMTbIBAIOWMI BO3MOMNKHOE OTKJOHEHME Harpysku B
HebnaronpuATHYO CTOPOHY OT ee HOPMATUBHOIO 3HAYEHMUS.

3HaueHue KoadbduumeHTa /s ANa Harpy3oK BOSHOBbIX, 1€A0BbIX U OT CYA0B JOMKHO NMPUHUMATLCA
cornacHo TpebosaHmAm, NnpuseaeHHbIM B CM 58.13330, A4 BETPOBbIX HAarpy3oK - CornacHo TpeboBaHnAM
Cn 20.13330.

4.2. PacyeTHble 3/1eMeHTbl BOJH U Ne0BbIX YCA0BMIA Ha OTKPbITbIX M OrpaXKAeHHbIX akBaToOPUAX
cnefyeT NPUHUMAaTb Ha OCHOBE pPe3y/NbTaTOB MHXEHEPHO-TMAPOMETEOPONOINMUYECKUX WU3bICKAHWUNA,
MHOFONETHUX HaTypHbIX HabnogeHUlt M nabopaTopHbiX MccneaoBaHui. [lpaBuaa  BbINOSHEHUA
YKa3aHHbIX U3bICKaHWUI npuseaeHsl B [1], [2].



4.3. HarpysKu 1 BO34elCTBUA BOJTH M 1bAa Ha COOPYKeHUA | Knacca, a TakKe Ha COOPYKEHUA APpYyruxX
K/J1accoB MPW pacyeTHoW BbicoTe BOAH 6onee 5 M, NosyyeHHble pacyeTHbIMU MeTogamMu, HeobxoamMmo
YTOYHATb Ha OCHOBE HaTypPHbIX M 1abopaTopHbIX NCCAeA0BaHUNA.

MNpumeHeHne Ha ob6s3aTenbHOM OCHOBe pasgena 5 obecneumBaeT cobnogeHwe TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKMA pernameHT o 6e30MacHOCTM 34aHUIA U
coopyxkeHun" (MoctaHoBneHne MpaButenbcrtea PP ot 26.12.2014 N 1521).

5. Harpy3ku 1 Bo3aencTsuns BoJH
Ha r’MApPOTEXHUYECKMNE COOPYHKEHNA

OcHoBHble pacyeTHble NONOXKeHUNA

5.1. OnpegeneHune BONHOBbIX HAarpy3oK U BO34EeMCTBUIM Ha TMAPOTEXHUYECKME COOPYKEHUA AOJIKHO
NPOU3BOANTLCA ANS YCIOBUIM PACYETHOrO LUTOPMA MPU PACYETHbIX YPOBHAX BOAbI B aKBAaTOPUM.

5.2. B KayecTBe pacyeTHOro LWTOpMa CAeayeT MNPUHUMATL LWTOPM MOBTOPAEMOCTbIO A/A
COOPYKEeHUI Knacca:

| -1 pa3 s 100 net;

Il -1 pa3 50 ner;

HnlV-1pass25nert.

5.3. MapameTpbl BOHEHMA NPU PACHETHOM LUTOPME: 3HAYEHWUA BbICOTbI, A/JMHbI U Nepuoaa BOJH
pas3nnyHON obecnevyeHHOCTM B CUCTEME, A TaKKe CMeKTpasbHaA MAOTHOCTb BOJIHEHWUA - [OJKHbI
NPUHUMATLCA MO pe3yabTaTam  CTaTUCTUYECKOM  06paboTKM  pe3ynbTaTOB  UHMKEHEpPHO-
rMOPOMETEOPOIOrMYECKUX HabatoaeHNIA.

Mpy HeQOCTaTOYHOCTU AAHHbIX UHXKEHEPHO-TUAPOMETEOPOOTMYECKUX U3bICKAHUI onpeaeneHune
napameTpoB BOJIHEHWUA PACYETHOrO WTOPMa MOXHO MPOU3BOAUTb Ha OCHOBAHMU PaCcYETHbIX METOAOB
(npunoskeHune A) c nocneaytowein nx sepudukaumert (NPoBEPKOIA) No MMEIOLLMMCA AaHHbIM HaboaeH Ui
B KOHKPETHOM MecTe W3bICKaHWK. [pu OTCYTCTBUM TaKUX [AaHHbIX AONYyCTMMa BepuduKauua pns
aKBaTOPUIN CO CXOXKUMM YCNOBUAMM BOJIHOOOPa3OBaHUS.

PekomeHayeTca corfacHo [2] mnoKasbiBaTb COOTBETCTBME WMCMOJIb3YEMbIX PACYeTHbIX MeTon0B
MeToaam (MoZensam), MPMHATBbIM 418 TaKUX Ke LeNeil B MeXXaAyHapoaHOM NpaKTUKe.

5.4. MNMpu onpegeneHnUn pacyeTHbIX 3HAYEHUI 3/IEMEHTOB BOJIH HA OTKPbITbIX U OrpaKAeHHbIX
aKBaTOpUAX HEOBXO0AMMO YYWUTbIBaTb Credylowme BOAHOOOpasyowme $GaKTopbl: CKOPOCTb BeTpa (ee
3HAaYeHMe W HanpaBieHue), NPOAONKUTENbHOCTb HENPEPbIBHOrO AEWCTBMA BEeTpa Hah BOAHOW
NMOBEPXHOCTbIO, PasMepbl U KOHOUIYpPALMIO OXBauyeHHON BETPOM aKBAaTOpWUW, penbed AHA U TNyOUHY
BOAbI.

5.5. PacyeTHble ypoOBHM BOAbI U XapaKTEPUCTUKM BETPA HEOOXOAMMO OnNpeaensaTeb No pesyabTaTam
CTAaTUCTMYECKOM 06PaboTKM JAaHHbBIX MHOTOIETHUX PALOB HAbAOAEHMIA.

5.6. PacyeTbl 371eMeHTOB BO/MIH [OJ/IKHbl MPOM3BOAUTLCA C YYETOM [AENEeHUA aKBaTopuu Ha
cnepytowme 30HbI No rybunHe (6yKkBeHHble 0603HaYeHMA - npuaoxkeHma A u C):

I'I'IY6OKOBO[I,H3FI -C FJ'Iy6VIHOV1 d > 09 Sﬂ'd , rae AHO He B/IMAET Ha OCHOBHbIE XapPaKTEPUCTUKN BOJIH;

MeNKoBO4HAaA - C Fﬂy6VIHO[;I Oa 5/1d > d > dcr, rae AHO OKa3biBaeT BJIMAHNE HA pa3BUTUE BOJIH U
Ha OCHOBHbIE UX XapPaKTEPUCTUKHU;

npuboitHasa - ¢ rnybuHoin ot d, 4o dcu,r, B Npegenax KOTOpoW HauyMHAeTcs M 3aBepliaeTcs
paspylleHne BOH;

npuypesosan - ¢ rnybuHoOl meHee dcu,r, B Npeaenax KoTopoi NOTOK OT paspyLUeHHbIX BOJH
nepuoamyecKn HakaTbiBaeTcs Ha beper.

XapaKTepUCTUKMU BOSIHEHUSA, COOTBETCTBYIOLLME PacYeTHbIM 0becneyeHHOCTAM CKOPOCTM BETpa U
YPOBHS BOAbl B aKBAaTOPWUK, O0/KHbI ONPEAENATbCA C y4eTOM TpaHchOopMaL MU BOMH - U3MEHEHUS UX
napameTpoB Mo, BO34ENCTBMEM TEUYEHUI M C BbIXOAOM Ha MENIKOBOAbE, pedpakunm MpU CAONKHOM
penbede u HEropU3oHTaNbHOM AHe, ANPPAKLUM HA OrPaaUTENbHbBIX COOPYKEHUAX, 0BpYLLIEHUA.



OnpegeneHne napameTpoB BOJHEHUA [O/KHO MNPOM3BOAUTLCA PACYETHO-TEOPETUUECKUMM
MEeTO4aMM Ha OCHOBE COBPEMEHHbIX NMPOrPaMMHO-BbIYNCAUTENIbHBIX KOMMNEKCOB MW C UCMOIb30BaHUEM
HOMOrpamm (NpuaoxeHue A) 1 UmeloLWnxcsa anpobrMpoBaHHbIX METOAOB.

5.7. PacquHyro obecneyeHHOCTb BbICOT BOJIH B CUCTEME H606XO,£I,VIMO NMPUHUMATb:
P ONpPEeneJIEHMM BalMUEHHOCTY IMOPTOBBIX AKBATODPMM .« v v vt vnneeenenneens 5%;
IIPY ONPENEJIEHUM HAKATA BOJIH t vt o v e v ot oo nononsonenessenenessenenness 1%

npu onpeaeneHnmn ycTom4MBoCTU U NPOYHOCTU TMAPOTEXHNUYECKMX COOPYKEHUN U UX I/IEMEHTOB -
no Tabauue 1.

Tabanua 1

PacuyeTHaa obecneyeHHOCTb

TMApOTEXHUYECKUE COOPYIKEHUA BbICOT BOJIH B cucteme, %, He
bonee
CoopyrKeHuna BepTMKanbHOro npoduas, orpaguresibHble 1

COOPYXKEHMUA OTKOCHOTO Npodun

CKBO3Hble COOpPYKeHUn 1 obTekaemble nperpagpl Kaacca:

I 1
Il 3
", v 5
BeperoykpenurtenbHble COOPYKeHUs Kaacca:

1l 1
1", v 5

MpumeyaHua
1. Mpw onpegeneHnn Harpysok Ha COOpPYHKeHUA HeobXo4MMO NPUHUMATL BbICOTY BOJIHbI 3a4aHHOM

obecneyeHHOCTH B cucTeMeE hi 1 ONNHY BOJIHbI B AMaNa30He (1 - 1’ 4)1 , npu KOTOpOﬁ OKa3blBaeTCA
MaKCMMmasibHOEe BO3,£I,€IZCTBVI€ Ha COOpy»XeHune; ANnA CKBO3HbIX KOHCprKLI,VIVI cneayer onpenenAatb

MaKCMMaJibHOE BO3,£|,€I‘/JICTBVIE BOJIH Npun oanHe paC‘JETHOVI BOJIHbI B npeaenax (098 _1’ 4)2 .

2. Mpn HasHayeHUU BbICOTHbIX OTMETOK CKBO3HbIX COOPY)'KGHMVI, BO3BOAMMDBIX Ha OTKPbITbIX
AdKBATOPUAX, PACHETHYIO obecneyeHHOCTb BbICOT BOJIH B CUCTEME AonyCKaeTcA NPpUHNMaTb 0,1% npu
Hagnexauem obocHoBaHUM.

[na coopykeHWi | Knacca 1 Ansa BCex COOPYKEHUM ¢ nepnogom cobcTBeHHbIX KonebaHuii bonee 2
€ HeobX04MMO YUUTLIBATb CNEKTPA/IbHbIE XapPAKTEPUCTUKMN BONTHEHUSA (YACTOTHbBIN CNEKTP).

5.8. MaKcMManbHbIM pacyeTHbIN ypoBeHb BOAbI HEOHXOAMMO MPUHMMATL COrIAacHO TpeboBaHMAM
CBOZL0B MPaBW/ Ha NPOEKTUPYEMbIE COOPYKEHUA (06BbEKTDI).

5.9. Mpu onpegeneHnn Harpysok W BO3AENCTBUA HA T[ULPOTEXHUYECKUE COOPYKEHWUA
obecneyeHHOCTM pacyYeTHbIX YPOBHEM A0/XKHbI 6biTb He Bosiee: ana coopy:keHui | Knacca - 1%, Il n i
Knaccos - 5%, IV knacca - 10% no HamBbICLIMM FrO40BbIM YPOBHAM, ONpegeneHHbIX C y4eToOM NPUANBHO-
OT/IUBHbIX ABNEHWN, CE30HHbIX KONebaHN, BETPOBOro U BOJIHOBOIO HAarOHOB.

MpumeyvaHua

1. B 6e311BHbIX MOPAX 415 NOAMOPHbLIX rPAaBUTALLMOHHbIX BONHO3AWMTHbIX cTeH |l Knacca u ana
WCKYCCTBEHHbIX NAAXel 6e3 coopyKeHUi obecneyeHHOCTb pacyeTHbIX YPOBHEN caefyeT MPUHUMATb
paBHoOM 1%.

2. B oTgenbHbIXx cay4asx MpuM [OCTAaTO4MHOM OOOCHOBaHMW AOMYCKaeTcA npu onpeaeneHuu



BO/IHOBOTO BO3AENCTBMA BbIGMPATb PaCyeTHbIi YPOBEHb BOAbl, MCXOAA W3 YCNOBUA MaKCMMaNbHOMoO
BO3AENCTBMA BOJIH HA 3/1EMEHTbI TMAPOTEXHUUYECKMX COOPYNKEHWN (Hanpumep, NpU pPacCMOTPEHUU
a3mMbIBOB OCHOBaHMA BBAU3W COOPYKEHUA U MEPOMPUATUIA NO 3aLMTe OT Pa3mbliBa).

5.10. BbicOTbl BETpPOBOro M BOJIHOBOrO HAroHOB c/eAyeT NPUHUMATb MO AaHHbIM HaTYPHbIX
HabnogeHnn. Ana coopykeHuii Il n IV Knaccos BbICOTbl BETPOBOrO M BOJIHOBOIO HAarOHOB A0MYCKaeTcs
onpeaenAaTb pacyeTom (npunoxkeHue b).

5.11. MNMpu AMHAMUYECKMX pacyeTax U OLEHKe YCTaNOCTHOM MPOYHOCTU 3/1EMEHTOB KOHCTPYKLUIA
rMAPOTEXHUYECKUX COOPYIKEHUI CreayeT yuuTbiBaTb CNEKTPA/IbHYIO MAOTHOCTb BETPOBOrO BOJIHEHMS,
XapaKTepu3yIoLLYO ero HeperyaapHocCTb.

5.12. Bo3geicreune WTopMa, B TOM YMCAE B COYETAHUM C TEYEHMEM, HA AHO aKBATOPMM Y OCHOBAHMUSA
TMAOPOTEXHUYECKOTO COOPYXKEHUA OO/MKHO OLLEHMBATbCA CPAaBHEHMEM 3HAYeHWI MaKCMMAsbHOM
NPUAOHHOW CKOPOCTU M Hepa3mbIBaloLWel (JOoNyCcKaeMol) NPULOHHOW CKOPOCTU UAN COOTBETCTBYIOLLMX
KacaTeNbHbIX HaMPAXEHWUN, XapaKTepPU3YOLWMX FPYHT, CAaraloWwmnii AHO, AU MaTepuan, NCNob3yeMblit
4219 3aWMTbI IHA OT pa3MbiBa M NOAMbIBA OCHOBAaHWS COOPYKeHUA (NpuioxeHue B).

OcobeHHOCTM pacyeTa BO34eNCTBMA BOJIH
Ha COOPYXEHUSA Pa3/IUYHbIX TUNOB

Harpy3ku Ha BepTUKaNbHble CTEHbI

5.13. PacyeT COOpY)KeHW Ha BO3AENCTBME CTOAYMX BOAH CO CTOPOHbI OTKPLITOW aKkBaToOpuW
(pucyHOK 2) ponxkeH NpPou3BOAUTLCA Mpu FAybuHe A0 AHa db >1,5h rnybuHe Hag 6epmoli

d,. >1,25h; npu sTom B dopmynax ana cBo60AHON BONHOBOI NOBEPXHOCTM U BOSHOBOTO AaBAeHNA

BMmecto rybuHbl A0 AHa db, M, HEOBXOAMMO MNPUMEHATb YC/OBHYIO pacdeTHylo raybuHy d, m,
onpeaensemyto no popmyne

d=d, +k,(d,—d,)

roe df - rNy6buHa HaZ NOAOLLBOW COOPYIKEHUSA, M;

kbr - KO3OPULMEHT, NPUHUMAEMbIN NO rpadmKam pUCYHKa 3;
h - BblcOTa McxoaHol bGeryuwiem BO/HbI, M, MPUHMMaAemMas Ha OCHOBE TMAPOAMHAMMUYECKUX
(BEPOATHOCTHbIX) PacYeToB UK MO NPUIOKEHMIO A.
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PucyHok 3. N'padukm 3HaueHnt KoapodunumeHTa kbr

5.14. TOpn3OHTaNbHYIO BOJIHOBYIO HArpysKy R Ha BEPTMKA/IbHYIO CTEHY noJj, BO34eNCTBUEM
cTOAYel BOJIHbI CeAyeT NPUHMMaTb MO 3MopPamM BOJSIHOBOMO AaBAeHUA p No raybuHe npu pasanyHom
NO/IOXKEHUW FPeBHA 1 NOAOLWBbI BO/HbI Y CTEHbI.

lMocTpoeHMe snOp BONHOBOrO [AaBJIEHUA P AO/KHO MPOU3BOAUTLCA MO  pesyabTatam
3KCMepPUMEHTabHbIX UCCAeg0BaHMI U/UAN TMAPOANHAMMYECKUX pacyeToB. [JonycKkaeTca npumMeHeHue
cnocoba, NnpMBeAeHHOro B NpuaoKeHuun I

5.15. B pacyeTax yCTOMUYMBOCTU COOPYKEHUA U MPOYHOCTU FPYHTOB OCHOBAHUA C/ieyeT y4uTbiBaTb
YMeHbLUEHWEe BOIHOBOM HarpysKM Ha CEKUMIO BEPTUKANbHOM CTEHbl Npu noaxoae GpoHTa BOJIHbI NOA,

yrnom & | rpap. KoapoduumeHnt k. chmwenns HarpysKu npu sTom NpUHUMaeTcs no Tabauue 2.

Tabnnua 2

&, rpag <45 60 75

k 1 0,9 0,7

cs

5.16. B pacyeTax cnesyeTt yuyuTbiBaTb FOPU3OHTA/IbHYIO HArpysky OT AUPParMpoBaHHbIX BOJH CO
CTOPOHbI OTPAKAEHHOW aKBAaTOPUK (PUCYHOK 4).

2 R

> 2
a
P, -
3 B

P,

) s ona Ry

=1
| B
el =
T EL AT
< _% -2 S

a - Npu rpebHe BOJIHbI; 6 - MPW IOKOUHE BOJIHbI

PucyHok 4. dntopbl gaBieHnsa AndparMpoBaHHbIX BOJIH
Ha BEPTMKANbHYIO CTEHY M ee NOAO0LIBY CO CTOPOHbI
OrpakAeHHOM aKBaTopuu



5.17. B3BelwuBalolLlee BO/NHOBOE [aB/feHME B FOPU3OHTA/bHbIX LWBAX MACCMBHOW KNadKkM W no
NOAOLWBE  COOPY)KEHWUA  AONycKaeTcA  NPUHMMATb  PaBHbIM  COOTBETCTBYIOWMM  3HAYEHUAM
rOPM30HTa/IbHOrO BO/NHOBOMO AAaBAEHMA B KPaMHUX TOUYKAX (PUCYHKM 2 U 4) NpU IMHERHOM U3MEHEHUN
ero B Npezenax LWMPKUHbLI COOPYKEHMS.

5.18. MaKcuMmanbHyto NPUAOHHYIO CKOPOCTb Vb,max , M/c, OT fleICTBUA CTOAYMX BOSH HA PACCTOAHMM

0,254 or nepegHemn rpaHu CTeHbl cneayeT onpeaenatb no popmyne

2k, 7h
bm " Tshkd, (2

—\0,4

A
roe koadduument ky; = 0,25 ; , npw ; >30 k,=10.

’

k=2m/A -BonHosoe uncno.

MaKCMManbHOE 3HauyeHMe KacaTeNbHOrO HaMPAMEHWA Ha MOBEPXHOCTU AHA Cwmax, KMa, OT
BO3AENCTBMA BOJIH CNeayeT onpeaenatb no popmyne

1
Tpmax = EPfWszmax, (3)

rae  f, =0,237(a0/ks )70’52 - kosbduument Tpenms; npu @ <0,63k  f =0,3,
ay =V, /127

,max

T - nepwopg BonHbI, C;
P - nnoTHocTb BOAbl, T/M;

k =k ,+k

s.gr sA - CYMMapHas rmapasanyeckas LepoxoBaToCTb AHa;

s.gr aD;, (¢ =2—4 pekomeHgyetca & = 2,5 ) - WwepoxoBaTocTb NAOCKOro (6e3 pycnoBbIxX

dopm) AiHa, CIOKEHHOrO TPYHTOM CpeAHei KPynHOCTbIo Dso , M;

ksA = lalDb I:l_exp(_ZSDb /Lb ):| - WepoxoBaToCTb, 06ycnoBneHHasa AOHHbIMKM GopmMamu
cpegHel BbICOTOM Db , M, U cpeaHen AANHOM L;, , M.

CpeaHee 3a nepuoa I 3HauyeHMe KacaTeNbHOro HanpsXeHWs Ha NMoBEepPXHOCTM AHa C,,, KMa, oT
BO34eMNCTBMA BOJIH A0/IXKHO onpeaenatbea no popmyne

_ 1

Tw = Efw,max . (4)

BO3MOXXHOCTb pa3mbiBa AHA aKBAaTOPUM Yy OCHOBAHMWA COOpy)KEHVIﬁ cneayer oueHuBaTb

CpaBHeEHHNEM I/b,max M/VU'IVI Tw,max C AONyCKaeMbIMU 3HAYEHUNAMU I3TUX BENUYUH, NPU KOTOPbLIX TPYHT

oCTaeTca ycTonumsbiM. TPy NPeBbIWEHUN 3TUX 3HAYeHUI AO0MKHbI pa3pabaTbiBaTbCA MepPOnpUATUA,
obecneymBaloLLme 3aLLMUTY OT pa3MblBa M NOAMbIBA OCHOBAHMA COOPYKeHUA (NpunoxkeHue B).
5.19. PacyeT coopyKeHWUI Ha BO34eNCTBME pa3bMBaOLWMXCA BOTH CO CTOPOHbI OTKPLITOM akBaToOpUK

[AO/IXKEH NPOoM3BOAMUTLCA NpU rybuHe Hag 6epmol d, <1,25h y rny6une no aHa d, > 1,5h (pucymok

5). TOpU30OHTaNbHYIO Harpysky ch, KH/Mm, oT pasbuBatowmxca BOAH CieAyeT onpeaenatb Mo 3niope
H60OKOBOro BOHOBOIO AaB/IeHUsA, NPWU NOCTPOEHNN KOTOPOM 3Ha4YeHua p, KMa, Ana opamHart z, M, cieayet



NPUHUMATL MO GopMynam:
z, ==h p, =O'(5)

z,=0 p,=15pgh, (6)

P,
PacuetHslit =1\

ypOBEHb
X

PUcyHOK 5. dniopbl AaBneHUA pa3buBatoLmxcs BOAH
Ha BEPTUKaNbHYIO CTEHY

BepTuKanbHyl0 Harpysky Bc, KH/M, oT pasbuBalolmxca BOAH cCreayeT NPUHUMATb PaBHOM
naoLLaZm antopbl B3BELLMBAIOLLEIO BOJIHOBOTO AAB/EHUA U onpeaenatb no ¢opmyne

pa
ch=ﬂ%,(8)

a a
roe Mo KO3)DUUMEHT, NPUHMMAEMBIN PaBHbIM H= 0,55+0,05 d —d. '™ g _4 <3
b f b f

cnepyet npuHumats H = 0,7. npw ﬁ >9 1=10
b f

MaKcmanbHYI0 MPUAOHHYIO CKOPOCTb BOApbI Vf,max, M/c, Haf, NoBepxHOCTblO BGepmbl nepes,
BEPTUKA/IbHOW CTEHOM NpuY pa3buBatoWwmMxca BONHaxX caeayeT onpeaenstb no ¢popmyne

qh
V. =
S A ehkd - 1)

5.20. PacueT coopy»KeHUi Ha BO3AeNCTBUE MPUBOMHDBIX BOJIH A0/1XKEH NPOM3BOANTLCA NPpU rybuHe

db < dcr Ha NMpumblKalowem K CTeHe y4acCTKe AHa MNPOTAXEeHHOCTbIO HE meHee 0, 51 (pVICyHOK 6).

Bo3BbllleHWe BEPLIMHbI MaKCUManbHOW NpMB0iHONM BonHbI e sur , M, Hag, pacueTHbIM ypoBHeM cnesyeT
onpeaenatb no popmyne



nc,sur = 0’ Sdf + hsur , (10)

roe hsur - BbICOTa NPUBOIMHOM BOJIHbI, M;

d, - KpUTUYecKan rnybuHa, m.

9) v P, I
Pacuernpnii % -} — .
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YpOBE€Hb &

a - C BEPXOM NOCTENN Ha YPOBHe AHa;
6 - c Bo3BbIWaAtOWENCA Hal, AHOM NOCTeNbo

PucyHoOK 6. dntopbl AaBAeHUA NPUOOIAHbBIX BOJH
Ha BEPTUKANIbHYIO CTEHY

[OpPU30OHTaNbHYIO HArpysky P, kH/m, ot NpM6OMHbIX BONH HEOBXOAMMO NPUHMMATL NO 3ntope

60KOBOro BOIHOBOTO AaB/IEHMSA, NMPW 3TOM 3HaYeHue p, KlMa, A4na opAMHaT Z, M, JOMNYCKaeTcs onpesenaTb
no popmynam:

Zl = _hsur pl = O; (11)

1
z, = _Eh”” p, =15pgh,, ;(12)

rae j’sur - cpeaHAs ANMHA NPUBOMHOM BO/HbI, M.



BepTuKanbHyto Harpysky P, kH/m, ot NpUBOMHBIX BOIH CneayeT NPMHMMaTb PaBHOM MaoWwaam

3MOPbl B3BELUNBAOLLErO BOJIHOBOTO AaBsieHus (c BbicoToi P3) 1 onpeaenatsb no dopmyne

_ pya
P, =07 % . (14)

MaKcuMmanbHan NPUAoHHAA CKOPOCTb NPUBOMHOMN BOHBI Vb,max , M/C, y OCHOBaHUsA BEPTUKaAIbHOM
CTEHbI CO CTOPOHbI OTKPbITOM aKBaTOPUMN A0/IKHA ONpeaenaTbesa no popmyne

5.21. Harpysku oT BO34elcTBMA pa3busBatowmxcs U NpnboHbIX BOIH Ha coopy»KeHus | 1 Il Knaccos
cnefyeT YTOUYHATb Ha OCHOBE NabopPaTOPHbIX MCCAEA0BAHUIA UAN TMAPOANHAMMNYECKUX PACYETOB.

Harpysku 1 BO34eMCTBMA BOIH HA COOPYKEHWNA OTKOCHOTo Npoduns

5.22. lNMpun onpegeneHnn BbICOTbl HAKaTa BOJIH HAa OTKOC hrun (pCYHOK 7) AO/XHbI YYUTbIBATLCA
cnepyrowme GakTopbl:

BbICOTA M A/IMHA PaCyYeTHbIX BOJIH;

LepOX0BaTOCTb NOBEPXHOCTM OTKOCQ;

dUAbTPALMOHHbIE CBOMCTBA MaTepuMana, 0b6pasytoLero oTKoc;

HanpasaeHMe N CKOPOCTb BETPa;

rnybuHa BoAbl B aKBAaTOPUM Nepes COOpYKEHMEM;

yron nogxoaa ¢ppoHTa BOSIHbI K IMHUK ype3a BOAbl Ha OTKOCE.

Pacu. ypoBeHb

e . Gr—— ——. —— o——

PucyHok 7. Cxema K onpeaeneHuto BbiCOTbl hmn
HaKaTa BOJIH Ha OTKOC

PacuyeT BbICOTbI HAKaTa Ha OTKOC MOXET NPON3BOAUTLCA METOAAMU, NPUBEAEHHBIMW B MPUAOKEHNN
.

JedopmmnpyemMocTb 3a BPEMS PACYETHOrO LITOPMa MAAXHbIX OTKOCOB C/leayeT OLEeHMBaTb Mo
OaHHbIM HaTypHbIX HabnogeHWn (B TOM Ynce Ha aHanorax) M rmgpaBivyeckoro MoAe MpoBaHMA B
COYEeTaHMM € anpobMpPoBaHHbIMK PACYETHBIMU METOAAMMU.

5.23. BonHoBOe gasneHune Ha 3aWMTHOE NAUTHOE KpenaeHue OTKOCa AO0/KHO onpeaenAtbCa Ha
OCHOBaHWUN pe3yibTaToB GU3MYECKOTO U/ UAN MaTeMaTUYECKOro MOAEIMPOBaHMA.



Ona KpenneHus w3 6GETOHHbIX W Kene3obeToHHbIX NAUT NpPU NpeaBapuTeNbHbIX pacyeTax
[AOMNycKaeTca onpeaenaTb BOJIHOBOE AaB/IEHWE PACYETOM MO 3aBUCUMOCTAM NPUAOKeHUA .

5.24. Mpu KpenaeHUn oTKoca pBaHbIM KaMHeEM, 06bIKHOBEHHbIMM U GACOHHbIMKU BETOHHbBIMM MK
KenesobeToHHbIMM  6/I0KamMM  pacyeTHY Maccy OTAE/NbHOTO 3/IeMeHTa MOXHO onpeaenatb Mo
3aBUCMMOCTAIM NPUIOXKEHUSA B.

HarpysKu oT BOAH Ha o6TeKaemble nperpagpi
M CKBO3HbIE COOPYKEHUA

5.25. Harpy3Kku oT BO/IH Ha obTeKaembie nperpabl AO/IXKHbI ONPeaensaTbCcA AN CoopyXKeHun | u i
K/1acCOB Ha OCHOBE 3KCMNEePMMEHTa/IbHbIX UCCAeA0BaHUIA U/ UK peLleHna rMapoaMHaMmnIYeckon 3agaum
obTeKkaHua nperpagbl BONHOBbLIM NMOTOKOM.

Harpy3sKkn oT Bo/IH Ha o6Tekaemble Nperpagbl U CKBO3HbIE COOPYKEHUA AO/KHbI ONPeaenaTbcs Kak
CYMMa CKOPOCTHOFO WU WMHEPLUOHHOFO KOMMOHEHTOB, 06YC/NOBAEHHbIX COOTBETCTBEHHO JIOKA/IbHbIMMU
3HAYEHUAMM CKOPOCTU U YCKOPEHMA BOJTHOBOTO ABUMKEHMUA KUAKOCTH.

OnHammuecknin adpdeKT oT BO3AENCTBUMA HEPEryAAPHbIX BOJIH CNeAyeT YyYMTbIBaTb TONbKO B Tex
cNnyyanx, Koraa nepuog cobCTBEHHbIX KonebaHWuii COOpYXKEeHUA COU3MEPUM CO CpeaHMM Mepuoaom
HaberatloLuX BOJH.

5.26. MaKcMManbHYyto CMNy BO3LENCTBMA BOJIH HA BEPTUKAbHYIO 06TeKaemyto nperpagy (PUCyHOK

8, a) cnepyet onpefensaTb U3 pAda 3HAYEHWI, NOMYYaeMblX MPU PA3ANYHBIX YAANEHMUAX &=x/A
BEPLUMHbI BOJIHbI OT Nperpaasi.
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PrcyHOK 8. Cxembl K onpeaeneHuto BOJIHOBbIX Harpy3ok
Ha obTeKkaemble nperpagbl

5.27. MaKcumanbHble 3HauYeHWs Harpysku OT BOJIH HA FOPU30HTa/bHYIO 06TeKkaemylo nperpaagy,
PacnoNoXeHHY0 Ha HEKOTOPOM YyZafeHUW OT AHA aKBATOPMM MW NexKallylo Ha aHe (pucyHok 8, 6),

OOJIKHbI ONPeAenaTbca TaKkKe NPu pasnYHbIX yaaneHuax & = x/A BEPLUMHbI BOJIHbI OT Nperpaabl gns
OBYX C/y4aeBs:

MaKCMManbHON FOPU30HTASIbHOM COCTaBAAIOLLEN HArpysKu Px,max COOTBETCTBYIOLLEM 3HAYEHUU
BEPTUKA/IbHOW COCTaBAAOLLEN HArpy3Ku Pz;
MaKCMManbHOW BEPTMKANbHOM COCTABAAOWEN HArpy3KK Pz,max npuv COOTBETCTBYIOLLEM 3HAYEHUMU

rOPU30HTa/IbHOM COCTABNAIOLWLEN HArpy3KM P..
5.28. PacyeT CKBO3HbIX COOPYKEHUN WU OTAENbHO PaCcMo/IoKEHHbIX 0b6TeKaembix nperpag Ha
HarpysKu OT BOJIH ZLO/I3KeH NPOU3BOAMTLCA, KaK MPaBUIO, C YY4ETOM LLUEPOXOBATOCTM MX MOBEPXHOCTMU.
5.29. Mpu BbINONHEHMM PACYETOB AOMNYCKAETCA MCNo/sb3oBaHME Gopmys, rpaduKkos M Tabauu,



NOMEeLLEHHbIX B NPUIOXKEHUN E, OCHOBAHHbIX Ha aHA/IMTUYECKOM peLleHNN B TpeTbem I'IpM6}'IVI)KeHMM
3aga4yn o 6erLLI,MX noTeHUMaNbHbIX BOJIHAX W AOONOJIHEHHbLIX JAadHHbIMU 3KCNEPUMEHTA/IbHbLIX

nccnenoBaHui.

5.30. MaKcrMManbHyo NPUAOHHYIO CKOPOCTb Vb,max , M/C, B TOUKax, pacrnono}KeHHbIX Ha KOHType

nperpagbl (9290O n 270°) n Bnepean nperpafbl Ha PacCTOAHUMU 0,254 o KOHTYypa

_ (o)
(‘9 =0 ), cnegyert onpeaenaTtb no ¢popmyne

zh 1

A P L
banax = <P T g+ (16)

roe koaodpuument P, npuHumaetca no Tabauue 3.

MonoMeHue pacyeTHbIx 3HaueHus KoadduumerTta P, npm D/ﬂ
TOYeK

0,2 0,3 0,4

Ha KoHType nperpagbl 0,98 0,87 0,77

Bnepegu nperpaapl 0,67 0,75 0,75

Harpysku oT BeTpoBbIX BOJIH Ha beperoykpenuTte ibHble COOPYKEHMUSA

5.31. MaKcuMasibHble 3HAaYeHUA TOPU30HTa/IbHOM RC, KH/Mm, 1 BepTMKanbHbIX PZ 7
NPOeKLMiA paBHOLENCTBYIOLLEN HAarpy3KM OT BOJIH HA NOABOAHbIN BONHOI0M Heo6XoAMMO Npu

nperpagasl

Tabnuua 3

P, kH/m,

HMMATb No

antopam 6OKOBOro U B3BELUMBAOWErO BOJAHOBOro AdasneHua (pucyHok 9). Mpu atom p, KMa, AO0MKHO
onpeaensaTbCa B 3aBUCMMOCTM OT Z C YYETOM YKJ/IOHA AHa i Mo popmynam, NpuBeaeHHbIM B Tabanue 4.
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PucyHoK 9. 3I'IIOpr BOJIHOBOTO AaBNEeHUA Ha HOABOAHbIVI BOJ/IHOZIOM

OpanHata z, m, Ycnosus
dopmyna ansa onpegeneHma
antopbl dopmyna ans onpeaeneHuns gasneHus p, kla NMPMMEHUMOCTH
opAunHaThl Z, M
AaBneHus dopmynbl
4 b :pg(zl_ZZ) 21<2,
(Bepx
noZBOAHOrO _
= z, 2z
BOJIHO/IOMa) Pr= P ! 2
2, B I o .d-:
= - =pgh| 0,015—=+0,23 ——L |- pgz | <
(nonowsa z, 0,28(61) P = pgh| 0,015-+0,23—= |- pgz, i<0,04
BOJIHbI)
P, =pg(z,—2z,) i>0,04
- ) 1 <0,04
(AHo akBaTopuu Py =k,py; k,=0,7+0,003 ’l 1=
nepeag,
BOJIHO/IOMOM)
p3 = pz i> 0,04
24 Z4:_krd (ZI_ZS)+ZI
(noBepxHOCTb h
BOAbI 33 k,, = 0,88—0,315

BOJIHOJIOMOM)

Tabnuua 4



Zs
(rpebeHb BoMHbI

nepeg,
BOJIHOJIOMOM)

z, :0,37(

1,2
:)




5.32. MaKcumanbHylo NPUOOHHYID CKOPOCTb Vb,max , M/c, nepen 6eperoykpenutenibHbIm
COOpPY}KEHMEM B BUAE BEPTUKANbHOM UK KPYTOHAKIOHHOW CTEHbI CieayeT onpeaenaTb No 3aBUCUMOCTH

(2).

[na coopyxeHus B BMAE NOABOAHOIO BO/HO/MIOMAa MpPW OnpeaeseHun Vb,max no ¢dopmyne (2)
—\0,6 _

A A

KoadduUMeHT K ; LomKeH BbITb NPUHAT paBHbIM k,=0,18 g ; Npy E > 20 cneayet npuHumarts

ko =11

sl

MaKCMManbHYl0O NPUAOHHYID CKOPOCTb BOAbI V;),max , M/c, nepen 6eperoykpenutesibHbim
COOpYKEHMEM NpU pa3buMBatOWMXCA U NPUOOIMHBIX BOJIHAX HAAEXKUT ONpenenaTb COOTBETCTBEHHO MO
dopmynam (9) n (15).

5.33. MaKcuMasibHble 3Ha4YeHUs TOPU3OHTa/IbHOM Px, KH/Mm, 1 BepTUKaNbHbIX PZ " Pc, KH/m,

NPoeKUNi PaBHOAEWCTBYIOWEN Harpy3KM OT PasbuBaloLLMXCA BONH HA BEPTUKA/NbHYIO BOIHO3ALLMUTHYIO
CTeHy (NpW OTCYTCTBMM 3aCbINKM FPYHTa CO CTOPOHbI Hepera) HEOb6XoAMMO NPUHMMATL MO 3MOPam

6OKOBOro M B3BELUMBAIOLLErO BOHOBOIO AasieHui (pucyHok 10). Mpu aTom 3HaueHus p, kMa, n 77, m,
AONKHbI ONPeaenaTbca B 3aBUCMMOCTM OT MECTa Pacno/IOKEHUSA COOPYKEHUA:

a) NP PacnosoXKeEHMMU COOPYKEHUA B CTBOPE Noc/iegHero obpylieHna NpuboiHbIX BOAH (PUCYHOK
10, a) no dopmynam:

A
P=P.=pehy | 0,0337+0,75 1 17)

u

PE

770 = ; (18)

6) NpY pacnosioXKeHMM COOPYHKEHUs B NpUype3oBoi 3oHe (pucyHok 10, 6) no popmynam:

a.
P=p= 1_093a_l Pu;(19)

n

D;
e ==""";(20)
pg

B) MPMY Pacno/ioXXeHUN CoOoOpyXeHus Ha bepery 3a InHMelt ypesa B npeaesiax HakaTta BOH (pMCyHOK

10, B) no dopmynam:

a
p:pl:O,7 1——1 pu.(21)
a ’

r

_ b
n.=—":(22
pg’( )

rae Uc - npesBbllLeHNE Fpe6Hﬂ BOJIHbl Ha4, pPaCYeTHbIM YPOBHEM B CTBOpE BO/'IHO33LU,MTHOVI CTeHbl,



B, - goicora pa3buBaloLWMXCA BOH, M;

Q, - paccTosiHue OT CTBOPa Mnoc/ieAHero obpyLieHUsa BOH A0 IMHUK ype3a (Mpuype3osas 30Ha), M;
a; - pacctosiHMe OT CTBOPa Noc/ieAHero o6pyLeHna BOJIH 0 COOPYHKEHUA, M;

d; - paccToAHME OT IMHMM ype3a BOAbl 40 COOPYKEHUA, M;

a, - paccroAHMe OT IMHWUM ype3a BoAbl A0 YCNOBHOM rpaHuLbl HakaTa Ha beper pa3busatouimxcs
BOJIH (MpY OTCYTCTBUM COOPYKEHUSA), M, onpeaensemoe no popmyne

ar = hsurl% Ctgqp ; (23)

hswl% - BbICOTa HaKaTa BOJIH Ha beper, m, onpeaenaemas no 5.22.
MpumeyaHua

1. Ecan opavHaTta Bepxa COOpy»KeHua 2 2_0,3h, M, TO 3HauyeHWs BOJIHOBOrO AaB/IEHWA,

onpegensembie no ¢dopmynam (17), (18) mn (21), HeobxoauMoO YMHOXKaTb Ha Ko3ddUUMEHT kzd ,
NpPUHUMaeMbI No Tabaumue 5.

2. Harpy3Kku oT npuBOMHbIX BONH Ha BONHO3ALWMTHbIE CTEHbI NPU PACMOJIOKEHUN UX B NPUBONHOM
30He c/eayeT onpeaenaTb cornacHo 5.20.

3. B dopmynax (19) u (21) aasnenne p, sblumcnaetca no dopmyne (17), 8 kotopowi d - rnybuHa

BOAb! B CTBOPE NocneaHero obpyLieHuns, nokasaHHas Ha pucyHke 10a.

a)

a JInnusg

n

Pacu. ypoBeHb

6)
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a - 30Ha NpunboIHOI BOJIHbI; 6 - NpUype3oBasn 30Ha;
B - 33 IMHMeEN ype3a

PucyHok 10. dntopbl BOAHOBOrO AaBAEHUA Ha BEPTUKAbHYIO
BOJIHO3ALLMTHYIO CTEHY MPU PACNOIOKEHUMN COOPYHKEHUSA

OpAauvHaTa Bepxa CoopyXeHua 41, m -0,3h

0,0

+0,3h

+0,65h

KoadppuumneHnt kzd 0,95

0,85

0,8

0,5

5.34. MaKkcMmanbHble 3HaYEeHMA FOPU3OHTAIbHOM R

, KH/M, 1 BepTMKanbHOM

Tabnuua 5

Pz , KH/m, npoekuuit

PaBHOAEWCTBYIOLWEN IMHEMHOW Harpy3Kn OT PaspyLLUMBLUMXCA BONH HA BEPTUKA/IbHYIO BOJIHO3ALUMUTHYIO
cTeHy (C 3acbInNKOW rpyHTa co CTOpoHbl 6epera) npu oTKaTe BOJIHbI HEOBXOAMMO MPUHUMATL MO 3MopPam

B6OKOBOrO 1 B3BELIMBAIOLLLEro BOJIHOBOIO AaBaeHnit (pucyHok 11); npu stom 3HadeHune P, kMa, 4ONKHO

onpegenaTbca no popmyne

p, = pg(Az, —0,75h,,) (24



rae AZ}_ - MOHNXXeHne NoBepPXHOCTU BOAbI OT PaC4HETHOIo ypOoBHA nepen BepTMKaﬂbHOVI CTeHoM npu

OTKaTe BOJIHbI, M, TPUHNUMaemMoe B 3aBUCMMOCTUN OT PaCCTOAHUA a[ OT IMHNN ype3a BOAbl A0 COOPYXKeHUA
paBHbIM: Npwn Cll 2 3hbl‘ AZr = 0 n npu al < 3hbl‘ AZr =O,25hhr_

Pacu. yposenn
— _ —~

TloBepXHOCTH BOIBI P,
TIPA OTKATE BOIHEI P, -

PucyHok 11. Ontopbl BOAHOBOrO AaBAEHUA Ha BEPTUKAbHYIO
BO/IHO3ALLMTHYIO CTEHY MPU OTKaTe BO/HbI

5.35. BosiHOBOE AaBneHue p, KlMa, Ha KPUBOMHEWHbIN YYAaCTOK CTEHbI HEOBXOAMMO NPUHUMATL NO
antope BOHOBOrO aB/IEHUA HA BEPTMKA/IbHYIO CTEHY COTNAcHO 5.33 C OpMEeHTUPOBaHWEM 3TOW 3MOPbI NO
HOPMaNM K KPMBOSIMHENHOM NOBEPXHOCTU (PUCYHOK 12).

Pacu. ypoBeHb \
N _F_

PucyHoK 12. dntopa faBneHns BOJH Ha KPUBOJIMHEWHDBIN y4acToOK
BOJIHO3ALLMTHOM CTEHbI

E,CI,VIHVILI,bI N3mMmepeHnAa gaHbl B COOTBETCTBUN C Od)MLI,VIa]'IbeIM TEKCTOM OOKYMEHTa.

5.36. MaKcumanbHble 3HAYEHUA TOPU3OHTANIbHbIX Px,ext, Px,int, KH, U BepTUKanbHOM Pz, KH,

NPOEeKUNA PaBHOAENCTBYIOLLEN HAarPy3KM OT BOJIH HA 31EMEHT ByHbl HEO6X04MMO NPUHMMATL NO 3MopPam
H6OKOBOrO M B3BELUMBAIOLWLEro BONHOBOrO AaBfieHua (pucyHok 13). Mpu 3TOM 3HaYyeHWa BOJIHOBOTO

AaBNEeHNA Ha BHELWHIOO pext , KlMa, n TeHesyto pint , KlMa, rpaHum 6yHbI M COOTBETCTBYHOLWMNE BO3BbILLIEHUA

rpe6Hsa BonHbl Mexi , M, M Tine , M, LONXKHBI ONpeaenaTbea no Gopmynam:

3
pext(int) :Zkapgh(1+cosz a) , (25)



next = &, 77int = pint
PE

roe ka - KO3DPULMEHT, NPUHMMaeMbIii o Tabauue 6 B 3aBucumoctn ot yrna & nopaxopa GppoHTa
BOJIHbI K ByHe.
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PucyHok 13. dntopbl BOSIHOBOIO AaB/IEHUS Ha OyHY
Tabnunua 6
k, 1/
Fparb yHbi ctga Koaddpuument npu 3Ha4YeHUK
0,03 1 meHee 0,05 0,1 0,2 n bonee
BHewwHAn (int) - 1 0,75 0,65 0,6
TeHeBan (ext) 0 1 0,75 0,65 0,6




0,2 0,45 0,45 0,45 0,45

0,5 0,18 0,22 0,3 0,35

Bos,u,eﬁcmme CyA0BbIX BOJIH Ha Kpen/sieHnA GEPEFOB KaHanoB

5.37. 3HayeHnA BbICOTHI hsh, M, U [OJIVHbI ﬂsh’ M, BOJIH, BO3HMKAWOWMX NpPU [OBUXKEHUU
BOAO0M3MELLAIOLLNX CYA0B, CnegyeT onpeaenatb no Gopmynam:

roe ds n Zu - 0CajKa U ANIMHA CYaHa, M;

V - cKopocTb cyaHa, m/c;

o - K03pHULMEHT NOMHOTbI BOAOM3IMELLEHMA CYaHa.

MpumeuaHue. TMpu onpeaeneHNM NapameTPoB BOJIHbI, BO3HUKAIOWEN MpU  ABUNKEHUU
BOAOM3MELLAIOLLMX CY/A0B B BOAOTOKaX (peKax, KaHanax), cneayeT yunTbiBaTb, YTO CKOPOCTb cyaHa V, m/c,

He A0/1KHa npeBbilaTb A40NYCKaeMoe 3Ha4YeHne Vadm , M/C, onpeaeneHHoe HOPMaTUBHbIMU aKTaMu ONA

paccmMaTpMBaeMoro BOAHOrO nyTu. [lpu OTCYTCTBUM HOPMATMBHbLIX AAHHbIX Vi AonyckaeTcs
onpeaensatb no popmyne

Vian = 0,9 6COS”+arCCZS(1_ka) ~2(1-k,) gf,(w)

roe k, - otHowenve NoZBOAHOM MJ/OLWAAN MOMNEPEYHOro CeYeHusa CygHa K MIoLaan KUBOTO
ceyeHma KaHana A, m?;
b - WunpnHa KaHana, m, No ypesy BoApbl.

Mpy ABYXCTOPOHHEM ABWMKEHWUM OAHOTUMHbIX CYAOB YMC/AEHHOE 3HayeHue k, s dopmyne (29)
cneayeT NPUHNUMATL YBEIMYEHHbIM BABOE.

5.38. BbicoTy HakaTa hrsh, M, CYZl0BOM BOJIHbl Ha OTKOC (pUcyHOK 14) cneayeT onpeaenatb Mo

dopmyne (V < Vadm) :

V2
0,5h, +0,05ctgp—

=B g ,(30)

s 1-0,05ctg

roe ﬂsz - K030 PUUMEHT, NPUHMMAEMbIN AN OTKOCOB, OB/AMLOBAHHbLIX CR/IOWHbIMU MAUTaMK,
paBHbIM 1,4, KameHHbIM MolleHnem - 1,0 1 KameHHoW Habpockou - 0,8.






PucyHok 14. dntopa gaBneHna Cya0BbIX BOJH Ha KpenneHus
6eperos KaHaN0B NPY HaKaTe BO/IHbI HA OTKOC

5.39. MaKcumanbHoOe 3HayeHue Harpysku ot cyp,osoﬁ BOJZIHbl Ha KpenneHuA 6eperOB KaHanos P, KH/M, AO/IXKHO NMPUHMUMATbCA NO 3MHOpPam BOJIHOBOIo
OaBNeHuA, Npu NOCTPOEHUM KOTOPbIX PEKOMEHAYETCA NCNO0/1b30BaTb NPUEMbI, NPUBEAEHHbIE B MPUIOXKEHUM K.

MpumeHeHMe Ha obAsaTenbHON OCHOBE pasgena 6 obecneumBaet cobnogeHune TpebosaHnin PepepanbHoro 3akoHa ot 30.12.2009 N 384-d3 "TexHUYECKuit
pernameHT o 6e3onacHOCTM 34aHni 1 coopykeHnin" (MoctaHosneHne MpaBuTtenbcTBa PO o1 26.12.2014 N 1521).

6.1. Mpwn pacyeTe rMAPOTEXHUYECKMX COOPYHKEHWUIN HA HArPy3KK OT cyA0B (N1aBy4nx 06beKTOB) HEOH6X04MMO onpeaensTh:

6. Harpysku ot cyaoB (nnaBy4mx o6beKTOB)
Ha rMMAPOTEXHUYECKME COOPYHKEHUA

Harpysku oT BETPa, TEYEHMA U BOJIH HA NIaBYy4YNE 0OBEKTDI;
Harpysku oT HaBa/ia NPULLIBAPTOBAHHOIO CyAHA HA NPUYAIbHOE COOPYKEHME NPU AENCTBMM BETPA, TEYEHUA U BOJIH;
Harpysku oT HaBasia CyAHa Npu ero NoAxoAe K MOPTOBOMY NPUYaNbHOMY COOPYIKEHUIO;

HArpyskun ot HaTAXXeHMA WBAPTOBOB MNpPU AeﬁCTBMM Ha Cy4HO BETpa, Te4eHUA U BOJH.

PacueTHble NOBTOPAEMOCTU BHELLUHWX BO34ENCTBUI HA aKBaTOPUKM NOPTA AOKHbI MPUHMUMATLCA B 3aBUCMMOCTM OT NPOAO/IKUTENbHOCTU CTOSHKM CYA0B U
06yCcNOBNEHHOTO MMM TUMA LUBAPTOBHOM cucTemMsl (Tabnnua 7).

Ycnosua akcnayaTaumm

HanmeHoBaHMe BHELWHNX BO3,CI,El71CTBMl7I

Tun lpynna N
LIBAPTOBHO-OTHOMHbIX CUCTEM BonHenu | KonebaHus yposHs
Betep TeyeHune
e mMops
1 2 3 4 5 6 7

OnvntenbHo 1 MpoBeaeHMe pPasAnUYHbIX Ncxoana U3 TeXHUYeCKux CpeaHue 3Ha4yeHus
aKcnayaTUpyemble TEXHO/IOTMYECKUX onepauuii N0 | BO3SMOXXHOCTEN KOHKPETHOrO MEXAY CU3UTUAHBIMU
LUBApPTOBHO- obcnyKmBaHMO (CHabKeHMto) CyZHa W npuyana, Ho He meHee 1

W KBaZpaTypHbIMMU,

Tabnunua 7



oTbolMHbIe cUCTEMbI
CTalMOHaPHbIX U
naaBy4ymx NpuYanos
MOPCKUX NOPTOB

CyAHa y NOrpy304HbIX,
TOMJINBHbIX MPUYANI0B U T.M.

pa3sa B rog (aHemomeTpuyecKan
CKOpPOCTb BeTpa He meHee 10

NOJIHBIMU U MaJibiMK1
BOAaMW 3a4aHHOM

CTosiHKa A0MyCcKaeTcs ToNbKko B | m/c) NOBTOPAEMOCTU <3>
61aronpuATHbLIX NOrOAHbIX
ycnosuax. Mpu nporHose
YXyALeHuA noroabl CyaHo
OTXOAMT OT NpuYyana
CToAHKa CyAHa B LUTOPMOBbIX lpaz3e50|1pa3s50| 1pass |CpegHue 3HaAYeHUA
YyCNoBUAX Y ner<1> | ner<i> rog MEXAY CUSUTUAHOWM U
cneumanm3npoBaHHbIX npu KBagpaTypHO
(norpy3oy4HbIX, TONIMBHbLIX U T.M.) | aHEMOMe NOJIHOM M
N CTOAHOYHbIX MPUYAN0B TpUYecKo CU3UTUINHaA, Mmanas
n BOZa 3a4aHHON
CKOpoCTH NOBTOPAEMOCTU <3>
BeTpa He
bonee 25
m/c
PasoBaa HenpepblBHAA cToAHKa |1 pa3s 10| 1pa3s 10|1 pas B 10| CpeaHue 3HayeHNA
CcyAHa y npuyana go 3-x mecaues ner ner ner MEXAY CU3UTUAHBIMU
6e3 BO3MOXHOCTM 0TBOAA OT W KBagpaTypHbIMH,
npuyana NOJHBIMU U MaJIbIMU
BOAAMM 3aZaHHOM
nOBTOPAEMOCTH <3>
MHoroKkpaTHble cToAHKM cygoBy |1 pa3 B 50| 1 pa3 B 50|1 pa3 s 50 |CusnrminHble noaHan
npu4anoB, CyaoCcTpouUTeNbHbIX U | NeT<1> | net<1> | ner<1> |n manaasBoaa

CY[OPEMOHTHbIX 3aBOA0B U T.M.
80 3-x mecayes, NMbo
HenpepbIBHAA CTOAHKA Y
npwyana go 1 - 2 net 6es
BO3MOXHOCTM OTBOAA OT
npuyana

3a/laHHOM
NOBTOPAEMOCTM <3>




HenpepbiBHan cTOAHKa
nnasy4yero obbekTa bosee 2-x
net 6e3 BO3MOXHOCTN 0TBOAA C
MeCTa CTOAHKM (Kopabau-mysen,
nnasyume
TENN03/1EKTPOCTaHLMM, B TOM
yncne aToMHbIe, NiaByyme AOKK
nT.N.)

1lpass 1pass lpass
100 net 100 net 100 net
<1> <1> <1>

Cu3UIMiHbIE NOHaA
M Masias Boja
3a/laHHOM
NOBTOPAEMOCTH <3>

KpaTkoBpemeHHOo
aKcnayaTupyemble
LLIBaPTOBHO-
oTbOolMHbIe cUCTEMbI
npw NnposeaeHUM
MOPCKMX onepaLui

MNpoBeaeHME MOPCKUX
onepauuii, orpaHUYeHHbIX No
NOroAHbIM YC/OBUAM:
OJIMTENbHOCTBIO A0 3-X CYTOK;
OANTeNbHOCTbO 6bonee 3-x CyTOK
npu obecne4yeHn BOSMOKHOCTU
MX NpepbiBaHUA U OTBOAA CYA0B
N NAaBy4YnXx 06BHEKTOB B
3alMLIEHHOEe MeCcTo

Ncxops M3 TeXHUYECKUX
BO3MOXHOCTEN CyZ0B, NAaBY4YNX
06beKTOB 1 060pyaOBaHMUA,
NCMNO/Ib3yeMbIX NPU NPOBEeAEHUM
MOPCKOM onepaummn, HO He
meHee 1 pasa B rog,
(aHemomeTpuueckan cKopocTb
BeTpa He meHee 10 m/c)

CpeaHue 3HaueHuA
MEXKAY CUSUTUIHBIMM
M KBaZApaTypHbIMK,
NOJIHBIMU U MasibIMKU
BOAAMM 3aLaHHOM
nOBTOPAEMOCTHU <4>

MpoBeaeHMe MOPCKUX
onepauuit, He orpaHNYEHHbIX No
NOroAHbIM YCN0BUAM, NPU
ANMTeNbHOCTM onepaunn ao 1
mecaua 6e3 BO3MOXHOCTH
npepbiBaHMA onepauun 1 oTeoAa
CYyA0B B 3allMLIEHHOE MEeCTO

lpazs5-|1pase5-|{1paszs5-
10 net 10 net 10 net
<2> <2> <2>

CpeaHue 3HaueHuA
MeXAY CU3UTUAHBIMU
M KBaZpaTypHbIMK,
NOJIHBIMU U MasibIMKU
BOAAMM 3aZaHHOM
noBTOPAEMOCTHU <4>

MpoBeaeHne MOPCKUX
onepauuin, He orpaHNYeHHbIX Mo
NOroAHbIM YC/I0BMAM NPU
ONTENbHOCTU onepauuii ceblwe
1 mec

lpaz3e50|1pa3s50(|1pa3ss0
ner<1> ner <1> nert<1>

CpeaHue 3HaueHuA
MeXAY CU3UTUIHBIMU
W KBagpaTypHbIMH,
NONHBIMU U MasibIMU
BOZaMM 3aZ,aHHOM
NOBTOPAEMOCTH <4>




<1> MMpwu cooTBeTcTBYlOLEM OOOCHOBAHWW pacyeTHas MOBTOPAEMOCTb BHELUHWX BO3LENCTBUIA MOMKET MPUHMMATLCA B
COOTBETCTBMW C pPacyeTHbIM NepUoaOM NOBTOPAEMOCTU ANA NPUYANbHOIO COOPYXKEeHMA 33[4aHHOro Knacca KanutanbHOCTW,
Hanpumep, Aaa npuYanbHbIX coopyKeHui Il - IV KnaccoB KanuTaNbHOCTU A0NYCKAETCA MPUHMMATb PAaCYETHYIO NOBTOPSEMOCTb
BHELWHMX Bo3aencTeuii 1 pa3 8 25 nert.

<2> MeHbLlUuee 3HaYeHMe NOBTOPAEMOCTM BHELHNX BO3aeincTBuMiA (1 pa3 B 5 1eT) pekomeHAyeTcs NPUMHUMATL NPU NPOBEeAEHUM
MOPCKOW onepaLMm Ha OTKPbITbIX aKBAaTOPUAX Ha yaaNeHMM OT ApYrnx o6beKkTos, a bonbluee (1 pas B 10 neT) - npu nposeaeHUM
MOPCKOI onepaumm nobam3ocTu oT APYrux COOPYHREHUN.

<3> Mpu pacyeTe AAUTENBHO SKCMYATUPYEMbIX LUIBAPTOBHO-OTOOMHbLIX CUCTEM MOBTOPAEMOCTb PACYETHbIX YPOBHEN BOAbI
pekoMeHAyeTCA NPUHUMATb B COOTBETCTBMM C K1aCCOM KanuTa/ibHOCTM NPUYAZIbHOFO COOPYXKEHUA: ANA COOpYKeHui | Knacca
-1 pa3 B 100 net; ana coopyrkeHuit Il u Il Knaccos KanutanbHocTH - 1 pa3 B 20 neT; 4na coopyxeHuit IV Knacca KannuTanbHOCTU
-1 pa3 s 10 nert.

<4> Mpwn pacyeTe KPATKOBPEMEHHO 3KCNIYaTUPYEMBbIX LUBAPTOBHO-OTOOMHbLIX CUCTEM MO rpynne 6 NOBTOPAEMOCTb PaCHETHbIX
YPOBHeN BOAbl peKOMeHAYeTCA NPUHUMATb He MeHee 1 pa3a B rod, ANA WBAPTOBHO-OTOOMHbLIX cucTem no rpynne 7 - 1 pas B 5
- 10 neT B 3aBMCMMOCTM OT CTECHEHHOCTU aKBaTOPWUW W y[AJIEHHOCTU MecTa MpPOBeAEeHUA MOPCKOM onepauuum OT ApYrux
COOPYKEHUI, a ANA WBAPTOBHO-0TOOMHbIX YCTPOMCTB no rpynne 8 - 1 pas 8 10 neT.

Harpy3sku oT BeTpa, Te4eHUA U BOJIH Ha NiaBy4mne 06BbEKTDI

6.2. PacyeTHble 3HaYeHMA NONepeYHo F:;, KH, 1 npogonbHoOM F, , KH, cocTaBastowmx cunbl BO34ENCTBUA BETPA Ha NAaBy4ne 06beKTbI CaeayeT onpesenaTb
no popmynam:
AR CYyZ0B M NAaBYYUX NPUYAIOB C OLIBAPTOBAHHbIMM CyAamMM

0,=73,6-10"y, AVE (31
Nw = 49,0'1075 ]/fAnVnzéZ , (32)
AN151 NaBYYUX [OKOB

F'q = 79,5 '10_5 ]/ququ ,(33)



F =79,5-107 y/fAnVnz' (34)

roe Aq n An - COOTBETCTBEHHO 60KoBasA U NoboBas HagBoAHble NAoWagn NapyCHOCTU (CM/’IVSTOB) naasyyvumnx 06'bEKTOB, MZ,'

qg U Vn - COOTBETCTBEHHO nonepevyHaAa n Npoao/ibHaAa coCTtaBaaowmne aHEMOMETpMHECKOVI CKOpOCTK/ BETPAa, M/C, NPpUHMMaemble B COOTBETCTBUU C TaﬁﬂVILl,eVl
7;
§ - KOBd)d)MLI,VIeHT, 3aBVICFILLI,Ml7I oT HaM60nbLLleI'O rOPU30OHTAa/IbHOIO pa3mepa ah , M, noONepeyvyHoro nam nNnpoao/ibHOro CMyaToB HaABO,D,HOf/'I 4acCTu nNaaBy4vero

06beKTa; NPUHMMaETCA No Tabamue 8; Npu ANNTENbHOM CTOAHKe CyA0B y Npuyana (rpynnbl 1 v 4 - 6 Tabanupl 7) KoaddpuumneHT $= 1;

Vs - KoaddULMEHT HALEKHOCTM NO BETPOBOI HarpysKe, NpUHMMaembiii no CM 20.13330.

MpumeyaHue. MNaowagm napycHoOCTU ciedyeT OnpeaAenaTb C YYEeTOM M/IOLWaAend SKPaHUPYOLWWX Nperpag, Pacno/ioXeHHbIX C HAaBeTPEHHOM CTOPOHbI
(npunoxkeHnue WN).

Tabnnua 8

Hanbonblwmnin pasmep cunyasta Ho 25 50 100 200 n 6onee
nnaByyero o6beKkTta an, M

Koadpduument g 1 0,8 0,65 0,5

6.3. PacueTHble 3HaYeHUA nNonepevyHom QW, KH, 1 npogonbHomn NW, KH, cocTaBnsowmx cuibl OT BO3AENCTBUA TeUYEHUA Ha MiaByuyne obbeKTbl cregyeT
onpeaenstb No popmynam:

(DOpMy}'IbI AaHbl B COOTBETCTBUU C Od)MLI,VIa.ﬂbeIM TEKCTOM OOKYMEHTa.




roe A] n At - COOTBETCTBEHHO 60KOBas M noboBas noasoAHble Naowaan NapyCHOCTU NaaByyvunx O6'bEI-(TOB, Mz;

Cy , Cx - o6obuwatowme KoapPpuuneHTbl NPOAO0ALHONM U MONEepPeYHOM CUbl BO3AEWCTBUA TEUEHMSA, ONpeseniaemMble C y4eTOM COOTHOLWEHMA 0CagKM NNaBy4Yero
06beKTa M rnybuHbl Boabl (NpunoxkeHue K);

ViouV, - nonepeyHas u NPOAO/bHAA COCTaBAAIOWME CKOPOCTU TeueHus, M/C, TPUHMMaeMble B COOTBETCTBMM C Tabanuen 7.
6.4. PacueTHble MaKcMMasibHble 3HaYeHUn nonepedHon Q, KH, n npoaonbHoMi N, KH, rOpn30HTaNbHbIX CUA OT BO34EMCTBMA BOH Ha NAaBy4Yne 06beKTbI cieayeT
onpeaenatb No Gopmynam:

Q=uy pghd,  (37)

N = aipghAt, (38)

roe € - koadpduumMeHT, 3aBUCALLMI OT OCaAKM ds , M, NaBy4yero o6beKTa; NPpMHUMAETCA No rpadmKy Ha pUcyHKe 15;

71 - ko3pduuMeHT, npuHMMaemblii no Tabanue 9, B kotopolt 4; - HanbonbLINIA FOPU3OHTANbHbIN pa3smep NPOAOIbHOIO CUY3Ta NOABOAHOMN YacTU NNaByvero
obbeKTa, M;
h - BbicoTa BONHbI 06ecneyeHHOCTbIO 5% B cucTeme, Mm;

Az 7 A[ - 0603HauyeHuA Te Xe, uTo n B 6.3.



MpumedaHue. Mepunog N3MeHeHMA BOJTHOBOW HArpysku ciegyeTt NpMHUMATbL PaBHbIM CpegHeMy Nepuoay BOJIH.

X
0,8
0,7
0,6
0,5
0.4
0,3

0025005 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45

N

~_

\\

PucyHok 15. Fpaduk 3HaueHuii koadbdpuunenta &£

a, /A

0,5 n meHee

4 n bonee

Kosdpduumnent 7,

0,73

0,5

0,42

0,4

dyy

Tabnnua 9



6.5. Mpn pacyeTe rMAPOTEXHUYECKUX COOPYKEHUIA Ha AENCTBME Harpysok, nepegalowmxcs oT
NNaBy4ynx OBGBLEKTOB Ha Masbl, KOPHEBble 4acTWU MPUYANOB WM aHKEpHble Onopbl (4NA NPUHATOrO
KO/IMYecTBa, Kaambpa M ONUHbI CBA3EW, 3HAYEHUA HATAXKEHWA CBA3el B NepBOHAYa/IbHOM COCTOAHWUM,
Maccbl NOABECHbIX FPY30B M MEeCTa MX 3aKpeneHus), HeobXxoAMMo onpesenaTs:

rOpM30HTa/IbHbIE U BEPTMKA/IbHbIE HAarPy3KM Ha COOPYXKEHUS U aHKEPHbIE OMOPbI;

HanbosbluMe YyCUANA B CBA3AX;

nepemeLLLeHnn NNaBy4Ynx 06 bEKTOB.

MpumeyaHne. Ha mopaAx C NpuAMBaMM W OTAMBaAMM ONpedeNeHue YCUAUIK B 3/1eMeHTax
packpenneHus cneayeT NPon3BOLUTL NPU CAMOM BbICOKOM U CAMOM HU3KOM YPOBHSAX BOAbI.

6.6. Harpyskum Ha aHKepHble OMOpbl, YCUMAMA B CBA3AX U NepemelLeHMa NAaByYynx OOBLEKTOB
HeobxogMMO onpenenAtTb C y4eTOM AMHAMMUKU LEUCTBMA BOJIH, NMPWU 3TOM COOTHOLUEHMA Nepuoaos
CBOOOAHbIX M BbIHYXAEHHbIX KofebaHui nnaBy4ymMx OODBEKTOB A0/IKHbl MPUHMMATbCA W3 YCA0BUA
HeaoNYyLLEeHUA PE30HAHCHbIX ABNEHUNA.

HarpysKku oT HaBa/sia NPULIBAPTOBAHHOIO CyAHa Ha COOPYXeHue

6.7. Harpy3Ky oT HaBa/ia NpULLIBapPTOBAHHOIO CyAHa Ha COOpPYKeHue g, KH/m, noa aeiictemem BeTpa,
TEYEHUA N BOJIH, BbICOTa KOTOPbIX NPEBbIWAET AOMNYCKaeMble NPy WBaPTOBKe 3HaYeHus no Tabauue 10,
cnepyet onpeaenat no opmyne

QfOt
q= 1717, (39)

roe Qtot - nonepeyHas cuaa OT CYMMAPHOro BO3AEWCTBMA BeTpa, TEYEHMA U BOAH, KH,
onpegensemas cornacHo 6.2 - 6.4, 6.6;

ld - ANMHa y4yacCTKa KOHTaKTa Cy[Ha C COOpPYXeHuem, M, MpUHMMaemas B 3aBUCMMOCTU OT
COOTHOLUEHMA AJIMHbI Npuyana L, M, n A4 nHbI NpAMOANHENHOM YacTn 6opTa cyaHa (uam obHoca) |, m,
COOTBETCTBEHHO:

npu LZZ ld:l,

npulL<I l,=L,

MpumeuaHue. Ona npuyanbHoro GppoHTa, 06Pa3s0BaHHOrO HECKOAbKMMK OMOPamMu WAM Nanamm,
pacnpefeneHue HarpyskuM OT NMPULIBAPTOBAHHOrO CyAHa ciedyeT MPUMHUMMATb TONbKO HA Te U3 HUX,
KOTOpble pacnosiaratoTca B Npeaenax NpsamoanHenHom Yactm 6opTa cygHa.

Tabnunua 10

BbICOTbI BOMIH hs%, M, AOoNyCKaeMble Npun WBapPTOBKE CyaHa C

Yron noaxoaa ¢ppoHTa BosH pacyeTHbIm BoaousmeuieHnem W, Tbic. T

K ,a,maN\eTpaanon

NZTOCKOCTU C Ha O , Tpa
vA PR 102 5 10 20 40 100 | 290
6onee
N0 45 0,6 0,7 0,9 1,1 1,2 1,5 1,8
90 0,9 1,2 1,5 1,8 2 25 32

Ona  yTouyHeHuA BOJIHOBOW COCTaBI'IFHOUJ,EI\;I Harpyskn Ha npuyasibHOE COOpyXeHune oT
NnpUWwBapPTOBAHHOIO CyaHa LI,E/'IECOO6pa3HO Mcnoab3oBaHNE MeTOOUKMU, yLIVITbIBalOU.I,Eﬁ AMHaMMHECKMﬁ



XapaKTep BOJHOBOINO BO34ENCTBMA W ChNpaBen/MBOM BO BCEM AMana3oHe BbICOT BOJH hs% 6e3
OorpaHMYeHMs ero AonycKaeMbiMM 3HAYEHUAMM (NpunoxKeHue ).

Harpysku oT HaBana cygHa npv NoaxoAe K COOPYKEHUIo

6.8. KuHeTnyecKkyto aHepruio Hagana cygHa Eq , KK, npy nogxoae ero K NOpToBOMY NprUYasnbHOMY
COOpPYKeHUIo cenyeT onpeaenatb no dopmyne

2
B

E, =y 5

, (40)

roe W - pacyeTHoe Bogou3melleHme (macca) cyaHa, T;

Vs - HOpMasibHan (K NOBEPXHOCTN COOPYXKEHMUSA) COCTABAAIOLWAA CKOPOCTU NOAX0AA CyaHa, m/c;

¥ - Ko3bOULMEHT, yUnTbIBAIOLMIT YCNOBMA LBAPTOBKM U KOHCTPYKLMIO MPUYA/bHBIX COOPYKEHMIA.

3HayeHUA HOPMaNbHOM COCTaBAAIOWEN CKOpPOCTM noaxoaa Ve u koadpduumenta ¥
peKkoMeHAayeTCA Ha3Ha4YaTb, MCMO/b3yA CNPaBOYHble AaHHbIe NpUaoKeHUA M.

6.9. NMonepeuHyo ropU3oHTaNbHYIO CUAY E;, KH, oT HaBana cyaHa npu NoAxXoAe K COOPYXEeHUIo

cnepyeT onpefenatb ANA 3aaHHOrO 3HAYEHWA 3SHEPrMM Hasana cyaHa Eq , KK, no rpadpukam,
MOJIYYEHHbIM COF/TACHO CXeMe PUCYHKa 16, cnefyn No HanpaB/IeHUIO WTPUXOBOW IMHUK CO CTPENKAMMU.

a)

E,~F(t)

F,,xH

Etor" K}:[)K Eq 0

a - OT aHeprum E,:6-or HarpysKku F;,

PucyHok 16. Cxema nocTtpoeHus rpadmKoB 3aBUCMMOCTH
aedpopmaumii oTboiMHOro ycTpoiictea

(v nprMyanbHOro coopyeHus) f,

CymmapHas aHeprua aepopmanymm E,o, , KK, ONXKHA BKAOYATb aHepruto gepopmaumm oTborHbIX
YCTPOWCTB Ec, KO, N aHepruto gedbopmaummn NpuYanbHOrO COOPYHKEHUS E, , KOXK; npwm E > IOEi
BE/IMUYUHY Ei [OMNYCKaeTcA He yYnTbIBaTD.

Hepruto aedopmaLmMm NPUYaNbLHOTO COOPYKEHUSA E,, KK, cneayeT onpeaenatb no popmyne



1 F;
" 61)

i

E=—
2

roe ki - KO3ODUUMEHT KEeCTKOCTU MPMYANbHOIO COOPYIKEHUSA B FTOPU3OHTANbHOM MONepeyHom
HanpasieHuu, KH/m.

MpoaonbHas cuna F, , KH, OT HaBana cygHa npu Nnogxone K COOPYKEHUIO AOMKHA ONpeaensaTbes
no popmyne

F, = uF, (a3

rae M - KoadOULMEHT TpeHun, NPUHUMAEMbIi B 3aBUCUMOCTM OT MaTepuana AMULEBOIl
NOBEPXHOCTM OTOGOMHOrO YCTPOWCTBA: MPM MNOBEPXHOCTM K3 6EeTOHa WAM pPe3uHbl ,u:0,5,. npu

nepesaHHoM nosepxHoctn H = 094; npW NoANaTUNEeHOBbIX Bpycbax H = 0,1-0,15
6.10. [lonyckaemoe 3HaYeHne HOPMasibHOW K MOBEPXHOCTM COOPYIKEHUA COCTABAAIOLLEN CKOPOCTU

noaxoaa cyaHa V aiim , M/c, cnegyet onpeaensaTtb no ¢opmyne

2F,

Vo = t
adm l//W , (43)

rae Etot - 3Heprna Hasana, Kﬂ,)-K, NMPUHUMaemaa no Fpad)VIKaM, nosy4yeHHbIM COrN1aCHO cxeme

pUCyHKa 16 ans cayyana HauMeHblLU el fonyCcKaemMon CUbl Fq Ha NpuYasibHOE COOpPYKEHUE (UK Ha BopT
cyaHa);

Wu ¥ - 06osHaueHus Te e, yton B 6.8.

CnepyeT yuuTbiBaTb, YTO OrFpPaHMYEHME CKOPOCTM MNOAXOAA K COOPYKEHUID MOXKeT OblTb
06YCNOBAEHO PAa3MbIBAOLLMM BO34EMNCTBMEM Ha AOHHbIE OTNOMKEHNA U/UAN KpenneHne AHa akBaTopun
B6/1M3U COOPYKEHUSA, OKa3blBaeMbIM MOTOKOM, BO3HUKAIOLWMM 33 cYeT paboTbl ABUXKMUTENEN CYAHa.

HarpysKku Ha COOpYEeHMA OT HaTAXKEHUSA WBAaPTOBOB

6.11. Harpy3ku OT HaTAXeHWUA LIBAPTOBOB A0/XKHbI OnpeaenAaATbCA C y4eTOM pacnpegeneHna Ha
LWBAPTOBHbIE TYMObI (MM PbIMbl) MONEPEYHOM COCTaBAAOLWEN CYMMapPHOMN Cubl onz, KH, oT pelicTBuA

Ha O4HO pacyeTHOe CyaHO BeTpa U TeYeHUA. 3HaYeHmsA sz , KH, npnHnmatoTca cornacHo 6.2, 6.3.
BocnpuHumaemyto ogHoi Tymbomn (Mnm peimom) cuny S, KH, Ha ypoBHe Ko3blpbKa (pucyHoK 17) oT

BCeX Cyao0B, WBAPTOBblI KOTOPbIX 3aBeAEeHbl 3a TYM6y, a TaKXXe ee nonepeyvyHyro Sq , KH, npoAo/IbHYIO Sn ,

KH, 1 BepTUKaNbHylo S, , KH, npoekunn cnegyet onpegensaTb No Gopmynam:

S _ th

nsina cos 3’ (44)

S — Qtot

q n ’ (45)

S, =S8cosacosf (a6)



Sv = SSil’lﬂ’ (47)

rae n - yncno pabotawowmx Tymb, npuHMmaemoe no tabaunue 11;

a, ﬁ - Yr/ibl HAK/IOHa LWBaPTOBA, rpaj, NpMHUMaeMmMsble no Tabauue 12.

PucyHoK 17. Cxema pacnpegeneHuns ycuama Ha Tymoy
OT HaTAXKeHMWs LWBAPTOBOB

Tabanuya 11
50 300
Haunbonblan annHa cyaHa lma, m / 150 250 /
MeHee 6onee
Hanbonbluee pacctosHue mexkay Tymbamu ls, m 20 25 30 30
Yucno paboTatowmx Tymb n 2 4 6 8
Tabnunua 12
Yrnbl HAKAOHA WBAPTOBA, rpas,
MonoxeHna Tymob B
Cyaa Ha Npu4asbHOM
COOPYKEHMM (24
CYZHO B rpysy CYAHO
nopoXHee

Mopckue Ha kopgoHe 30 20 40

B TbINy 40 10 20
PeuHble naccaxknpckue u Ha kopgoHe 45 0 0
rpy3onacca>Kupckue
PeyHble rpysosble To xe 30 0 0
MpumeyaHue. Mpu PacnoNoKEHUU LWBAPTOBHLIX TYMO Ha OTAENbHO CTOAWMX yHAAMEHTax
3Ha4YeHue yrna ,B cnepyeT NPMHMMaTb paBHbim 30°.

3HauYeHne cuAbl HaTAXKeHUa WweapTosa S, KH, Ana cyaos peyHoro GpaoTa AOKHO NPUHMMATHCA NO
Tabauue 13.



Tabnunua 13

Cuna oT HaTAXeHuMA weapTosa S, KH, ona cynos
PacueTHoOe BogousmelleHue NacCaxKNpCKux, FDY30BbIX M TEXHUUYECKOTO
cyaHa B rpy3y D, Thic. T rPy30naccaxxnpCkux, bnoTa 63 C/IOWHOI

TexHunyeckoro ¢paoTa co HancTholKM
CNJIOWHOW HaACTPOMKOM ACTP
0,1 n meHee 50 30
0,11-0,5 100 50
0,51-1 145 100
1,1-2 195 125
2,1-3 245 145
3,1-5 - 195
51-10 - 245
bonee 10 - 295

Cuny, nepefaBaemMyto Ha KasKaylo KOHLEBYIO TyMBYy HOCOBbIMM MM KOPMOBbLIMM NPOAO/bHbIMK
LUBAPTOBaMM, 411 MOPCKUX CYA0B C pacyeTHbIM BogousmelleHnem 6onee 50 Tbic. T cneayer NnpuHMMaTh

paBHOW NPOAONbHOM COCTAaBAAOLLEN CYMMAPHOW CUbI Nm,, KH, oT aencrteua BeTpa U TeYeHMA Ha
npuWBapTOBaHHOE CYAHO, ONPeAeNeHHOoN corlacHo TpeboBaHuam 6.2 - 6.4.

MNpumeyaHne. bonee TouyHoe onpeaenieHMe YCUANI B LUBAPTOBbLIX C YYETOM KOHKPETHOM CXembl
LUBAapPTOBKM CyLHaA MOMET b6bITb BbINOJHEHO MO GpopMyamM NpUnoKeHus H.

6.12. ,CLI'IFI cneunaain3npoBaHHbIX NMPUYazioB MOPCKUX MOPTOB, COCTOAWUX U3 TEXHOJIOTUYECKOM

NAOWAAKN N OTAENbHO CTOALWMX ManoB, 3HAYEHMA CYMMAPHbLIX CUA th, Nw, OT pencTeus BeTpa,
Te4YyeHMA U BONHEHUA, onpeaeneHHble cornacHo 6.2, 6.3, AOMKHbI pacnpeaenATbca Mexay rpynnamm
LIBAPTOBHbIX KAHATOB caeayoWwmm obpasom:

a) Ha HOCOBble, KOPMOBbIE NPOAO/bHbIE U MPUNKUMHbIE KaHaTbl - MO O>8th , KH;

6) Ha WNpPWHIU - No 096Qtot , KH.
Ecan Kaxgaa rpynna LWBapTOBOB 3aBOAWUTCA Ha HECKO/bKO Manos, TO pacnpedefieHue ycunuii

MeXy HUMU JOMyCKaeTcA NPUHMMATb PaBHOMEPHbIM. 3HaueHus yrnos & u s (cm. pucyHoK 17) u
yncno paboTatowmx Tymb cnegyeT ycTaHaBAMBaTb NO PACNONOMKEHMIO LWBAPTOBHbIX NasoB.

MpumeyaHue. [Na CKBO3HbIX MPUYANbHBIX COOPYKEeHWM | n |l KnaccoB, PacnofioXKeHHbIX Ha
HeAOCTAaTOYHO 3aLUMLEHHbIX OT BOJIHEHWA AKBATOPUAX, PEKOMEHAYETCA Y4YMTbiBaTb BOJIHOBYIO
COCTaB/AIOLLYIO LIBAPTOBHOW HAarpysku Ha mpuyan, onpeaensieMylo Ha OCHOBE anpobuMpPOBaHHbLIX Ha
NPakTUKe AMHAMWYECKMX METOAO0B PacyeTOB KauyKyM MPULLIBAPTOBAHHOIO CyAHa Ha BOJIHEHUW WAU
MOZE/IbHbIX MWCMbITaHWA. [aAa npeaBapuTeNibHbIX OLEHOK AO0MYCKaeTCs WUCMOo/b30BaHNE METOAMKM,
npvBeAeHHOMN B NPUAONKEHUN J1.

MNpumeHeHne Ha obsA3aTenbHOM OcHoOBe pasgena 7 obecneunBaeT cobntogeHwe TpeboBaHWUM
depepanbHoro 3akoHa ot 30.12.2009 N 384-®3 "TexHUuyecKuin pernameHT o 6e30nacHOCTM 34aHUN U
coopykeHuin" (MoctaHoBneHue MNpasuTtenbctea PO o1 26.12.2014 N 1521).



7. lepoBble Harpy3KM Ha rMAPOTEXHUYECKME COOPYHKEHMSA
OCHOBHbI€ pacyeTHble NOOKEHUA

7.1. Nleposble HarpyskyM Ha rMAPOTEXHUYECKUE COOPYXKEHUA O0MKHbl ONpeaenaTbca Ha OCHOBe
CTaTUCTMYECKMX OAHHbIX O FMAPOMETEOPONOTUYECKMX M Nef0BbIX YCNOBUAX B pPalioHe pPacnooMKeHus
COOPYKEHUSA, UCXOAA U3 UX EXKEeroAHOM BEPOATHOCTU NpeBbllleHnn (obecnevyeHHOCTH), yCTaHaBIMBaEMbIX
B 3aBMCMMOCTM OT KNlacca CoopyKeHui no Tabaumue 14. Harpy3Kku o0To 1bfia Ha COOPY}KEeHUA onpeaenatoTca
Ha nepuog, N1efoBbiX BO34eNCTBUIA.

Tabnnua 14
Knacc coopyrkeHua I, 1l ", v
ExkerogHas BepoATHOCTb NpeBbllLeHUs (obecrneyeHHOCTb) p, % 0,1 1,0

7.2. B UMcno ncxogHbIX AaHHbIX MO pacyeTy 1ef0BblX HAarpy30K BXO4AT:

XapaKTePUCTUKM reOMETPUYECKUX pa3mepoB U popm penbeda nesaHOro NoKpoBa;

TO/IWMHA NbAa3;

nepenagbl TemnepaTyp, Heobxoanmble NpPu pacyeTe HarpysKM oT TeMNepPaTypHOro paclnpeHus;

MaKCMMasibHaA U MUMHUMAJIbHAs CKOPOCTM NOAX0AA NbAia K COOPYKEHUIO;

TemnepaTtypa Bo3ayxa, Heobxoanmas 41A pacyeTa NPoYHOCTM bha; CKOPOCTb BETPA M Np.

7.3. VicxoHble AaHHble AN pacyeTa 1e0BbIX Harpy3oK cieayeT HasHayaTb NyTeM CTaTUCTUYECKOM
06paboTKM maTepuanioB HaTypHbIX HabAlAEHU B COOTBETCTBUM C EXKErogHoM BepOATHOCTbIO
NPEBbILEHNA MO KNACCY COOPYKEHUMN.

Mpy OTCYTCTBMM MaTepUanoB HATYPHbIX HabAOAEHWUI Nef0BbIX YCNOBUIA 33 UCXOAHbIE AaHHble
NPUHUMAIOTCA 3HAYEHMA NAPaMETPOB, NOJlyYEHHbIE PACYETOM MO MMAPOMETEOPOIOTMYECKUM YCI0BUAM
MECTHOCTM, COOTBETCTBYIOLMM 3aaHHOMN eXXero4HoM BepPOATHOCTM NPEBbILLEHUS.

7.4. [IPOYHOCTHbIE XapPaKTEPUCTUKN NeJAHOro NOKPOBA: Npeae bl NPOYHOCTM /ib4a NPU CHATUN Rc

n nsrnbe Rf , MMa, cneayert BbIUMCAATL MO GOPMYNam:

N
Z C +A , (48)
i=1

Rf = 0,4(Cb +Ab) , (49)

roe N - KOAWMYecTBO CNoeB OAMHAKOBOW TOALWMHBI, Ha KOTOpoe pasbusaeTca (MO TOALMHE)
paccmaTpusaemoe negaHoe none, npu astom N > 3;

Ci - 3HayYeHue NPOYHOCTU /ibJa Ha OQHOOCHOe cxaTue, MMa, B i-m cnoe npu Temnepartype ti,'

A, - [0BEPUTENIbHAA TPaHULA CYYalHOW NOrpPeLHOCTU onpeaeneHuii C , MMa, onpeaensemas
MeToA4aMN MaTeMaTUYECKOMN CTaTUCTUKMK;

C, v A, - 3nauenve MPOYHOCTU Nbfa Ha OAHOOCHOe cxKaTue, MIlla, B HUMKHEM croe
paccMaTpMBaEemMoro neAsHoro nons npu Temnepatype [, W fgoBepuTenbHas rpaHuUL@ CAy4qaiHoIA
NorpeLHocTy onpeaeneHunit Cb, MnMa, onpeaensemble Tak e, Kak Ciu Ai;

I, - TemnepaTypa NbAa Ha rpaHuLEe Nef-BoAa (TemnepaTypa 3amep3aHus), paBHas 41s NPecHOI
Bogbl 0 °C, a Ana coneHol Boabl onpeaensaemas no popmyne



I 0
t, = 0,057SW, rne S, - CONEeHOCTb Bogbl, Y00 .

7.5. HopmaTnBHOe 3HaveHue Ci onpeaenserca C y4eToM TeMNepaTypbl B i-M C/10e KaK cpegHee
apudmeTnyecKoe 3HayeHWe MPOYHOCTM /ibga B COOTBETCTBMM C METOAMKOM MCNbITAaHWA Nbaa Ha
OAHOOCHOE CXKaTue COrNacHO peKoMmeHayeMoMy NpUaoKeHuio [.

PacnpegeneHve TemnepaTypbl NO TONWMHE /AbJa W onpeaeneHne ee 3HAYeHWA B i-m cnoe
NPMHMMAETCA MO HATYPHbIM JAaHHbIM WAWM NPU MUX OTCYTCTBMM HaA OCHOBE pEeLeHUs 3a4auu
TENJIONPOBOAHOCTU MPU  CTALMOHAPHOM pPeXume Mo TemnepaType BO3A4yXa, CKOPOCTU BETPa,
OeNCTBYIOWMM TEeYEeHUAM COOTBETCTBYIOLLEN €XKEerogHOM BEepOATHOCTM MPEBbIWEHMA C Yy4eTOM Kjaacca
COOpPYKEHUN.

Mpwn OTCYTCTBUM ONbITHbLIX AaHHbIX 3HaYeHue Ci [0nycKaeTca NpuHMMaTh no Tabanuam 15 u 16.

Tabnuua 15
Temnepatypa nbaa B i-m cioe neaaHoro nons t;,
°C
Tun KpUcTanamyeckom
CTPYKTYpPbl NPECHOBOAHOIO Aosepurenbhan
BEPOATHOCTb, (X 0 -3 -15 -30
Nbaa
3nauenna C, £ A, MnMa
3epHUCTbIN (CHEXKHBbIN) 1,2 3,1 4,8 5,8
0,95 +/-0,1 +/-0,2 +/-0,3 +/-0,4
0,99 +/-0,1 +/-0,3 +/-0,4 +/-0,6
Mpun3maTnyeckmi 1,5 3,5 5,3 6,5
(cton6uatbiin)
0,95 +/-0,2 +/-0,3 +/-0,4 +/-0,5
0,99 +/-0,3 +/-0,4 +/-0,6 +/-0,7
BonoKHUCTbIN (LecToBaTo- 0,8 2,0 3,2 3,8
NUronbyaTblii)
0,95 +/-0,1 +/-0,2 +/-0,3 +/-0,4
0,99 +/-0,1 +/-0,3 +/-0,4 +/-0,6
MpumeyaHmne. B nepuog BeceHHero negoxoAa Npu nepexoae TemnepaTypbl Bo3dyxa Yyepes Hojb
A0MYyCKaeTca NPUHUMATL TEMNEepPaTypy /ibaa PaBHOM HYO Npu ToawmHe nbaa: 0,5 m - uepes 1 cyTkuy;
1 m-uyepes 5 cyTtoK; 1,5 m - yepes 11 cyToK; 2m - yepes 19 cyToK.

Tabnunua 16

KonunuecTso xunaxkow ¢asbl B i-m c0e neaaHoro nons S ,

Tun r/kr
Kpuctannuuveckoi | [oseputenbHan
CTPYKTYpbI BeposaTHocTb, & 200 100 50 25 10 1

MOPCKOro /ibaa
3Ha4vyeHun Ci * Ai , MMa

3epHUCTbIN 0,8 ‘ 1,0 ‘ 1,6 ‘ 3,4 ‘ 6,0 ‘ 8,4




0,95 +/-0,2 | +/-0,2 | +/-0,2 | +/-0,4 | +/-0,5 | +/-0,5
0,99 +/-0,3 | +/-0,3 | +/-0,3 | +/-0,6 | +/-0,7 | +/-0,7
0,3 0,4 0,7 1,9 3,9 6,0
BONOKHUCTBIN 0,95 +/-0,1 | +/-0,1 | +/-0,1 | +/-0,2 | +/-0,4 | +/-0,5
0,99 +/-0,1 | +/-0,1 | +/-0,1 | +/-0,3 | +/-0,6 | +/-0,7

MpumeyaHne. Konnuectso Kunaxoi ¢asel B i-m cnoe nedsHoro nons S , F/Kr, onpegenseTca no
dopmynam:

& =-5,(1-0,018,)/0,018¢,, 0 <1, <—7,3°C;
1,060,005,

S ==, ,
0,03-0,014z,

_, L17-0,005t
" 2,040,106t

~7,3<1 <-22,4 °C;

£ = , 22,4 <1, <30 °C.

rae si - CoNIeHOCTb /ibAa B i-M C/i0e 1e4AHOro Nona, onpeaenaemas no OnbITHbIM AaHHbIM, @ NPU UX
OTCYTCTBMM NPUHMMAEMaa O4MHAKOBOM MO TOLWMHe noaa u pasHon 0,2s,, A1a NbAa BO3pPacTom A0
AByx mecaues uam 0,15s,, ana nbaga Bo3pactom 2 mecaua u 6onee.

R

npuHUMmaeTcs pasHbim 0,99 ana coopyeHuii | knacca n 0,95 - ans coopyxenHui Il u Il Knaccos.
7.6. Mpn paccMOTpPEeHUM MPOYHOCTM NbAa B YCNOBMAX MEpPBON MOABUMKKWM PEYHOrO /IedAHOro

3HaueHue goBepuUTenbHoii BepoaTHocT & BennumH R,y £ MpKU pacyeTax s1e40BbIX Harpy3oK

NMOKPOBa 3HaYeHUn R,y Rf , onpegeneHHble no popmynam (48) u (49), gonyckaeTcs yMeHbLIATb NyTEM
YMHOMEHUA UX HAa KO3OPULIMEHT, NPUHUMAEMbIN:

ana pek bacceitHa CpegHero n BepxHero Amypa u tora 3abaikanbs - 0,45;

ana pek b6acceiiHa HmxkHero Amypa, CpegHelt JleHbl, EHMces ao EHucelicka, O6u o OKTAGPbCKOro

N ceBepa eBponeiickom Yactn Poccuu Rc -0,5;

ana pek bacceitHa BepxHero OHenpa, BepxHelt Bosrn, Kambl n Tobona, HM30BbA [oHa, Bonry,
Ypana n 06bu, mexaypeubs O6u 1 EHucesn, BepxHeit JSleHbl, AngaHa v KpalHero ceBepo-BocToka Poccum -
0,64;

ONA HUXKHUX TedeHMn EHncen u JleHbl 1 pek nx mexkaypeubs, pek bacceitHa Antan - 0,83;

ONA PEK LLeHTpa, ceBepo-3anaja U oro-BoCToKa eBponeickoi Yactm Poccuum - 0,83.

7.7. CTpoeHue nepsHoro nona (peyHoro U MOPCKOro) onpegensetrcs MO  AaHHbIM
Kpuctannorpapuyeckoro nccnefoBaHma; Nnpu Ux oTCYTCTBUM AOMNYCKaeTCA NPUHMMATb, YTO:

NegaAHoOM MOKPOB OTKPbITbIX 03€ep, BOAOXPAHUAMLL, U KPYMHbIX PEK COCTOMT U3 3ePHUCTOro U
NPM3MATUYECKOIO /1bA0B;

NeasAHoOM NOKPOB MOpPEN U YCTbEBbLIX YYaCTKOB pPeK, BNagatowmx B MOPs, COCTOUT M3 3€PHUCTOrO 1
BOJIOKHMUCTOrO /ib0B.

ToNWwmMHa cnoa 3epHUCTOro /bAa, PACNOoNaAraloWeroca B BepXHEW 4acTu nedsaHOro MOKpPOBa,
OTHOCMTCA K TOJ/ILLUHE C1I0A NPU3MATUYECKOTO UM BOJIOKHUCTOrO ibAa Kak 1:3.

HarpysKu Ha CoOpy}XeHM1s OT Nosei POBHOTO bAa

7.8. Harpysky OT BO34eNCTBMA ABUMKYLLMXCA NEeAAHbIX MONEN Ha COOPYKEHWUA C BEPTUKANbHOM
nepeaHen rpaHbio HEOHBXOAMMO OnpeaenaTb: Ha OTAEAbHO CTOALLYIO onopy (pucyHok 18) ¢ nepepHel

rpaHbio B BUAE TPEYroNbHUKA, MHOTOTPAaHHMKA AW LMIMHAPUYECKOTO OYepTaHuUs Fc,p , MH, no ¢popmyne



F,= 1,26-107Vh, \/mAkkaRC,O tgy,(s0)

a CEKLMIO MPOTANKEHHOTO COOPYKeHMUA (pUcyHOK 19) ch , MH, no dopmyne
-3
F,,, =2,2:107Vh,| Ak, pR, , (51)

roe V - CKOpOCTb ABUMMEHMA nefdaHoro nons, m/c. [nAa BogoXxpaHMAULL M MOpel AonycKaercs
NPUHUMaTb CKOPOCTb ABWMKEHUA NeAAHOro nons pasBHOM 3%-HOMY 3HayYeHUI0 CKOPOCTM BeTpa B
pacyeTHbIi Nepuoa BPeMeHM exeroaHoW BepoATHOCTU NpeBbilleHUMA B 3aBMCMMOCTM OT Kiacca
KanuTasibHOCTU COOPYXKEHUS;

hd - TONLMHA POBHOTO NbAa;
m - KoapdnumeHT Gopmbl ONOpPbI B NAAHE, MPUHMMaeMbln No Tabaunue 17;

A - makcMmanbHaa naowagb negAaHoro nons (M}'IVI CyMMapHaAa naouwaab HECKO/IbKUX NedAHbIX
nonen, OKa3blBawWnx AaBneHne Apyr Ha ,u,pyra), MZ, KOTOpaAa MOXKeT BO3A€171CTBOBaTb Ha
paCCHMTbIBaeMbIVI 3/1EMEHT COOpYyXeHuAa, onpegendemaa nNo HaATypPHbIM Ha6}'||'0ﬂ,eHMﬂM nnn

2
NPUHMMaeMas B 3aBUCMMOCTM OT MOMePeYHbIX pasmepos nposeta coopyskenusa kak A =31 (rpe | -
NPONET COOPYIKEHUA);

kb - KO3 OMUMEHT, NPUHUMaEeMbI No Tabanue 18;

kV - KO3pPULMEHT, NPUHUMaeMbll no Tabanue 19;

7 - nonoBuHa yrna 3a0cTpeHus nepeaHet rpaHu onopsl B NaaHe Ha YpoBHe AeNCTBUA NbAa, IPAA;
[1A OMOPbI B BUAE MHOTOrPaHHUKa UM MOAYLMPKYNbHOTO o4epTaHua Heobxoaumo npuHumats /' = 70°
;

RC - 0bo3Ha4YeHue To e, YTo u B 7.4;

P - nnotHocTb Boabl, Kr/M3.

o

W 7 7 L

PucyHoK 18. Cxema NpuNoOXKeHUA HarpysKn oT ABMXKYLLEroca
NejAHoOro Nons Ha oTAe/bHO CTOALLYI0 BEPTUKANbHYO Onopy



!

- -

PucyHOK 19. Cxema NpU0OXKeHNA HarpysKku oT ABuKyLLerocs
NefAHOro Non Ha CEKLMIO COOPYHKeHUA

Tabnnuya 17
KoadduumeHTt [nsa onopbl ¢ nepeaHel rpaHbio B BUAE
dopmbl
nepesHei rpany | TPEYTONbHMK C YIIOM 330CTPEHWA B | MHOTOTPaHHWKa MM | MPAMOYTONbHMKA
onopbl B NaaHe nnane 2y rpaa NONYLMPKYNbHOIO
oyepTaHus
45 60 75 90 120
m 0,41 | 0,47 0,52 0,58 0,71 0,83

MpumeyaHue. B cnyvyae NOABUMXKKM cmep3Lieroca ¢ onopoﬁ negaHoro nonAa ana onopbl € HEpEAHeVI
rPaHbIO B BUAE TPEYrosibHMKa U NPAMOYIroNibHUKa NpUHMMaeTca m =1 ana onop ¢ nepe,a,Heﬁ rPaHbIO

B BUAE MHOTOrPaHHMKA UAW NONYLMPKYAbHOrO oyepTaHua m = 1,26.

Tabnunua 18
3HaueHue b/hy 0,3m 1 3 10 15 25 50m
MmeHee bosnee
KoadpdpuuneHnt ky 5,5 3,3 2,2 1,3 1,1 1,0 0,5
b - WwnpunHa onopbl No PPOHTY Ha YPOBHE AENCTBUA NbAa, M.
Tabnunua 19
_ 107 m 102 un
3Haverne &,, C 5.10° | 10*-5-10* | 10® | 5-107
€ MeHee bonee
KoadppuumeHT ky 0,1 0,9 1,0 0,8 0,5 0,3

e

. . . -l
&, - addPeKTnBHaAA cKopocTb gedopmaumu Nbha B 30HE ero B3ammogencTema c onopon, C




onpeaensemas no popmyne &, = V/(klb) ,

rae ki - KO3DPULMEHT, NPUHUMAEMbIV NpK blh, (HHH b, /hd) <15 pagubim 4, a npu blh,

(I/IJ'II/I bs/hd)ZZS pasHbim 2; npu 13 <b/h, (I/IHI/I bs/hd)SZS kosbduument K

onpeaensierTca IMHEMHON NHTEPNOASLMEN MeXKAY 3HaYeHnAMKN 4 1 2.

MaKcumanbHaA CKOPOCTb, YYUTbIBAKOLLAA CKOPOCTb MPUAOXKEHUA HArpy3Ku, C KOTOpOﬁ Ha4YUNHaeTCA

30Ha XpynKoro paspylueHus, coctasnset 0,15 m/c, muHumanbHan - 0,01 m/c. Mpwu atom, Harpyska Lc,p,
onpegeneHHas no ¢opmyne (50), He moxkeT bbiTb 6o/blIe HArpysKu E),p, MH, onpeaenaemoit no
dopmyne

F, , =mkk,R bh,, (52)

a Harpyska F,

w, onpegeneHHasn no popmyne (51), He MOXKeT HbITb 6O/bLLE HArpy3KK Fb,w, MH,
onpegensemon no popmyne

E),W = kaRcbshd , (53)

rae k - koapduumneHT, npuHUMaemslii no Tabanue 20;

b, - LWMPMHA CEKLMM NPOTAKEHHOTO COOPYXKeHMsA No GPOHTY Ha YPOBHE AENCTBUA bAa, M.

Harpysky oT BO34eMCTBMA 1e4AHOr0 No/A Ha OMNopy C nepeaHel rpaHblo B BUAE NPAMOYIONbHUKA
cnenyet onpenenatb no dopmyne (52).

Tabnunua 20
3HaueHue b/hy (nau nib/hy) 0,3 u meHee 1 3 10 20 25 n 6onee
KoadodumumeHT k (nnm kn) 1 0,9 0,8 0,6 0,5 0,4

7.9. Harpy3Ky oT BO3AEI?1CTBMFI ABuXxyuleroca negAaHoro nond Ha otae/ibHO CToAWYH KOHUYEeCKYyHo

OMNopy UM KOHUYECKUA Nefopes NONYLMPKYIbHOrO ouepTaHus (prcyHok 20) Npu oTCyTCTBMM CMep3aHua
CO NbA0M HEOBXOAMMO onpeaensaTs No Gopmynam:

O603HayYeHMe faHO B COOTBETCTBUMN C ODULIMANbHBIM TEKCTOM LOKYMEHTA.

a) rOpPM30HTANIbHYHO COCTaBAAIOLLYIO Harpy3Ku E{,p , MH,
F,, = [kh’lkvj (R B 10k, pgh,d® +10°°k, ,pgh, (d* - d} )]kM, (54)
6) BepTMKA/IbHYIO COCTABAAIOLLYIO Harpy3kn Ly, MH,
F,,=k,F,,+10°k, ,pgh,(d’ =d}) (s

roe kh,l , kh,z - KO3POMLMEHTLI, NPUHMUMaemble No Tabaunue 21;



kh,3 , kh,4 , kv,l , kv,Z - KO3dPULUMEHTbI, NPUHUMaAEMble Mo Tabanue 22;

v

P - nnotHocTb BOAbI, KI/M3;

k r- KO3pbMUMEHT, NPUHMMaEMObIN No Tabanue 22a;

g - yckopeHue csobogHoro nageHus, pasHoe 9,81 m/c%;
d - AnameTp KOoHyca No BaTEPANHUN, M;

d, - BEPXHUIN AMameTp KOHyca, M;

IB - YroNl Hak/oHa obpasylouleit KoHyca (nepeaHen

rOPU30HTY, rpag;

Rf , hd u b - obo3HayeHns Te ke, yTo B 7.4 1 7.8.

rPaHM COOpPYXKeHUs OTKOCHOro npoduna) K

PucyHoK 20. Cxema NpUAOMKEeHNA HArpy3oK OT ABMKYLLeroca
NefAHOro Noas Ha OTAE/IbHO CTOALLYIO KOHUYECKYIO OMopy

3Hauenue [, rpag,

Tabnunua 21
10_6,0gd2 0,1 0,5 1 5 10 25 50 100
3HaveHne —— -
R,
KoadoduumeHTsbl:
kn,1 1,6 1,6 1,7 1,9 2,1 2,5 2,9 3,5
K2 0,31 | 0,24 | 0,21 | 0,11 | 0,08 | 0,05 | 0,02 | 0,02
Tabanuya 22
20 30 40 50 60 70

KoaddpuuneHnTbi:




Kn,3 0,25 0,27 0,31 0,36 0,46 0,67
kn,a 0,7 0,9 1,3 1,8 2,6 5,3
ky,1 2,2 1,6 1,1 0,8 0,5 0,3
ky,2 0,041 0,042 0,039 0,034 0,026 0,017
MpumeyaHue. [aHHble 3TOM TabAMUbI COOTBETCTBYIOT KO3IQODUUMEHTY TPEHUA MeXKAYy NbAO0M U
coopyeHnem, pasHomy 0,15.

Tabnuua 22a

3nauenme 107 -,OV2/Rf
3Hauenve [,
rpag 0,08 n meHee 0,8 1,6 3,2 5,4
KoaddumumeHT ky s
40-50 1 2,0 2,7 3,7 4,7
60 1 2,0 2,6 3,5 3,6
70 1 1,9 2,5 2,6 2,7

Ha ceKkuuio OTKOCHOro npoduns MAU OTAENbHO CTOALYI ONOopy MPAMOYrosIbHOIO CeYeHus ¢
HaK/MIOHHOW nepeaHel rpaHbio (PUCYHOK 21) Harpy3ky OT BO3AEWCTBUA ABUNKYLLErocs NeAsHOro nons
cnenyeT onpenensatb no Gpopmynam:

a) rOpU30HTaIbHYIO COCTaBAAIOLLYIO Harpy3Ku F, mH,
F, = kghR bh, tg( B+ arctg £)+m, | 1+ 4, (£ =0,1)+ 4, (£ =0,1) |b (sg)

6) BepTMKa/ibHYIO COCTaBAAIOLLYIO HarpysKu F, , MH,

F, =kyk,R bh, +m, [1+A3 (f—o,l)]b, (57)

roe kﬁ - KO3pPULMEHT, NPUHMMaEMBbIN o Tabanue 23;

kA - KO3QPULMEHT, MPUHUMaeMbll no Tabanue 24;

m; - kosdpduumeHT, npMHUMaemblin no Tabamue 25;

Al, Az , A3 - KO3pPUUMNEHTbI, NPUHUMaAEMble No Tabanue 26;

m, - koapdpuumeHT, nprHMMaemblii no Tabauue 27;
f - KoapPULMEHT TpeHus.



PucyHOK 21. Cxema NpUN0XKeHUA Harpy3oK oT ABUKYLLerocs
NejAHOro Noas Ha COOPYXKEeHMEe OTKOCHOTo Npoduns

TTTTRTTTTTEVTTATIIN

ﬁ , Tpag, 30 40 50 60 70
k, 1,0 1,5 2,0 2,5 2,5
Ah,m 0,5 1,0 2,0 3,0 4,0
Kosdduument k,, 0,039 0,48 0,062 0,073 0,083
3HaueHua My, MH/m, npu [, rpag,
A, m
30 40 50 60 70

0,5 0,044 0,058 0,143 0,316 0,746

1,0 0,089 0,178 0,319 0,642 1,463

2,0 0,238 0,484 0,746 1,394 3,076

Tabnunua 23

Tabnuua 24

Tabnuua 25



3,0 0,499 0,847 1,213 2,157 4,635
4,0 0,622 1,303 1,790 3,084 6,510

ﬂ , Tpag, 30 40 50 60 70
A; 1,92 2,01 2,09 2,17 2,22
A; 1,19 2,68 4,70 12,20 60,0
Az 2,07 1,35 0,75 0,41 0,24

3Hauenua M, , MH/m, npu [, rpag,
A, m
30 40 50 60 70

0,5 0,018 0,056 0,095 0,138 0,186
1,0 0,157 0,172 0,211 0,281 0,365
2,0 0,426 0,444 0,485 0,607 0,767
3,0 0,721 0,740 0,773 0,933 0,155
4,0 1,080 1,099 1,122 1,327 1,620

Tabnunua 26

Tabnunua 27

KoaddpuumeHTsl kﬂ, m, n M, npuHMMaloTCcA B 3aBMCUMOCTU OT BbICOTbI Ah | wm, Ha4BOAHOTO

cKonieHuA 06710MKOB /ibaa Y OTKOCa UKW NepesHen rpaHn COOpYKeHUA. 3HaueHue Ah onpegensercs
No AAaHHbIM HaTypPHbIX HablOAEHMIA, @ NPU UX OTCYTCTBUM MO pesyabTaTam MOAENNPOBaHMUA. Mpu aTom

Ah He MOXKeT 6bITb 60/blUe BO3BbILWEHUA I'pE6Hﬂ COOpYyXXeHnAa Hag ypoBHEM BOAbI.

B cnyyae noaBUXKKM CMep3LLeroca ¢ KOHUYECKUM COOpPYXKeHUeM Jie4AHOro Nosia ropu3oHTasibHasA

COCTaBAAOWAA Harpysku Fh,f, MH, onpezenseTrca Kak Ha UWIMHAPUYECKYID ONOpYy C pacyeTHOM

WnpuHomn b, paBHOI AnameTpy KOHycCa Ha YpOBHe AencTBMA NbAa, No dopmyne

roe

E;,p - 0603HauyeHue To e, YTo B 7.8.

k

Bi - KOAPPUUMEHT, NPUHMMaeMbI No Tabnuue 28;

b= kﬂin,p , (58)

Yron HaknoHa obpasytoulei
KoHubl [3,

rpag

45

60

75

90

Tabnnua 28



KoadpduumeHT kﬂi 0,60 0,79 0,92 1,00

BepTuKanbHaA COCTaBNAIOWLAA HArPy3KK Fv,p B 3TOM C/ly4ae OTCyTCTBYeET.
7.10. Harpy3Ky OT BO34eMNCTBMA ABUNKYLLErocs JIeAssHOTO MOJA Ha COOPYMKEHWE, COCTosALllee U3

CUCTEMBI BEPTUKA/IbHBIX KOJIOHH, Fp , MH (prcyHoK 22) Heobxogaumo onpeaenatb no popmyne

Fp = nzK1K2F;7,p , (59)

rae 7, - obuee YMCI0 KOMIOHH B COOPYIKEHMUMU;
F 52)-
b,p - NPegenbHan Harpyska, onpegensemas no ¢opmyne (52);

K1 - KoadpuumeHT, onpeaensembln no popmyne

K, =0,83+ 0,17n;1/2; (60)

K, . K03 PULMEHT, NPUHMMAEMbIN No Tabauue 29.

MpumeuyaHue. 3HayeHUs KoadoduumeHTa K, onpeaeneHHble no ¢opmyne (60), cooTBeTcTBYIOT
Ko3addumumMeHTy Bapuaunm npeaena npoYHoOCTM NbAa NPU 04HOOCHOM CxKaTuu, pasHomy 0,2.
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PUCYHOK 22. Cxema NPUIOMKEHNA Harpy3KMn oT ABMKYLLEeroca
NefAHOro Noaa Ha COOPYYKEHNE U3 CUCTEMbI BEPTUKAbHbBIX KONOHH

Tabnunua 29

3HayeHue b/a 0,1 n meHee 0,5 1




K K 1
oappumenT Kz 0,55+0, 45% Ky

a - War KONOHH, M;

kn - KO3 dMUMEHT, NpUHMMaeMblit no Tabauue 20 npu nib/hg;

Nf - YACNIO KOJIOHH B MEPBOM pPAAY MO GPOHTY COOPYKEHUSA;

hg, b 1 k - 0603HaueHUs, bopmybl U METOAbI UX ONPEAENeHUA Te XKe, YTo B N. 7.8.

JlokanbHoe gasneHue neaosbix 06pa3oBaHuit

7.11. NNoKanbHOe AaBaeHUE Ha 31EMEHTbI COOPYXKEHUI OT BO34ENCTBUA Ne0BbIX 06pa3oBaHWil He
OONXKHO NpeBbIWaTh Npeaena NPoYHOCTU NbAa Ha cxkaTtue R..
7.12. Harpy3Ky OT BO34€ENCTBMA OCTAaHOBMBLUErOCA NOJIS POBHOrO /ibga, HaBa/MBalOWErocs Ha

COOpYKeHMe Npu AeNcTBUM TeYEeHMA BOAbl 1 BETPa FS , MH, Heobxoagmmo onpegensts no popmyne
Fy=(p,+Dv+Di+Dua)4, (6
B KoTopoi Bennumnnbl Py, p,, Pin P ... » MMa, onpefenstorcs no popmynam:

py = 5'10_9an213x; (62)

S hpV:
pV :510 7%,(63)

p,=9,4-10"h,pgi ; (6a)
Pua =210 o0 0 (65)

roe Viax - MakcumanbHas CKOPOCTb TeYEHMS BOAbI MO0 /IbAOM B NepMoa neaoxoaa, m/c;
Vw,max - MaKcMManbHaa CKOpOCTb BeTpa B Nepuoa neaoxoaa, m/c;
L, - cpeaHAs AAMHA NedAHOro Mo MO HanpasJeHWUI0 NOTOKa, NpUHMMaemas no AaHHbIM

HaTyPHbIX HAabAOAEHWI, NPU UX OTCYTCTBUM ONA PEK A0MYyCKaeTca NpMHUMATb L, paBHOM YyTPOEHHOW
LWMPUHE PEKK, M;
i - YKNOH NOBEPXHOCTU MNOTOKa;

hd u A - 0603HaueHMA Te e, uto B 7.8.

Mpun aTOM, Harpyska FS , onpeaeneHHas no ¢opmyne (61), He MoOXKeT BbITb 60/bLIE HAarPy3KM Fb,w
, onpegeneHHon no popmyne (53) npu ky =0,1.

MpumeyvaHua

1. PacyeTHas WWPUHA NeIAHOro NOAA MPUHUMAETCA NO AaHHbIM HaTypPHbIX HabaoaeHWin, a ana
3aTBOPOB W/IN aHA/IOTUUYHbIX COOPYKEHUI - He 6o/ee LWMPUHbI NPOETa COOPYKEHUS.

2. TOUYKY NPUIOKEHUA PaBHOAEMNCTBYIOLLEN NeA0BOM HArpy3kM HeobxoAMmo MPUHUMATb HUXKe

pacyYeTHOro ypoBHA BOAbl Ha 0, 2hd B 3MHMIA NEpMoA, a B Mepuno, BeECEHHEro 1e0xo4a - Ha 0, 4hd .

Harpysku Ha COOpY»eHUA OT CM/IOLHOro eAAHOro NoKpoBa



npv ero TemnepaTypHOM pacluMpeHmm

7.13. TopU30HTaNbHYO Harpy3Ky g, MH/m (Ha 1 M AnnHbI NO GPOHTY NPOTAMNKEHHOIO COOPYKEHMUS),
OT CM/NIOLWIHOrO NeAsHOro MOKPOBa MpW ero TeMnepaTypHOM pacliMpeHun HeobxoAMMO MNPUHUMATb
paBHOM HanbonbLIeMy 3HAYEHUIO U3 NOSYYEHHbIX 33 pacCMaTPMBaeMbIi pAa neT.

3HaueHuna g onpegenstoTcAa no rpadmkam (pucyHoK 23) nNpu 3afaHHbIX 3HAYEHUAX Nepenasos

Temnepatypbl Bo3ayxa AG | °C, 1 cOOTBETCTBYIOLMX MM PEANbHBIX U MPUBEAEHHBIX TO/LLMHAX NPECHOTO

Nbaa hd , M, U hrgd, M.

ITepenan Temmeparypsr AB=10°C

e P

0,20

0 UO——
0,20 0,40 0,60 0,80 1,00 1,20
TTepenan Temneparypst AB=20°C
0,40

/ {/ A |
0,20 }— Q?‘Q@ N4 d AR A -
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0,20 0,40 0,60 0,80 1,00 1,20

TMepenan Temmeparypst AB=30°C

/1 / / /|
040 —1— / /| /]
g? Q’@ &y & /

0,20 <9 . ,/ ( Va ,y
AN

Harpyska g, MH/M

0,20 0,40 0,60 0,80 1,00 120 h.m

PucyHok 23. I'padmK 3HaYEHUI HarpysKku q
npv TemnepaTypHOM paclIMpPEHUM NPECHOTO NbAa

3Hauenna AG cnefyeT BblOMpaTb NyTEM PacCMOTPEHUA rpaduKoB xo4a TemMnepaTypbl BO34yxa B
Nlel0CTaBHbIV NEepPUOA ANA KaXKA0ro roga u3 pacCMaTpuBaemoro paga et npu 41MTebHOCTU Nepenagos
oT 54 go 20 cyr.

3HayeHwuA hd NMPUHUMAIOTCA pPaBHbIMMU CpegHUM TONWMHAM Jibda K MOMEHTY TemMmnepatypHoro
pacwumnpeHna nbga.



3HayeHus hred, M, HeobxoaMmo onpeaenatb no ¢Gopmyne C y4eTOM MNPUBEAEHUN BCeEX
COCTaBAAOWMX K GM3NYECKUM CBOIMCTBAM /ibaa

hred = hd +1,43hs + hr, (66)

rae hs - CpeaHAA ToONWNMHA CHera, M,

h, - no6asoyHan ToNlmMHa Nbaa, M, onpegensemas no tabauue 30.

Tabnunua 30
Job6aBoyHas TonwmHa nbga hy, m, npu cpegHe
CpeaHas ckopocTb Temnepartype Bo3ayxa ﬁa W HAaIMYUK CHEra Ha Nbay
BeTpa Vw, M/c
0° -10° -20° -30°
1 0,46 0,45 0,45 0,45
3 0,15 0,15 0,15 0,15
5 0,09 0,09 0,09 0,09
10 0,046 0,045 0,045 0,045

7.14. Harpy3ky OT BO3AENCTBMA /1IeAAHOI0 MOKPOBa MpU ero TemnepaTypHOM paclMpeHUn Ha

OTZe/IbHO CTOALLEE COOPYHKEHME F,, MH, Heobxo4MMO onpenensaTs no opmyne

F, =k, qb  (67)

roe kL - KO3dPULMEHT, NPUHUMaEMbI o Tabanue 31;
g, b - obo3HaueHuA Te ke, uto B 7.8 1 7.13.

Tabnunua 31
3HaveHue L/b 1 5 15 25 50 75 100
KoadpodumumeHT k, 1 2 4 6 10 14 17

L - paccTosHMe OT OTAENbHO CTOALLENO COOPYKEHUA 40 TPELWMHBI, 06pasyloLLeica NP NPOA0AbHOM
nsrnbe Nbaa, Ao 6epera UM 4PYroro NPOTAKEHHOTO COOPYIKEHUA, M.

F

Mpu 3TOM HarpysKa E , onpegeneHHas no ¢opmyne (67), He MOXKET BbITb 6onbLIe Harpy3kn £ 1p ,

MH, onpegensemoii no dopmyne

F,=Rbh, (g

roe Rc - 0603HauyeHue TOo e, 4To B 7.4.
7.15. TouYKy NpuUIoKeHMA paBHOAENCTBYIOLWEN NeA0BOM Harpysku, onpeaeneHHon cornacHo 7.14,

HeobXxoAMMO NPUHMMATb HUXKE PACYETHOrO YPOBHS BOAbI Ha 0, 25hc .



HarpysKku oT Npymep3sLIEero K COOPYKEHUIO NeAAHOr0 NOKPOBa
NPy U3MEHEHUU YPOBHA BOAbI

7.16. BepTuKanbHyt0 Harpysky (Ha 1 m AAvHbI NO GPOHTY COOPYKEHWA) OT NpPUMep3LlUero K
COOpPYXKEHUIO NefAHOro NoKPoBa NpU U3MEHEHMM YPOBHS BOAbI fd, MH/m (pucyHoK 24), Heobxoanmo

onpeaenatb no popmyne

2 1/12

. 1%
fd :272410 4pghohmax gh—3 ’ (69)

rae ho - I3SMEeHeHUe YypPpOoBHA BOAbI, M, NPU 3TOM ho < hmax;

hmax - MaKCMMa/ibHaA TONILWLMNHA NeaAHOoro nNoKpoBa, m;

-6 2
V - KUHEeMaTMUecKas BA3KOCTb BObl; Npu Temnepatype 0°C V=1,793-10" m" /¢
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a - Npu NoHu»KeHun YB; 6 - npu nosbiweHun YB;
YBJ1 - ypoBeHb BOAbI NPU Ne[0cTaBe

PucyHoK 24. CxemMbl NPUIOXKEHMA HArpy30K OT Npumep3Llero
K COOPYKEHMIO NeAAHOr0 MOKPOBa NPN U3MEHEHUN
ypoBHsA Boabl (YB)

Harpyska fd, onpegeneHHas no ¢opmyne (69), He MoxKeT BbITb BO/IbLLE Harpy3KK fd,nm , MH/m,

onpegensemoi no ¢opmyne



5 1/12

fd,lim :7’68'10_2hmax v— (G

w0
3 c,lim t,lim ,(70)
8l

rae Oclim - npeAenbHoe HampsXeHWe B CKaTOM C/oe M3rMbaeMoro sieAaHoro nokposa, MMa,
onpegensemoe Kak (Ci +Ai) AN HUKHEro CI0f NIeAAHOTO MOKpoBa npu Temnepatype f» B cayyae

MOHUNKEHWA YPOBHA BOAbl MU /1A BEPXHErO C/0A NeAAHOro NOKpoBa npu Temnepatype f, B cayuae
NoBbILWEHMA YPOBHA BOAbI;

O, lim - NpeaenbHoe HanpsXeHWe B PacTAHYTOM C/loe M3rnbaemoro neAsHoro nokposa, MMa,
onpeaenfieMoe Kak O:3<Ci + Ai) [N1A BEPXHEr0 CN0A NeAAHOro NoKpoBa Npu Temnepatype &, B cayyae

NOHUXEHNA YPOBHA BOAblI UIN ONA HUXKHEro CcnoAa neaAHoro nokposa npu temnepartype tb B C/ayyae
noBblWEeHNA YPOBHA BOAbI;

Ci, A,-, I, - 06o3HauEHUA Te e, 4To B 7.4.
7.17. MOMEHT cuAbl, BOCMPUHUMAEMbIA 1 M MPOTAXKEHHOrO COOPYXEHUS OT NpUMepP3LIEero

NleIAHOrO NOKpPOBa, M;, (MH-m)/M, npu uameHeHUn ypoBHA BoAbl (pucyHOK 24), Heobxoaumo

onpeaenatb no popmyne

1/6

. h
M,=2,2-10"° pghyh, . % , (71)

B oduumanbHOM TeKCTe AOKYMEHTa, BUAMMO, AOMyLLeHa oneyaTKa: NyHKT 6.16 oTcyTcTByeT.
Bo3moXHO, umeeTca B BUAYy NyHKT 7.16.

rae ho , hmax - 0603Ha4YeHUA Te ke, 4YTo B 6.16.
Mpy 3TOM MOMEHT CUJIbI M, , onpeaeneHHbl no popmyne (71), He MoXKeT BbITb 60/1blLEe MOMEHTA
Ml,lim , (MH-m)/m, onpegensemoro no ¢popmyne
W (o, +o
c,lim t,lim

M - max ' 72
[,lim 12 ( )

rae Ociim, Ot lim - 0603HaYeHUA Te ke, uTo B 7.16.
7.18. BepTUKaNbHYIO Harpy3Ky Ha OTAENbHO CTOALLYIO OMOPY UM CBalHbINA KYCT OT NPUMEP3LLETO K

COOpPYKEeHUI0 N1eJAaHOro NOKPoBa NP U3MeHeHUN YPOBHA BOAbI Fd,p , MH (pucyHok 25), Heobxoanmo
onpeaenatb no ¢opmyne

2
Fd,p = kfthmax ,(73)

roe kf - KoadPULUMEHT, onpeaensemolin o popmyse
k, =0,6+0,15D/h_. (74

rae D - nonepeyHblii pasmep (gMameTp) onopbl AWM CBAMHOIO KycTa, M;



Rf n hmax - 0603HayYeHuA Te Xe,yto B 7.4 n 7.16.

MpumeyaHue. Mpu npsmoyrosibHON ¢dopme onopbl B MJaHe CO CTOpOHamu b u ¢, uan ana
COOPYKEHUA, COCTOALLENO U3 CUCTEMbI KOJIOHH M/IN KyCTa CBai C BHELHMMMW pa3Mepamun OnopHOM YacTu

Ha ypOBHe AeicTBuA Nbaa b v ¢, M, gonyckaetca npuHumats D =+/bc , m.
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a - NPY NOHUKeHUN YB; 6 - Npu nosbiwWeHUn YB

PucyHoK 25. Cxembl NPUIOXKEHWNA HAarPy3KU K OTAENbHO CTOALLEN
ornope OT NPUMEP3LLEro K HEN JIeASIHOTO NMOKPOBA NP U3MEHEHUM
ypoBHsA Boabl (YB)



7.19. BepTMKanbHYIO HarpysKy Ha COOPY!KeHWE, COCTOALLEE U3 CUCTEMbI BEPTMKAIbHbIX KOJOHH, OT

npumepsLlero K onopam siegAHOro NOKpoBa npu M3mMeHeHUn ypoBHA BOAbI Fd,f, MH (pucyHok 26),
HeobxoaMmo onpeaenats no dopmyne

Fd,f = KFd’pnf, (75)

"y
K =T]K,, (76)

k=1

roe K - koapoumumneHT, onpeaenaembiii Kak npounssegeHne KoapomumeHTos Kk , MPUHMMaeMbIX

ONA KaXXaoi M3 n KONOHH no rpaduKam pucyHKa 27 npu 3agaHHbix 3HadeHuax 9, b n napametpa

b gh3 112

max

Tl | v )

4, - paccToaHWe OT OCM MPOU3BO/LHO BbIGPAHHON OCHOBHOMN KONOHHbLI A0 OCU K- KONOHHbI
(pucyHOK 26), m;

b, i, Minax 1 £y - 0603HaueHMs Te e, uto B 7.8, 7.10, 7.17, 7.19.



PUCyHOK 26. Cxema NPUNONKEHWNA HArPy3KKM K COOPYIKEHMIO,
COCTOALLEMY M3 CUCTEMBI BEPTMKA/IbHBIX KOJIOHH, OT NPMMeEpP3LEro
K Hemy leAHOTO NMOKPOBA MNPW NOBbILLEHWUW YPOBHA BOAbI

(Npn NOHWMMKEHUN YPOBHA BOAbI CUANA Fd,f Hanpas/ieHa BHM3)
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PucyHok 27. Fpadukm 3HaYeHn KoapdnuneHToB Kk

Harpy3KM Ha COOPYXKEHUA OT 3aTOPHbIX N 3aXKOPHbIX MacCC /ibAa

7.20. HarpysKy OT ABWMXKYLLENCA 3aTOPHOM MacChbl /ibfia HA OTAE/IbHO CTOALLYIO onopy Fb,j, MH,
Heobxoaumo onpeaenaTb No popmyse

F,;=0,5mR, ;bh,; (77)

rae Rb,j - HOpMaTuBHOE conpoTueaeHNE 3aTOpHOl;'1 maccol bga cmaTtuio, Mla, onpepensaemoe no

OaHHbBIM HaTypHbIX HAabAOAEHUI; NPU UX OTCYTCTBUM AOMNYCKAETCA NPUHMMATb PABHbIM:

0,45 MMa - ans y4acTKoB peKk ceBepHee AMHUKM "BOpKyTa - XaHTbl-MaHcKIicK - KpacHospcK - YaaH-
Yn3 - bnaroseuleHck - HMKonaeBcK-Ha-Amype",

0,35 MMMa - mexay MMHuaMmM "BopKyTa - XaHTbl-MaHCUICK - KpacHoApcK - YnaH-Ya3 - BharoeelleHcK
- HnkonaeBck-Ha-Amype" 1 "ApxaHrenbcK - Knpos - Yoa - YcTb-KameHoropck",

0,25 MTrla - toxKHee nMHUK "ApxaHrenbcK - Knpos - Yoda - Ycrb-KameHoropck”;

hb,i - pacyeTHasA TO/MWMHA 3aTOPHOM Maccbl, M, OMpefenAemas Mo [AaHHbIM HaTYpPHbIX
HabaAeHUI, a PN UX OTCYTCTBMK Mo dopmyne

hb,i = 1, 45H1115 , (78)

roe Hb,i - cpeaHAs rnybuHa peku Bbille 3aTopa NpPM MaKCMManbHOM pacxoAe BoAbl 3aTOPHOro
nepuoaa, m;
m, b - 0603Ha4YeHus Te ke, YTo B 7.8.



7.21. Harpy3ky OT ABMMKYLLENCS 3aXKOPHOM MacCbl Ha OTAE/NIbHO CTOALLYID Oonopy F;),j, MH,
HeobxogMmo onpeaenatb no popmyne

F, ; =mR, ;bh; (79

roe Rb,j - HOPMATMBHOE COMPOTUB/IEHME 3aXKOPHOW Maccbl cmATuto, Mlla, onpegenaemoe no
[OAHHbIM HaTypHbIX HabAOAEHMI; NPU UX OTCYTCTBUM AONYCKAETCA NpUHMMaTh paBHbim 0,12 MMMa;

hj - pacyeTHas TOALLMHA 3aXKopa, M, onpeaenaemas no AaHHbIM HAaTYPHbIX HabAAEHWUI; NPU NX
OTCYTCTBMM A0NYyCKaeTca NpUHUMaTb pasHoi 0,8 oT cpeaHeit rnybuHbI MOTOKa NpU pacxode BoAbl
3a)KOPHOro nepuoaa;

m, b - o6bo3HayeHunA Te e, YtTo B 7.8.

Harpysku oT ABMXYLLErocs Topoca

7.22. HarpysKy OT BO34€eMCTBUA ABMKYLLETOCA TOPOCa HAa COOPYKEHUA BEPTUKANbHOTO Y OTKOCHOIO

(npu B > 40° ) npopuna F}., MH (pucyHok 28), Heobxoanmo onpeaenaTs no Gopmyne

F.=F +F.+F, (80

roe E, - HarpysKa oT HaaBOAHOM YacTu Topoca (napyca), MH;
Fc - Harpy3Ka oT KOHCO/IMANPOBAHHOM YacTn Topoca, MH;

F}{ - HarpyskKa oT Kuna topoca, MH.

{‘\,
lhy, }
o {
— T A N A R
ag F, 1“

el

1 - HagBoAgHaA YacTb Topoca (napyc); 2 - KOHCONMAMPOBAHHAA
YyacTb TOPOCa; 3 - KUAb TOpOCa

PUcyHOK 28. PacyeTHas MOAe b TOPOCa B MOMEHT Hanbonbluero
BO3JEMCTBMA Ha COOPYKeHUeE

7.23. HarpysKa oT HagBO4HOM YacTu TOpPoca BbluUCAsAEeTcA No Gopmynam:

a) ropuM30oHTaNbHAA COCTABAAIOWANA HarPy3Ku Fu,h , MH,



F,,=0,5[10" pg(1-y,) ik, , +c,ctgp, (k. ~1)h, |b,; )
0) BepTUKanbHaa COCTaBAKOLWANA HArPy3Ku F;,v , MH,

u-u?’

F,, = Fu,htg(90 -p-a; ) —0,5¢,ctgp,tga hb,, (82)

roe £; - nnoTHOCTb AbAa, Kr/m3;

¥, - nopuctocTb (nyctotenocts) nepaHoro obpa3oBaHWA, MPW OTCYTCTBUM CheLmanbHbIX
uccnenosaHuii gonyckaerca npuaumats ¥, = 0,5,

b, - cpepnss WrpnHa nperpaabl Mo GPOHTY B 30HE AEHCTBUA NEAAHOrO 0BPAa30BaHMA, M;

C, -3auen mexay obnomkamm ibaa B negaHom obpasosaHum, MMa, onpeaenaembiii N0 ONbITHbIM

AaHHbIM; MPY UX OTCYTCTBUK A0NYyCKaeTcsa npuHumats €, = 0,003...0,005 MlIIa ;

(Du - Yron BHYTPEHHEero TpeHnAa negaHoro o6pa303ava, rpag, npun OTCYTCTBUU CneunanbHbIX

nccnepoBaHuii npuHumats @, =35—-40°;
h - rnybuHa norpyKeHusa Kuns;

hu - pac4yeTHaA BbICOTa negAHOro O6pa3OBaHMﬂ, onpegenaeman No HAaTYPHbIM AaHHbIM; NpU UX

OTCYTCTBMM AOMYCKAETCA onpeaensatb h, no dopmyne

hu = 9, lht0’4 , (83)

roe hz - TOZIWNHA Nibgad HA MOMEHT 06pa3OBaHMH TOpPOCa, M, HO HE 6onee 0,6 m;

ku,qo 7 ku,c - KO3)OMLUMNEHTbI FOPU3OHTAIBHOM COCTABAAIOLWEN NAaCCMBHOIO AABAEHUA NefAHOro
0bpa3oBaHus, BbluMcasemble Mo Gopmynam:

_ cos(p, +90—f3)

k _
o cos(90—ﬁ)[1—\/k71_

; (84)

cos(p, +90-B+a,)

k = k..
" cos(90—,8)[1—\/g] 37 (8]

L sin(wu +0:f)sin(¢u -a,)
b cos(90—ﬂ—af)cos(90—ﬂ+au)

; (86)

_ sin(gou +af)sin¢)u
P cos(90—ﬂ—af +au)cos(90—ﬁ+au

; (87)
)



- cos(90—ﬂ)cos(90—ﬂ—af)
T c0s(90—ﬂ—af +0:u)c0s(90—,6’+au)

, (88)

rae @/ - yron TpeHna MexXay NbAOM U COOPYKEHWUEM, rpaj;

a,= arctgf’ (89)

f - KoadpduUMEHT TpeHua Mmexay /bAOM U COOPYKEHMEM, MPW OTCYTCTBMM CreumasbHbIX
nccnefoBaHuin gonyckaetca npuHumatb f=0,1-0,2;

au - Yron HaknoHa OTKOCa s1ie4AHoro 06pa3OBaHVIFI K TOPU3OHTY, NPU OTCYTCTBUUN CneymnasbHbIX
i a, =30°
nccnenoBaHn aonyckaetca npuHMmatTb 4, — ;

ﬂ - o603HaueHue TO Ke, uto B 7.9.
TouyKa NPUNOXKEHUA PaBHOAENCTBYIOLLEN Harpy3Kn OT HaABOAHOMN YacTu neasHoro obpasosaHusa

NPMHMMAETCA Bbllle YPOBHA BOAbl HA 0»33hu, npwm E,{,v <0 Harpyska Ha Coopy)XeHwe HanpasaeHa
BBEpPX.
7.24. Harpy3Ka OT KOHCO/IMAMPOBAHHOM YacTu 1IeAAHOro 06pa3oBaHUsA BbIYUCASETCA MO popmMmyiam:

a) ropM30oHTa/IbHasA COCTaBAAIOLLAA HArpy3Ku Fc,h , MH, no ¢opmyne (52) - 4ns oTAebHO CTOALLErO
coopy}KeHus 1 no popmysne (53) - ANA CEKLMM NPOTANKEHHOTO COOPYKEHUA C 3aMEHOM B HUX BEIUYMHDI

hy wa h, - PaCYETHYIO TOJILLMHY KOHCOAMAMPOBAHHOM 4YacTU, M, U YMHOMEHMEM 3HaYeHMA R, na
KoaboduumeHT . - OTHOLWEHME MPOYHOCTEN KOHCOMUAMPOBAHHOM YacTU M POBHOMO /ibAa Ha CXaTtue,
onpeaensaemblii N0 OMbITHbIM AaHHbLIM; MPU UX OTCYTCTBMU AOMYCKaeTca NpuHumaTb /e = 038, rae h, ,
R, - 0603HaueHns Te se, uto B 7.8; TO/ILMHA KOHCOIMAMPOBAHHOM YacTn TOpoca NPUBANMKEHHO MOXKET
6bITb MPUHATA PaBHOW hc = (058 - 2a0)hd (npunoskeHue P);

6) BEpTMKabHasA COCTaBAAIOLLLAA HArPy3KK Fc,v, MH,

F,,=F,,1g(90-8-a,). o
Toyka npunoxXeHua paBHOp,eVICTByIOU.Leﬁ Harpysku ot KOHCOHMAMpOBaHHOVI 4aCT NPUHUMaETCA

HUKe ypOBHA BOAbI HA 095]%.
7.25. HarpysKa oT Kuaa Bbluncasetcs no popmyiam:

a) rOpM3OHTaNIbHAA COCTaBAAOWan Harpysku Lk, MH,
F, =0,5[10°(p=p) g (1-w, ) (b~ h.)" ks +c0teg, (k =1) (h =R |, 01
6) BepTMKabHan coctasasiowan Harpyaku i, MH,

F., =Ftg (90 -p- a, ) -0, SCkctg(pktgaf (hk —h, ) b, ,(92)

rae (//k - NOPUCTOCTb (I'IyCTOTe}'IOCTb) negaHoro 06pa3OBaHMFI, onpegenaemana nNo ONbITHbIM

AaHHbIM; NPU UX OTCYTCTBUUN OOMNYCKaeTCA NPUHNMATb l//k = Oa3 - 0a4;



b - pacyeTHaa rnybuHa neasHoro o6pasoBaHWMA, M; NPW Ha3HAYEHMM PaACYETHOW FAYBUHbI
neasaHoro o6pasoBaHMA MOXKHO NPUHATb, YTO h,/h, =2—- 6;

bk - cpeaHAs WupKHa nperpaabl No GpPOHTY B 30HE AENCTBUA IeAsHOro 06pas3oBaHus, M;
Ck - cuenneHune (c yyeTom 3auena) negAaHoro obpasosaHus, Mla, onpegensemoe no OnbITHbIM
OAHHbIM; NPU X OTCYTCTBMKU AONycKaeTca npuHmmartb Cx = 0,02 - 0,03 MIa;

@ - yron BHyTpeHHero TpeHua neasHoro obpasoBaHusA, rpag, onpeaensemMbli Mo OMbITHbIM
=15-20°
[laHHbIM; MPU MX OTCYTCTBUM AonycKaeTca npuHumaTb Py ;
kk - K03 PULUMEHT rOpPM30OHTANIbHOM COCTaBAAIOWEN MNACCUBHOIO AaBAEHMA HArpPOMOXKAEHUA

0610MKOB /b3, BblUUCAAEMbIN N0 GOpMYyIam:

2

cos(g, +90—f3)

cos(90—,b’)(l—\/a)

;(93)

. sin((ok—i—af)sin(gok)
o cos(90—,b’—af)(cos90—ﬂ)

; (94)

P - 0603HaueHMe TO *e, uTo B 7.9.

Harpyska Ec,h, onpeaeneHHasa no ¢opmyne (91), He MoXKeT 6bITb HU B KakoM c/iydae 6osblue

HarpysKku F;J,j , onpegeneHHow no popmyne (79) npu 3ameHe B Hel BENUYMH b 1 hj Ha Dy (hk - hc)
COOTBETCTBEHHO.
To4Ka NPUNONKEHUA PaBHOAEMNCTBYIOLLEN HArpy3KM OT NOABOAHON YacTn neaaHoro obpasosBaHuA

NPUHUMAETCA HUXKe YPOBHA BOAbI Ha 0, 33(hk - hc) .

_ (o)
MpumeyaHme. Harpyska Ha COOpyKeHWE BEPTUKANAbHOTO NpoduIa onpeaenaeTcsa npu IB =90°,

MpunoxeHue A
(pekomeHnayemoe)

SJIEMEHTbI BOJTH HA OTKPbITbIX N OTPAXAEHHBIX AKBATOPUAX

A.1. DnemeHTbl BeTpa Hag NOBEPXHOCTbIO BOAOEMOB AOJIKHbI ONpeaensTbCa NyTeEM YMCIEHHOrO
NporHosa Ha OCHOBE pPe3y/NbTaTOB CTAaTUCTMYECKON 06paboTKM 6Gapuyeckux nonenm C MNomMoLLbio
BEPOATHOCTHOTO MOAENUPOBAHMA M C YYETOM HaATYPHbIX AaHHbIX, MOJNYYEHHbIX B COOTBETCTBUM C
TpeboBaHUAMM [1] 1 [2] NO MHKEHEPHO-TUAPOMETEOPONOTMYECKUM N3bICKAaHUAM A/1A CTPOUTENLCTBA.

A.2. DnemeHTbl TeuyeHMW no rAybuHe BOAOEMOB [OO/KHbl YCTAHAB/AMBATLCA MyTEM
rMAapPoANHAMMUYECKOTO N BEPOSTHOCTHOrO MOAENIMPOBAHMA C YYETOM 3/1EMEHTOB NPUIMUBHbLIX U CTOKOBbIX
TEYEHWUI, a TaKMKe HaATypPHbIX AaHHbIX, MOJIYYEHHbIX B COOTBETCTBUM C TpeboBaHuamu [1] u [2] no
NHXEHEePHO-TMAPOMETEOPOIONMYECKMM U3bICKAHUAM NS CTPOUTENbCTBA.

A.3. OnpeaeneHne 3N1eMeHTOB BOJIH Ha OTKPbITbIX U OrparkAeHHbIX akBaTOPUAX cneayeT NPoBOAUTb
Ha ocHoBe maTtepuanos A.6 - A.20.

B KauecTBe UCXOAHbIX AaHHbIX CIe4yeT UCNONb30BaTb KapTbl INYOUH U AaHHble 06 3/1emMeHTax BETpa,
NOJIyYEHHbIX B COOTBETCTBMM C A.1.



PekomeHayeTca nNpoBoAUTb BepPUDMKALMIO MOJYYEHHbIX 3HAYE€HUIA 3N1eMEHTOB BOJIH Ha OCHOBe
OAHHbIX U3MEPEHUIA, BbINOJHEHHbIX B HAaTYPHbIX YCN0OBUAX B cOOTBETCTBMM C [1] 1 [2].

A.4. TpaHcdopmaumio BOMH Ha TeYEHUU cnedyeT YuMTbiBaTb C MOMOLLBIO anpobMpoBaHHbIX
MeTO/0B pacyerTa.

A.5. JonycKaeTca onpefeneHne XapaKTePUCTUK BOJIHEHUSA HA OCHOBE MMAPOAMHAMWUYECKOro U
BEPOATHOCTHOIO MOAENNPOBAHMUA C WUCNONb30BaHMEM CMEKTPasNbHO-AUCKPETHbLIX WAWU CNEKTpanbHO-
napameTpuyYecKMx mogenen.

BepuduKaumio pesynbTaToB rMapoaMHaMUYEcKOro MOAENINPOBAHUA PEKOMEHAYETCS NPOBOANUTD
No MMEWMMCA AaHHbIM M3MEPEHUN XaPaKTEPUCTUK BOJIHEHUA B HATYPHbIX YC/IOBUAX WM Ha
du3nYecKkux moaenax.

SN1eMeHTbl BOJIH B Fﬂy6OKOBOAHOI7’I 30HEe

A.6. CpegHsAs BbicoTa h , M, U cpeaHuit nepmog BonH 1, ¢, B ryBOKOBOAHON 30HE A0/KHbI

onpeaenATbCa MO PacyeTHOM CKOPOCTU BeTpa V. no BepxHei ormnbatoweit kpusol pucyHka A.1l. MNo
2

3HayeHuAM Be3pasmepHbIX NapameTpos gt/VW 7 gL/VW , W BepxHei ormbatouen KpmMBon cnepyet

_ 5 _
onpepensatb 3HaYeHUs ghd /Vw n gT/VW M MO MEHblUEeMY M3 HUX MPUHATb CPEAHIO BbICOTY U
cpeaHuii nepuos BOSH.
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PucyHok A.1. FpadmKku ana onpeaeneHms s1eMeHTOB BETPOBbIX
BOJIH B rlyOOKOBOAHOMN N Me/IKOBOAHOM 30HaX

OnvHy pasroHa BosHbI L, m, cnegyeT onpeaensTs No KapTorpapuyeckomy maTtepuany c y4eTom
HanpaB/ieHUs BeTpa.

3Ha4yeHuA ANUHbI npeanenbHOro pasroHa Lu, M, AONYyCKaeTcA NpunHMMmaTb no Ta6nmu,e A.l ona

3a4aHHOW pacyeTHOM cKopocTu BeTpa v, M.

Tabanuya A.1



CkopocTb BeTpa Vy, m/c

20

25

30

40

50

3HauyeHuna ANMHbI NPefenbHOro
pasroHa L1073, m

1600

1200

600

200

100

CpepaHioto o/IMHY BOTH A , M, NpY U3BECTHOM 3HayeHuun T cnegyeT onpenenatb no ¢opmyne

Ay

]_-vZ
=£ (A1)
T

MpumeyaHue. Mpu NepemeHHbIX CKOPOCTAX BETPA BAO/Ib Pa3roHa BOJIH AOMNyCKaeTca NpPMHUMATb

hd no pe3ysbTaTaM nocnenoBatesibHOro onpeaesieHnA BbiCOTbl BOJIHbI 1A Y4aCTKOB C MOCTOAHHbIMU

3Ha4YeHMAMU CKOPOCTU BETPA.

A.7. BbicoTy BO/IHbI i%-HOW 0becne4yeHHOCTU B CUCTEME hd,- , M, crieyeTt onpenenAatb YMHOXKEHNEM

cpefHen BbICOTbl BOJIH Ha KO3QPUUMEHT

1

k; NPMHMMaeEMbI No rpaduKam pucyHKa A.2 pna

2 2
6e3pasmepHOI Be/INYMHDI gL/VW . Mpu cnoxHon KoHUrypaunm 6eperoBoit YepTbl 3HaYEHUE gL/Vw

’n 2
AONKHO NPUHUMATBLCA MO BEANYMHE ghd /Vw 1 BepxHel ormbatoLen Kpueoi pucyHka A.1.

_ By
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’ T
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PucyHok A.2. F'pad MK 3HaYeHMN KoadPpUuLmeHTa k,-

dnemeHTbl BOAH € 06ecnedeHHOCTbo Mo pexumy 1; 2; 4% HeobxoaMMo NpUHUMaTb MO GYHKUMAM
pacnpeaeneHus, onpeaensiembliM N0 HAaTYPHbIM AAHHbIM.

A.8. MNpun CNoXKHOM KOHOUTYpauum NoaBeTPpeHHON beperoBoi AMHUK CpeaHAA BbICOTa BOJIH hd , M,

MOXET onpeaenaTbca no popmyne



By = 0,125k +21(h3 +13) +13(h +12)+3.5(hF + 1), (a2)

roe hn , M, (Nnpu n=1; +/-2; +/- 3; +/- 4) - cpeaHWNe BbICOTbI BOJIH, KOTOPbIE AO/KHbI MPUHUMATHCA

COrnacHo pucyHKy A.1 no pacyeTHOM CKOpPOCTM BeTpa Vw N NPOEKLUAM Nyden L,,, M, Ha HanpaBneHue
rMaBHOrO ay4ya, COBMAZalOLLEro C HamnpaBieHMem BeTpa. Jlyun nNpoBOAATCA M3 PACYETHOM TOYKU A0
nepeceyeHus c AMHUen bepera c HTEpPBaIOM +/- 22,5° OT rNaBHOro ayya.

Mpwn HaAMYMKM Nepes, pacyeTHbIM CTBOPOM 6ONbLIOIO KOAMYECTBA NPENATCTBUI B BUAE OCTPOBOB C
YrN0BbIMU pa3zmepammn meHee +/-22,5° n cymmoit yrnosbix pasamepos 6oee 22,5° cpeaHIo0 BbICOTY BOJIH

h,, , M, B CEKTOpe N c/iieayeT onpeaenatb no popmyne

kll lll

7 72 72

hn - Zl&m'hm‘ + Zlvnjhnj , (A3)
i= j=

rae mm', vnj - COOTBETCTBEHHO YyrsoBble pa3mepbl i-ro npenAaTcTenAa n j-FO NMPOMEXKYTKa Mmexay

cocefiHMMM NPENATCTBUAMM, OTHECEHHbIE K yray 22,5° (l =1, 2, 3~--kn; j=12, 3---1,,) B npeaenax
N-ro cekTopa, HasHayaemoro B uHTepsane +/- 11,25° oT HanpasaeHUA nyya.

CpeaHue BbICOTbI BOMH h, ) hnj , M, cegyeT onpeaenatb No pMcyHKy A.1 no pacyeTHOM CKoOpoCTH

BETPa W pasroHy L, paBHOMY NpoeKumam nyyei L, wn Lnj, M, Ha Hanpas/eHue BeTpa. Jlyun L, Lnj
paBHbl COOTBETCTBEHHO PACCTOSHMWIO OT PACYETHOM TOYKM OO NepeceyeHus C i-m NpPenATcTBUEM WM
noABeTpeHHbIM 6eperom B j-m NPOMEKYTKeE.

CpeaHuii nepuop, BONH onpegensetca no 6es3pasmepHomy napameTpy gT/VW, KOTOpbIi

T 2
NPUHUMAETCA COrNacHO PUCYHKY A.1 Npu U3BECTHOM 3HaYeHUU ghd /Vw . CpeZHIot0 A/IMHY BOJH ciesyeT
onpeaenatb no popmysne (A.1).

MpumeuaHue. KoHourypaumus 6eperoBoit YepTbl NPUHMMAETCA CNOMKHON, ecnu Lo/ Ly 22 ,

roe L vt Loy - HanBonbwmii u HammeHbwmii Nlyuun, NPOBEAEHHbIE U3 PACUYETHOMN TOUYKM B CEKTOpE +/-
45° OT HanpaBAeHWA BETPa A0 NepeceyeHuns C NoABeTpeHHbIM beperom.

A.9. TMpesBbllleHWe BEPLIMHbI BOMHbI Haf, pacyeTHbiIM yposHem 7., m, onpegensetca no

—, _
6e3pasmepHomy napameTpy 7. /h, (pucyHoK A.3) ana [aHHOTO 3HaYeHUs hi /gT npu d//ld =0,5,
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PucyHok A.3. Tpadukm ana onpegeneHus sHadeHuin 7. /hi

B MmesikoBogHow U e sur /hi B NPW60OIMHOM 30HaXx

D/leMeHTbl BOJIH B MEHKOBO,D,HOVI 30HE

A.10. BbicOTy BOH i%-HOW ob6ecneyeHHOCTH hi, M, B ME/IKOBOAHOW 30HE C YKAOHamu gHa 0,002 n
b6onee cneayet onpeaenatb no popmyne

h, = ktkrklki}_ld , (A.4)

roe k, - KOadPUUMEHT TpaHcPopmaLumu;

kr - KoapPUUMNEHT pedpakumm;

k; - 0606LWeHHbIN KO3 DUUNEHT NOTEPb;

k,- - K03$PMLMEHT obecneyeHHOCTU BOIH B CUCTEME.

KoaddpuumeHTsbl kt, k,, u k/ cneayet onpeaenatb no A.11.
[nvHa BOAH, nepemellatowmxca M3 rnyboKoBOAHOM 30HbI B MENIKOBOAHYIO, onpeaenserca no

- 72
PUCYHKY A.4 Npu 3aAaHHbIX 3HAYEHUAX Be3pasmepHbIX NapameTpoB d/ﬂd " hq% /gT~ . Mepuoga BoSH
NPUMHUMAETCA PaBHbIM NEPMOoAY BOJH B ry6OKOBOAHOM 30He.
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PucyHoK A.4. TpaduKkn ans onpeseneHuns 3HaueHun A /ld

B ME/IKOBOHOM U ﬂm /ﬂd B NpMbOIMHON 30Hax

MpesbilleHne BePLUNHbI BONHbI Haf, pacyeTHbIM ypoBHeM 7., m, cneayet onpeaensaTb N0 PUCYHKY

> 72
A.3 pns AaHHbIX 6e3pasmepHbIX BENUYMH d/ﬁd " hl% /gT".
A.11. KoadduumeHt TpaHchopmauum cneagyet npuHUMaTb no rpaduky 1 pucyHka A.5.
KoadpumumneHT pedpakumm gonxkeH onpeaenatbcsa no dopmyne

k, = \/a—",(A.S)
a

rae 4, - paccToaHMe MeXay CMeXHbIMU BOJTHOBbIMM ly4amu B rNy6OKOBOAHOMN 30HE, M;
a - pacctosiHMe Me4y TeMM e NydyamMu Mo AUHUM, NpoxoadAleir 4yepes 3afaHHYI TOUKY
MeNKOBOAHOW 30HbI, M.
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PucyHok A.5. FpadmKku ana onpeneneHms sHa4eHumn:

KoadduumeHTa kt (1) v napameTpa dc,. /Zd (2)

Jlyun BO/IH Ha nnaHe pedpakunm B rNybOKOBOAHOM 30HE HEOBX0AMMO NPUHUMATL MO 3aA4aHHOMY
HanpaB/IeHUIO PaCNpPOCTPaHEeHNA BOJH, @ B ME/IKOBOAHOM 30He UX CeAyeT NPoA0KaTb B COOTBETCTBUM
CO cXemoi a U rpadurKkamm 6 pucyHKa A.6 COrnacHoO WITPUXOBOM IMHUM CO CTPESIKaMU.

a)
d=X/2>,i/
aj__t_ —
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N
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PucyHoK A.6. Cxema (a) 1 rpadpukm (6)
ON15 NOCTPOEHMA NnaHa pedpakumnm

0606uWweHHbIN KoadPUUMEHT noTepb k[ OO/IKEH onpeaenaTbCA MO 3aAaHHbIM 3HAYeHMAM



napameTpa d/;td W YKNOHY AHa i (Tabnuua A.2); npu yknoHax gHa 0,03 n 6onee cneayet NpuUHMMaThb
3HayeHne obobLeHHoro KoadpdnuUmeHTa NoTepb PaBHbLIM eANUHULLE.
MpumeyaHue. Mpu cNOKHOM KOHOUTYPALIMK AHA U YAaCTUYHOM 3aLMLLEHHOCTM aKBaTOPUMU 3HAYEHUE

KoadpoumumneHTa kr cneayeTt NPMHUMATL NO pe3yabTaTamM onpegeneHna KoadPuumneHToB pedpakunm ana
BOJIHOBbIX /Iy4ei, NPOBOAMMbIX U3 pacyeTHOM TOYKW B HanpasaeHUAX Yepes 22,5° oT r1aBHOro ny4a.

Tabanuya A.2

OTHocuTeNbHaA 3Hauenus kosbduumenTa K; npu yknomax ama i
ny6usa d 4, 0,025 0,02 - 0,002

0,01 0,82 0,66

0,02 0,85 0,72

0,03 0,87 0,76

0,04 0,89 0,78

0,06 0,9 0,81

0,08 0,92 0,84

0,1 0,93 0,86

0,2 0,96 0,92

0,3 0,98 0,95

0,4 0,99 0,98

0,5 1 bonee 1 1

A.12. CpegHioto BbICOTY U CPeaHMUIA Nepnos BOJSIH B MEIKOBOAHOW 30He € yKAoHamu gHa 0,001 u
MeHee HeobxoaMmo onpeaensTs No rpadukam pucyHka A.1. Mo 6e3pasmepHbIM NapameTpam gL / Vj "
gd/sz NPUHUMAIOTCA 3HAYEHUA gE/sz 7 gT/Vw W MO HUM OnpesenArTCA E nT.

BbICcOTYy BOJIHbI i%-HOW 0Becne4YeHHOCTM B CUCTEME CefyeT OnpenenaTb YMHOXKEHUEM cpeaHel
BbICOTbl BOJIH Ha KO3pduUMEHT ki, NPUHMMAEMbIN No rpadmkam pucyHka A.2. Mo 6Ge3pasmepHbim

2 2
napameTtpam gLV, w gdlV, onpeaenalnTca 3HayeHua KoadpduumeHTa k,-, M3  KOTOPbIX

NPUHUMAETCA HAUMEHbLLUN.

CpegHiolo A/MHY BOMH MPU M3BECTHOM 3HAYEHWM CpedHero nepuoaa cnepyet onpenenato B
cooTtseTcTBUM C A.6.

MpeBbllweHMe BePLUNHbI BOJIHbI HA, PAacYeTHbIM YPOBHEM A0/XKHO ONpenenaTbCa No pUCcyHKy A.3.

MpumeyaHne. IneMeHTbl BOJIH, NepemMeLLatoWLnXCs U3 MeIKOBOAHOM 30HbI € YKAoHamu gHa 0,001
N MeHee B 30HY C YKnoHamu gHa 0,002 1 6onee, fonKHbI onpeaensaTbes cornacHo A.10 n A.11, npu atom

BbICOTa MCXOAHOW cCpeaHel BbICOTbl MPUHMMaeTCA h = hd.

dnemeHTbl BOJIH B NPpUHOMHOM 30He

A.13. BbicoTy BOIH B NpnbOMHOI 30HE hsurl% , M, cnenyet onpeaenatb 414 3a4aHHbIX YKJIOHOB AHa



i no rpadmkam 2, 3 n 4 pucyHka A.5: no 6e3pasmepHoit BennYMHe dcr/ld HaXo4UTCA 3HayeHue
72
B,/ T o Hemy onpegenaetca L
ONnHY BONHbI B NPUBOMNHOM 30HEe /1SW , M, cieayeT onpeaenaTb Mo BepxXHein ormbaroLein Kpmuson

pUCYHKa A.4, NpeBbilleHK e BEPLIMHBI BONHbI Haj, PacieTHbIM ypoBHeM Te.sur - NO BepxHeii ornbatoLueii
KpmBOM pucyHKa A.3.

A.14. Kputnyeckan rnybuHa dcr , M, MPM NepBOM OBpPYLUEHNUN BONH AO0/KHA ONpesenaTbca gs
3aaHHbIX YK/IOHOB AHa i no rpadumkam 2, 3 n 4 pucyHKa A.5 meTogom nocnenoBatesibHbIX NPUBANKEHUNA.
Mo pagy 3agaBaembix 3HayYeHuM raybuH d B cootBeTcTBuM ¢ A.10 1 A.11 onpeaensatoTca BeJINYMHDI

— —
hi /gT 1 no rpadmkam 2, 3 n 4 pucyHka A.5 - COOTBETCTBYIOLLME MM 3HAYEHUA dcr //10;, M3 KOTOPbIX
NpUHUMaEeTCA dcr , YACNEHHO coBnagatoLee ¢ 04HOM U3 3agaBaembix rybuH d.

A.15. KpuTuyeckylo rnybuHy, COOTBETCTBYIOWYIO MNocAeaHeMY O6pPYLIEHU0 BOJH dcr,u npu
MOCTOAHHOM YK/IOHE AHa, CaeAyeT onpeaenatb no popmyne

dcr,u = k:_ldcr ’ (A'6)

roe k, - K03 dMLMEHT, NpUHMMaemblli o Tabanue A.3;
N - Yucno obpylieHuit (BKAoYaa nepsoe), NPUHMUMaemoe 13 paga N = 2, 3 U 4 NpuU BbINOSHEHUU

HepaBeHCTB k:_z >0,43 k;_l <0,43

Tabnnua A.3

YKNOH AHa i 0,01 | 0,015 | 0,02 | 0,025 | 0,03 | 0,035 | 0,04 | 0,045 | 0,05

K03¢)¢VILI,VIGHT ku 0'75 0163 0;56 0,5 0;45 0,42 0,4 0,37 0,35

Mpwu onpeaenenHnn raybuHbl nocnegHero obpyLeHuns dcr,u KoadpdnumneHT ku WAn NnpousseseHne
KO3pPMUMEHTOB He A0JKHbI NPUHMMaTbCA meHee 0,35.

d

Mpu yknoHax aHa 6onee 0,05 ciegyeT NPUHUMATL 3HaYEHME KPUTUYECKOW rYBMHbI dcr Aoy,

MpumeyaHue. MNMpu nNnepemeHHbIX YKNOHaxX AHa LONYCKaeTcA NPUHUMATL dcr,u no pe3ynbratam
nocnenoBatTeNbHOro onpegeneHnAa KPUTUYECKUX I'}'Iy6VIH ANnAa y4aCTkoB AHa C NOCTOAHHbIMU YKZIOHaMM.

DNeMeHTbl BOJIH Ha Ol'pa)KAEHHOﬁ aKBaTopuun

A.16. BoicoTy andparnpoBaHHOM BOHbI hdgf, M, Ha OTPa*KAEHHON aKBaTOPUK CneayeT onpeaenaTb
no popmyse

hdif =k, hi, (A.7)

roe kd;‘f - KoadPUUMeEHT andpaKunm BosH, onpeaensaembit cornacHo A.17, A.18 n A.19;
h,- - BbICOTA UCXOAHOM BO/IHbI i%-HON 06ecne4YeHHOCTH.
B KauecTBe pacyeTHOM AJIMHbI MPUHUMAETCA UCXOAHAA ANMHA A Ha BXOZE B aKBaTOPUIO.

A.17. KoadpduumneHT andpakumm BoaH kdif,s ONA aKBaTOPUU, OrpasKAeHHOW OAMHOYHBIM MOJIOM



(an 3a4aHHOM 3Ha4YeHWUn yrna IB, rpag, OTHOCUTE/IbHOM pPACCTOAHUU OT ron0oBbl MOJ1a A0 TOYKU B

pacyeTHOM CTBOpe kdg‘f’ v 3Hauennn yrna P, rpag), chegyer NpuUHMMAaTh B COOTBETCTBUM CO CXEMOIA U
rpadmKkamm pucyHKa A.7 COrlacHO LUTPUXOBOM IMHUM CO CTPESIKAMMU.
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PucyHok A.7. TpaduKkun gna onpegeneHua sHayeHum

KoadPpuumeHTa kdi 5

A.18. KoadduumeHT andpakumm BoaH kdiﬁc Ha aKBaTOPMM, OrparkAeHHOM CXxoAALMMMNCA MONaMK,
onpeaensertca no popmyne

kdgf,c = kdif,ch , (A.8)

rae Ve - KoadpduumMeHT, NpMHUMaeMblit N0 PUCYHKY A.8 A8 AaHHbIX 3HAYEHW d. n kdif,cp .
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PucyHoK A.8. Tpadukm 3HaueHui koadduumenta ¥,

3nauenve 4, onpegensetca no popmyne

_L+L+b

dL‘
2b

» (A.9)

roe l1 7 lz - paccTosiHMA OT rpaHuy, BonHoBow TeHu (MBT) go rpaHuy andpakuum sonH (I4B),
NPMHUMAEMbIE B COOTBETCTBUMN CO CXEMOM U rpadmMKamm puUcyHKa A.9 cornacHo WTPUXOBOM JMHUKU CO
CTpenkamu;

b - wupunHa BxOoAa B NOPT, M, NPUHMMaEeMan PaBHOM MPOEKLMU PACCTOAHMA MeXKAy ronoBamm
MO/1I0B Ha GPOHT UCXOAHOM BOJHbI.
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PucyHok A.9. Cxema (a) n rpadukm (6)

Ons onpeaeneHnna sHauyeHui | la

3HayeHne KoadduumneHTa kdif,cp onpenensaeTca Tak »Ke, Kak u kdif,s cornacHo A.17 anAa TO4YKM

nepeceyeHuns rnaBHoOro siy4ya ¢ GPoOHTOM BOJIH B PaCYETHOM CTBOpE.
MonoxeHne rnaBHOrO Jiyda Ha cxeme pucyHka A.9, a HeobxoAMMO NpPUHMMATb MO TOYKaAM,

PaCcroIOKEHHbIM OT rpaHuLbl BOAHOBOM TeHu (IBT) mona ¢ meHbwum yrnom P, , rpaa, Ha pacctoaHUAX
X, M, onpegensaembix no ¢opmyne

_ leal _lal (12 _b)

X =
lal + Za2 ' (Allo)

rae lal n laz - B€/IN4NHbI, NPUHNMaeMble B COOTBETCTBUU CO CXeMOoM U I'pad)MKaMM PUCYHKa A.9.

A.19. KoadduumeHT gudpakumm BosiH kdif,b AN aKBAaTOPUMN, OFPaXKAeHHOM BOJITHO/IOMOM, A0JIKEH

onpeaenaTbca no ¢opmyne
— 2 2
kdif,b - kdif,sl + kdgf,sz , (A11)

roe kdif,sl " kdif,sZ - K03 PUUMeHTbl AndpaKLMM BONH, onpeaensemble A/1A rON0BHbIX Y4aCcTKOB
BOJIHONOMa cornacHo A.17.

A.20. BbicoTy andparnpoBaHHOM BOJIHbI C YYETOM OTPAXKEHMUS €€ OT COOPYKEHUI 1 Nperpag, hdif,r
, M, B J@aHHOW TOYKe orpaxgeHHo akBaTopuMmM HeobXxoAMMO onpeaensaTb No popmyne

hdi}",r = (kdg'f + kref ) hi , (A.12)
roe

k., =k, kkk., . -e"®"* [cosf (A13)

of = Maif "M pPrer i



kdgf,s - KOapdMLUMEHT anbpPaKLMN B CTBOPE OTPAXKAIOLLEN NOBEPXHOCTU, ONPeLenieMblil COrNacHo
A.17,A.18 n A.19;

k, w kp - KoadduuMeHTbI, onpegenaembie No AgaHHbIM Tabauubl [.1 npunoxexua [;

0. . yron mexay GpoHTOM BOJIHbI U OTParKatoLLei NOBEPXHOCTbLIO, rpag;

r/ A - oTHOCUTENbHOE PAcCTORHWE OT OTPaXKAIOLLEH NOBEPXHOCTU A0 PACYETHONM TOUKM MO Nydy
OTpaeHHOM BOJIHbI, NPU 3TOM Hanpas/eHME 1y4a OTParKEHHOM BOJIHbI AO/IXHO MPUHUMATBCA U3 YCI0BUA
paBeHCTBa YI/10B NOAX0AA U OTPAXKEHUA BOJIH;

k

ref,i - KO3IQOULMEHT OTPAXKEHMA, MPUHUMAEMbIN Mo Tabamue A.4; Npu yrie HaKA0HA OTParKatoLLel

NOBEPXHOCTM K ropn3oHTy bonee 45° cnepgyeT NpMHUMaTb KOIODUULMEHT OTPaXKeHUA kref,i =1 .

MpumeyaHne. BbICOTY BOJIHbI Ha OrPaKAEHHOW aKBAaTOPUM C MEHALWMMUCA TAyBMHaMM
OOMNYCKaeTca yTOYHATL cornacHo A.10 n A.11 npu Hagnexalwem o60cHOBaHUM.

Tabnunua A.4
NonorocTb 3HaueHus kref,i NPMW YKNOHaxX oTpakatoLei NOBEPXHOCTY i
BOJIHbI ﬂ/hdif ) 05 0,25
10 0,5 0,02 0,0
15 0,8 0,15 0,0
20 1 0,5 0,0
30 1 0,7 0,05
40 1 0,9 0,18

MpunoxeHue b
(pekomeHnayemoe)

ONPEAENEHWE BbICOTbl BETPOBOIO HATOHA

6.1. BbicoTy BETPOBOro HaroHa Ahset, M, NPW MOCTOAHHOW rNybuHe d akeBaTopuu M He3 ydyeTa
KOHPUrypaunm 6eperoBoit IMHUK AONYCKaeTca onpeaensats no popmyne

2
Ah,, =k VoL

set w g(d+g,5Ahset)C0saW’ (5.1)

nnn

2

VL
Ah,, =d| |2k, ——=cosa, +1-1]| (514

set w 2

gd




rae 6Xw - yron mexay I'IpO,CI,OJ'IbHOVI OCblO BOOOEMA U HanpaBaeHNemM BETpPa, rpaj;

EanHULBI M3MmepeHUA AaHbl B COOTBETCTBUMN C Od)MLI,VIa}'IbeIM TEKCTOM OOKYMEHTA.

Vw - pacyeTHas CKOpOCTb BeTpa, M2/c;
L - AnvHa pasroHa, m;

kw - KO3pPUUMEHT, NPUHUMAEMbIN No dopmyne

k =3/1+0,0138 Vy 1077
W ; ,(B.2)
gv

o 1075 12
V' - Ko3dpduUMEHT KMHEMATUYECKO BA3KOCTM Bo3ayxa; Npu g = 9,81 m/c?n V = 107 m™/c;

k, = 3(1 + O,3VW)10_7 .(B.2a)

B.2. BbicOTy BOJIHOBOrO HaroHa Ahwav, M, B NPMOOMHOW 30HE AOMYCKAeTCs OnpeaensaTb no
dopmyne, pekomeHayemoli [1]

2
Ahwav = 13,7 (h&rj 7 (5-3)
g T

rae hsur - pac4yeTHaA BbICOTA BOJIHbI MO IMHUW NepPBOTro O6pyLIJEHMFI, M,

T - cpepHwnit nepyoa BONHBI.
MMetoTcA yKa3aHMsA, 4TO MOCKONbKY NapameTpbl BOH OrPaHUYMBAIOTCA NpeaeibHO BO3MOMXHOM KX

KPYTU3HOM hil A= 0:1, BbICOTa BETPOBOro HaroHa Ahwav umeert npegen ~ L8 M,

MpunoxeHue B
(pekomeHnayemoe)

OLEHKA YCTOWYMBOCTU TPYHTA, NOABEPXKEHHOIO
r'MAPOAMHAMUWYECKOMY BO3ZAENCTBUIO (BO/HbI, TEYEHUE)

B.1. YcTOMUYMBOCTb rpyHTa, CAaratolWero AHO akBaTopuu BOAM3KU COOPYKEHMSA, NOABEPKEHHOrO

BO/IHOBOMY BO3ZENCTBMIO, OLEHUBAETCA CPAaBHEHMEM MPUAOHHON MAKCMMANBbHOM CKOPOCTU Vb,max
(5.18, 5.20, 5.32) uaun Vf,max (5.19) co 3HaYeHnem gonyckaemom NPUAOoHHON CKOPOCTU Vb,adm .

3HaveHue Vb,adm , M/c, Ana rpyHTa KpynHocTtbio ¢pakumin D <= 100 mm cneayeTt NPUHUMaTL Mo
pUcyHKy B.1, a gns rpyHTa KpynHocTeto D > 100 mm - no popmyne




roe Pp - NNOTHOCTb MaTepuana rpyHTa, /m3;

P - nnotHocTb BOAbI, T/M3.

Vb. adrm+ mic

1.6 : “
1.4 L7
1.2 » v
1.0

0.8 =
0,6 O61acTe
’ JOITYCKAEMBIX
j i
04 = CKOpoCTeH
0,2 —

0

P

01 01502 0304 06081 2 3 456810 20 30 40 60 80100 D,mm

PucyHok B.1. I'paduK gonyckaembix 3HaYEHUI CKOPOCTEN

Mpu I/h,max > I/b,adm nnu Vf,max > Vb,adm cneayeT yuuTbiBaTb BO3MOMKHOCTb pPa3mMbiBa AHA
aKBaTOPUM Y OCHOBAHMA COOPYXKEHUA U NPU HEOBX0AMMOCTM NpeaycMaTpMBaTb MepPonpuUATUA No 3alumTe
OT pa3MbiBa M NOAMbIBA OCHOBAHUA COOPYKEHMUA.

B.2. Mpu HasHaYeHUN KPYNHOCTU KpenaeHna KaMHemM AHa akBaTOPUWM UAM MOBEPXHOCTM Hacbinei
(6epm) cnegyeT Npon3BOANTL MPOBEPKY YCTOMYMBOCTM MaTepmrana KpenaeHus rno sasmcumoctam B.1.

B.3. Mpu KpenseHnn oTKoCoB, NOABEPHKEHHbIX BONTHOBOMY BO34,eMCTBMIO, PBaHbIM KaMHeM (ropHoM
Maccolt), 06bIKHOBEHHbIMM U GAaCOHHbIMU BETOHHLIMU U XeNe306eTOHHbIMM BAOKaMK pacyeTHYIo0 maccy

oTAaenbHoro anemeHTa m uan M, | 1, cneayet onpenenats:
NPy PacnonoMKeHUU KaMHA nauM 610Ka Ha ydaCTKe OTKOCA OT BepXa COOPYXEeHUA A0 rybuHbl z =
0,7h no ¢popmyne

3,16k, p, 1’ 2
m = 3 Z
P4 J1+ctg’ o ; (8.2)
Yo,
TO Xe, npun z > 0,7h no popmyne
7,52
)
m, =me , (B.3)

roe kfr - Ko3ddULMEHT, nprHUMaembIi no Tabauue B.1; npu A /h >15, a takke npu cnoskHom
npoduie YNCNeHHoe 3HaYeHne KoadpduumeHTa kfr cneayet yTOYHATb NO AaHHbIM OMbITOB;

Pm - NNOTHOCTb MaTepuana KpenneHus, T/m3.

Tabnuua B.1



KoadppuumneHt kfr
dneMeHTbl KpenseHua
npu Habpocke npu yknagke
KameHb 0,025 -
O6bIKHOBEHHbIE BETOHHbIE 6/10KM 0,021 -
TeTpanogbl n apyrue GacoHHble 610KK 0,008 0,006

B.4. KpenneHne OTKOCOB HECOPTUPOBAHHOW KaMeHHOW HabpocKoi (ropHoi maccoli) gonyckaeTca
BbIMO/IHATL NPU BbICOTE BOJIHbI He 6osiee 3,0 M, eCM NONOrOCTb OTKOCA ctgp <5 , U He 6onee 3,5 m npu

ctgp >S5, HecopTMpoBaHHYIO KameHHyl0 HabpocKy cneayeT cyuTaTb MPUTOAHOW ANA KpenneHus

OTKOCA, €C/IM OHa XapaKTepusyeTca 3HavyeHUsmuM KoaddpuumeHTa kgr 3epHOBOro COCTaBa,
COOTBETCTBYOLMMM 3aLUTPUXOBAHHOM 30HE Ha PUCYHKe B.2.
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PucyHok B.2. I'paduk ana onpegeneHns gonyctmmoro
3epHOBOr0 COCTaBa HECOPTMPOBAHHOM KAMEHHOM HabpoCcKK
ONA KpenieHna 0TKOCOB

3HayeHne KoadpduumeHTa kgr [OMKHO ONpeaenaTbca ANnA Kaxaon ¢pakuum Habpocku no
dopmyne

m. D,



roe m - pacyeTHaa mMacca, T, KAMHA KpeneHus;
m; - cpepHas macca, T, KaMHsA -1 GpaKuMm HabpoCKu;
pu D, - npuBegeHHble AMAMETPbI, M, 3/1IEMEHTOB KaMeHHOM HabpocCKM, T.e. AMaMeTpbl LWapa,

06bem KOTOPOro paBeH CpeaHecTaTUCTMYECKOMY 06 beMy YacTuL, Maccoi cooTBeTcTBeHHO m u 7,

.(B.5)

Mpn oTKOocax, NONOroCTb KOTOPbIX HAaXOAWUTCA B npeaenax 3<ctgp< 5, pacyeTHoe 3HayeHue
Maccbl m cieayet onpeaenatb no popmynam (B.2) u (B.3).

B.5. Mpu1 Nonoroctu oTKOCoB S5<ctgp<15 , YKpennaemblx HeCOPTMPOBaHHOMN Pa3HO3EPHMUCTOM
KaMeHHOW HabpOCKOM, pacyeTHYI0 Maccy KaMHA M, T, COOTBETCTBYIOLLYIO COCTOSHUIO ero npeaenbHoro

paBHOBECUS OT AENCTBMA BETPOBbIX BOJIH, HE0b6X0AMMO onpenenaTs no dopmyne (B.2) npu A/h>10 ¢
1,45
5
ctgp

MuHMManbHOe cogepikaHme GpaKkumit pasmepom D, 2D LLOIKHO MPUHUMATLCA B COOTBETCTBUM

YMHOMEHMEM MOJIYYEHHbIX Pe3y/ibTaToB Ha KO3GOULMNEHT k(/, =

c Tabnuuen B.2.

Tabnuua B.2
KoadduumeHT pasHozepHucTocTn Deo/Dio 5 0 20 40 - 100
MuHMManbHoe cogepkaHue, % (no Becy), dppakunii c 50 30 25 20
pasmepom D,>D

B.6. MpK nonoroctM oTKOCOB Ctg§0<3, YKpennsiemblXx HecopTMPOBaHHOW pPa3HO3epPHUCTOM
KaMeHHOW HabpoCKOM, pacyeTHyld Maccy KamHa m, T, HeobxoAMMO oOnpeaensTb Ha OCHoBe
3KCNEePUMEHTabHbIX UCCe0BaHUMA.

B.7. MNpu coBMmecTHOM BO34EMCTBUM BOJIH U TEYEHMI, COBNALAIOLLMX MO HAMPaBAEHUIO, CYMMapHOe
cpefHee MO BPEMEHW 3HayeHMe KacaTe/lbHOro Hanps)KeHWA Ha MOBEePXHOCTb AHa Heobxoanmo

onpepgenatb no popmyne (npu 7. > 0,87, ):

2
TCW = TC +sz; Z'C :ng, (36)

rae Tc - KaCaTe/ibHOe HanpAXeHwune Ha AHO OT BO3AEVICTBMH TeyeHwus, Kla;

T,, - cpefHee MO BPEMEHM KacaTenbHoe HanpsaxeHue OT BosgeicTsma BonH, KMa (cm. 5.18,
dopmyna (4));

U - cpeaHss no rnybuHe CKopocTb TeueHus, M/c;

C - KoadduumeHT LLesu, M7 /c .

Mpn HaAMuMKM yrna mexay HanpaBaeHWMEM BOJSH U TEYEHMA CYMMAPHOEe cpesHee Mo BpeMeHwU
KacaTe/lbHOE HaMpAXeHWe Ha MOBEPXHOCTb AHA [AO/IKHO BbIMMCNATLCA KaK BEKTOpPHas Cymma
KacaTe/ibHbIX HANPAXKEHN OT BOJIH M TEYEHUI C YYETOM HanpaBAEHUN.

B.8. Mpn NpPOEKTUPOBAHMM KpenseHui AHa y obTeKaembiX nperpag c NOMOLLbIO KaMeHHOM



HabPOCKM B C/ly4ae COBMECTHOrO BO34eNCTBUA BOJTH U TeYEHUIA (Tc >0, 8TW) [AOMYyCKaeTca NpUMeHeHue

KOHUEMNUMU KPUTUYECKUX KacaTe IbHbIX HaNPSAKEHWM, COr/TaCHO KOTOPOM KPYMHOCTb 3aLLUTHOIO C10A Dso
, M, onpenenneTca U3 ycnosus

T

WCV = =
(pm —,O)gD50 (B7)

roe Y. - Kputnueckoe 3HayeHmne yncna Lnnbaca. Pekomenayetca npuHumats ¥, B ananasoHe
0,03 - 0,035 nNpu NPOEKTUPOBAHUM CTATUYECKM YCTOMYMBOWM 3aLLUTbl OT PA3MbIBOB, A/iIA KOTOPON ee

BO3MOMKHble Aepopmauum 3aTparmBatoT BEPXHWIA CN0M 3alMTHOrO KaMHA Ha rybuHy He 6onee yem Dso

[onyckaetca npu cooTBeTCTBYlOULEM 06OCHOBaHWM yCTpamBaTh B6/M3M ob6TeKaembix nperpag,
(coopyeHunit) AMHaMUYECKM YCTOMUMBOE KpenneHne, KoTopoe MosKeT AedopMMpoBaThca Ha 60Abluyio,

yem Dso , TNyBbUHY, He TepAs NPU 3TOM CBOEN OCHOBHOM GYHKLUMM - 3aLMTbl AHA OT Pa3MbIBOB B TEYEHME

3a[1laHHOTO CPOKa CNy>KBbl coopykeHus. Mpu atom 3HaueHne Y. moxkeT npuHMMaTbCA pasHbiM 0,05 -
0,055; Kpome TOro, AO/KHbI A0ONOMHUTENbHO Pa3pabaTbiBaTbCA KpUTEpUU A0MNYCTUMON aedpopmaumn
KpenieHus, NpeBbllEeHNE KOTOPOW NPUBOAUT K OTKA3y - HAPYLLUEHWUIO ero 3aLMUTHbLIX CBOMCTB.

MpunoxeHune I
(pekomeHnayemoe)

ONPEAE/NEHWE BOJIHOBOW HATPY3KM HA BEPTUKA/IbHbBIE CTEHbI

I.1. NMpu aelicTBMM CTOAYEN BOJIHbI HA BEPTUKaNbHYIO CTEHY HeobxoaMmo npeaycmaTpusath (5.14)

TP Chy4yaa onpeaeneHnAa BO3BbllWEHUA NN NMOHUXEHUA CBO60,D,HOﬁ BOJIHOBO NOBEPXHOCTU 77, M, Yy
BepTMKaﬂbHOﬁ CTeHbI:

a) Mmax = knlh - NpU HanboNblLEM 3HAYEHUN OTMETKM BOJIHOBOM NOBEPXHOCTU Y CTEHDI;

6) 7. = knzh - NPY MAaKCUManbHOM 3HA4YE€HMM FOPU3OHTAIbHOM BOTHOBOWM HArpy3Ku ch , KH/m, Ha
CTEHY;

B) 1, = _k773h - NPY HAMMeHbLLEM 3HAaYEeHUM OTMETKN BOJITHOBOM NOBEPXHOCTU Y CTEHbI.

YucneHHble 3Ha4YeHMA BXOAALWMX KO numneHToB K 1, K 2, K 3 onpenenAarTca No rpapuKam
U n U
(pucyHOK T.1).
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1 - rpaHuULa pa3pyLLEHNs CTOAYMX BOJIH
PucyHok I'.1. FpaduKmM 3HaYeHN N KoaddMUNEHTOB knl , qu 7 k773

.2. TOPU3OHTANbHYIO HArpysKy Ha BEPTUKANbHYIO CTeHy RC, KH/m, npu BO3aencTBUN cToAYen
BOJIHbI AnA cnyyaeB "6" n "B", ykasaHHbIX B .1, pekomeHAyeTcA NMPUHUMATb MO 3MOPEe BOJIHOBOIO
OAB/IeHUs; NpU 3TOM OpPAMHATbl 3MOPbl BOJHOBOTO AaBneHusa p, KMa, Ha raybuHe z, m, cneayer

onpeaensatb no dopmynam 1abamupl .1, a YNCNEHHbIE 3HAYEHUS BXOAAWMX B HUX KOIPDUMLMEHTOB kz ,

k , k4, k5 , kg " k9 - no rpadukam (pucyHok I.2).
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1 - rpaHMLa pa3pyLUEHNA CTOAYUX BOJH

PucyHok I'.2. F'padmKmM 3Ha4YeHnn KoapdmumneHToB

k2, kS, k4, k5, k8 n k9

Tabnuua .1

N TouKkun 3arnybneHuve Touek z, m 3Ha4yeHne BOJIHOBOIO AaBNEHUA
p, KMa

OTmeTKa BONHOBOW nosepxHocTu .

1 7. p =0

2 0 py=k,pgh
3 0,25 py=k,pgh
4 0,5 P, =k,pgh
> d ps=kspgh

OTmeTKa BONHOBO nosepxHocTu 7

6 0 Ps=0

7 n, P, =—pgrn,

8 0,5 Ps = kyp gh




9 d Py =kopgh

I.3. BonHoBoe gaBneHue p, KMa, Ha BEPTUKaNbHYIO CTEHY C BO3BbILUEHWEM HaJ, PacyeTHbIM YPOBHEM BepXa COOPYKEHUA Zsup , M, MeHee YemM Ha Tmax , M,

CledyeT onpeAenaTh COracHo .2 ¢ MOCAeAYIOLMM YMHOKEHMEM MOYUEHHBIX 3HaUeHMi AaBneHNA Ha KosdduumenT K, , onpesensembiii no dopmyne
Zsup
k.= O,76i0,197, (r.1)

rae 3Haku "nac” n "MMHYC" COOTBETCTBYIOT NOJIOKEHWNIO BEPXA COOPYMKEHUSA BbILLE UM HUMKE PACYETHOTO YPOBHA BOAbI.

Bo3BbILEHME UM NOHMKEHME cBOBOAHOM BOHOBOM nosepxHocT 7, onpegenerHoe no I.1, cneayeT TakKe YMHOKaTb Ha KOIGOULMEHT k..

[opu3oHTanbHan NINHEelHaA BONHOBAsA Harpyska ])xc, KH/M, B pacCMaTpmMBaeMOM C/siydae AO0J1IXKHA onpeaenATbCA no naowaan antopbl BOZNTHOBOIO 4aB/1€HUA B
npeaenax BbiCoOThbI BepTVIKa/'IbHOﬁ CTeHbl.

I.4. TOPU30OHTaNbHYIO HArpy3Ky oT AMbParMpoBaHHbIX BOJH CO CTOPOHbI OrPaKAEHHOWN aKBaTopuUK caeayeT onpenensiTe NpyM OTHOCUTENbHON AJIMHE CEKLMM

coopyskermns [/ A <0,8; npu stom pacueTHyto aniopy BOAHOBOMO AaBneHMA CO 3HaYeHMAMM p, Ka, AOMYCKAETCA BLINOAHATb MO TPEM TOUKaM, PaccMaTpuBas
cnegytouime caydam:
a) BepLlIMHa BONIHbI COBMELLLEHA C CepeaMHON CeKUMM COopyKeHUa (5.16, pUCyHOK 4, a):

h,. 2
Z :nmax :_%_%Cthkd ’ Y4\ =0; (r'.2)

h, ki,
2220, P, =K, pg %_ ;/Cthkd ; (T.3)
e R
P TS Schkd  4sh2ka |0 Y

B oduumanbHOM TEKCTE AOKYMEHTA, BUAMMO, AONYLLEHA ONeYaTKa: PUCYHOK 5 npuBeaeH B nyHKTe 5.19, a He B nyHKTe 5.15.



6) noAoLLBa BO/IHbI COBMELLEHA C CEPEeANHON CEKLUM coopyKeHus (5.15, pucyHOoK 5, 6):

z,=0, p=0; (r.5)

h.  kh
222012%—%&%61, D, =—k,pgn,; (r.s)

o
z. =d =—k dif + dif
3= Ps =70PE\ S chkd " dshokd

4

(r'.7)

roe hdif - BblcOTa AMdparnpoBaHHOM BOJIHbI, M, Onpeaensemas CorlacHO NPUIOXKEHUIO A;

k; - KO3PDULMEHT, NPUHUMaeMbll no Tabanue I.2.

OTHOCMTENbHAA gnHa 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
cekumm [1A

k 0,98 0,92 0,85 0,76 0,64 0,51 0,38 0,26
Koaddpuument !

Mpumeyarme. Mpu rybuHe co cTopoHbl orpaxaenHoii aksatopun @ = 0,31 cnepyer crpouts

TPeyro/ibHyo 3Mopy BOAHOBOrO AABAEHMSA, NPUHNUMAA Ha FybuHe 23 = 0,34 sonnosoe AaBneHune

paBHbIM Hy/tO (5.16, pucyHoK 4).

Tabnuua .2

I.5. 3niopa B3BELIMBAIOLLErO BOMIHOBOrO AaBAeHMA Ha BepmeHHble MacCcuBbl A0MKHA NPUHUMaTLCA TpaneuenganbHol (5.13, pucyHok 2, 6) ¢ opanHaTamm

Pyr,i, kMNa, onpesensembimu (npun i =1, 2 unm 3) no popmyne



Ppri = k,.pgh

chk(d

C

roe xi - PaCcCToAHUE OT CTEHbI A0 COOTBeTCTByIOLU,eﬁ rPaHn maccuBea, Mm;

kbr - KO3 PULMEHT, NPMHUMaeMbI no Tabanue I.3;

pf - BO/IHOBOE gaB/sieHMNE HA YPOBHE NOAOLWBbI COOPYXXEHUA.

~d,)
—coskx, < p,,(r.8)

_ KoaddpuumeHnt kbr npu NOJIOroCTAX BOJH Z/h
OTHOCUTeNbHasA rybuHa d//i
15 n meHee 20 v 6bonee
MeHnee 0,27 0,86 0,64
010,27 no 0,32 0,6 0,44
bonee 0,32 0,3 0,3

OMPEAENEHUE BbICOTbl HAKATA BOJIH HA OTKOC

[.1. BbiCOTy HaKaTa BOJIH Ha OTKOC h., , M, pEKOMeHAyeTca onpeaensats no ¢opmyne

hrun = krkp

ko k kil Mo, (1)

sp"run

Tabnunua .3

Mpunoxenune [
(pekomeHnayemoe)



roe hl% - BbICOTa BOJIH obecneyeHHoOCTbo 1% B cucteme;

kr , kp - KO3$PULMEHTbI LIEPOXOBATOCTM U MPOHULLAEMOCTUN OTKOCA, NPUHMMaemble no Tabauue A.1;

ksp - KO3OPULMEHT, NPUHUMAEMbI no Tabanue [.2;

kmn - K03 PUUMEHT, 3aBUCAWMIA OT rNybuHbl Boabl d nepen cCOOPYyKEHMEM U MOJIOFOCTU BOJIHbI /Td /hl% M NMpUHMMaeMbln no rpadpuKkam pucyHka [.1.
3HayeHua napameTpa /Td /hl% , YKa3aHHble 6e3 CKOBOK, OTHOCATCA K Cy4Yato dh 2 2h1% . Mpun rnyburHe nepen coopyReHnem d< 2h1% KoadduumneHT kmn cnepyet
NPUHMMATb NO 3HaYEeHUIo A , COOTBETCTBYIOLLLEMY rybuHe d= Zhl% npu 3HaYeHUAX NapameTpa /Td /hl% , YKa3aHHOMY Ha pucyHke [1.1 B cKobKax;

ki - KoadppuumeHT obecneyeHHOCTU MO HaKaTy, NPUHUMaeMsbI no Tabanue A.3;

ka - KO3QOULMEHT, NPMHMMaeMbli no Tabauue [.4 B 3aBucumocTv oT yrna & mexay ypesom Boapl 1 GPOHTOM BOHbI.
MpumeyaHue. Mpu onpeaeneHMm BbICOTbl HaKaTa BOJIH Ha NecYaHble U rPaBUMHO-TafIeHHUKOBbIE MAAXN HEOBXOAMMO YUMTbIBaTb MU3MEHEHMWE YKNOHA NAAXKa
BO Bpems WTopMa. Hanbosnbliee NOHMMEHME NAANKA HA IMHMM ypesa BoAbl caedyeT NpUHUMaTh pasHbiM 0,3h, M, C BbIKIMHMBAHMEM Ha HyNeBble 3HaYeHMA Ha

6epery A0 BbiCOTbl Haubo/blIEro Hakata, a B MOABOAHOM 4YacTU A0 rNy6UHbI d= dcr, M, 018 Pa3MblBAaE€MbIX FPYHTOB UAM Ha r1ybuHe d= dcr,u, M, - AnA

Hepa3mblBaemblxX FpyHTOB (rge h, d, dcr,u - COOTBETCTBEHHO BbICOTa BO/HbI U INy6MHA BOAbI B CTBOPAX NEPBOro M noc/iegHero o6pyweHuin, m).
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PucyHok [.1. N'padmKn 3HayeHun KoadpduumeHTa kmn
OTHoCUTe/IbHaA Koadouument | Kosbduument
KOHCTPYKLMA KpeneHns oTKoca LIEpOXoBaTOCTb k k
r/hy, ' ’
BeToHHble (}ene306eToHHbIe) NAUTbI - 1 0,9
[pPaBMNHO-TaIeYHMKOBOE MAN KAMEHHOE MeHee 0,002 1 0,9

Tabnuua 4.1



NoKpbITUE, 6ETOHHbIE (Kesie306eToHHbIE)
6,10KM

0,005 - 0,01
0,02
0,05
0,1

bonee 0,2

0,95
0,9
0,8

0,75

0,7

0,85
0,8
0,7
0,6

0,5

MprmeyaHue. XapaKTepHbIit pasmep LIEPOXOBATOCTM I, M, C/iedyeT NPUHMMATb PaBHbIM CpegHemy

OVNaMeTpy 3epeH WAM  CcpedHemy pasmepy MaTepuana KpenaeHus oTKoca OeTOHHbIX
(»kene3obeToHHbIX) 6/10KOB.

3HaueHune Ctg@ 1-2 3-5 6onee 5
Koaddnument ksp npu ckopoctn Betpa Vu,
m/c:
20 n 6onee 1,4 1,5 1,6
10 1,1 1,1 1,2
5 n meHee 1 0,8 0,6
O603HayeHue: @ - yron HakAOHa OTKOCA K TOPU3OHTY, rpaa.
ObecneyeHHOCTb MO HaKaty i, % 0,1 1 2 5 10 30 50

Tabnuua A.2

Tabnuua 4.3



KosdduumeHt kl_ 1,1 1 0,9 | 091 | 0,86 | 0,76 0,68
3HayeHue yrna & , rpag 0 10 20 30 40 50 60
1 0,98 |0,96 0,92 0,87 | 0,82 0,76

KoadpopumumneHnt ka

Tabnuua 0.4

[.2. BonHoBOe aaBneHMe Ha OTKOC Npw L,5<ctgp<5 , YKPEnAeHHbIA MOHOIUTHBIMU UK COOPHBIMKU NAUTaMKM, onpeaenseTca sntopon (pucyHok A.2), 8

KOTOpO[;I MaKCMMaJibHOE pacyeTHOE BOZIHOBOE AaBEHNE pd , KlMa, paBHO

rge ks n kf - K03¢)d)VILI,MEHTbI, 3aBucauime oT noa0roCTtn BOJIHbI l /h M yrna 3aioxeHna OTKOCa ¢Z

P - MakcumanbHoe oTHOCUTEIbHOE BOJTHOBOE AasneHune B Touke 2 (pucyHok [.2), npuHumaemoe npu h < 4 m no 3asucumoctu (h, m).

20
prel = 5

k, :0,85+4,8%+ctg¢(

Py =kk,p,,pgh (0.2

0,028—1,15£
A

2
kp =1+0,092,2--10, (1)

h

1/3
) ,(A.5)
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PucyHok [1.2. 3ntopa MaKCUMaibHOro pacyeTHOro BOJIHOBOTO
[aBNEHNA Ha OTKOC, YKPENAEHHbIA NAUTaMM

OpAMHaTa Zz , M, TOYKM 2 NPUNOXKEHNA MAaKCMMA/IbHOIO paCc4eTHOro BO/IHOBOIo AaBsieHUA pd onpegenaeTca no cboleyne

(1-V2etg’ o +1)(4+B) 6

rae A v B - napameTpbl, M, 3HaYeHUA KOTOPbIX ONpeaenatoTca No 3aBUCMMOCTAM:

z,=A+

ctg’ ¢

7 2
A:h[0,47+o,oz3ijw.w)
h) ctgeep '\



B= h[0,95—(0,84ctg¢—0,25)% (a8

OpavHaTa 23, M, COOTBETCTBYIOLLAA BbICOTE HaKaTa BOJ/IH Ha OTKOC, NPUHMMaeTca cornacHo .1.
Ha yyacTKax KpensieHns Mo OTKOCY Bbille U HUXKE TOUYKK 2 (CM. pUCyHOK [.2) MOryT NPUHMMATbCA 3HAaYEHUA OpAMNHAT 3MoPbl BOJIHOBOTO AasseHus p, Klla, Ha
PaCCTOAHUAX, M:

non i =0,0125L 1, =0,0265L, p=0,4p,.
non b =0,0325L,, 1, =0,0675L, p=0,1p,

I thg(p

roe e 4/ctg2¢—1 .(0.9)

OpAaunHaTbl anopbl BOAHOBOrO NPOTUBOAABAEHNA P. , K3, Ha NAUTbI KpenaeHnA OTKOCOB ONpeaenatoTcA No d)opmyne
pc = kskfpc,relpgh , (ﬂ,lO)

rae Pe.rel - oTHOCMTENbHOE BONHOBOE NPOTMBOAABAEHME, NPUHMMaeMoe No rpadmKam pucyHKa .3.
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PucyHok [.3. TpaduKkn gns onpeseneHns oTHOCUTENbHOTO
BOJIHOBOIO NPOTUBOAABNEHUA

MpunorkeHue E
(pekomengyemoe)

HATPY3KW OT BOJIH HA OBGTEKAEMBIE MPErPAbI
N CKBO3HbIE COOPYXKEHWA

Harpysku oT BOJIH Ha BEPTUKAJIbHYIO 0BTeKaemyto nperpaay

E.1. MakcMmanbHan cuia BO34eNCTBUA BOJTH Qmax , KH, Ha BepTUKanbHyto ob6TeKkaemyto nperpagy

C nonepeyHbIMM pasmepamu a<0,44 " b<0,44 (pucyHoK 8, a) npu rnybuHe d>dcr

onpeaenseTca U3 paga 3HauYeHUI, Moay4yaemMbixX NPU PasANYHbIX yaaneHuax & = x/A BEPLUNHbI BOHbI
oT nperpagpl, no popmyne

Qmax = Qi,maxé‘i + Qv,maxé‘v, (E.l)

roe Ql)max M Yymax - COOTBETCTBEHHO WHEPLMOHHbIA M CKOPOCTHOW KOMMOHEHTbl CUAbI
BO34,eMCTBUA BOJH, KH:

1
Qi,max = Zpgﬂ-bzhkvazﬂz ) (E.Z)

1
O, max = Epgbhzkf B, (E3)

5,- " 5V - KO3pPULMEHTbI COYETAHUA NHEPLNOHHOFO U CKOPOCTHOTO KOMMOHEHTOB MaKCMMA/IbHOM
CUNbl OT BO34,eMCTBUA BOJIH, NPMHMMaEMble COOTBETCTBEHHO Mo rpaduKkam 1 n 2 pucyHka E.1;

hu A -Bbicotan OJINHA PacyYeTHOM BOJHbI;

a - pasmep nperpagbl No Ay4y BOAHbI, M;

b - pasmep nperpazbl No GPOHTY BOHbI, M;

kv - KO3pPUUMEHT nepexona OT AEUCTBUTENbHbIX 3HAYEHUN CKOPOCTU U YCKOPEHUSA BOSIHOBOTO
NMOTOKa, BO3A4ENCTBYIOLLErO Ha Nperpaay, K Ux cpeaHnm 3HadeHnam (tabauua E.1);

@i n &, - UHEPUMOHHbIN U CKOPOCTHOM KO3POULMEHTbI FYBUHBI, NPUHUMAEMble COOTBETCTBEHHO
no rpadpuKkam a un 6 pucyHka E.2;

,Bi " ,BV - WHEPUMOHHbIA M CKOPOCTHOW Ko3ddMUMeHTbl dopMbl mperpagbl C NonepeyvHbIM
ceyeHneMm B BUAE Kpyra, 31AUNCa U NPAMOYTroabHUKA, NPUHMMAEMble No rpadmKam pucyHKa E.3.

MpumeyvaHua:

1. PacyeT CKBO3HbIX COOPYMKEHUW UAN OTAENbHO CTOALWMX OOTEKAaembIX Nperpag Ha Harpysku ot
BOJIH A0/XKEH NPOU3BOAUTLCA, KaK NPaBUIo, C y4ETOM LLUEPOXOBATOCTU MX MOBEPXHOCTU. MpU Hanmuum
OMbITHbIX AAHHbIX MO CHUXEHUIO BAMAHUA KOPPO3UM U MOPCKUX obpacTaHuit KoadduumeHTbl popmbl
OO/MKHbI onpegenaTbcs no popmynam:



a

—-“c
b, 55 G (E4)

B, =C, (E5)

rae Ci n Cv - YTOYHEHHblIE 3Ha4YeHWuA KOBd)d)VILI,VIEHTOB MHEPLMOHHOIO " CKOPOCTHOTO

COMPOTUBAEHUN.
2. Npu noaxoae BOMH Nog Yr1om K o6Tekaemol nperpage (B Buge anannca uam npsamoyrosbHuKa)
AonyckaeTca KoadpduumeHTbl GopMbl ONpeaensTe MHTEPMNOAALNENA MEXKAY UX 3HAYEHUAMM MO FNABHbLIM

ocAM.

3. MaKcMManbHyo Cuay BO34ENCTBUA BOJH Qmax, KH, Ha BepTUKanbHylo o6TeKaemyto nperpagy

Qi,max 2 2 Q :Q Qi,max S 0 2
max i,max ,
npun 3Ha4YeHnun Q AO0NyCKaeTCcA NpUHUMATb ] a Npun 3Ha4eHUun ?
v, max

v, max

NPMHUMaTb (O :Qv,max; B APYrMX Ccayvasx (O cnegyeT onpepenatb M3 paga 3HaYeHUN,

nonyyeHHbIx no popmyne (E.1) npu pasnnunbix € .

Tabanua E.1
OTHOCKTENbHbIN pasmep nperpagbl 0,05 0,1 0,15 0,2 0,25 0,3 0,4
a/A, b2, DA
KoaddpuumeHt ky 1 0,97 0,93 0,86 0,79 0,7 0,52
8, 8,
Mh=8~J1 __ AMh=
lgﬁw;‘ﬁ%@
A '\/ e \\\\\ N
038 c s 1IN
a—rnpu d/A>0,5 a,6 M) AX Mhs b=y a,6
6-- -ipn d/A=0,2 prt 15/ 33}2 1 58’/%%’ S
04— V4 71 AN f0—1q
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| akaly W\ Mh=82 R W\
SIN SR
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PucyHok E.1. 'padmKu 3Ha4eHMN KoadPULMEHTOB COYETAHUA

WHEPLMOHHOro 5, (rpaduKkm 1) n ckopocTHOro 5V (rpadukn 2)
KOMMOHEHTOB CW/bl OT BO3A4ENCTBUA BOJH
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PucyHok E.2. TpaduKmn 3HaueHn nHepumoHHoro &;

u ckopoctHoro &, KoapdULMEHTOB rNyBuHbI
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SnAnnTUYECKUe nperpaapl - CNAOLIHbIE AMHUK; NPU3IMaTHUYECKME -
LUTPMXOBblE MNHUK: 1 - LWepoxoBaTaa IAANNTUYECKana Nperpaaa;
2 - rnagKkas aNnMnNTUYecKan nperpaaa; 3 - wepoxosaTas
B NOABOAHOM YacTW M rNagKan B HagBOAHOM YacTu
BepPTUKaNbHasA 3NIUNTUYECKan nperpaja

PucyHok E.3. IpadmKun 3Ha4eHU MHEPLMOHHOTO ,31.
N CKOPOCTHOTO ﬂv KoaddnumeHToB Gopmbl B 3aBUCMMOCTU

ora/b(anaQ,qu Rc) nnu b/a (gna PZ)

E.2. HarpysKy ot Bo/H g, KH/M, Ha BepTUKanbHylo obTeKkaemyio nperpagy Ha raybuHe z, m, npu

MaKCMMabHOW cuie oT BO34eNCTBMA BOJIH Qmax (pucyHoK 8, a) cneayet onpeaenatb no popmyne
q = qi,maxé‘xi + qv,maxé‘xv ) (E6)

rae 9imax M 9v,max - MHEPLMOHHDIN M CKOPOCTHOM KOMMOHEHTbI MaKCMMasbHOM HarpysKu OT BOJH,
KH/m:

‘ =—ponrb"—k 0.0
Gimas =5 P8 2 B (E.7)

2 h’
Dymax = gpgﬂbjkf 0.5,, (E8)

5xi " 5xv - K03OPUUMEHTbI coYeTaHMA MHEPLMOHHOIO U CKOPOCTHOTO KOMMOHEHTOB HarpysKku oT
BOJIH, NPMHMMaEMble COOTBETCTBEHHO No rpadukam 1 un 2 pucyHka E.4 npu 3HauyeHnn € cornacHo E.1;

6?)”_ n HXV - KO3pPULUMNEHTbI KOMNOHEHTOB BOJIHOBOM Harpysku, NnpMHUMaemble no rpapuKkam a u 6

d—z
pucyHKa E.5 npy 3HaYEHMAX OTHOCUTENbHOM FYBUHbI Zrel — d
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PucyHok E.4. FpadrKu 3Ha4eHMn KoadPULMEHTOB COYETAHUNA

MHEPLUMOHHOro 5xi (rpaduKkm 1) M ckopoCTHOro 5xv (rpadukn 2)
KOMMOHEHTOB rOPM30HTa/IbHOM Harpy3Ku OT BOJH

a) 7]
g Q04 08 12 Zu ) 0 04 08 12 zy
xP 1 4 » > Tl
4 ew' ’
' 12
2 / 7 > 1,2
A / [ 14 i
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A v 0203 /% 0,4
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T )/h=d Yl T4 51102
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PucyHok E.5. TpadmKkun KoapdmuneHToB Harpysku oT BOJIH
0,,0.,0., 0. npud/A:1)01;2)0,15;3)0,2;
4)0,3;5)0,5;6) 1;7) 5;

Ald =40 - cnnowwsle aunun; A/ d =8—15 - wrpuxosbie nnnum

E.3. MpeBbllleHNne B3BOJIHOBAHHON MOBEPXHOCTU 77, M, Haj, pacyeTHbIM YPOBHEM [AOJIKHO
onpeaenstoca no popmyne



n=n,h,E9)

roe .1 - oTHoCMTeNbHOE NpeBblleHne B3BOIHOBAHHOM NOBEPXHOCTM, ONpPeAeiAeMoe Mo PUCYHKY
E.6.

-0.7 “BepInHHA BOTHEL

Y

Tlogomma BonHw

1‘lml

1-npn d/A=0,5,1/d=40.2-npn d/A=0,5 4y 1/d =20,
atakkenpn 4/ A=0,2 y 1/d =40,3_npn d/ A=0,5
mA/d =10, atakwenpn d/A=0,2 y 1/d =20,
4 - npn d/A=0,2 y 1/d =10

PucyHoK E.6. Tpadmku 3HaueHunin koabdpuumnenta 77,

MpeBblWeHNe cpeaHen BOSHOBOW IMHUN HAL PacYyeTHbIM YPOBHEM Ad | w, cnepyet onpenenatb
no popmyne

Ad =(7,,,+0.5) % .10)

rae nc,rel - OTHOCUTENNIbHOE NnpeBblleHNE BEPLUNUHbI BOIHbI, onpeaenaemoe no pUCyHKy E.6, npu

3Havennn & =0,
E.4. Harpysku oT BonH Q M q Ha BepTMKanbHyi o6TeKaemyl nperpagy npu nobom ee
pPacnonoXeHUn X, M, OTHOCUTE/IbHO BEPLUMHbI BOMHbI onpeaensatTca no ¢opmynam (E.1) un (E.6). Mpwu

3TOM KO3)OULMEHTbI 51' o, OOKHbI MPUHUMATBLCA No rpadmkam 1 1 2 pucyHKa E.1, a 5xi n 5xv - no



rpadmkam 1 u 2 pucyHka E.4 gna gaHHOro sHayYeHns & = x/A.
E.5. PaccToaHMe Z0.max, M, OT PacyeTHOrO YPOBHA BO/bl 10 TOYKU MPUNONKEHUA MaKCMMasbHOW

CWUNbl OT BO34ENCTBMA BOJIH Ha BEPTUKA/bHYIO 0bTeKkaemyto nperpaay O onpegensetca no ¢opmyne

1
ZQ,max = (Qi,maxé‘[ZQ,i + Qv,maxé‘vZQ,v ) , (E.11)

max

roe 5,- " 5V - KO3dPULMEHTbI, NPUHMMaeMble No rpadukam 1 u 2 pucyHka E.1 npu 3HaueHnn &,

cooTBEeTCTBYHOWEM Qmax ;

Z0i n 20y - OpAMHaTbl TOYEK NPUNOMEHWUA COOTBETCTBEHHO WMHEPLIMOHHOTO M CKOPOCTHOTO
KOMMOHEHTOB CU/, M, onpeaensemble No GopmMynam:

Zp: = MGl | (E12)
ZQ,V = luvé/v,relﬂ’, (E.13)

roe é/i,rel N Sy rel - OTHOCUTE/IbHbBIE OPAMHATLI TOYEK NPUIOXKEHUA MHEPLIMOHHOIO U CKOPOCTHOIO
KOMMOHEHTOB CUA, NPUHMMaeMble Mo rpadrKam pucyHka E.7;

H: v K, - NHEPUMOHHBIA U CKOPOCTHOW Ko3ddULMeEHTbI dasbl, NMPUHMMaEMbIe MO rpaduKam
pucyHka E.8.

01 02 03 04 05 06 07 08 09 df

\ =8
0.02 \\ A h=10

’ \‘\"""---""'” 12
0,04 S = ;(5) 2

_—— e

0,06 . 35

’ T 20/
008

NN

0,12 AN

0,14

v, ref

1- é/i,rel,' 2- é,v,rel

PucyHok E.7. TpadMKKn 3HaYE€HMIN OTHOCUTENbHBIX OpAMHAT
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PucyHok E.8. TpadmKmn 3HaueHun nHepumorHoro 4

n ckopocTtHoro A, KoadpduumeHTos dasbl

PacctosHMe £ OT pacyeTHOro YPOBHA BOAb! 0 TOUKM NPUAOKEHWUA CUAbl Q Npu N06OM yaaneHum
X BEPLUWHbI BOMIHbI OT Nperpaasl cnegyet onpegensats no ¢opmyne (E.11), npn sTom KoappuLmeHTbl 5i
n 5v OONKHbI NPUHUMATbLCA cornacHo rpadpukam 1 n 2 pucyHka E.1 gna AaHHOro 3HavyeHns & = x/A.

E.6. MaKkcumanbHas cuna BO3AencTBusA pasbusarowmxca (paspyLuatowmxcs) BosiH ch,max, KH, Ha
BEPTUKANBHYIO UMANMHOPUYECKYIO Nperpagy AMameTpom D< O»4dcr NPMHMMaeTCA NO pe3y/ibTaTam

onpeseneHnsa cuabl BONHOBOIO BO34ENCTBUSA ch, KH, npu pasninyHOM yaaneHMn BepLINHbI BOMIHbI OT
nperpagbl (pucyHok E.9, a). PekomeHgyeTcs BbINOAHATb NOCAEA0BATE/IbHOE PACCMOTPEHME C/yYaeB C
0,1 * -0
WUHTEepBanoOM 2 j, HauMHas ¢ z — v (rpe x - yaaneHue, m, BepLUMHbI pa3bumBatoLLeica BOHbI OT OCK
t t
BEPTMKANIbHON UMANHAPUYECKOM nperpagbl).
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PucyHoOK E.9. Cxema K onpeaeneHunto Harpysok
OT pa3bumBatoLLMXCA BOSH U rpadMKM 3HaYeHuU KoaddpuumeHToB

5',cr -KpmBaa lwn 5v,cr - KpuBas 2

1

Cuna BO3AENCTBMA BOJH QC,,, KH, ona nioboro nonoxKeHua UMAVHAPUYECKOW nperpajbl
OTHOCUTE/IbHO BEPLUMHbI BOHbI A0/IXKHA onpeaenaTbea no popmyne

ch = Qi,cr + Qv,cr , (E14)

rae Qi,cr n ver - WHEPUMOHHbIA U CKOPOCTHOM KOMMOHEHTbl CWUAbl OT BO3AENCTBUA

pa3buBatoLmMxcs BOAH, KH:

0. = %PgﬂDz (dy +7. )8, (£15)



0,.,= %PgD(dcr e )45, 00 (E.26)

rae dt - rnybuHa Boabl No4 NOAOLWBOM BOJIHbI, M (pUcyHOK E.9, a):
dt = dcr _(hsur _nc,sur ) ) (E.17)

h, - sbicora (TpaHchOpMUMpPOBAHHOWM) BOMIHLI, M, NPU OBPYLIEHUM B MENKOBOAHOM 30HEe C

cobntogeHnem ycnosus hsw <0, 8dt;

.5 - npeBbilueHWe, M, Haj, PacyeTHbHIM YPOBHEM BOAbl BEPLIMHbI BOAHbI MPU MEPBOM
obpyweHny;

0.y O,

i,er U Yv.cr - UHEPLMOHHBIM U CKOPOCTHOM KO3ODULMEHTBI, NPUHMMAEMbIE MO rpaduKam pUCyHKa
E.9, 6.
E.7. Harpysky oT paszbusatolimxca BoaH 9., KH/M, Ha BEPTUKaNbHYIO LUMAMHAPUYECKYIO nNperpaay
Ha rnybuHe z, M, OT pac4yeTHOro YpoBHSA (pMcyHoK E.9, a) NpM OTHOCUTENIbHOM yAaNneHUM ocu Nperpagbl oT
BEPLUNHbI BOHbI X/dt HeobxoaMmo onpenenats no ¢opmyne

qcr = qi,cr + qv,cr , (E.18)

rae 9icr v 9v.cr - MHEPUMOHHDIN U CKOPOCTHOW KOMMOHEHTbI HAarpy3KM OT Pa3bUBaIOLLMXCA BOSH
Ha BepPTMKaNbHYlo Nperpagy, KH/m:

1
Gier = E,Og”Dze,»,cr , (E.19)

Qyer = %pgD (dy +7, 0 )€,r  (E.20)

roe €i,cr 7 €v,cr - UHEPLIMOHHbIN N CKOPOCTHOM KO3PPULMEHTLI, MPUHMMAEMbIE COOTBETCTBEHHO
d,—z
no rpadpuKkam a u 6 pucyHka E.10 npu 3Ha4YeHMUAX OTHOCUTENBHOW FYOUHbI Zrel = d

t
MpumevaHne. KoaddumumneHTbl é‘i,cr (pncyHOKE.9, 6) n €i,cr (pucyHok E.10, a) cneayeT npuHMMaTh

NONOXUTENIbHbIMU NPU X/dt > 0 n oTpuuatTenbHbiMU NpU X/dt < 0 .
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PucyHok E.10. M'padnKm 3Ha4Ye€HU MHEPLMOHHOTO €i,cr

N CKOPOCTHOrO €v,cr KoadpdnumneHToB

E.8. MaKkcMManbHbIN OMPOKMALIBAOWMIA MOMEHT Mz,por, KH-m, OT BO/IHOBOro AasneHWA Ha
CN/IOWHOEe AHULE BEPTUMKANbHOW KPYrIOUUMAMHAPUYECKOM Nnperpagbl, PacnonoXeHHOM Ha rpaBuMiiHO-
raf€4HMKOBOM MM KAMEHHOHAabPOCHOM OCHOBaHMW, OTHOCUTE/IbHO LLEHTPa AHMLLA c/ieayeT onpenenaTb
no popmyne

1

3
M., :M,OghD Boor | (E21)

roe ﬂpor - KO3QOMLUMEHT ONPOKUAbIBAIOLLEFO MOMEHTA C YY4ETOM MPOHULAEMOCTM OCHOBAHMUA,
NPUHMMaeMbIn no Tabaunue E.2.

Tabnnua E.2

D//l 012 0,25 0,3 0'4

ﬂ 0,88 1,05 1,10 1,08
por

MoNHbIA MaKCMMasbHbIN ONPOKMAbIBAOWMNA MOMEHT, AEMCTBYIOWMWIA Ha Nperpaay, onpegensercs
KaK CyMMa AByX MOMEHTOB: MOMEHTA OT MaKCMMaibHOM CUbI Qmax , PaBHOIO NPOU3BEAEHUIO 3TOMN CUbI,
onpegensemon no E.1 Ha nneyo, onpegensemoe no E.5, n makcMmanbHOro MOMeHTa Mz,por no popmyne

(E.21), cosnagatouiero no ¢ase c MakCMMaAbHOM CUNONA O -



E.9. BonHoBoe aaBneHue p, Kla, B TOYKE MNOBEPXHOCTU BEPTUKANbHOW KPYrNOUUMAUHAPUYECKOM

nperpagsl Ha raybure Z =0 B8 MOMEHT MakcMMyma ropusoHTanbHOM CUAbI Qmax onpeaensaeTca no
dopmyne

chk(d - z)

= pgh
P=pPE chid

X, (E.22)

rae X - Ko3pdMUMEHT pacnpeaeneHns AaBnaeHus, npuHMmaemolin no Tabaunue E.3.

Tabnunua E.3
3HaueHue koadpuumenta £ npu d/A
0, rpag,
0,2 0,3 0,4
0 0,73 0,85 0,86
15 0,7 0,83 0,85
30 0,68 0,81 0,84
45 0,6 0,74 0,8
60 0,5 0,65 0,7
75 0,35 0,51 0,55
90 0,22 0,34 0,34
105 0,03 0,11 0,1
120 -0,09 -0,08 -0,1
135 -0,23 -0,23 -0,23
150 0,32 -0,36 -0,33
165 -0,37 -0,42 -0,38
180 -0,41 -0,45 -0,4
€ - yron mexay nysom Haberalolleii BOMHbI M HanpaBAeHMEM Ha
paccmaTpuBaemylo TOUYKY M3 LieHTpa nperpagbl (Ana nepegHeit obpasyiolleit
unnnngpa @ =0°).

[aBneHune p B TOUKaXx, ealuux Bbille pacyeTHOro ypoBHA Boabl (z >= 0), npuHMmaeTca:

npu X > 0 no NIMHEHOMY 3aKOHY MexXay p Ha ypoBHe z = 0, onpegensaembim no dopmyne (E.22),
n p = 0 Ha ypoBHe z=—yh,

npu X < 0 ANA ToYeK Ha rnybuHe 0<z<—yh no NIMHEHOMY 3aKOHY mexay p=0npnz=0wu
3HauYeHueMm p, onpeaensemsim no dopmyne (E.22) npu Z = _Zh .

E.10. MaKkcMmanbHYIO AOHHYK CKOPOCTb Vb,max , M/C, B TOYKaX, Pacro/IOKEHHbIX Ha KOHType

nperpagsl (€ =90° 1 270°) u Bnepeau nperpagbl Ha paccTosiHUM 0,254 OT KOHTypa nperpagsi



(£=0°) , CheflyeT onpeaenatb no popmyne

zh 1

Vo =29 -
b,max v T Shkd'(E.zs)

rae koadduument @, npuHumaetca no tabaumue E.4.

Tabnuua E.4
MonoMeHue pacyeTHbIx 3HaueHuns KoadduumerTta P, npu D/l
ToYek
0,2 0,3 0,4
Ha KoHType nperpagbl 0,98 0,87 0,77
Brnepeau nperpaabl 0,67 0,75 0,75

Harpysku oT BOJIH Ha ropu30HTa/IbHY0 06TeKaemyto nperpagay

E.11. MaKcumanbHOe 3Ha4yeHMe paBHOAEMNCTBYIOWEN HArpy3KM OT BOJIH Pmax, KH/m, Ha

ropusoHTanbHylo obTekaemylo nperpagy (pucyHok 8, 6) ¢ nonepeuHbimM pasmepamu ¢ < 091/1, M, U
b< O,ll’ M, npu Z. < b, HO (Zc -b/2)>h/2 y npu (d _Zc) >b [OIKHO onpenenaTbca no
dopmyne

P =NPI+ P (£24)

max

ANA ABYX CNy4Yaes:

C MaKCMMa/IbHOM FOPU30HTANbHOM COCTABAAIOLWLEN HAarpy3KK Px,max , KH/m, npu cootBeTcTBYIOLLEM
3HAYEHUM BEPTMKAJIbHOM COCTABAAIOLLEN HArpy3Ku PZ , KH/m;

C MAKCUMaIbHOW BEPTUKANbHOM COCTaBAAIOLWEN Harpysku Pz,max , KH/M, npu cooTBeTcTBYlOWEM

3HAYEHWUM TOPU30HTANbHOM COCTaBAAIOLWLEN TMHENHOWN RC, KH/Mm.
PaccTosiHMe X, M, OT BEPLUNHbI BOJIHbI 10 LIEHTPa Nperpaabl Npu AeNCcTBUN MaKCMMa ibHbIX Harpy3oK

Px,max 7 Pz,max OOJ/IKHbI OonpenenATbCA MO OTHOCUTE/IbHON BeNYUHe e=x/1, NPUHMMAEMOlA
cornacHo pucyHkam E.4 n E.11.



821'1 S:v

0.8
—npu d/A>0,5
-~ -nipu d/A=0,2|
04
Mhz;o
0 Iéj 22 §
18 \,
I3 30%
)

-0,4 k== A==
- f e D=
——— /'I' ‘\‘:"--.. —

/’I, \\\
-0,8 = 74 =T
I
-0,5 -0,4 -0,3 -0,2 -0,1 0 0,1 0.2 03 0,4 x

PucyHok E.11. N'padmKn 3HauyeHu KoapPULMEHTOB COYETAHUSA

WHEPLMOHHOro 52,- (rpadmKkm 1) n ckopocTHOro 5ZV (rpadukn 2)
KOMMOHEHTOB BEPTMKA/bHOM HAarpy3Ku OT BOJTH

E.12. MaKcMMmanbHoe 3HaYeHne ropnusoHTaNbHOM COCTaBAAIOLLEN HAarpy3Ku OT BOJH Rc,max , KH/m,
Ha rOpuM30OHTaNbHYO ObBTeKaemylo nperpagy onpeaensercd M3 paga BeandYMH, MNOAy4aembiX Npu
pa3nnYHbIX 3HauYeHnax &, no dopmyne

P _P5 +P5 (E.25)

X,max xv_xv,

roe P, w P, - WHEPLUMOHHbIA M CKOPOCTHON KOMMOHEHTbI FOPM3OHTa/NIbHOW COCTaBAAOLWEN
HarpysKu oT BO/H, KH/M, onpegensembie no popmynam:

1 5 h
P.=—porn’h*—k.6
W =P8 P B, (E.26)

P =2 penb! k2 B (E2
XV 3pg ﬂ/ v XV VI(E' 7)

Oyn 0, - K03 DMUMEHTbI COYETaHNA UHEPLMOHHOIO U CKOPOCTHOrO KOMMOHEHTOB Harpy3Kku ot
BO/H, NPUHMMaEMble COOTBETCTBEHHO No rpadmkam 1 v 2 pucyHka E.4 npu 3Hauenun & cornacHo E.1;

Hxi 7] exv -TO e, yton B E.2;

,B,- " ,BV - WHEPUMOHHBbIA M CKOPOCTHOW Ko3dduumeHTbl dopmbl nperpagbl C NonepeyvHbIM
ceyeHMemM B BMAE Kpyra, anaunca v nNpamoyronbHuWKa, NpUHMMaemble No rpadmkam pucyHka E.3 npu
3HayeHuaAx a/b - ana ropnsoHTanbHOM 1 b/a - ANA BEPTUKANbHOMN COCTaBAAIOLNX HArPY3KU.

E.13. MakKkcMmanbHoe 3HayeHWe BepTMKA/JIbHOM COCTAaBASIOWEN HArpyskM OT BOJIH Ha
ropu3oHTaNbHYO 06TeKaemylo nperpagy Pz,max, KH/m, cnepyeT onpegenatb M3 pafa BeAWYMH,
noayYaembIx Npu pasHbix 3HaveHnax € no popmyne

P _P5 +P5V (E.28)

z,max z



roe P, wP, - WMHEPLMOHHbIN U CKOPOCTHON KOMMOHEHTbI BEPTUKAIbHOM COCTaBAAIOLWEN Harpy3Ku
oT BO/IH, KH/Mm, onpegensaemblie no dopmynam:

1 h
P =—porta’*—koO.[
H=5 P8 75 B, (E.29)

P —z ﬂah—zkzﬁ,b’ E.30
zv 3pg ﬂl v zv V/(' )

5zi 7 52\1 - MUHEPLMOHHbIN U CKOPOCTHOMN KO3PPULIMEHTBI COYETAHMUA, NPUHMMAEMbIE NO rpadrKam
1mn 2 pucyHka E.11;
‘92,- 7] QZV - KO3 PULMEHTbI KOMNOHEHTOB BO/IHOBOW Harpy3Kku, NpUHMMaeMble COOTBETCTBEHHO MO
d-z,
rpaduKam B 1 r pucyHKa E.5 Npy 3Ha4EHUAX OTHOCUTENbHOM OPANHATbI 2 rel — d ;
,B,- 7] ﬂv -TO e, yton B E.12.

E.14. 3HayeHMe ropu3oHTaibHOM RC , KH/Mm, nnum BepTtuKanbHom PZ , KH/M, cocTaBnaoLLmx HarpysKku
OT BOJIH HA rOpM30HTaNbHYIO 06TeKaemyto nperpagy npu A060M ee pPacnosioKeHUU X OTHOCUTENbHO
BEPLWWHbI BOJIHbI CAeAyeT onpenensite COOTBETCTBEHHO no dopmynam (E.25) mam (E.28). Mpu atom

KO3pPUUMEHTBI COYeTaHUA 5xi, 5xv nnu 52,-, 5zv OOJ/IKHbI MPUHUMATBLCA NO rpadmKam pucyHKkos E.4 u

E.11 anAa 3apaHHOrO 3HaYeHna & = x/A.
E.15. MakcumanbHoe 3HaueHue paBHOAENCTBYIOLWEN HAarpy3kn oT BOIH Pmax , KH/m, Ha nexaluyio

Ha AHe UMAMHAPUYECKYIo nperpaay (pucyHok 8, 6), AnameTp KoTopo D< 09 11 n D <= 0,1d, gonKHo
onpeaenatbesa no popmyne (E.24) ans AByx cnyyaes, yKasaHHbIX B E.11.

E.16. MaKkcMmanbHy0 rOpU30OHTA/IbHYIO Px,max, KH/M, 1 COOTBETCTBYIOLLYIO BEPTUKA/IbHYIO Pz,
KH/M, NpoeKkuMn Harpyskn oT BOJIH, AEMCTBYIOWMX Ha fieXKallyto Ha AHe UMAMHAPUYECKYIO nperpaay,
HeobxoaMMo onpeaenaTb No Gpopmynam:

P :Rcié‘xi+P5 (E.31)

X,max XV Xv,

9
P = —gpxﬁxv, (E.32)

roe P, w P, - cootserctsenno MHEPUMOHHBIA U CKOPOCTHOM KOMMOHEHTbI FOPU30OHTA/IbHOM
COCTaBAAIOLLEN HArpysKku oT BoJH, KH/m, onpegensemble no popmynam:

X1

3 h
P.==pon’D*—80.
4,0g 2 i, (E.33)

2

h
P, = pgﬁDT%v, (E.34)

5){[; 5xv 2 Hxi , ng - TO XKe, yto B E.12.

MaKcMManbHYI0 BEPTUKabHYIO Pz,max , KH/M, 1 COOTBETCTBYIOLLYIO FrOPU30OHTa/IbHYIO Px KH/m,



npoexkunn HarpysKkm oT BOJZIH cneayet NnpuHMmMmaTb paBHbIMU

-2p,.P=P

Z,max 5 XV, T x XV .

Harpysku oT BO/IH Ha CKBO3HOE COOpYXKeHune
13 06TEeKaeMbIX 3/IEMEHTOB

E.17. Harpy3Ky OT BO/IH Ha CKBO3HOE COOPY}KEHMWE B BUAE CTEPKHEBOW CUCTEMbBI CAeayeT Noay4aTb
CYMMWPOBaAHMEM HarpysoK, onpegeneHHbix coriacHo E.1 - E.14 Kak gns oTAe/bHO CTOALMX Nperpag, ¢
YYETOM MONOMKEHMA KaXKAOro 3/eMEHTa OTHOCUTE/IbHO NPOGUAA pPaACYETHOW BOJIHbL. INEMEHTbI
COOPYXKEHMUA OOJIKHbI MPUHMMATBCA KaK OTAENbHO cToAwMe obTekaemble nperpagbl NpU PaccCTOAHUAX
Mmexagy ux ocamu |, paBHbix 1 6onee Tpex gnametpos D; npu | < 3D (rae D - Hanbonbwnin guamertp
3N1eMeHTa) BOJIHOBYIO HarpysKy, NOJly4eHHY0 Ha OTAE/NbHO CTOALLMIM 3/IEMEHT COOPYKEHUSA, HE0BX04MMO

YMHOXaTb Ha Ko3bduumeHTbl cbamkenmna no dponty ¥, v ayay ¥, sonH, npuHumaemble no Tabnuue
E.5.

Tabnunua E.5
KoadduumenTtsl conmkenna ¥, n ¥, npu snaueHuax
OTHOCUTENbHOE OTHOCUTENbHbIX AUAMETPOB D/ﬂ
paccToAHMe mexay
ocamu nperpag, |/D v, v,
0,1 0,05 0,1 0,05
3 1 1 1 1
2,5 1 1,05 1 0,98
2 1,04 1,15 0,97 0,92
1,5 1,2 1,4 0,87 0,8
1,25 1,4 1,65 0,72 0,68

E.18. Harpy3ku OT BO/IH Ha HAK/IOHHbIN 3/1EMEHT CKBO3HOTO COOPYKEHMA HEOBX0AMMO NoAy4YaThb No
3MOpamM TrOpPM3OHTaNbHON M BEPTMKANbHOW COCTABASAIOWMX HArpyskn, OpAMHATbl KOTOPbIX AOJ/MKHbI
onpeaensaTbcs cornacHo E.14 ¢ yyetom 3arnybneHus nog pacyeTHblit YPOBEHb U yaaneHUa OT BEPLUMHBI
pacyeTHOMN BOMIHbI OTAE/IbHbIX Y4AaCTKOB 3/1I€MEHTa.

MpumeyvaHune. Harpysku OT BOAIH HA 3/1eMeHTbl COOPYKEHUA, HAKNOHEHHble K FTOPU3OHTaAN UK
BEPTUKaNM Nopg yrnom meHee 25°, ponyckaeTcs onpeaenAaTb COOTBeTCTBEHHO no E.4 mn E.14 Kak Ha
BEPTMKAJIbHYIO MW TOPU3OHTA/IbHYO 06TEeKaemyto nperpagy.

E.19. OMHaMW4ecKylo Harpysky OT BO34eNCTBUA HeperynspHbiX BETPOBbIX BOJIH Ha CKBO3HOE
coopy}KeHne u3 obTekaemMblXx 3/1eMEHTOB C/eayeT OnpeaensiTb YMHOXEHUMEeM 3HAaYeHUA CTaTUYeCcKoW
HarpysKu, noay4yeHHom cornacHo E.17 u E.18 oT BO/H C BbICOTOM 3a4aHHO 06ecneyeHHOCTN B CUCTEME U

cpeaHen ANMHOM, Ha KO3adPULMEHT ANHAMUYHOCTH kd , NpUHUMaembll no Tabanue E.6.

Mpy OTHOWEHMAX NepuosoB TC/T>0>3 HeobX04MMO BbINOMHATL AUHAMWUYECKMI pacyeT
COOpPYXKEHMUA.



OrHowene nepuogos 1, /T >0,3

0,01

0,1

0,2

0,3

KoaddpuumeHT auHamMnUHOCTH kd

1,15

1,2

1,3

T - cpepHwnit neprog, BonHbI, C.

T. - nepmoa cobcTBEHHbIX KONEDOAHNIA COOPYKEHUA, C;

Tabaunua E.6



MOCTPOEHUME 3MHOP JABMTEHNA OT CYA0BbIX BOJIH

MpunoxkeHune K

(pekomeHngyemoe)

[ns nocTpoeHusa antop AaBneHUs Ha KpenieHne 6eperos oT CyAOBbIX BO/IH MOTYT OblTb MCMO/Ib30BaHblI 3HAYE€HMA JIOKA/IbHOTO AaBJ/IeHMA B XapaKTepHbIX
TOYKax, NpuseaeHHble B Tabmue XK.1.

Tabnuua XK.1

Ycnosua

3m0pa AaBneHnA OT Cyg0BbiX BOJIH

Cbopmyna ana onpeaneneHnAa nasaeHunA
B XapPaKTEPHbIX TOYKAX

HakaTt BO/IHbI Ha
OTKOC,
YKpenaeHHbIM
NAUTaMMU

b,

Pacy. yposens
B~ A,

z=z,=1,5h,\/1+ctg’ ¢

p, =0;
p, =1,34pgh,,;

p,=0,5pgh,,.

OTKaT BOJIHbI C
OTKOCa,
YKpenaeHHoro
nAnTamm

z=1z=Az,

z=2z,=0,5h,



P3= D,

Nox6buHa
BOJIHbI Y
BEPTUKANIbHOM
CTEHbI

Pacu. ypopens
B ~ S




B Tabnunue XK.1 npuHaTbl cneayowme obo3HayeHums:

hsh - BbICOTa CY40BOW BO/IHbI, M;

hys;, - BbICOTa HaKaTa Cy/[l0BOM BOJIHbI Ha OTKOC, M, onpeaenaemas no dopmyne (30);
dinf - Fl'ly6MHa HU3a KpensieHnAa OTKOCa, M,

dsh - rnybuHa Boapl, M;

d, - rny6brHa 3abMBKK WNYHTA;

Az

f - TMNOHUWXeHue ypoBHA BOAblI, M, 3a KpenjaeHunem OTKOCa BcC/sieacrteune d)VIﬂpraLI,VIVI;
NPUHUMAETCA PAaBHbIM:

0,25h,, - AN KpenneHUaA NPOTAXEHHOCTbIO MO OTKOCY OT PacyeTHOro YPOBHA BOAbl MeHee 4 M C
BOAOHENPOHULLAEMbIM YNIOPOM;

09 2hsh - TO Xe, C NPOTAXKEHHOCTbIO 6onee 4 mc ynopom B Bnae KaMeHHoW NPpU3Mbl,

0’ lhsh -Aana BepTVIKa/'IbHOﬁ LLII'IyHTOBOVI CTEHKMU.

MpunoxeHne U
(pekomeHngyemoe)

YYET 3KPAHUPOBAHWA NPU BO3AENCTBUN HA CYOA
BETPOBbIX HATPY30K

N.1. PacyeTHoe 3HayeHWe CKOPOCTU BeTpa AO/IKHO onpenenatbCa Ha BbicoTe 10 M Hag, ypoBHEM
BOAbl NO pe3y/sbTaTaM MHOFONETHUX AaHHbIX METEeoPO/IorMYeckUX HabnlaeHUn C y4eTOM MeCTHbIX
ycnosuii  (BAMAHMA penbeda MECTHOCTM, NPOMbIWAEHHO-TOPOACKOW 3acTPOMKM M npou.). Mpwu
onpeaeneHnn BETPOBOro BO3AEWCTBMA Ha MPULLIBAPTOBaHHOE CyAHO (nnaByyuii 06bEKT) nynbcauun
BeTpa HeobxoAMMO yuuTbiBaTb C 30-CEKYHAHbIM OCPpeAHEHWEeM W paccMaTpuBaTb TaKoe co4yeTaHue
CKOPOCTM W HamnpaB/ieHWi BeTpa, OTKAOHAWMXCA A0 +/- 30° OT ocu npuyana UAM HOPMaaU K Hel,

KoTopoe 06ycnosansBaeT Hanbobliuee 3HaYeHNe HarpysKu O, um N, .

[na npuyanoB Ha BHYTPEHHUX BOAHbIX NYTAX CKOPOCTM BETpa WM 3HAYEeHUEe CKOPOCTHOrO Hanopa
ponyckaetcsa onpegenatb no CM 20.13330 B 3aBUMCMMOCTM OT BETPOBOIO0 PAaNOHMPOBAHUA TEPPUTOPUN

Poccun. Mpun aTtom ckopocTb BeTpa Vw, M/c, Ana noactaHoBku B popmynbl (31) n (32) paccuntbiBaercs no
dopmyne

V,=4J4q,,n.1)

rae 9o - cKopocTHOM Hanop, M.

N.2. Hannume 3sKpaHMpylOWMX Nperpag Cc HAaBeTPEHHOM CTOPOHbI MPULIBAPTOBAHHOTO CyAHa,
KOTOpOe MOMET NPUBECTU K CYLLECTBEHHOMY YMEHbLUEHMIO Harpy3oK OT BO3AENCTBMA BeTPa Ha CygHo,
YUYNUTBIBAETCA NMYTEM YMEHbLUEHWA NJOWALM NapyCHOCTM NPWLWBAPTOBAHHOIO CyAHa Ha NpuBeAeHHoe

3HayeHWe aKpaHupytoLWwel naowaam 4, , M%, onpesenaeMoit B COOTBETCTBMM C pucyHKom .1 no dopmyne

A, =(h+a,H,)L, 12



rae hk - BO3BblWWEeHNE KOPAOHA Npnyana Had HansBbICLULMM YPOBHEM BOAbl, M;

&, - KO3PPULMEHT, yUUTBIBAIOLLMI CTENEHb SKPaHMPYIOLLLEro AeiCTBMA Nperpaabl, onpeaensemblii
Mo BblpaXeHuto

H, L
a =0,5——=
¢ I ah I(M3)

e

rne H, - cpenree sHauenme BbIcOTbI SKPAHUPYHOLMX NPENATCTBU, M;

l, - cpepnee paccTosHMe 3KPaHMPYHOWMX NPENATCTBUI OT KOPAOHA; MpK [, < H, npunumator
le = He, m;

@), - HanbonbLIM pa3mep cuyaTa Nnasyyero obbekTa; ecn anvHa npudana L < L, 10 8 pacuer
smecto Ly ssogmTca L, m;

L, - AJIMHA UM CYMMa OJIMH SKPaHUPYIOLWMX Nperpaz

Hampasnerne

BCZE&

i
N

PucyHok U.1. Cxema BeTPOBOro aKpaHMPOBAHUA CyaHa

MpunoxeHue K
(pekomeHnayemoe)
KO3®DOULIMEHTBI CONPOTUBEHMA OT BO3AENCTBMA TEYEHUA

HA MJABYYUE OBBEKTDI

K.1. KoapduumMeHT conpoTMBAEHUS NPOLOSbHON HArpy3KM OT TeYeHun Cx, onpeaensemblit Kak
cymma KoadduumeHTa conpoTusieHns ¢Gopmbl

Kopnyca cyaHa, Ko3dpduumeHTa COnpOTUBAEHUA,
06yCNOBAEHHOIO TPEHUEM BOAbl MO CMOYEHHOM NMOBEPXHOCTU CyAHa, U KO3pdMUMEeHTa CONPOTUBAEHNSA

BMHTO-PY/NEBOW rPynnbl CyAHa, PeKOMeHAYETCA BblUMCAATb No Gpopmyne



L7, 3501yt , (K.1)

C.=0,1/1,0+CL,
B T T, Ay

roe C - KO3pOULMEHT CONPOTUBAEHUA TPEHUA, BblYUCAAEMbI No dopmyne

0,075
(logRe,—2)" + (£-2)

C =

Re,, -yucno PeitHonbAaca, onpeaensemoe no ¢popmyne

V.L
Re, === (k3
v

Vv, . NpoAo/ibHaA COCTaBAAOLLAA CKOPOCTM TedeHua, M/c;
L . [A/IMHA Nnasyyero o6beKTa no BaTep/MHUN, M;

. . _ -6
V' - kMHemaTUueckuii KoapPULMEHT BASKOCTU BOAbI, MPUHMMAEMbIV paBHbIM V = L,0-107", m/c;

o - Ko3pdMuMeHT obLLen NONHOTbI CYAHa;
B, , T, - LUMPUHA M OcajKa cygHa Npu paccMmaTpuBaemMol 3arpysKke, m;

Ay - BE/IMUMHA, XapaKTepu3ylowas Mnaolwaab MapycHOCTU BWMHTO-PYNEBOW Tpynnbl CyAHa,
NPMHMMaeMas no AaHHbIM Tabaunupbl K.1 B 3aBUCMMOCTM OT TMNA CyaHa.



Tun Kopabns AR
Ipy3oBble cyga 240
TaHKkepbl 270

K.2. KoadduumeHT conpoTBAEHUA NONEPEUYHOM HAarPy3KKN OT TeYEHUA peKoOMeHAYeTcA BblYMCAATbL No dopmyne
k
T 1
_ 0 1 _ 0 . _k
C, =C +(Cy o ) (d (K.4)

o0
roe Cy - KO3OPUUMEHT CONPOTUBAEHUA NPU OTHOLLEHWM TNYBUHbI BOAb! K OCagKe CyaHa d/T, = o,

1
Cy - K03 ULMEHT CONPOTUBAEHMA NPU OTHOLLEHUN TNYBUHBI BOAbI K OCaaKe cyaHa d /Tk = 1;
d - rnybuHa, m;

kl - 4ncnoBoi KOaPUUMEHT.

o0
MUMNEHT CONPOTUBNEHMN KOMeH T n NATb N Myn
Koa EHT conpoTneaeHnA Cy exkome eTcAa onpeaena o o e

Cr =0, 22\/L§Apx I(BW), (K5)

roe Apx - paKTMuecKkaa noasoaHan N1060Bas NAOWaAbL NAPYCHOCTU CyAHa, M2
W - 06bem Norpy»KeHHOoM 4acTu Kopnyca cygHa (o6bemHoe BogounsmelleHue), m.

0 o0
MuHMManbHOe 3HayeHue K03¢¢MLI,MEHT3 Cy AOJ/IXKHO NPUHNMATbCA HE MEHEE Cy - 0: 4 .

Tabnuua K.1

1
KoaddpuumeHT conpotmsneHmn Cy pekomeHayeTca NPUHUMaTb NO AaHHbIM Tabaunupl K.2 B 3aBUCMMOCTU OT BENUYUHDI 5LS /,U\/Tk , rae o - KoapoumumeHT



obuieli nonHoTbl cygHa, H = Apx /Bka - KO3OOUUMEHT NONHOTHI MUAENb-LUMAHIOYTa cyAHa. 158 NPOMEXKYTOYHbIX 3HAYEHUIN BEANUYUHDI 5LS /ﬂ\ﬂ;c OaHHble

1 1 _
Tabnunubl K.2 gonyckaeTca MHTEPNOIMPOBATL M SKCTPaNoiMpoBaTb. MUHMMAIbHOE 3HaYeHne KoapduLmeHTa Cy OOJ/IKHO MPUHUMATBLCA HE MeHee Cy =2,0,

SL, /T, G,
20 2,00
40 2,84
60 3,64
80 4,50
100 5,44

Tabnnua K.2



3HayeHus KoapouumeHTa ki g dopmyne (K.4) ana 6onblUIMHCTBA TUNOB Kopabaeit pekomeHayeTcs

NPUHMMATb k1 =2,

MpunoxeHune N
(pekomeHnayemoe)

PACYET HATPY3KKM OT HABAJIA NMPULWBAPTOBAHHOIO CYAHA
HA NMPUYAJIbBHOE COOPYHKEHWE MNMPU BOJ/IHEHNA

N.1. Nebopmaumio 0OTOOMHBIX YCTPOMUCTB (M NPUYANbHOIO COOPYIKEHMSA) A, , M, BO3HMKalOLLLYyt0 Npu
HaBajsie MPULIBAPTOBAHHOIO CyAHa Ha Mpuyan nof AeWCTBMEM BOJIH, AOMYyCKaeTcA onpegenAtb no
dopmyne

= . o
: (J 1 j , (N.1)

rne A - cpegHee 3HaYeHME aMNAUTYAbl NONEPEYHO-FOPU3OHTa/IbHBIX KONebaHMM TOUKM KOHTaKTa
6opTa cygHa c oTOOWHbIMM YCTPOMCTBAMMU, M, onpeaensemoe no ¢opmyne

— h
A= ZE; (n.2)

I
=7, (zn + 2773;(9/69) . (n.3)

rae 770 - CMeuleHne UeHTpa nonepeyvyHoO-ropnu3oHTa/IbHbIX KOI'IE63HMIZ, M; onpeagenAaeTca no

Wo

rpaduKky pucyHka /1.1 B 3aBUCMMOCTM OT NapameTpoB n P (naHHble pucyHKa /1.1 gonyckaetcs

3KCTPano/inpoBath).

o e
P:ﬂ'—:.
;(/1’(”'4)

V.V, - >
L 70 BN PR Y )
km p(p 109

km - KO3 OUUMEHT NpUcoegMHEHHOW MacCbl BOAbI NPU KayKe cyaHa, onpeaensemblit no tabavue
Nn.1;

V. - KkoadduumeHT aemndUpoBaHMA NOABOAHON YacTblO NPUYANBHOTO  COOPYMKEHUS,



I'IpMHMMaEMbIﬁ B 3@aBUCMMOCTU OT KOHCTPYKLLMN NPUYaA/IbHOTO COOPYXKEHNA NO Ta6}'IVILJ,E N.2;

V.= 1. ANA CAyYan Kavyky cyaHa;

)

0, lg - abcuuncca M opAaMHaTa TOYKM MPUIOKEHUA HArPy3KM OT HaBasa CyaHa OTHOCUTE/IbHO ero
LEeHTPa TAXECTU, OTCYMUTbIBaEMble N0 NPOAONAbHON U BEPTUKaNAbHOM FNaBHbIM OCAM COOTBETCTBEHHO, M;

Py, Po - pagnycbl MHEPLUM CyAHA OTHOCUTENbHO BEPTUKANbHOM WM FOPU3OHTANbHOMN FNaBHbIX
LeHTPa/IbHbIX OCEN, M;

2

_ =" -1 . = .
o= = - cpeaHss yactota, C , BO34EWCTBYIOWMNX HA CYAHO BOMH, rae T - cpegHuin B cucteme

nepuoa, BojH, C;

- Cyn

0= pW - npuBeaeHHaA 4aCTtoTa NnoNnepevyHO-ropn3oHTa/IbHbIX KonebaHui CyAHa Ha OTOOMHbIX

yCTpOWCTBaX, Cfl, roe Co - KO3GOULMEHT KeCTKOCTM OTOOMHOro yCcTpoMcTBa, onpenensembli gns
HaYaNbHOro, IMHEMHOTO, Y4acTKa XapaKTepuctTnkn "cuna-gedopmaums”, H/m;

N - YANCNO OTOOMHbLIX YCTPOMCTB, OAHOBPEMEHHO AedOpPMUPYEMBIX NPU HaBane; ANs OTOOMHbIX
YCTPOWCTB C CYLL,EeCTBEHHO HEJIMHEMHbBIMW XapaKTePUCTUKaMM (KOHUYECKUX, aPOYHbIX M T.N.) NpMBEeAEeHHanA
YyacToTa NnonepevyHo-ropnu3oHTabHbIX KoebaHni cyaHa @ [O0/1XKHA ObITb YMHOXEHa Ha Ko3pduumneHT
0,7;

W - BogouM3MeLLeHME cyaHa NPU pacCMaTPMBAaEMOM HarpysKe;

P - nnotHocTb BOABI, Kr/M>;

M y &€ _napamerpsl, onpegensembie no pucyHkam /1.2 u J1.3 COOTBETCTBEHHO;
Xy - KO3dOULMEHT, YUnTbIBAIOLLMI HEGPOHTANbHBIN NOAXO0A, BONH K AMaMETPaNbHOM NAOCKOCTM

cyAHa, onpegensietca no rpaduky pucyHka /1.4, roe er - A/IVHA CyAHa MeXXay NeprneHauKyaapamn, m;

V. Yyron noAaxoAa BoJIH, OTCUMTbIBAEMbI OT NPOA0AbHON OCU CYAHa;

Xy n Xo - pepyKuMOHHble KO3OOULMEHTbI MOMEPEYHO-TOPU3OHTANbHOW M BOPTOBOM Kauku
COOTBETCTBEHHO, OnpeaenstoTcsa no rpadmkam pucyHka J1.5;

k, - K03 PULMEHT AUHAMUYHOCTM BOPTOBOW KauKK; JOMNYCKAETCA onpeaensTb No rpaduKy pMcyHKa

_ o -1 o
N.6,roe Wy = 277/7,9 - cobcTBeHHan YacToTa 6opToBoi Kaukun, C , Ty - cobeTBEHHDBIN ee nepuog, ¢;

7

h n A - cooTBETCTBEHHO CPeAHME B CUCTEME 3HAYEHMA BbICOT U A/INH BOJIH, BO3A4ENCTBYIOLLMX Ha
CyaHo, m;

j - KoabdUUMEHT nepexoda OT CpPeaHMX 3HAYEHUM K ManoobecneyeHHbIM AAA aMNAUTYA
nonepeyYHo-ropM3oHTabHbIX KO/ebaHU TOYKM KOHTaKTa 6opTa cyaHa ¢ OTGOMHbIMKU YCTPOMCTBAMM,
pacnpefeneHHbIMW MO 3aKkoHy Penesa; onpegenserca no Tabauue J1.3, B pacyeTHOM cAayyae
peKkomMeHAayeTca paccMaTpMBaTh HaBaa OAHOMNPOLEHTHOW obecneyeHHOCTH.

Tabnunua N.1
OTHOCUTeNbHaA 3HauyeHusa KoapduumeHTa k, npu napameTpe Bo?’ / g , pasHom
ocanka d, /d 0,5 1,0 2,0 3,0 4,0 5,0 6,0
0,00 1,90 1,67 1,39 1,23 1,15 1,15 1,15
0,20 2,08 1,82 1,48 1,32 1,22 1,21 1,21
0,40 2,35 2,04 1,64 1,43 1,35 1,33 1,33




0,60 2,63 2,27 1,82 1,60 1,55 1,54 1,54

0,80 2,86 2,44 2,04 1,82 1,75 1,74 1,72
0,90 3,13 2,67 2,22 1,96 1,89 1,87 1,85
0,95 3,33 2,78 2,27 2,04 1,96 1,92 1,90

Bu d; - naubonbwan LUMPMHA M OCafKa K rpysy pacdeTHoro cygHa, m; d - rnybuHa aksaTopum y

27 _
coopyxenua, m; O = = cpeaHAsA 4YacToTa BO3AEMUCTBYIOLMX Ha cyaHO BoAH, 1/c; T - cpeaHuii B

cncreme nepunopg BosiH, C.

Tabnunua N.2

1%
KOHCTPYKUMM NPUYANbHBIX COOPYKEHUN Koadduumnent = ©
aAemnpumpoBaHun

HabepeHble 13 06bIKHOBEHHbIX MAN GaCOHHbIX MacCMBOB, MacCUBOB- 0,75
rmraHToB, 060/104eK 60/bLLOro AnameTpa U HabeperkHble Ha CBaMHbIX
onopax ¢ nepeaHUM LNYHTOM

HabepexHble 3CTakaAHOro UaM MOCTOBOrO TUMa, HabeperKHble Ha CBaMHbIX 0,85
onopax ¢ 3a4HMM LWMNYHTOM

Mnpcbl 3CTakagHOro MaM MOCTOBOIMO TUMA, Naabl NPUYanbHble, B TOM YMcie 1,0
roON10BHbIE UIN Pa3BOPOTHbIE

o
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CnnowHbIe NNHUK - WBAPTOBbI N3 CUHTETUYECKUX N PACTUTENIbHbIX
MaTepnanos; NYHKTUPHbIE - CTa/IbHbl€ LWWBAPTOBbLI
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PucyHok /1.2. Fpaduk gna onpegeneHma s3HaveHus H
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PucyHok /1.4. F'paduk gna onpeneneHma sHaveHus
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PucyHok J1.5. F'paduk ana onpeneneHma sHa4eHUN peayKuMOHHbIX

Koapoduumertos Xy n Yo
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1 - cyna 6e3 Kuneu; 2 - Co CKYN0BbIMU KUNAMU;
3 - CO CKY/I0BbIMW KUAAMM U 6OPTOBLIMU FPeBHbIMU BUHTaMU

PucyHok /1.6. I'padumk ana onpegeneHma KkoapoumumneHTa

ANHAMUYHOCTU 60pTOBOI71 Ka4Ku cyaHa k@

Tabaunua 1.3

ObecneyeHHOCTb, % 1 3 5 10 20 50

j 2,42 2,11 1,95 1,71 1,43 0,94

Harpyska, nepepgaBaemas MNpUYanbHOMY COOPYMEHMIO 4Yepe3 OTOOMHbIE  YCTPOWCTBa,

pacnosioXKeHHble B CpeAHEN YacTM y4vyacTKa KOHTAKTa CyAHa C COOPYMKEHMEM Lk, onpeaensetcs B
npeanosioXKeHUn HaBana CcygHa larom, Koraa Bce N OTOOMHbIX YCTPOMUCTB B Npeaenax NpaMoanHeNnHoM
yactn 6opTa AePopmMMpPyHOTCS paBHOMEPHO.

Harpy3ska, nepegaBaemas nNpuYasibHOMY COOPYXKEHUID 4epe3 OTOOMHble  YCTPOWMCTBA,
pacnofioXeHHble HAa KOHLAX Yy4acTKa KOHTAKTa, onpegenseTcA B NPeAnoNoXeHWU HepaBHOMEPHOTO
HaBana (nog, yrnom, Npu HaAMYMK pbicKaHuA), Korga n = 1.

N.2. Harpy3ka Ha oTgefnbHOe OTOOMHOE YCTPOMCTBO MPW KayKe OLWBAPTOBAHHOrO CyAHA Ha
BOJ/IHEHMM (6€e3 yyeTa BeTpa M TeYeHUs) MOXKET BbiTb NPUOAMKEHHO onpeaeneHa Kak npousseseHue

KoapduumMeHTa KecTKocT ycTpoicta Co Ha 3HadeHue aedopmaumm otboiiHoro yctpoictea A,

BbluMcneHHoe no dopmyne (/1.1). MonHaa Harpy3Ka Ha OTBOMHOE YCTPOMCTBO B YC/IOBUAX BO3AENCTBUA
BETPa, TEYEHMA M BOJIH OMNPeAeNseTcs Kak CyMMma HarpysoK OoT BeTpa U TeuyeHus (6e3 yyeTa BOAHEHMSA),
BbIYMC/IEHHDIX MO 6.7, U OT HaBana NPW Kayke NPULLIBAPTOBAHHOIO CyAHA Ha BOJIHEHUM.

N1.3. Op1eHTMPOBOYHbIE 3HAYEHWUS YCUMANI B LUBAPTOBHbIX KaHATax NP Kayke NpULWBAPTOBAHHOIO
CyAHa Ha BOJIHEHUW (6e3 yyeTa BeTpa M TeYeHUn) JONYCKAETCA onpesensaTb aHa/loMMYHO Harpyskam ot

HaBasia CygHa Ha npu4an. YanuHeHue WBAPTOBHbLIX KAHATOB Az NP Ka4dyKe CyaHa Ha BO/IHEHUUN MOXKET



6bITb BblYMCAEHO NO popmynam (J1.1) - (/1.5). OCHOBHbIE OTIMYMA B ONpPeaeeHNN YCUINIA B LUBAPTOBAX OT
onpeaeneHna Harpysok Ha OT6OMHbIe YCTPOMCTBA CBA3AHbI C BblUMCNEHWEM KO3dPULMEHTa V No popmye
(/1.5) n onpeaeneHem NpuBeAEHHOW YaCTOTbl NONEPEYHO-FOPU3OHTAbHBIX KonebaHuii cyaHa ncxoan us
YKECTKOCTU LWBAPTOBHbIX KaHATOB.

N.4. [Ona onpepeneHus BOJHOBOW COCTaBAANOLWEN YCMAMA B LUBAPTOBAX NPW BblYUCNEHUM

KoapduumneHTa v no popmyne (/1.5) 3HaueHuns l(/, " la NPUHUMAIOTCA PaBHbIMK abcuucce M opamHaTe
TOUYKM KpenaeHus Hambosee HarpyeHHbIX HOCOBbIX M KOPMOBbLIX MPUMKMMHbIX LIBAPTOBHbIX KaHaTOB

CyAAHa OTHOCUTENIbHO ero LLeHTpa maccbl. JonyckaeTca NnpuHUmMaTh l¢, paBHbIM NONOBUHE O/INMHbI CyadHa

MeXay nepneHanKynapamm, a la - Pa3HOCTM MeKay BbiCOTOM 6opTa CyAHa 1 BO3BbILIEHNEM €ro LeHTPa

MaccCbl OTHOCUTE/IbHO OCHOBHOW MAOCKOCTM. Mpu onpegeneHun NpuMBeAEHHOM YacToTbl NOMepeyHo-
rOPM30OHTaNbHbIX KonebaHuit cygHa KoadpoduumeHT Co NpUHMMAETCA PaBHbIM IMHEAPU30BAHHOMY

K03 dULMEHTY KeCTKOCTH WBapToBHOro KaHaTa cyaHa C, , a uncno n - KoAMYecTBy HOCOBbIX M KOPMOBbIX

NPUXUMHbIX KaHaTOB cyaHa.
JInHeapmn30BaHHbIN KO3DPUUMEHT KECTKOCTU LIBAPTOBHOMO KaHaTa MPUBAMMKEHHO MOXKeT 6biTb
onpeaeneH no dopmyne

C,=N k(AL )",

roe Np - pa3pbIBHOE yCcuaMe KaHaTa, H;
k, m - uncnosbie KO3pdMUMEHTbI, TPUHMMaeMble No Tabauue J1.4 [4];

Almax - AONyCKaemMmoe OTHOCUTe/IbHOE YOA/NIMHEHWNE KaHAaTa, NPUHNMaeMoe no Ta6nv|u,e n.a.

Tabnuua /1.4
Jonyckaemoe k m
Tun KaHaTa OTHOCUTENbHOE
yaamnenve Al
CtanbHom 0,010 22,5 1,0
KanpoHoBblit 0,252 1,5 1,46
HelinoHoBbIN 0,226 2,3 1,64
TepuneHosbI 0,156 4,2 1,64
MonnMnponuaeHoBbIN 0,163 4,6 1,73
MonnsTuneHoBbIN 0,168 6,7 1,97
KypanoHoBbIN 0,122 3,4 1,35
MaHUbCKUM 0,123 27,4 2,24
Cun3anbCKkui 0,112 28,3 2,16
MNeHbKoBbIN 0,111 32,0 2,21

J1.5. MaKcumasnbHOe ycuame B LIBApTOBHbIX KaHaTax Npu Kayke cyaHa Ha BOJIHEHMM AonycKaeTcs
onpeaenATb Kak Mpou3BeAeHWe YA/JMHEHWUA KaHaTta, BbluMcaeHHoro no dopmyne (/1.1) Ha



ﬂMHeapVBOBaHHbIﬁ KOBd)q)MLI,MeHT KECTKOCTKN KaHaTa Cm' d NOJIHOE MaKCMmasZibHOe ycunane B

LIBAPTOBHbIX KaHAaTax MOMEeT MPUHUMATbCA KaK CyMMa YCUMAUM OT BETPA, TEYEHUSA, ONPEAENEHHbIX MO
6.12, 1 BoAH. [MO/IHYIO BOJIHOBYIO COCTABAAIOLLYIO LUBAaPTOBHOINO YCUMAMA Ha LWBAPTOBHbIMA Nan npuyana
OOMNYCKaeTca NPMHUMATb KaK NPoM3BeAEHWE BOJITHOBOWM COCTABAAIOWEN YCUAMA B KaHATe HA KOMYECTBO
KaHaTOB, 3aBeAeHHbIX Ha nan.

MNpunoxeHne M
(pekomeHgyemoe)

ONPEAENEHUE SHEPTUM HABAJIA CYZIHA NPW NOJXOAE
K MPUYATIBHOMY COOPYKEHUIO <1>

<1> CocTaBneHo C ucnosb3oBaHnem pekomeHgaumnit PIANC - [OCTOAHHON MexAyHapoLHOM
accoumaumu KoHrpeccos no cyaoxoactsy (MMAKC).

M.1. MNpu onpeaeneHnUn KUHETUYECKOM 3SHeprum Eq, KK, HaBana Cy4Ha Ha npu4yanbHoe

coopyrKeHue (pucyHok M.1) no dopmyne (30) HopmasbHas COCTAaBAAOWAA CKOPOCTM NOAX04a CYAHa VB
, M/c, npuHMmaetca no Tabauue M.1.

et
I

el A




PucyHok M.1. Cxema KOHTaKTa cygHa C npu4anom

Tabnmua M.1
HopmanbHasa cocTaBaoLana CKopocTn noaxoaa cyaHa 2, m/c, c pacueTtHbim BogousmeleHnem W, Tbic. T
Tun Ycnosua
aKBaTopuu | LWBAPTOBKK | g1 2 3 4 5 10 20 30 40 50 100 200 300 400 u
bonee
CnokHole 0,87 0,73 0,65 0,60 0,56 0,45 0,36 0,31 0,28 0,26 0,20 0,16 0,14 0,12
OTKpbITan CpegHue 0,67 0,58 0,52 0,49 0,46 0,38 0,30 0,26 0,24 0,22 0,17 0,13 0,11 0,10
MpocTbie 0,52 0,45 0,40 0,37 0,35 0,29 0,23 0,20 0,18 0,16 0,13 0,10 0,08 0,08
CpegHue 0,34 0,30 0,27 0,25 0,24 0,19 0,15 0,13 0,12 0,11 0,08 0,08 0,08 0,08
3aKpbiTas
MpocTble 0,18 0,15 0,14 0,13 0,12 0,09 0,08 0,08 0,08 0,08 0,08 0,08 0,08 0,08
MpumeyaHue. Yc1oBMA, Yallle BCErO UCMOb3yEMbIE B PacyYeETaX, BblAE/EHbI }KUPHbIM LPUGTOM.

Ocobbim cnyyaem ABAAETCA BBOA CyAHa B W3 (A0K). B3anmogeicTene cygHa ¢ HanpasaawowWmMmmn oTboiMHMKamu (pucyHoK M.2) AonKHO onpeaenaTbea

NPOAO0bHON COCTaBAAIOLLEN CKOPOCTU V,=Vsina,



PucyHok M.2. Cxema KOHTaKTa cygHa C HanpasaawoLwWwmmm
OoTO6OMHMKaMK Npu BXoge B W03 (4,0K)

M.2. Onpeaenenue koapduumenta ¥, yunTbiBalOLWEr0 YCA0BUA WBAPTOBKM U KOHCTPYKLMM MPUUANbHBIX COOPYKEHWI, PEKOMEHAYETCA BbIMNOAHATL MO
dopmyne

W = CmCCCCCS 7 (M'l)

rae Cp - KO3GPULIMEHT NPUCOEANHEHHOMN Macchbl;

C. - KO3PPULMEHT SKCLEHTPUCUTETA, YUUTHIBAIOLLMI ANCCUNALMIO SHEPTUM NPU NOBOPOTE OTHOCUTE/IbHO TOYKM CONPUKOCHOBEHMUA C OTBONHUKOM;
C. - KO3OOULMEHT CKBO3HOCTM NPMUYANA, YHUTLIBAIOLLMIA aMOPTU3MPYIOLLME CBOICTBA C/10M BOAbI MEXKAY KOPMYCOM NMPUYaIMBLLErO CyAHa M NpuYana;
Cs - KO3DOULMEHT KECTKOCTM, YUMTHIBAIOLLMI NOT/IOLEHNE YACTU SHEPIUM HaBaNa 3a CHeT ynpyroi aedopmaummn oT6OMHbIX YCTPOMCTB.

M.3. OnpegeneHue Koapduumenta €, npucoeamHeHHON Macchl

B ycnosusx noaxopa cygHa K npudany 6optom (narom) (pucyHok M.3, a) B 3aBUCMMOCTM OT COOTHOLLEHWA OCaZKM CyAHA ds , M, U TybuHbl BoAbl d, M, cneayeT
NPUHUMATb



npu d/d <1,1 c, =18;

mpu L1<d/d <15 ¢,=2,625-0,75d/d; \y )
npu d/d <1,5 ¢, =L5.

[lna ycnosumit noaxoaa cyHa K npuuany KOpmon uam Hocom (pucyHok M.3, 6) €, = L1,

g) Hp”tlaﬂ
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a - noaxon 6optom (narom); 6 - noaxon KOPMOWN UM HOCOM

PucyHok M.3. Cxembl Noaxo4a cyaHa K npuyany

M.4. Onpegenerve kospduumerTa €. aKcUeHTpUCUTETA

KoadduumenT €. onpepenserca B NpeAnoNoKEHNN, YTO LLIEHTP MACCbl CyAHa HAaXOAUTCA B €ro cpefHei ToUKe no A/mHe (pucyHok M.1)



. K*>+R*cosg \
e = , (M.
K+r MY

rae R - paccTtoAHnNE, M, OT LEHTPA MaACCbl CyaHa 0 TOYKKN ero COnpmnKoCHOBEHUA C OTBOMHUNKOM:
2
R=./y"+(B/2) ;(m.4)

K- pagunyc, m, Kpyrosoro gsunxeHuma cyaHa B akBatopuum nepen npnvyainBaHNeEM:

K =(0,19¢,+0,11)L, . (m.5)

C,, - Ko3pPULMEHT NONHOTbI BOAOMIMELLEHUA CYAHa

W

? . YroA, rpag, Mexay HanpasaeHnem AeicTBua ckopocTn V 1 anHueit R (pucyHok M.1); npu @ < 10° npuHumaetca €, = 1>0;
W - BogousmelleHue, T;

Ls - NONHAA ANWHA cygHa, M;

B - wnpuHa cyaHa, m;

Y - paccTosiHue, M, No NPOAO0ALHOM OCK CyAHA OT €ro LeHTpa TAXKECTM 40 TOYKM MaKCUMaabHOW KpUBM3HbI 6opTa B naaHe (pucyHok M.1);

P - nnotHoctb BOAbl, T/M.

Jonyctumo npmbankeHHoe onpeaeneHne sHayeHnn Koapdpuumenta C. nNpm NpUYanMBaHNK ANA TPEX PAaCNPOCTPAHEHHbIX C/y4aeB LBAPTOBKM:

Ha gerBepTh mmHe & = L /4 c,~0,4-0,6;
Ha TPeThb IJIMHE & =L /3 c,~0,6-0,8;
B cpenHel Touke &= L /2 c,~1,0

M.5. Onpegenerune Kosbduumenta €. cKBO3HOCTM Npuyana (pucyHok M.4)
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d - CN10OWHaA KOHCTPYKLUKA; 6 - cCKBO3Has KOHCTPYKUHMA

PucyHok M.4. Tunbl KOHCTPYKLWM NpUYana

PekomeHayeTca npuHumats €, = 1,0 g cayyanx:
OTAENbHO CTOALWMX NPUYA/IbHbIX YCTOEB;
CKBO3HbIX KOHCTPYKLMIA NpUyana;

npu yrae npuyanueanns & > 5°

PekomeHayetca npuHumats €, = 0,9 5 cnyyanx:
CMNOLIHOW KOHCTPYKLMM NprYana;

npu yrae npuyanueanna & < 5°

M.6. Onpegenexune KoapduumeHTa skectkoctn C
[na oT60MHUKOB, BbINOSHEHHBIX M3 Manogedopmmpyembix MaTepranos (6eToH, Aepeso, NoAnaTuaeH (B Buae bpycbes), pesmHa ToAWMHON meHee 150 mm)

cneayet NPUHMMaTh KoapduumeHT wectkoctn € = 0,9
MpY NPUMEHEHMM MATKMX PE3MHOBbLIX (KaK NpaBuio, nosbix) oT6oMHMKOB (Npu TonwmHe 6onee 150 mm) €5 = 1,0

M.7. NMonpaBKa Ha HenpeaBuaeHHble 06CTOATENLCTBA NPU ONpeLeeHMM SHeprum Hagana E,
JHepruio, KOTOPYH AO/KEH MOracuTb OTOOWMHWK, PEKOMEHAyeTcA OnpeaensaTb C y4eTomM HenpesBUAEHHbIX CTOJIKHOBEHMI, OWMBOK MepcoHana,

HeMCcnpaBHOCTEN, KOMBUHALMM 3TUX PpaKTopoB. COOTBETCTBYIOLLAA 3TUM 06CTOATENILCTBAM 3HEPrUA HaBasa E, , KK, paccumnTbiBaeTcA no popmyne

EA = ysEq , (M7)



roe Vs - koapduumeHT 6e3onacHOCTH, NPMHUMaeMbli no Tabaunue M.2.

Tun cyaHa V.
TaHKepbl, Cyxorpysbl, rpy3osble cyga 1,25-1,75
KoHTeliHepoBo3 1,5-2,0
CyZa c ropM30oHTa/IbHbIM COCOB0M NOrpy3KM, Napombl 2,0

Bykcupbl, paboune cyga v T.0.

2,0

Tabaunua M.2



MpunoxkeHue H
(pekomeHgyemoe)

ONPEAE/NIEHWUE YCU/INW B LLBAPTOBHbIX KAHATAX

H.1. PeKomeHOaLuMM HacTOALLEro NPUIOMKEHUA UCNOb3YIOTCA NPU HEOBXOAMMOCTU onpeaeneHus
YCUNUIA B OTAENbHbIX LIBAPTOBHbIX KaHaTax C y4eToM (aKTMYEeCKOM CXemMbl LIBAapPTOBKWU CyAHa, YrioB
HaK/NOHa U A/IVH OTAENbHbIX KaHaTOB.

H.2. OnpeaeneHune ycunmi Ni, KH, B OTAE/bHbIX WBAPTOBHbLIX KaHaTax Ha Tymbbl npuyana, npu
KOTOPbIX CTOAHKA byaeT 6e30nacHOM, BbIYMCAAKOTCS NO GOopmMyIam:
AN HOCOBOW M KOPMOBOWM Fpynn NPUMKUMHbIX LLIBaPTOBHbIX KaHaTOB

N,' = 0,6Qt0t ) n, 1
sina, cos f, lizl/lj ; (H.1)

J=1

AnAa Npoao/IbHbIX U LWUNPUHIOB

N4 _ Ntot 1

cosa, cos f, Z,-Zl/lj
J=1

, (H.2)

roe li - A/IVIHA WBAPTOBHOIO KOHLA, B KOTOPOM AEeNCTBYeT ycunume Ni , M;
Zj - A/WVHbI LIBAPTOBHbIX KOHLOB B J@HHOW rpynmne, m (] =1, 2,.., ”r);

N, - 4yncno WBapTOBHLIX KOHLOB B rpynne;

&; - yron mexay npoeKkumei LBapToOBa Ha FOPM3OHTaNbHYIO MJOCKOCTb WM AUHWEN AeilcTBuA

nonepeyHon Uan NPoA0bHOW COCTaBAAIOLWMX HAarpy3Ku oT BeTpa R, Ry COOTBETCTBEHHO, rpag;

ﬂi - yron mexay NIHUEMN ﬂ,eﬁCTBMﬂ CUANbI Ni n ee npoeKumeﬁ Ha TOPU30HTAJIbHYIO M/IOCKOCTDb,
rpag;

sz, Nmt - COOTBETCTBEHHO MOMepeYHas U Npoao/ibHaA cocTaBaatowme, KH, oT felncTemA BeTpa u
TeyeHus, onpeaensemble No 6.2 1 6.3 ¢ y4ETOM IKPAHMPYHOLLETO AENCTBUA COOPYHKEHUN ANA PA3IUYHbIX

3HaYeHWIM CKOPOCTK BETPa Vw, m/c.

Mpunoxenune M
(pekomeHnayemoe)

NCNbITAHUE TbJA HA OOHOOCHOE CXATUE



OT60p, n3rotTosieHne N NoAaroToBKa O6pa3LI,OB K UCNbITaHWUIO

O6pasubl Nbga otbupatotca n3 N cnoes fegAaHOro Moaa TakK, YTOObl MX AJMHHbIE OCU Bblan
nepneHaANKYASPHbI HANPABAEHMIO POCTA KPUCTANNO0B; Npu 3Tom N >= 3.

O6pasubl bAa U3roTaBAMBAIOTCA B BUAE NPU3M KBAAPATHOrO CEYEHUA UAU LUAUHAPOB KPYF1oro
CeYEeHMA C OTHOLIEHWEM BbICOTbI K LUIMPUHE (anameTpy), paBHbim 2,5. LLInpunHa o6pasLa AoMKHA He MeHee
yem B 10 pas3 npesblWwaTb CPeAHWUI MOMEpeyYHbld pasMep Kpuctanaa, onpenensemblih NO AAHHbIM
Kpuctannorpapuyeckoro ncciesoBaHus.

OTKNoHeHue pa3mepoB 06pasLLOB OT CPEAHMX B CEPUMN HEe AO/IKHO npeBbiwath +/- 1%. O6pasupl
OOJ/IKHbl UMETb TN1aZKyt0 POBHYIO MOBEPXHOCTb 6€3 TPeLlimH, CKON0B, PaKOBWMH, 3ayCEHLUEB U APYrux
nedeKTos.

UnnmHapuyeckme obpasubl cneayet U3roTOBAATb HA TOKAPHOM CTaHKe, a Npu3maTUyecKkue - Ha
ropu3oHTasbHO-GPE3EepPHOM CTaHKe.

lpaHN npuamaTMyeckuMx ob6pasuLoB pekomeHayeTcAa obpabaTbiBaTb NomapHo AByma ¢pesamu,
YCTaHOBNIEHHbIMM Ha OAHOM Bajly C PACCTOAHMEM MeXAYy HWMMK, PaBHbIM LWKWPUHE ob6pasua npwu
06paboTke OOKOBbIX FpPaHeEN, U C PacCTOAHMEM, paBHbIM BbicOTe obpasua npu ob6paboTke OMOPHbIX
rpaHem.

Mepen, vcnbiTaHnem obpasubl UCCNeQyeMOoro C/os BblAEpP’KUBAOTCA He MeHee yem 1 4 npu

Temnepatype cnos I, onpegennemoit no onbITHLIM JaHHbLIM, @ NPU UX OTCYTCTBMM - MO PacYETHOMY
pacnpeaeneHunio TemnepaTtypbl BHYTPU AeAAHOro NOKPOBa.

Ob6opynoBaHue

McnbiTaTeNbHble MalUWHbI A0/KHbI 6bITb YCTPOEHbI MO TUMNY MAaLUWH C YNPaBASEMOM CKOPOCTbIO
aedopmaumun. Hanbonbluas cosgaBaemas MalUMHOW Harpyska [O/KHA He MeHee Yem B fABa pasa
NpeBbIWaTh PaspyLUaloOLLYIO Harpy3Ky A1a UCMbITbiIBaeMbix 06pasLoB.

McnbiTaTeNbHble MalWWHbl  AO/MKHbI MMETb aBTOMATMUYECKYID 3anucb KpuBOW '"Harpyska -
aedopmauma” n obecneunsBaTtb M3MepPEHUE HarPy3KM C NOrpeLHOCTbIO He 6onee +/- 5%.

MpoBegeHWe UCNbITaHWI

O6pa3u,b| CKMMaOTCA BAOIb O/TUHHDbIX ocen. O6pa3u,b| ncecnegyemoro cnoAa UCnbiTblBakOTCA NpuU

Temnepatype i 1 noctoaHHoOI ckopocTv fedopmaLn, NPUHMMAEMOM ANA MPECHOBOAHOTO /ibJa PaBHOM

< —4 1
E. = 3-10 , C ', aana mopckoro nbaa - no tabaunue M.1.

Tabauua M.1
Temnepatypa nbaa B i-m cnoe tj, °C -2 -10 -15 -23 N HMXKe
3HaueHune &, = 3-10_4, C 0,5 1,5 2,0 3,0

ObpaboTKa pesynbTaToB

Paspyuwatoliee HanpaxeHMe (NPOYHOCTb HA OAHOOCHOE CXKaTWe) ANA KaxKaoro obpasua Cj, MnMa,
BbluncaseTcs no popmyne



roe (Pmax )_j - paspyLatowlas (MMKoBas) Harpyska A1 j-ro obpasua, onpesensemas no guarpamme
"HarpysKa - gepopmauma", MH;

f - nnowaak nepsoHayanbLHOro NonepeyHoro ceyeHuns obpasua, M2,

3a pe3ynbTaT UCMbITaHUA cepun 06PasLLOB UCCAELYEMOTrO C10 NPUHMMAETCA BeMYMHA C tA, ,

roe C - cpenHee (apudmeTUyecKkoe) 3HaYeHMe napasiesibHblX onpeseneHnii NPOYHOCTM Nbaa Ha
ofHOOCHOEe CxKaTue, Mla, Bbluncasemoe no popmyne

1 n
C = _ZC./ ,(N.2)
n j=1

rae n - 4Yyncno UCnbiTyembix O6p83LI,OB;

Ai - 0b03HauveHue To e, YTo B 7.4.

lpaduryeckn pesynbTaT UCMbITaHMA CeEpUN 06Pa3LLOB UCCAeQYEeMOro Cos M3obparkaeTca TOUKOM U
OBYMSA PaBHbIMM OTPE3KaMM, OT/IONKEHHBIMW BBEPX U BHU3 OT 3TOM TOUKM; TOUKA COOTBETCTBYET CpeHEMY
(apudmeTmyeckomy) 3HaueHUtO npegena NPOYHOCTM NbAa, @ OTPE30OK - CPpeAHEMY KBaapaTUYecKomy
OTK/NOHEHUIO CAYyYaliHOW MNOrPEeLWHOCTM M3MEepPeHWUI. YKasaHMe KOJIMYecTBa MCMNbITaHHbIX 06pasyoBs
obAsaTenbHo.

Mpumepbl rpadryeckoro NpeacTaBNeHUA Pe3y/bTaToB UCMbITAHUIN HECKONbKUX cepuii o6pasL,os
NoOKa3saHbl Ha pUcyHKax .1 v M.2.

Cym:-MIa

! !

6 |

/‘/,/ ,

it

) L

2 Yo X

t £ |
H
0 X o6 24 t°C

@ - npmMamaTuyeckui nea (pasmepbl 06pasyos 25 x 25 x 50 cm);
0 - 3epHUCTLIN (CHeXKHbIM) nea, (15 x 15 x 30 cm);
® - BONIOKHUCTLIN (LLIecToBaTo-MUrosibyathin) neq (22 x 22 x 45 cm)

PucyHoK IN.1. 3aBMCUMOCTb NPOYHOCTM NPECHOBOAHOMO NbAa
Ha O4HOOCHOe CXKaTune (I'IpM nepexoae ot Nn1acTtnu4eckoro
pa3spyLeHNA K XPYNKO-N1acTMYeCKoMy) OT TemMnepaTypbl

(n=5)
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0 - 3ePHUCTbIN (CHeXHbIN) nea, (15 x 15 x 30 cm);
® - BOJIOKHUCTbIV (LWecToBaTo-uUronbuathin) nes (22 x 22 x 45 cm)
Pasmepbl 06pasuos 4 x4 x 10 cm

PucyHOK [1.2. 3aBUCMMOCTb NPOYHOCTM MOPCKOrO Nbaa
Ha 04HOOCHOE cXaTue (Npu nepexoae oT NNacTUYECKoro
pa3spyLleHnA K XPYNKO-NNacTUYecKoMy) OT KoM4ecTsa
Kuakoh ¢asbl (n =5)

Mpunoxenune P
(cnpaBoyHoe)

rPAAbLI TOPOCOB

OAHoneTHME TOPOChI COCTOAT U3 Mapyca, KOHCONMANPOBAHHOIO C/10A M KMAA MEHbLUEN NPOYHOCTH.
Knab COCTOMT M3 YacTUYHO 3aTBEPAEBLIMX NedAHbIX Tbl6 WUAM OTOPBAHHbLIX Mbl6 C TPEHUEM TO/bKO
mexay rablbamu. bosblana YacTb KOHCONMAMPOBAHHOIO CA0A - 3TO MAACTMHbLI CMep3LUeroca Mbaa.
leomeTpuyeckme Gopmbl TOPOCOB BapbUupytoTcA. MpK pacyeTax MOXKeT 6biTb MPUHATO CUMMETPUYHOE
nonepevyHoe ceyeHMe TOPOCa, KaK NoKasaHo Ha pUcyHKe P.1.
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1 - napyc; 2 - KOHCONMANPOBAHHbIN CNOW; 3 - KNAb;
4 - poBHbI Nea; ‘9k - Yron Kuns; H _gpicora napyca;
h - 3arnybneHune Kuns; hc - TONMHA KOHCONNAMPOBAHHOIO C/108;

hy - PaCCTOAHME MEMKIY HUMHEN YaCTblo KOHCOIMANPOBAHHOIO
CNoA U Kunem

PucyHok P.1. leomeTpuna ogHoNeTHero Topoca

Ona npodunsa Topoca, NOKa3aHHOIoO Ha PUCYHKe P.1, TUNWYHbIE COOTHOLLIEHWSA AaHbl KaK hc =1,6h

Hk = 4,5HS 7 Qk =26°, MapameTp WMPUHbI MOXKET BapbUpPOBATbLCA OT bk =0 0o bk = SHS.
MopucTocTb KWMNA Napyca 3aBMCUT OT BO3pacTa /1e40BOro TOpoca U BapbUpyeTca AN Pa3IMYHbIX MOPCKUX
obnacteit. TONWMHA KOHCONNANPOBAHHOTO C/I0A U3MEHAETCA 33 BPEMSA M3HWU Topoca. [opUCTOCTb KUNs
MmoeT nameHaTbca ot 0,1 no 0,4.

BepxHAA rpaHMLAa OLEHKM 15 TOPU3OHTANIbHOM 184 0BOWM Harpy3KM OT ABUNKYLLETOCA TOPOCa MOXKET
6bITb NONYYEHA U3 YPaBHEHMUSA:

FR:F::+FI¢;(P-1)

rae P:; - Harpyska ot KOHCOJ’WI,D,MpOBaHHOl;I 4aCTu TOpOCa,

F, - Harpysku oT Kuns Topoca.
[na BePTUKaNbHbIX KOHCTPYKUMI HAarpy3Ka OT KUA TOpOCa MOXKET BbITb onpeaeneHa Kak:

huy, h
E{Zﬂhkb kT+2c . 1+6_][; ,(P.2)

rge H KO3PPULMEHT CTaTUYECKOTO AaBNEHUSA;
®
H=1g 47— (3

O - yron BHyTpeHHero TpeHus;
C - BUOMMOE CLeNIeHnE K1ns;
b - WKpKHa KOHCTPYKLUMK;

Ve - abdekTMBHanA NnasyyecTb, onpegensemasn Kak:

v.=(1-n)(p-p)g.(pa)

MpunoxkeHune C
(o6s3aTenbHoe)

OCHOBHbIE BYKBEHHbIE OBO3HAYEHUA



V, - CKOpOCTb BETPa, M/C;
7], - npeBblleHMe BEPLUMHbI BO/IHbI HaJ, PacYeTHbIM YPOBHEM, M;

17, - noHM¥KEeHMe NOAOLLIBbI BO/HbI OT PaCYETHOrO YPOBHSA, M;
h - BbICOTa BOJIHbI, M;

A - ANIMHA BOJIHbI, M;

k=2m/A -sonHosoe uncno, 1/m;

T - nepuog BO/HbI, C;

w=2r/T - KPYrosas 4yactoTa BOJHbI, 1/c;

C - CKOPOCTb BOJIHbI, M/C;

hiAd - KPYTM3Ha BOJIHbI;

A/ h - nonoroctb BOJIHbI;

hi , 2‘[ ’ T; - COOTBETCTBEHHO BbICOTa, AJ/IMHA U nepuno BOJH i%-HoWM obecrneyeHHOCTU B cncreme, m;

h, A, T -cooTBeTcTBEHHO CpeAHME BbICOTA, AAMHA U NEPUOL, BOSH, M;
d - rnybuHa BoZbl NPU PacieTHOM YPOBHE, M;

d, - KpuUTUUecKas rnybuHa Boabl, NPy KOTOPOM NPOUCXOAMUT Nepeoe obpyLIeHne BOJH, M;

Dcr,u - rnybuHa BoAbl, NPU KOTOPOWM NPOUCXOANT NocieHee 0bpyLIeHME BOJH, M;
Q - cnnia oT BO34EMCTBUSA BOJIH Ha COOPYKEHMeE, nperpagy, KH;

P - pacnpeneneHHas HarpysKka Ha eaMHULY A/IMHbI COOPYKEeHUs, nperpagbl, KH/m;
p - BONHOBOE AasneHue, Klla;

P - nnotHocTb BOABI, Kr/M>;

g - yckopeHue cBoboaHOro nageHus, m/c;

?, B Yro/n HakNoHa OTKoCa (MW AHA) K TOPU30HTY, rpag,.
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