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c B O 1 neABWMWIN

HAMPY3KU U BO3OENCTBUSA HA TMOPOTEXHUYECKUE COOPYXXEHUSA
(BONHOBbLIE, NEAOBbLIE N OT CYAOB)

Loads and impacts on hydraulic structures (from wave, ice and ships)

Dara BBeaeHmna — 2019—02—17

1 ObnacTb NnpuUMeHeHus

HacrosLmit cBoa npaBun pacnpoCTPaHAETCA HA NPOEKTMPOBAHNE BHOBb CTPOSILLMXCS, PEKOHCTPYKLMIO
U PEMOHT CYLLIECTBYIOLLMX PEYHbBIX U MOPCKMX MMAPOTEXHUYECKMX COOPYXKEHMIA U yCTaHABNUBAET TpeGoBaHUsA
K pacHeTHOMY 0BOCHOBaHWIO UX HAAEXHOCTU 1 GE30NacHOCTH.

2 HopmaTuBHbIe CCbINKK

B HacTosiLeM cBOAE NpaBun UCMNONb30BaHbI HOPMATUBHLIE CChISIKU HA CReAYIoLne OKYMEHTI:

FOCT 19185—73 MmapoTtexHuka. OCHOBHbIE NOHATUA. TepMUHbI U onNpeaeneHus

MOCT P 57148—2016 (MCO 19901-1:2015) HedTaHaa 1 rasoBasi NPOMbILLIIEHHOCTb. COOpYXeHuA
HedTerasonpombiCNoBbIE MOPCKMe. MPoeKTMpoBaHUE U SKCNyaTaums ¢ y4eTOM ruApOMETEOPONOrMYECKNX
YCNOBWUIA

CI120.13330.2016 «CHwuIM 2.01.07—385* Harpy3ku 1 sBosgencresusi» (C usmeHeHnem Ne 1)

CrI 47.13330.2016 «CHuIM 11-02—96 WMH)keHepHble U3bICKaHUA Ana cTpouTtenbcTsa. OCHOBHbIE NO-
NOXEHUs»

CIM 58.13330.2012 «CHuIM 33-01—2003 TuapoTexHuyeckue coopyxeHua. OCHOBHbIE MOMOXEHUS»
(c uameHeHuem Ne 1)

MpumedyaHue — lpu NONbL30BaHWN HACTOSALMM CBOAOM NpaBun Lenecoobpa3Ho NpoBepUTb AEUCTBUE CCbl-
TNOYHBIX JOKYMEHTOB B MHGOPMaLMOHHOWK cucTeme obLyero nonb3oBaHns — Ha ouyManbHOM caiTe deaepanbHOro
opraHa UCMOMHUTENLHOW BrnacTh B cdepe cTaHjapTusaunm B ceTu MIHTepHeT v no exerogHoMy WHopMaLMoHHOMY
ykasaTento «HauuoHanbHble cTaHAapThl», KOTOPLIA ONy6rvMKoBaH MO COCTOSHWIO Ha 1 AHBapA TeKyLero roga, M no Bbi-
nyckam exeMecsiiHOro MHOpMaLMOHHOro yKasaTens «HauuoHanbHele cTaHAapThl» 3a TekyLwuit rog. Ecnu 3ameHeH
CCLISIOMHbIA JOKYMEHT, Ha KOTOPLIA faHa HefaTUpoBaHHasa ccblflika, TO PEKOMEHIYETCS UCMONb3oBaTh AEUCTBYIOLLYIO
BEPCUID 3TOrO [OKYMEHTa C YYETOM BCEX BHECEHHbLIX B JaHHYIO BEPCUIO M3MeHEHUA. Ecnn 3aMeHeH CChINTOYHbIA fo-
KYMEHT, Ha KOTOpbll AaHa AaTUpOoBaHHas CCblfika, TO PEKOMEHAYETCA MUCMoNb30BaTb BEPCUIO STOrO [JOKYMEHTa C yKa-
3aHHbIM BblLle FOA0M YTBEPXAEHUS (NPUHATUSA). Ecnn nocne yTBepXXAeHUs HacTOSsILLero cBoAa NpaBuil B CChbIIOYHbINA
LLOKYMEHT, Ha KOTOpbIA faHa AaTUpoBaHHas CChiNKa, BHECEHO U3MEHeHWe, 3aTparuBaiollee MonoXeHWe, Ha KoTopoe
JaHa cchlfika, TO 3TO MONOXEHUe PeKOMEHAYeTCA NPUMeHATb 6e3 yyeTa JaHHOMO U3MEHeHWs. Ecnun cebinoyHbli go-
KYMEHT OTMEHEH Oes 3aMeHbl, TO NoJIoXXeHWe, B KOTOPOM JdaHa CChlfika Ha Hero, peKkoMeHAyeTCcA NPUMEeHATb B YacTu,
He 3aTparvBatoLleit 3Ty cchbinky. CBegeHUA o JeUCTBUM CBOAOB Npasun LenecoobpadHo npoBepuTb B PegepansHom
WHdopMaLMOHHOM hoHAe CTaHAapToB.

3 TepMuHbI U onpeaeneHns

B HactoguemM csoae npasun npumeHeHsl TepMuHbl Mo FTOCT 19185, a Takke cneaylowme TEPMUHBI C
COOTBETCTBYIOLLIMMU ONPEAENEHUAMMN:

3.1 anc6epr: KpynHoe neagaHoe obpasoBaHue, OTNOMUBLUEECA OT MaTEPMKOBOrO UMM LUENbGOBOTO
negHuKa U NnasaroLLee unu cuasiliee Ha Menu B NONSAPHOW UNKU NpuUneratoLen K nonsapHoOW YacTu oKkeaHa,

M3paHue ocpuumanoHoe
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C BbICOTO HaABOAHOWM 4YacTu bonee 5 M; Npu BbICOTE HAABOAHOW 4YacTu 2—5 M — Kkycok aiicbepra, MeHee
2 m — obnomok arncbepra.

3.2 6erywue BonHbI: BonHel, BuagMMas opma KoTopbix NepemMeLLaeTcs B NPOCTPaHCTBE.

3.3 BeTpoBble BonHbI: KonebarensHoe ABUXEHME BOAbI, BbI3BAHHOE BETPOM NpW €ro BO3AENCTBUM Ha
cBOOOAHYIO NOBEPXHOCTb.

3.4 BonHoBOe gaBneHue: [lonsa (cocTasnswowasn) ruapoauHaMUYEcKOro gaerneHusi, 00ycrnoBneHHas
BETPOBbLIM BOJTHEHWEM CBOOOAHOIN MOBEPXHOCTU XXUAKOCTH.

3.5 BbICcOTa BOMHbLI: [NpeBbILLIEHNE BEPLUMHLI BOMHLI HAJ COCEAHEN NOAOLIBON HA BONHOBOM npodune
(CM. PUCYHOK 1).

3.6 BepluMHa BONHbI: HanBbICLLAA TOYKA rPeGHS BOMHbI (CM. PUCYHOK 1).

3.7 rpe6eHb BONHbI: YacTb BOSHbI, PACMONOXEHHASA BbILLE CPeAHE BONHOBOW NUHUK (CM. PUCYHOK 1).

3.8

Audpakuma BOsH: VckpueneHue PpoHTOB U U3MEHEHUE BbLICOT BeryLumx BosH, ornbatowpmx npensaT-
CTBUA (COOPY>XEHUs, OCTPOBA, MbICbl U A4p.).

[CM 277.1325800.2016, nyHKkT 3.30]

3.9 onuHa BOMHbI: [OPU3OHTANLHOE PACCTOAHUE MO Jy4y BOMHbLI MEXAY BEPLUMHAMU JBYX CMEXHbLIX
rpebHelt Ha BONHOBOM npodune (CM. PUCYHOK 1).

3.10 anuHa pasroHa BOMH: MPOTAXEHHOCTL OXBA4YE€HHON BETPOM akBaTopun, U3MEpPEHHas No Hanpas-
NEHWI0 BETPA A0 PACHETHOW TOYKM.

3.11 kunb TOpOCca: MNMoaBOAHAA YaCTb TOPOCA, PACNONOXKEHHAA HUXE ero KOHCONMMANPOBAHHOIO Cosl.

3.12 koHCcONMAaUPOBaAHHLIN CIIOK Topoca: YacTb Topoca, B KOTOPON obpasosaBswume ero 6noku nbaa
CMep3nnCb B MOHOJIUT.

3.13 kpuTtnyeckas rnyouHa: [nmy6buHa, npu KOTOPOW NPOUCXOAUT OOpyLLEHUE BOSH.

3.14 nepaxoe none: J1io6oi OTHOCUTENLHO MITOCKMIA YY4acTOK NMeasHoro nokpoea Gonee 20 m B no-
nepevYHuKe, OKPY>KEHHbIN CO BCEX CTOPOH BOAOM.

3.15 nepgaHou nokpoB.: Jlio6as opma 00pa3oBaHKUi NOBEPXHOCTHOTO NbAA, NOKPLIBAIOLLETO B XONOA-
HOE BPEMS roga NMoBepXHOCTb BOAOEMA WUIU MPUHECEHHOTO TEYEHUSIMU U BETPAMM U3 COCEHUX PaiiOHOB;
cpeaun hopM NeasHOro NMoKpoBa pasnuyaloT POBHLIN Nea, HACNOEHHbIN nea, TOpOCUCToe neasHoe none ¢
rpsaamu TOpoCoB, OTAENbHbIE TOPOCHI U NP.

3.16 nox6uHa BonHbI: YacTb BOMHbI, PACNONOKEHHAs HUXE cpeaHel BONMHOBON NUHWUK (CM. PUCYHOK 1).

3.17 nyy BonHbI: JIuHUs, nepneHAUKYNApHas POHTY BOJHbI.

3.18 nbauHa: LlenbHas yacTb NeasiHOro NOKPOBa CPaBHUTENBHO HEGONLLLIOTO pasmepa, o6pasyloLascs
Ha BOAHOMN NOBEPXHOCTU NP NOCTENEHHOM POCTE NbAA UK OT Pa3pyLUEHNA NEAAHLIX NONEN.

3.19 HacnoeHHbIi nen: Tun aehopMUPOBAHHOIO nbaa, 00pa3oBaBLUErOCA B pe3ynbraTte HacnoeHus
OHON NbAUHBI HA APYIYIO U XapaKTePHbIN ANA Nbaa TonwuHON He bonee 30 cMm.

3.20 HeperynsapHble BONHbI: BONHbI, 3NeMeHTbl KOTOPbIX U3MEHSIIOTCS CIy4aiHbIM 00pa3oMm.

3.21 napyc Topoca: HagsogHasa 4acTb Topoca.

3.22 nepuog BonHbI: MHTepBan BpeMeHU Mexay NpoXoXKAEeHUEM ABYX CMEXHbIX BEPLUUH BOSH Yepes
(buKcMpoBaHHYIO BEPTUKATD.

3.23 noasuxka nbaa: lNepemMelyeHne neasaHOro NOKPOBa Ha OTAENbHbIX yYacTkax, npoucxoasiiee noa
BNUSIHUEM TeYEHUs], BETPA, NOAbEMA YPOBHSA BOAbI.

3.24 nogouwBa BOMnHbI: HanHu3wasn Touka no>XXOuHbI BOMHbI.

3.25 npuboitHbie BOMHbI: BETPOBLIE BOMHBI HA NONOIOM NPUGPEXHOM OTKOCE (€CTECTBEHHOM MU UC-
KYCCTBEHHOM), B Mpejenax KOToporo BCneACTBUE TPEHUSA 4acTuL BOAbI O HO NPOUCXOAUT TpaHcopMauma
npodhuna BonH ¢ o6pazoBaHneM nepeaHero KpyToro CKrnoHa.

3.26 npotunb BonHbI (MaBHbIN): JIMHUA NnepeceyeHns B3BOSHOBAHHON NOBEPXHOCTU C BEPTUKanb-
HOM NNOCKOCTbIO B HAanpaBreHUM Ny4a BOSIHbI (CM. PUCYHOK 1).

3.27 pa36uBarowmecsi BosiHbI: BeTpoBbie BOHbI, Y KOTOPbIX NPU B3aUMOAENCTBUM C OGPLIBUCTLIM Be-
peroM, rmapoTEXHUYECKUMU COOPYXKEHUAMU, NOABOAHLIMU NPErpPagaMn N KPYTo HaKMOHEHHbIM AHOM Npo-
ucxoauT TpaHchopmauumsa npodunsa BofH ¢ 06pyLueHuem rpebHsa B CTOPOHY Gepera (nperpagebl).

3.28 pacueTHble 351eMeHTbl BOSIHbI: SNIEMEHTbI BOMNHbI 3aaHHON 06€CNEYEHHOCTU B CUCTEME pacyeT-
HOTO LUTOPMA, NPUHATLIE B COOTBETCTBUM C KITACCOM M BUAOM COOPYXEHUA.

3.29 pacueTHbIN ypoBeHb: YPOBEHb BOAbLI B BOAOEME, HA3HAYAEMbIW C YYETOM CE30HHBbIX U F010BbIX
konebaHui, BETPOBOro HaroHa U CroHa, NPUIMBOB U OTSIMBOB (CM. PUCYHOK 1).
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3.30 pacueTHbIM WTOpM: LLITOPpM NOBTOPSEMOCTbLIO OAMH pa3s 3a 3afaHHbIN NEpUO] BPEMEHU (Hanpu-
mep, 25, 50 unn 100 neT) n xapakTepu3syloLMINCa MaKCUManbHbIMK 3a 3TOT NEpMoa 3fIeMeHTaMu BOSH; pas-
HbIM HaNpaBneHWAM BOSIH MOTYT COOTBETCTBOBATbL Pa3fMYHbIE PACYETHbLIE LUTOPMbI.

3.31 perynapHble BOfHbI: BonHbl, BLICOTA U NEPUOA KOTOPbIX OCTAIOTCA HEU3MEHHBIMU BO BPEMEHMU.

3.32 pedpakumna BonH: NckpusneHne )poOHTOB U U3MEHEHUE BbICOT GeryLmx BOMH noja Bo3aencTBUEM
TeueHui unu obycnoBneHHoe U3MeHeHneM rmybuHbl Ha MENKoBoAbE.

3.33 poeHbiit nen: Jlea, uMerowmii OTHOCUTENBHO POBHLIE BEPXHION U HUXHIOI NOBEPXHOCTHU.

3.34 ckopocCTb BOMHbI: CKOPOCTb NepeMeLLeHnsi rpebHs1 BONHbI B AaHHONM TOUKe.

3.35 coneHocTb Mopckoro nbaa: OTHOLLEHME CYMMApHOW MaccChbl MOHOB B 0O6pa3oBaBLLEMCS NpU Tast-
HUK NbAa pacTBOPE K Macce 3TOro pacTeopa.

3.36 cpeaHAan sBonHoBas NMUHUA: JIMHKA, NepecekaloLas 3anncb BOMHOBLIX konebaHuii Tak, YTo Cym-
MapHble NNOLWAAN BbILLE U HUXKE STOW NUHUM OAUHAKOBbLI (CM. pUCYHOK 1).

3.37 croaumne BonHbI: BonHbl, BUgMMas hopma KOTOpbIX B MPOCTPAHCTBE HE NepeMeLLiaeTcs.

3.38 TonwmHa poBHoro nbga: Cymma TOMLMH HAABOAHON U NOABOAHON YacTeN NEASHOTO NOKPOBa.

3.39 Topoc: OtaenbLHOEe HarpoMoXKaeHMe KYCKOB M 00NOMKOB nbjia, 06pa3oBaBLUEroCst PU CXXaTum ne-
OSHbIX MONEN B 30HE UX KOHTAKTA.

3.40 TopocucTtoe negaHoe none: Mone ¢ rpagaMu TOPOCOB, 06Pa30BaBLUMXCA NPU CKATUW NEASIHOTO
NOKpOBa.

3.41 Tpanccopmaumna BonH: M3ameHeHne BbICOTbI U ANUHBI OeryLumx BOofiH, UCKPUBNEHWEe Ux (ppoHTOB
noj BO3AenWCTBUEM penbedya AHA, NPenaTCTBUN, TEYEHUN.

3.42 (bpoHT BONHbLI: JIMHUA HA NnaHe B3BONIHOBAHHOW NOBEPXHOCTU, NPOX0AALLAs N0 BEpLUMHAM rpeb-
HS BOJTHbI.

3.43 WTOPMOBOM HAroH U CroH: MoBbILLIEHME U MOHWXKEHUE YPOBHSA BOAbI B aKBATOPUU OTHOCUTENBLHO
CpeHEero ypoBHS, Bbi3BaHHbIE BO3AENCTBMEM BETPA U YMEHbLUEHUEM aTMOC(EPHOro AaBNEHUA B LUTOPME.

3.44 aneMeHTbI BOMHbI (OCHOBHbIE): BricoTa, AnuHa n/unu nepuoa BONHbI (CM. PUCYHOK 1).

BepLunHa BOMHbI
CpepHsa BonHoBas
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MogowBa BonHbl JNox6wnHa BonHbI

OnvHa BonHbI A

PucyHok 1 — Mpodusib U aNeMeHTbI BOSHBI

4 O6owme NonoxeHus

4.1 B HacTOdLWeM CcBOAE MpaBus yCTAHOBMEHbI HOPMAaTUBHLIE 3HAYEHWSA HArpy3OK U BO3AENCTBUIA OT
BETPOBbIX BOSH, MNbJa U CYA0B HA rMAPOTEXHUYECKNE COOPYXEHUS.

PacueTHas Harpy3ka 4OfKHA ONpeaensaTbCa Kak NpousBegeHMe HOPMAaTUBHOW Harpyskum Ha Koadpdu-
LIMEHT HAEXHOCTU MO HArpysKkam vy yUuTHIBAIOLLWNIA BO3SMOXKHOE OTKMOHEHWE Harpysku B HEGNaronpuaTHyo
CTOPOHY OT €€ HOPMATMBHOIO 3HAYEHHUS.

3HayeHune KoadppuureHTa v, ANA BONHOBLIX, NIEAOBLIX HArpy3oK U Harpy3ok OT CyAO0B AOIHKHO NPUHKU-
Matbca cornacHo CIM 58.13330, ana BeTpoBbIxX HArpy3ok — cornacHo CI 20.13330.

4.2 PacyeTHble 9NeMeHThI BOSH U NeA0BbIX YCNOBUIA HA OTKPBITHLIX U OrPaXkaeHHbIX akBaTopusix cneayer
NPUHUMATb Ha OCHOBE PEe3yMnbTaTOB MHXEHEPHO-TMAPOMETEO0PONOrMYECKUX U3bICKaHUI, MHOTONETHUX HaTyp-
HbIX HabnoaeHui 1 naboparopHbIX UCcrneaoBaHWi. MpaBuna BbIMONMHEHUSI UHXKEHEPHO-TUAPOMETEOPONOIK-
YeCKUX U3bICKaHWIA, X COCTaB 1 00bEM ANS CTPOUTENLCTBA MNMAPOTEXHUYE CKUX COOPY>KEHUIA, B TOM YUCHE Ans
CTPOUTENLCTBA HEPTEra30NPOMbICITOBbLIX COOPY>XEHUIN HA KOHTUHEHTANBHOM LWenbde, AOMKHbI COOTBETCTBO-
Batb CM 47.13330, [1], [2].

4.3 Harpysku 1 BO34eNCTBUSI BOMH U NbJa Ha COOPYXeHuA | kracca, a Takke Ha COOPYXEeHUS ApYyrux
KIaccoB NMpU pacyeTHON BbICOTE BOMH Oonee 5 M, MOSNyYEHHbIE PACHETHLIMU MeToAamMu, HEOOXOAUMO YTOY-
HAATb HA OCHOBE NMabopaTOPHbLIX MCCNEAOBAHUN.
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5 Harpy3kuv n Bo3geACTBUSA BONH Ha rmapoTeXHUYEeCKUEe COOPYXKeHNA

OCHOBHbIE pacyeTHbIe NONOXEeHUs

5.1 BonHOBbIE HArpy3ku U BO3AENCTBUS HA TMAPOTEXHUYECKUE COOPYXKEHUA AOSMKHBI ONpeAensiTbCA Ans
YCMOBUIA PACYETHOIO LUITOPMA NPU PACHETHBIX YPOBHSAX BOALI B aKBATOPUU.

5.2 B kayecTBe pacCyeTHOro LTopMa crneayet NpUHMMAaTh LUTOPM NOBTOPAEMOCTbIO ANt COOPYXKeHUI
Knacca:

- | — oauH pas B 100 ner;

- Il — oauH pa3 B 50 ner;

- lll n IV — oauH pas B 25 ner.

5.3 NMapameTpbl BONTHEHUS1 NPU PACYETHOM LUTOPME: 3HAYEHUA BbICOTLI, ANMHLI M Nepuoa BOMH pas-
NUYHON 0B6ECneYeHHOCTN B CUCTEME, A TaKKe CMEeKTpanbHaa NAOTHOCTb BONHEHUA AOMKHbLI NPUHUMATbLCA
no pesynbratam CTaTUCTMYECKOoN 06paboTKu pe3ynbTaToB UHXEHEPHO-TMAPOMETEOPONnoruieckux Habnio-
ANEeHUN.

Mpu HEAOCTaTOYHOCTU AaHHBIX UHXXEHEPHO-TMAPOMETEOPONOrM4YeCkUX U3bICKaHUI onpeaeneHue napa-
METPOB BOMHEHUSI PACYETHOTO LUTOPMa cneayeT Npou3BOAUTb HA OCHOBAHMM PACHETHLIX METOAOB C NOcre-
ayouwein nx sepudukaumen (MpoBepkoi) No AaHHLIM HAGNIOAEHUI B KOHKPETHOM MecTe u3bickaHun. Mpu
OTCYTCTBUM TaKMX AaHHbIX AONYCKAETCH BepuduKaLma Ana akBaTopuin CO CXOXXMMKU YCNOBUSIMU BONHOOGOpa-
30BaHus.

5.4 lMNpu onpeaeneHMn pacyeTHbIX 3HAYEHUA INEMEHTOB BOSIH HA OTKPLITLIX U OrPaXKAEHHbLIX aKBaTo-
pusix HeOOXOAUMO YUMTbIBaTb crieyloue BonHooGpasyowme akTopbl: CKOPOCThL BETPA (€€ 3HAYEHUE U
HanpaeneHue), NPOAOIMKUTENBHOCTL HEMPEPLIBHOTO AEWCTBUA BETPA HAA BOAHOW NOBEPXHOCTLIO, Pa3mepbl U
KOH(UIypaLMIOo OXBAYEHHOW BETPOM akBaTopuu, penbed aHa u rmy6buHy BoAbl.

5.5 PacyeTHbIe YPOBHU BOAbI U XapakTEPUCTUKN BETPA HEOOX0AUMO ONpeaensATL NO pedynsrataM ctTatu-
CTMYecKoli 06paboTkM AaHHbLIX MHOTONETHUX PSAA0B HAbNOAEHNNA.

5.6 PacyeTbl 9NeMEHTOB BOJH AOIMKHbI NPOM3BOAUTLCA C YYETOM AENEHUsA akBaTopuu No rnyGuHe Ha
cneayioLme 30Hbl (0603Ha4YeHUs NpuBeaEHbl B NPUnoxeHuax A u C):

- rnybokoBogHas — G rny6buHon d > 0,51 — AHO HE BNUAET HA OCHOBHbIE XapaKTEPUCTUKN BOMH;

- MenkosogHas — ¢ rny6uHoii 0,5A 2 d > d,, — AHO OKa3bIBAET BNUAHWE HA Pa3BUTUE BOJSTH M HA OCHOB-
Hbl€ UX XapaKTEPUCTUKMK;

- npuGoitHas — ¢ rmy6uHoit ot d,, A0 dcu’,, B Npeaenax KoTOpoi HAYMHAETCA M 3aBepLIAETCs paspyLue-
HWe BOIH;

- npuypesoBas — C rnybuHoin meHee d
HakaTbIBaloTCH Ha Beper.

XapaKkTepucTuKkM BOMHEHWUSA, COOTBETCTBYIOLLME PaCHETHLIM 06eCne4eHHOCTAM CKOPOCTM BETPA U ypOB-
HS BOAbI B aKBATOPUU, JOIKHBI ONPEAEnaTLCA C y4eToM TpaHcdopMaLunm BONIH — U3MEHEHUS X MapameTpoB
noa BO34eCTBMEM TEYEHMI U C BbIXOAOM Ha MeJIKOBOAbeE, pedpaKkLuu Npu CNoXxXHOM penbede n HEropn3oH-
TanbHOM AHe, Audpakuum Ha OrpaguTEnbHbIX COOPYXKEHUAX, OOPYLLIEHMS.

OnpeneneHve napaMeTpoB BOSIHEHMSI [OMMKHO NPOU3BOAUTLCS PACYETHO-TEOPETUYECKUMU MeETOoAa-
MW Ha OCHOBE COBPEMEHHbIX MPOrPaMMHO-BbIYUCIIUTENBHBIX KOMMMNEKCOB UMK C NPUMEHEHUEM HOMOrpamMm
(cM. npunoxeHue A) n anpobGupoBaHHbIX METO0B.

5.7 PacueTHyto 06ecneveHHOCTb BLICOT BOSMIH B CUCTEME HEOOXOAUMO NPUHUMAT:

- 5 % — npu onpeaeneHnn 3aLUMLLEHHOCTU NOPTOBLIX aKBATOPMWIA;

- 1 % — npu onpeaeneHMn HakaTa BOJSIH;

- no Tabnuue 1 — npu onpeaeneHnun YyCToMYMBOCTU U NMPOYHOCTU TMAPOTEXHUYECKMX COOPYXKEHUIN U UX
3MEeMEHTOB.

Ons coopyxeHuit | knacca n Ansa BCEX COOPYXeHUi ¢ nepnoaom coBCTBEHHbIX konebaHuin Gonee 2 ¢
He0BX04MMO YYMTbIBATb CNEKTPAaNbHbIE XapaKTEPUCTUKN BOMTHEHUS (YACTOTHBIN CNEKTP).

ou,» B NPEAENAX KOTOPOV PA3PYLUEHHbIE BOMHLI NEPUOANYECKU

Tabnwuuya 1
PacueTHas o6ecrneyeHHOCTb BLICOT BOITH B CUCTEME,
TMApoTeXHUYECKNE COOPYXEHUS %, He Goree
CoopyxeHusi BepTuKanbHOro npounsi, orpaguTenibHele Coopyxe-
HWSA OTKOCHOro Mpodouns 1
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OkoHyYaHue mabnuupi 1

PacueTHaa o6ecneveHHOCTb BLICOT BOSIH B cucTeme,
mapoTexHU4eckue CoopyxeHus %, He Gonee

CKBO3HbIe COOpYXeHUs U obTekaemble Nperpajbl knacca:

| 1

] 3

n, v 5
BeperoykpenutenbHble COOPYXeHUs Knacca:

[, 1l 1

I, 1IvV 5

MpumMevaHunsa

1 Mpw onpepaeneHnn Harpy3ok Ha coopyKeHusi HeobxoLMMO NPUHUMATE BBICOTY BOSH 3a4aHHol obecneveHHOCTH
B cUCTeMe h; U ANUHY BOMH B AuanasoHe (1—1,4) A, npu KOTOPOW oKasblBaeTcA MakcuMaribHoe BO3feiCTBIe Ha co-
OpY)XeHUe; ANs CKBO3HbLIX KOHCTPYKLUIA crneayeT onpefensTb MakeumanbHoe Bo3fieCTBIe BOMH NPU ANWHE pacyeTHbIX
BOMH B npegenax (0,8—1,4)A.

2 MNpu HasHa4eHUN BLICOTHBLIX OTMETOK CKBO3HLIX COOPYXEHUIN, BO3BOAMUMBIX H& OTKPBITLIX aKBATOPUAX, PacHETHYIO
o06ecneyeHHOCTb BLICOT BOSTH B cMCTEMe A 0cob0 OTBETCTBEHHBIX COOPYXEHUI cnefyeT npuHumats 0,1 %.

5.8 MakcumanbHblIi pacHeTHbIN YPOBEHb BOAbI HEOOX0AUMO NMPUHUMATbL COrnacHo TpeboBaHUAM HOpMa-
TUBHbIX 0KymeHTOB (H[) Ha npoeKkTupoBaHue coopyxeHuin (0ObEKTOB).

5.9 Mpu onpeaeneHWn Harpy3ok W BO3AEICTBUI HA rMAPOTEXHUYECKME COOPYXKEHUA 06ECNe4YeHHOCTH
pacyeTHbIX YPOBHEW AOMKHbI ObITb HE Bonee: ana coopyxeHuit | knacca — 1 %, Il u Il knaccos — 5 %,
IV knacca — 10 % Mo HaWBbLICLUMM FOAO0BbIM YPOBHAM, ONpPeAeneHHbIM C Y4ETOM NPUINMBHO-OTIIMBHBIX ABME-
HWUW, Ce30HHbIX konebGaHWi, BETPOBOrO U BOMMHOBOTO HaroHOB.

MpumeyvaHunsa

1 B 6e3nuBHLIX MOPAX ANS NOAMOPHbLIX rPaBUTALMOHHBIX BOSIHO3ALUTHBLIX CTeH |l knacca n ANA UCKYCCTBEHHbIX
nnspkei 6e3 BONMHO3aLMTHBLIX COOPYXEHUI 06ecne4eHHOCTb pacyeTHLIX YPOBHEN CrieayeT NpUHMMaTL paBHon 1 %.

2 [pu paccMOTPEHNN pa3MbiBOB OCHOBaHUSA BONU3N COOPYXEHNSA N MEPONPUATUI NO 3alyuTe OT pa3MblBa criefyet
BbIGUpaTh pacyeTHbI ypOBEHb BOALI, UICXOAS U3 YCIOBUS MaKCUManbHOMO BO3AeACTBUSA BOMH Ha 3NeMEeHTbl TAPOTEXHU-
YEeCKUX COOPYXKEHWNIA.

5.10 BbICOTbI BETPOBOIO 1 BONTHOBOIO HArOHOB CreAyeT NPUHUMATL NO AaHHbLIM HATYPHbLIX HA0NIOAEHUA.
Ana coopyxenuii Il n IV knaccoB BbICOTbI BETPOBOIO M BONTHOBOTO HAroHOB NPKU OTCYTCTBUU AAHHBLIX HATYPHbLIX
HabnoaeHui onpeaensaioTcsa pacyeToM (CM. npunoxeHue b).

5.11 MNpu guHaMU4eCKUX pacyeTax u OLEHKEe yCTanoCTHOW NPOYHOCTU 3NEMEHTOB KOHCTPYKUUIA rmapo-
TEXHUYECKNX COOPY>KEHUI CTNIEAYET YUUTLIBATh CNEKTPAnNbHYIO NNOTHOCTL BETPOBOrO BOSIHEHUSA, XapakKTepusy-
IOLLYYIO €10 HEPETYNAPHOCTD.

5.12 Bospencreue LLITOpMa, B TOM YUCIIE B COYETAHUU C TEYEHUEM, HA AHO aKBATOPUU Y OCHOBAaHUA
rMAPOTEXHUHECKOTO COOPYXKEHUSI AOJDKHO OLIEHMBATbLCS CPABHEHMEM 3HAYEHUI MaKCMManbHOW NPUAOHHOW
CKOPOCTM U Hepa3sMblBaloLen (4onyckaemoim) NPUAOHHON CKOPOCTU UMW COOTBETCTBYIOLLUX KacaTenbHbIX Ha-
NPSPKEHUI, AENCTBYIOLLMX HA TPYHT, CraraloLuin AHO, UK Ha Martepumarn, UCMonb3yeMblil ANA 3aWmnTbl AHA OT
pasMbiBa U NOAMbIBA OCHOBaAHUS COOPY>XEHUA (CM. NpUnoxeHue B).

OCc06eHHOCTHN pacyeTa BO3AEUCTBUA BOJTH HA COOPYXXEeHUA Pa3NIMYHbIX TUNOB
Harpy3ku Ha BepTUKarnbHbie CTeHbI

5.13 Pac4eTt COOpy>XeHMin Ha BO3eNCTBUE CTOSAMMX BOSIH CO CTOPOHbI OTKPBLITOW akBaTtopuu (CM. pucy-

HOK 2) AOMKEeH NPOU3BOANTLCA NpK rMyOuHe A0 AHa dy > 1,5h v ry6uHe Haa Gepmoii d, 2 1,5h (h — BbIcoTa

MCXoaHON Gerywier BOoMHbI, M); Npu 3ToM B hopMynax aAns cBoOOAHON BOMHOBON NOBEPXHOCTU U BOMHOBOMO

AaBNeHusa BMeCTo ry6GuHbl 10 AHa dj, M, HEOOXOAUMO NPUMEHSIThL YCIOBHYIO PACYETHYIO rMybuHy d, m, onpe-
aensemyio no popmyne

d =d;+kp, (dy—dp), (1)

rae d; — rnybuHa Haa NOAOLLBOW COOPYXeEHUs!, M;
Ky, — K03(hpnUMEHT, NpMHUMAEMBIN NO rpacmkam pucyHka 3.
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PacuyeTHbii _ - Tmax
YPOBEHb S TV
N Aoy yv—¢
2 2 7 —
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3
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PacyeTHbii T\
YPOBEHb
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a — npu rpeGHe BOMHEI; 6 — Npy NoXG1HE BONHBI (C 3MOPaMI B3BELUMBAIOLLETO BOMHOBOTO AaBReHs)

PucyHok 2 — 3ntopbl AaBreHWst CTOSUUX BOSH Ha BEPTUKAIbHYIO CTEHY CO CTOPOHBI OTKPLITON akBaTopuu

b, /A=030 0,26 0,22 0,18

kor / [~

G
o / V/éééé/ |
) <

PucyHok 3 — Ipachukn 3HaueHnii koadpduunenTa K,

5.14 TOpU30OHTanNbHYIO BOMHOBYIO Harpy3ky P, Ha BepTUKanbHYI0 CTeHY NOA BO3AEeNCTBUEM CTOSYEH BOJI-
Hbl crieayeT NPUHMMATH Mo SNpamM BOSTHOBOTO AABJIEHUS P NO rnyGuHE Npy PasnnUHbIX yAaneHUsaX BepLUMHbI
BOIHbI OT CTEHbI.

6
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MocTpoeHue aniop BOMHOBOIO AABMNEHUS P AOMHKHO NPOM3BOAUTLCS MO pesyrnbTatam SKCrepuMeEHTarb-
HbIX UCCNEA0BaHUI W/WUNU TMAPOAUHAMUYECKNX PACYETOB, @ NPU UX OTCYTCTBUM — HA OCHOBE criocoba, npu-
BEEHHOTO B NMPUMoxenun I

5.15 B pacyeTax yCTOWYMBOCTM COOPYXXEHWUSA U MPOYHOCTU TPYHTOB OCHOBAHWSI CNEAYET YYMUTbIBATb

YMEHbLUEHME BONTHOBOW HAarpy3kn Ha CEKLMIO BEPTUKANBbHOW CTEHbI NPU noaxoAe ppoHTa BOMHbI MOA YITIOM L.
Koadh®pnLMEHT CHIDKEHNA HArpy3Kku K o NPy 3TOM NPUHUMAETCA No Tabnuue 2.

Tabnuya 2

o < 45° 60° 75°

CcS

0,9 0,7

5.16 B pacyeTtax crneayeT yuuTbiBaTb FOPU3OHTANbHYIO HArpy3Kky OT AudparupoBaHHbIX BOJIH CO CTOPO-
Hbl OrpaXxaeHHOW akBaTopun (CM. PUCYHOK 4).

P2
[<— Timax PacHeTHbIv
ypoBeHb
1
I TR i L -1
X <
a el
o
Pye RSy
_6n A ]
ch
3 —
z Ps
a Py . )
\ aCHETHBIN
& ypOBeHb
A0 Ty _ —
X <
« 2
o
n PXf N
N
':':° R ©
3
P, _
z P3
6

& — npw rpe6He BONHbI; 6 — npu NOX6UHe BOSHbI

PucyHok 4 — 3nitopel flaBneHns AudparnpoBaHHbIX BOMH Ha BepTUKanbHYHO CTEHY M e MOofOoLLBY CO CTOPOHbI
orpaxgeHHoln aksaTopuu

5.17 B3sseLumBaloLiee BONMHOBOE JaBMNEHWE B FOPU3OHTarbHbIX LUBAX MACCUBHOM KNaak1 U No nogoLuse
COOPY>XEHUAA CriegyeT NPUHUMaThL paBHbIM COOTBETCTBYIOLLMM 3Ha4YEHUSAM FOPU30HTANbHOrO BOMHOBOIO JaB-
NeHus B KpanHUX To4Kax (CM. pUCYHKU 2 1 4) NPU NMIMHERHOM U3MEHEHUM €10 B Npeaenax LMPUHbI COOPYXKEHUS.

5.18 MakcumanbHyto NpUAOHHYID CKOPOCTb V.., M/C, OT [EACTBMA CTOSMMX BOSIH HA PacCTOSHWM
0,25\ oT nepepnHeii rpaHu CTeHbl criedyeT onpeaensTb No opmyre

v 2k mh @
bmax ™ Tehkd, ’

0,4
rae kospuument k= 0,25 (%j , npn %2 30 ky=10;

k = 21/} — BONHOBOE YMCIO.
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MakcumansHoe 3HaueHUe KacaTerbHOro HanpsXKEHNs! Ha NOBEPXHOCTU IHA T, .y, Kl1a, OT BO3AE/CTBUSA
BOJIH CNeAyeT OnpeaensTb no opmyse

1 2
Tw,max = Epfwvb,max' )

rae f,, = 0,237(ay/kg) 0% — koacpchnLmMeHT TpeHus; npu a; < 0,63k, f,, = 0,3;
ag = Vb’maXT/Zn;
T — nepuoa BOJHbI, C;
0 — NMNOTHOCTb BOAbI, T/MS.

K=K ot ks, — CyMMapHas ruapasrniuyeckas LUepoxoBaToCTb AHa;

K gr= aDgy (o0 = 2—4, kak NpaBMno, NPMHUMAETCA o = 2,5) — LIEPOXOBATOCTL NNOCKOrO (Ge3 pycnoBbIX
¢hopm) AHA, CNOXEHHOTO IPYHTOM CpefiHel KPyNHOCTbIO Dgy, M;
kea=11D, [1fexp(725Db/Lb ﬂ — LIepOX0BaTOCTb, 06yCNOBNEHHAA AOHHbIMU dOpMaMKN CPEHEN Bbl-
cotoi Dy, M, 1 cpefiHe AnNnHON Ly, M.
CpegHee 3a nepuop T 3Ha4YEHUE KacaTenbLHOr0 HanNpsPKeHUs Ha MOBEPXHOCTU AHA T, , kla, oT Bo3aen-
CTBUSA BOSIH AOSMKHO onpeaensaTscs no opmyne
- 1
Tw = Etw,maX' @)

BosMOXHOCTbL pa3mbiBa JHA aKkBaTOpuUW Yy OCHOBAHUSA COOPYXXEHUW CneayeT OueHWBaTb CPaBHEHUEM
vamax Wumu T, C AONYCKAEMbIMU 3HAYEHUAMN ITUX BENUYUUH, MPU KOTOPLIX FPYHT OCTAETCA YCTOWUUBLIM.
Mpu NpeBbILIEHNN ITUX 3HAYEHUI AOIKHBI paspabarbiBaTbCsl MEPONPUATUS, obecneunBalolLmMe 3alumuTy OT
pasmMblBa 1 NOAMbIBA OCHOBAHWIA COOPY>XEHUI (CM. NpUroxeHue B).

5.19 Pacuer coopy>xeHuii Ha BO3AeNCTBUE pasbMBaIOLLIMXCA BOMH CO CTOPOHbI OTKPLITOM akBaTopuu Aon-
KEH NPoU3BOAUTLCS Npy rMybute Haa Gepmoit dy,, < 1,25h u mybuHe no axa dy, = 1,5h (cm. pucyHok 5). Mopu-
30HTanbHyt0 Harpysky P, ., kH/M, oT pasbusalomxcst BONH cneayer onpeaensitb No antope 60KkOBOro BOTHOBOIO
[aBneHus, npv NOCTPOEHUM KOTOPOIi 3HaYeHus p, kMa, aAna opauHar z, M, cneayet NpUHUMMaTh No hopmynam:

21 = _h p1 = 0! (5)
2,=0  p,=15pgh ©)
pgh
Z, =d. = 7
3 =0f Ps =i o 7
P2
PacueTHbIn il
YPOBEHb 1
N __ 0
- 2 h aX
5 'cs — Py
‘dk Py

i

Py a/3

& V7

PucyHok 5 — Oniopbl AaBneHus pasbuBaloLLMXCs BOMH Ha BEPTUKaNbHYIO CTEHY

BepTukanbHyto Harpysky P,., kH/m, oT pasbusaiowmxcs Bonu cnegyeT nNpuHUMaTb paBHOW MroLiaau
3Mopbl B3BELUMBAIOLLEro BOMHOBOTO 1ABNEHMs1 U ONPEAENsAThL Mo dopmyne

p.a
Pre =H=p ®)
rA€ p — KOIMPULMEHT, IPUHMMAEMBIK PaBHBIM |1 = 0,55 + 0,05 — : npu <3 cneayet npUHUMaTh
o d,-d d, -
n=20,7; npnu >9 pn=10. f b 7f
dp—9;
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MakcumanbHylo NPUACHHYIO CKOPOCTb BOAbI Vf pay: M/C, HAZ NOBEPXHOCTLIO GEpMbI NEpea BepTUKasib-
HOVi CTEeHOI Npu pasbuBatoLLMXCa BOSIHAX crieqyeT onpeaensTb no opmyne

gh
Ve = / . 9
fmax = 4 chkd, ©)

5.20 Pac4er coopy)keHui Ha BO3AeNCTBUE NPUOONHBIX BOTH AOIDKEH NPOBOANTLCA NPpK myouHe dy, < d,
Ha MPUMbIKAIOLWEM K CTEHE y4yacCTKe JHa NPOTSXKEHHOCTbIO HE MeHee 0,5A (CM. pucyHok 6). BossbileHue
BEPLUMHbI MaKCUManbHOW MpuOONHON BOSHbI Ngsyr M, HAJ PacueTHLIM YPOBHEM creayeT onpeaensrhb
no gopmyne

Ne.sur= 0, 5dcr +h

sur’

(10)

rae hg,, — BbICOTa NPUGONHON BOMHbI, M (CM. NMPUNoxeHue A);
d, — KpuTMdeckas rnybuxa, m.
FopusoHTankbHyto Harpysky P, ., kKH/m, 0T npuGoiiHbIX BOMH He06X0AMMO NPUHUMATL NO 3nope GOKoBOro
BOJSIHOBOrO Aa@BrIEHNs, NpU 3TOM 3HadeHue p, kMa, Ana opauHar z, M, 4onyckaeTcs onpeaensTh No dopMynam:

zy=—-hg,, P =0 an
1
22 = _ghsur p2 = 1’ 5pghsur; (1 2)
h,
2, =d; py =—Tsur (13)
2n
ch—ad;
A

rae Ay, — CPeaHsist ANUHA NPUGONHON BOTHBI, M.

P2 .
|
e} o
Pac4eTHbIA 3 I e
ypoBeHb <
N
_174 A= x
Pe X
¥ a
.1\.
L
P3

©
PacueTHbli §
YPOBEHbL <

@ — C BEpXOM MOCTeNN Ha YPoBHe AHa; 6 — o BOBLILLaIOWeiCA Haz AHOM NOCTENbO

Pu1cyHOK 6 — Oniopbl A2BNEHUA NPUGOjiy BOSIH Ha BEPTUKANbHYIO CTEHY
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BepTukanbHyto Harpysky P,., kH/M, oT npubOoNHbLIX BOSH CneayeT NPUHUMAaTL PaBHOW NNOLWAAN 3NIopbI
B3BELLMBAIOLLETO BOSIHOBOIO AABNEHUS U ONpeaensiTs no opmyne

P,.=07 (% ] (14)

MakcumanbHasa npuAOHHAA CKOPOCTb Y OCHOBAHUSA BEPTUKaNbHOM CTEHbI CO CTOPOHbI OTKPLITOWM akBaTo-
puu npu AeiCTBUM NPUGORHON BOMHLI V), ., M/C, I0IDKHA ONpeaenaTbCs no opmyne

(15)

Harpy3ku u Bo3aeiiCTBUSA BOSIH HA COOPYXEHUA OTKOCHOro npodunsa

5.21 lMpu onpezeneHnn BbICOTLI HaKaTa BOSH Ha OTKOC A, (CM. PUCYHOK 7) AOIDKHbI YUUTLIBATLCA Che-
aylowme aktopbl:

- BbICOTA U ANIMHA PACYETHLIX BOMH;

- LLUEpPOXOBATOCTb NMOBEPXHOCTU OTKOCA;

- MnbTpaUUOHHbIE CBOWCTBA Marepuana, obpasylowero oTkoc;

- HanpaBneHue U CKOpPOCTb BETPA;

- rnybuHa BoAbl B aKBAaTOPUU Nepesl COOPYKEHUEM;

- yron nogxoga opoHTa BOSHbI K NIUHMM ype3a BOAbl HA OTKOCE.

OnpeaeneHne BbICOTbI HAKaTa BOJIH HA OTKOC CrieAyeT NPon3BOAUTL NO pedynbraTtam 9KCnepuMeHTanb-
HbIX UCCNEAOBAHUIN W/WUIN TMAPOAUHAMUYECKUX PACHETOB, a NPU UX OTCYTCTBUN — METOAAMM, NPUBEAEHHBIMU
B npunoxexHun M.

HedopMUpyeMoCTb 3a BPEMSA PACYETHOIO LUTOPMA NASHKHBIX OTKOCOB CeayeT OUEeHUBAaTh NO AaHHbIM
HaTypHbIX HabnogeHwii (B TOM YUCNE HA aHanorax) U rmapaBnMY4eckoro MoAENMPOBaHUA B COMETAHUU C anpo-
6I/IpOBaHHbIMI/I pacyeTHbIMKU METOAAMMU.

PacueTHbIiA ypoBeHb

PucyHok 7 — Cxema K OnpejeneHuto BLICOTh A, HakaTa BOMH Ha OTKOC

5.22 BonHOBOE AaBfIEHWE Ha 3aLUMTHOE NIUTHOE KPEernmneHue OTKOoCa AOIMKHO ONpeaensaTbCA Ha OCHO-
BaHWW pe3ynbTaTtoB PM3NYECKOro U/MNM MaTeMaTuyeckoro MOAENUPOBaHUS, a NpM UX OTCYTCTBUU — NO Ghop-
Mynam npunoxeHus .

5.23 Mpu kpenneHun oTkoca KaMEHHON Habpockoii, 0BbIKHOBEHHLIMU U (DACOHHBIMU BETOHHBIMU UMK >Kere-
300€TOHHbIMM BroKamm pacyeTHas macca OT4eNnbHOro 3rieMeHTa onpegensieTcs no chopmynamM NpUNoxeHus B.

Harpy3ku oT BONH Ha 06TeKaeMble Nperpaabl U CKBO3HbIE COOPYXEHUS

5.24 Harpysku OT BONH Ha oBTekaeMble nperpajbl U CKBO3HbIE COOPY>KEHUS LOIKHbI ONPEAENATLCA Ha
OCHOBE 9KCMEepUMEHTanbHbIX NCCNeA0BaHUN U/MNK PEeLLEHUs rnapoauHaMuyYecKon 3agadm obtekaHust npe-
rpagbl BOTHOBLIM NMOTOKOM, & MPpU UX OTCYTCTBUU — NO METOAY, MPUBEAEHHOMY B NPUIOXeHun E, OCHOBaHHO-
MY Ha aHanMTUYeCcKOM peLUeHUn B TPETLEM NPUBIMKEHMM 3a4a4K 0 BeryLmx noTeHUManbHbiX BONHAX.

Harpy3aku oT BOfH Ha o0TekaeMble NPerpasbl v CKBO3HbIE COOPYXEHUS AOMKHbI ONPeaEnsiTbCA Kak CyM-
Ma CKOPOCTHOIO U UHEPLMOHHOTO KOMMNOHEHTOB, 0OYCMOBNEHHbIX COOTBETCTBEHHO NOKANbHbLIMU 3HAYEHUAMMK
CKOPOCTU W YCKOPEHWSA BOMHOBOTO JIBUXEHUS XXUAKOCTH.

10
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OuHamuyecknin apdekT OT BO3AEUCTBUA HEPETYNAPHbLIX BOSIH CNEAYET YyYUTbIBaTb TOSIbKO B TEX Chy-
yasx, korga nepuos cobCTBEHHbLIX KOneGaHuin COOPY>XEHUS COM3MEPUM CO CPEAHUM NEPUOAOM HaberaroLwmx
BOMH (cm. E. 19 npunoxxexus E).

5.25 MakcumanbsHy cuny BO34eNCTBUSA BONH HA BEPTUKanbHY0 00Tekaemyto nperpaay (CM. pucyHok 8, a)
cneayeT onpeaensTb U3 paaa 3HaYeHUi, NoNy4yaeMblX NPU Pa3nUYHbIX yaaneHusax & = x/A BepLUUHbI BOTHbI
OT nperpagsbl.

5.26 MakcumanbHble 3HAYEHUs1 Harpy3kn OT BONH Ha rOpU3OHTanbHy obTekaemylo nperpaay, pacno-
TNOXEHHYI0 Ha HEeKOTOPOM yAaneHuW OT AHAa akBaToOpuUM UMK Nexallyro Ha AHe (CM. PUCYHOK 8, 6), AOMKHbI
ONMPEAEnATLCA TAKKE NPU PA3NUYHbIX YAANEHUAX & = X/A BEPLUMHbI BOIHbI OT Nperpaabl ANs ABYX CNy4Yaes:

- MaKCMMarnbHOW rOPU30OHTAaNbHOW COCTaBNAOLLEH HArpy3ku P, ... NPU COOTBETCTBYIOLLEM 3HAYEHUN
BEPTUKANbLHOW COCTaBNAOLLEN Harpyskn P,; '

- MakcumarnbHON BEPTUKANbLHOM COCTaBMSAIOLEN Harpy3ku P.

 max NPW COOTBETCTBYIOLLIEM 3HAYEHUN 10~
PU30HTaNbLHON COCTaBAAOLEN HArpy3ku P, .

Be a
B(F:JI:IIJH”bT _t_ CPeJJHJS_lIa :::Hosaﬂ
PacyeTHbIn
S YPOBEHb
~d
\\
©
YE A
AHo — i
AV4 —
4 % 7777777777
-
PacueTHbIi
YPOBEHb

a

d-z,=DI2

K/ /77

a — BepTuKanbHble, 6 — FOpU30OHTasnbHble

PucyHok 8 — CxeMbl K onpeAeneHunto BOMTHOBLIX Harpy3oKk Ha o6TekaeMble nperpagbl

11
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5.27 PacyeT Harpy3ku OT BOJTH Ha CKBO3HbIE COOPY>KEHUSI U OTAENbHO PacnonoXeHHble obTekaeMble
nperpagbl 4OSMKEH NPOU3BOAMTLCA C YYETOM LLUEPOXOBATOCTU UX MOBEPXHOCTM.

5.28 MakcumarnbHy0 NPUAOHHYIO CKOPOCTb V) ..., M/C, B TOYKAX, PACMONOXEHHbIX Ha KOHTYpe npe-
rpagbl (6 = 90° n 270°) n BNepeamn nperpagbl Ha pac’cm;mmm 0,25\ ot KoHTypa nperpagbl (0 = 0°), cneayet
onpegenatb No hopmyrne b

T

=2¢p, —. ,
max = “Pr T shkd

v, (16)

rae kKoadPUUMEHT @, NPMHUMAeTCs no Tabnuue 3.

Tabnuya 3

3HaueHunA koacbpuLmeHTa @, npu D/A

[MonoxeHwne pac4eTHbIX TOYEK
0,2 0,3 04
Ha KoHType nperpagbl 0,98 0,87 0,77
Brnepeau nperpagbl 0,67 0,75 0,75

Harpy3ku oT BeTPOBbIX BOJSIH Ha GeperoykpenuTesnibHble COOPYXEeHUs

5.29 MakcumarnbHble 3Ha4EHUS TOPU3OHTaNbHON PX, kH/m, n BepTukanbHbix P, n P, kH/M, npoekuwii
pPaBHOAEWCTBYIOLLEN HArpy3kn OT BOMH HA NOABOAHbINM BOMHONOM HEOBX0AMMO MPUHMMATL MO 3nopam BOKo-
BOrO M B3BELUMBAIOLLIEr0 BOMHOBOrO AasneHust (CM. pucyHok 9). MNpu atom p, kla, AOMKHO onpeaensitbCs B
3aBMCHMOCTM OT Z C YH4ETOM YKIOHA AHa i no hopMynam, npuBeaeHHbIM B Tabnuue 4.

Tabnuya 4
o dopmyna Ycrosua
panHaTa z, M, anopbl
aBeHNs AnA onpejeneHna Cbopmyna AnA onpejeneHnAa gasneHnAa p, kMa NPUMEHMMOCTH
A opavHaTkl Z, M chopmynbl
o p1=pa(z-2)
(Bepx noaBofHOrO
BONHoNoma) P1= Py 7,22,
z, 072 A d-z, i <0,04
(nopoLBa BOMHbI) z,=0,28d [—) Py =pgh| 0,015—+0,23 -p9z,
d d d .
i>0,04
Py =pg (Zz - 24)
z3 , 2\ i <0,04
(BHo akBaTopuUK nepes P3 = kyPyi K, =0,7+0,003 o
BOSTHOITOMOM) i>0,04
P3 =Py
b4
4 zy=—k lzy— 25 )+ z
(noBepxHOCTL BOAbI 3a 4 rd( 1 5) 1
BOITHONOMOM) k ,=088-0 312
rd ! ! d
Zs p12
(rpebeHb BOMHEI Nepea z;=0,37d (—)
BOMHOMOMOM) d

12
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P3
PZ

PucyHok 9 — 3ntopbl BOMMHOBOIO f@BneHnsa Ha NogBOAHbLIA BOMHOMOM

5.30 MakcumanbHyo MpuaoHHYIO CKOPOCTL V), .., M/C, Nnepea GeperoykpenuTenbHbIM COOPYXXEHUEM B
BUAE BEPTMKaNbHON UK KPYTOHAKIOHHON CTEHbI CeayeT onpeaensTtb no hopmyne (2).
[ns coopy»xeHus B BUA4E NOABOAHOIO BONHOMOMA npu onpeaeneHnu Vy, ... no gopmyne (2) koachcpuuu-

0,6
EHT Kg; I0MMKeH GbITh NPUHAT Npu §< 20 paBHbIM kg, = 0,182 (3) ; npu % > 20 cneayet npuHumarb kg, = 1,1.

MakcumarnbHyio MPUAOHHYIO CKOPOCTb BOAbI Vi ooy, M/C, NEpeA GeperoykpenuTenbHbIM COOpYXeHneM
npu pasbuBaroLLMXCA U NPUOONHBLIX BOMHAX HAANEXUT ONpeaenaTb COOTBETCTBEHHO No chopmynam (9) u (15).

5.31 MakcumarnbHble 3Ha4eHUsi ropusoHTanLHoO Py, kH/M, u BepTukanbHeix P, u P, kH/M, npoekuuii
paBHOAEWCTBYIOLEN HArPy3Ku OT pasbKBaIOLMXCA BOSIH HA BEPTUKANbHYIO BOSHO3ALLMTHYIO CTEHY (NpU OT-
CYTCTBMM 3aChINKK FPyHTa CO CTOPOHbLI Bepera) HeobxoAUMMO NPMHMMATL NO anopaM 6OKOBOro U B3BELLMBAIO-
LLiero BOMTHOBOTO AaBrieHuit (CM. pucyHok 10). Mpu aTom 3HaueHus p, kla, u n;, M, AODKHLI ONPEAENATLCA B
3aBHMCUMOCTM OT MECTa PaCMONIOKEHUSI COOPYXKEHUS:

- MpY pacronoXXeHun COOPYXeHUs1 B CTBOPE nocnegHero odpyLueHus NpuboHbIX BOJH (CM. pucyHok 10, a)
no dhopmynam:

p, =pah,, (0,033§+ 0,75]; (7
p
Ne=——=; (18)
3¢

- MPU pacrnonoXxeHnn COOPYXeHUs B NPMype3oBom 30He (CM. pucyHok 10, 6) no chopmynam:

a.

p; = (1—0.33—’]%: (19)
p.

Ne =——; (0)
Py

- NpY pacnonoXXeHnn CoopyKeHns Ha Gepery 3a nuHuen ypesa B npeaenax Hakara BOmnH (CM. pucyHok 10, 8)
no dropmynam:
a
P, =0,7[1—1}pu; 1)
a

r

b .
N =—; (22
P9
rae m, — npesbilleHne rpeGHA BOMHbI Haj PaCHETHLIM YPOBHEM B CTBOPE BOIHO3ALUMTHOI CTEHbI, M;
h,, — BbICOTa pasbUBAIOLLIMXCA BOJH B CTBOPE NocneaHero o6pyLUEHWs Nepea COOPY>KEHUEM, M;
d — rnybuHa BoAbl B CTBOPE NOCNeAHEro obpyLUeHNs BOMH, M;

13



CI 38.13330.2018

a, — paccTtosiHue OT CTBOpa nocneaHero oOpyLleHusa BOMH 40 NMHUK ypesa (NpuypesoBast 30Ha), M,

a; — paccTosiHne OT CTBOpA NOCNeAHEr0 00PYLLIEHNS BOSH A0 COOPYXEHUsA, M;

&, — paccTosHMe OT NMUHWUK Ype3a BOAbLI A0 COOPYXKEHUS, M;

8, — paccTosHNe OT NUHKUKM Ypesa BOAbl A0 YCMNOBHOW rpaHuLIbl HaKaTta Ha Geper pasduBaloOLLMXCA BOSH
(Npy OTCYTCTBUM COOPYXKEHUS), M, onpegensemoe no hopmyne

a, = Py o, CLOE; (3)

h — BbICOTA HakaTta BOIH Ha Beper, M, onpeaensemMas no 5.21.

un1%

MpumevaHmna

1 Ecnu opauvHaTa Bepxa coopyxeHus z, 2 —0,3h, M, To 3Ha4YeH1si BONTHOBOrO AaBrieHus, onpeaensemele no hopmy-
nam (17), (18) u (21), HeoBxoANMO YyMHOXaTb Ha KOS PULIMEHT K, MPUHUMaeMbl no Tabnuue 5.

2 B dopmynax (19) u (21) faBnexue p,, BuluMcnseTca no opmyne (17).

Tabnuya 5
OpanHaTta Bepxa COOpPYXeHNsa Z4, M -0,3h 0,0 +0,3h +0,65h
KoathhuumeHT K, 4 0,95 0,85 0,8 0,5

a, | JIvHun
I ypeaa

1

7 PacueTHbiii
_— < BEHb
Tx ] ypooere]

a — B CTBOpe nocriejHero o6pyLLeHUA BoMnH; 6 — B MPUYPe30BOii 30He; 8 — 3a NIMHUEN ypesa

PucyHok 10 — 3riiopbl BONHOBOIO AJaBMEeHNs Ha BepTUKasbHYIO BOMHO3ALMTHYIO CTEHY MPU pasfiuyHOM pacnonoXeHnn
COOpYXeHUS

14
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5.32 MaKcumMarnbHble 3HaYeHUsA TopusoHTansHon P,, kH/M, u BepTukansHoit P,, kH/m, npoekuui pas-
HOAENCTBYIOLEN NMMHENHOW Harpy3ku OT paspyLUMBLUMXCA BOSIH HA BEPTUKAmNbHYK BOJSIHO3ALMUTHYIO CTEHY
(C 3acbInKoii rpyHTa Co CTOPOHbI Bepera) npu oTkaTe BOSIHbI HEOOXOAMMO NPUHUMATL NO 3nopam GOKOBOro 1
B3BELLMBAIOLLEr0o BOMHOBOTO AAaBMEHWIA (CM. pucyHoK 11). Mpun sToM 3Ha4YeHne p,, klMa, JOMHKHO ONpeaenaTLCA
no copmyne

p, =pg(Az,—0,75h,,), (24)
rAe AZ, — MOHIKEHUE NMOBEPXHOCTM BOAbLI OT PACHETHOTO YPOBHS Nepej BePTUKAamnbHOW CTEHOW Npu oTkate

BOSIHbI, M, MPUHUMAEMOE B 3aBMCUMOCTU OT PACCTOAHUSA &, OT NIMHUM YPE3a BOAbI 0 COOPYXKEHUS
paBHbIM: Npu @, 2 3h, Az, =0unpu a, <3h, Az, =025 h,,.

g8
£ 3 _0'75hbr
= >
— - ! a;
P PacuertHbin yposeHb N
S B ———— AT X o
vZ
&
MoeepxHoCTb BOABI
Pr

Npu OTKaTe BOMHbI P

z

PucyHok 11 — 3ntopbl BOMHOBOTO faBleHUs Ha BepTUKabHyto BOITHO3aLLUTHYIO CTEHY NpuW OTKate BOSHbI

5.33 BonHoBoe aaBneHne p, kla, Ha KPUBOTNMHENHbIN Y4aCTOK CTEHLI HEOOXOAUMO NPUHMMATL MO 3NI0-
pe BOMHOBOrO AaBMNEHUs1 HA BEPTUKANbHYIO CTEHY cornacHo 5.31 ¢ opueHTUpOBaHNEM 3TOW 3NIOPbI MO HOPMa-
N K KPUBOSIMHENHON MOBEPXHOCTM (CM. PUCYHOK 12).

Pq P4

PacueTHbIi P2
YpOBEHb

PucyHok 12 — 3ntopa faBneHns BOMH Ha KPMBOMMHENHbLIA y4aCTOK BOMTHO3ALWWTHON CTEHbI

5.34 MakcuMarbHbIe 3HAYEHUS TOPUBOHTANBHBIX Py op Py iy KH, 1 BepTUKanbHOR Py, kH, npoekuuii
paBHOAEMCTBYIOLLEN HArpy3Kkn OT BOSH Ha 3MIEMEHT OYHbI ANWHOW / HEO0GX0AMMO NPUHMMATL N0 dntopam 6oKo-
BOrO W B3BELUMBAIOLLErO BONHOBOMO AaBneHus (CM. pucyHok 13). MNpu aToM 3Ha4eHuss BONIHOBOTO AaBeHUs Ha
BHELLHIOI P4 KA, N TEHEBYIO Py, KM, rpaHi GyHbl U COOTBETCTBYIOLLME BO3BbILIEHNS FPEOHS BOSHbI Mgy M,
W Mjpp M, AOTDKHBI ONPEAENsTLCS Mo popmynam:

3 2 .
Post(int) = 3 KPP (1+cos? u); (25)
Pext Pint
Moy =25, m, = -0 (26)
ext 0g int g

roe K, — KO3 pULMEHT, NPUHUMAaEMBIK No Tabnuue 6, B 3aBUCUMOCTU OT yrna o noaxoda (PPOHTA BOJHbI
K OyHe.
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MnaH

60,7‘/

TH~J

TeHeBas BHewuHsis
rpaHb rpaHb
Beper
1-1
PacyeTHbIin
= i
E & YpOBEHb
£ _Y_ - ___V_
/P
x,int — P, x,ext
> s .
Pint Pext
Py

PucyHok 13 — Sntopkl BOMTHOBOTO AaBrieHns Ha OyHy

Tabnuuya 6
Foatb Gyr oigo KoachcuLmeHT K, npu sHaueHum I/A
0,03 n meHee 0,05 0,1 0,2 n 6onee
BHewwHas (int) — 1 0,75 0,65 0,6
TeHeBas (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
1 0 0 0 0

5.35 OnpegeneHne COOTHOLUEHMS BOJTHOBbIX HArpy30K Ha BOSTHOracALLUMe COOPY>XEHUS C BOMHOBOW Ka-
Mepon npuseaeHo B [3].
BospgeincTBue cyaoBbIX BOSIH HA KpenneHua 6eperoB KaHanos

5.36 3HaueHNs BbICOTbI Ny, M, U ANINHBI Ay, M, BOITH, BOSHUKAIOLLMX NPU JBUKEHUN BOJOU3MELLIAOLLMX
Cyfl0B, CrieayeT onpeaensaTh no opmynam:

2 [5d

hg, = 2ve - 27)
g Vi
2

Ay, = 5,65, (28)
g

raedg m [, — ocaaka n AnuHa cyaHa, m;
V — CcKOpOCThb cyaHa, M/C;
& — KoadhpmuMeHT oBLLEl NONMHOTHLI CyaHA.
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MpumevyaHue — T[pu ONpeaeneHUM NapaMeTPOB BOIHLI, BOSHWUKAIOLLEH NPU SBUXEHUM BOLOU3MELLAOLLMX
CyLOB B BOZOTOKaX (pekax, kaHanax), cnefyeT yuYnTbiBaTh, YTO CKOPOCTb cyfHa V, M/c, He AomKHa NpeBLILLaTh AonycKkae-
Moe 3HaueHue V., M/C, onpeaeneHHoe HOpMaTUBHLIMW akTamMu ANS paccMaTpuBaeMoro BogHoro nyTu. Mpu oTcyTcTaum
HOPMaTUBHBIX AaHHBIX V4, ONpefenseTcs no copmyre

T + arccos (1— ka) A
V,ym = 0.9, ]| 6cos———————=22-2(1-k, ) 95 (29)
rae kK, — OTHOLUeHWe NMoABOAHOI NoLlann nonepeYHoro cedeHns CyaHa K nioLwaam XnBoro cedeHmns KkaHana A, M2
b — WnpuHa KaHana, M, no ypeay Bofbl.
[MpK ABYXCTOPOHHEM ABUXEHUU OFHOTUMHLIX CY[,0B YNCNEHHOE 3HaYeHne K, B chopmyne (29) cneayeTt yBenuunsatb

B ABa pasa.

5.37 BbicoTy HakaTa h,g,, M, CyLOBOW BOMHbI HA OTKOC (CM. PUCYHOK 14) cnepyert onpeaenAatb No op-
myne (V< V,

) V2
" 0,5h;, +0,05ctgp—
9

h. = 30
rsh le 1-0,05¢tge (30)

rae Bg; — KO3PPUUMEHT, NPUHUMAEMBIA AN OTKOCOB, OONULIOBAHHLIX CMMOLHLIMKA NAUTaMKU, pasHbIM 1,4,
KaMeHHbIM MoLjeHueMm — 1,0 u kameHHow Habpockon — 0,8.

PucyHok 14 — Ontopa AaBneHnsa cyaoBblX BOMH
Ha kpenneHusi beperoB kaHaroB NpyU HakaTe BOMHbI
Ha oTKOC

5.38 MakcumanbHoe 3Ha4YeHWe Harpy3Kkud OT CyAOBOM BOMHbI Ha kpenneHust 6eperoB kaHanos P, kH/m,
AOMKHO NMPUHUMATLCSA MO 3NOpaM BOSTHOBOIO AABMNEHUS, NPU NOCTPOEHUU KOTOPbIX MPUMEHSIOTCA hOpMYIbl,
npueeaeHHble B Tabnuue X.1 (npunoxenue XK).

6 Harpy3ku oT cygoB (nnaByumx 06bEKTOB) Ha rTMAPOTEXHUUYECKUE COOPYXKEeHUNA

6.1 MNpu pacyeTe BO3AEWCTBUI HA TMAPOTEXHUYECKUE COOPYXEHUSA OT CyAoB (NnaBy4nx 06bEKTOB) He-
06x0gMMO onpeensiTb Harpy3ku:

- OT BETPA, TEYEHUS U BOJIH Ha MaBy4me 00bLEKTHI;

- OT HaBana nNpULLIBApTOBAHHOTO CyAHA HA MPUYanbHOE COOPYXEHUE Npu AENCTBUM BETPA, TEYEHUS U BOTH;

- OT HaBana cyaHa npu ero noaxoAe kK MoPTOBOMY NpUYarnbHOMY COOPYKEHMIO;

- OT HaTsXXeHWs LUBAapTOBOB NPU AENCTBUMU HA CYAHO BETPA, TEYEHUS U BOSH.

PacyeTHble NOBTOPAEMOCTU BHELUHMX BO3AE€NCTBUIA HA aKBATOPUU NOPTA AOMKHbI NPUHUMATLCA B 3a-
BUCUMOCTU OT MPOAOIKUTENBHOCTU CTOSHKM CyAOB M OOYCMOBMEHHOTO UMW TUNA LUBAPTOBHON CUCTEMBI
(cm. Tabnuuy 7).

Tabnwuya 7

YcroBus skennyaTauum
LUBAPTOBHO-0TGOMHbIX
cuctem

M HanmeHoBaHWe BHELUHUX BO3AEUCTBUIA
OcobeHHOCTH 3KCNITyaTaLMOHHbBIX YCNOBUNA %A

LUBAPTOBHO-0TGOMHBIX CUCTEM

Mpynna

TeyeHue BonHeHne

Betep

MpoBefeHNe pasnUyHBIX  TEXHOMOMU-

OnuTenbHo SKcnnyaTupy- Yeckux onepaLmii Mo  oBCryXUBaHMIO

eMble LIBapTOBHO-0TOOIA-
Hble cUCTeMbl cTaluoHap-
HbIX W MNaBy4ux npuyarnos
MOPCKUX NOPTOB

(cHabxeHwWo) cyaHa Y Norpy3oqHbIX, To-
MAMBHLIX NpuYanos uT. n. CTosHKa gonyc-
KaeTcsa Tonbko B GnaronpusATHbLIX Morog-
HbIX ycnosusx. pu nporHose yxyplue-
HUSA MOrofbl CYAHO OTXOAMT OT Npudana

Mexoaa M3 TeXHUYeCKUX BO3MOXHO-
CTeil KOHKPETHOrO cyaHa U npuyana,
HO He MeHee OOHOro pasa B rog
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OkoHYaHue mabnuupi 7

Yenosua akcnnyaTtayum v HanmeHoBaHWe BHELLUHWUX BO3AeNCTBUIA
LLIBapTOBHO-OTéOIZHIiIX I'pynna OCOGGSJI-;C;CTVI SKCI'IJ'IysaT?LWIOHHbIX ycnosuun A
cuctem PTOBHO-OTOOHBIX CHCTEM Betep TeveHune BornHeHve
CTosiHKa cyAHa B LUTOPMOBBIX YCI10BU-

5 AX y cneyuannsnpoBaHHbiX (morpysod- | Opue pas | OpuH pas | OpuH pas
HbIX, TONAMBHBIX U T. N.) U CTOSAHOYHBIX | B 50 net™ | B 50 net* B rog
npu4anos
PasoBasi HenpepbiBHasA cToAHKa CyaHa

3 y Npuyana go Tpex Mecsiles 6e3 BO3- 2""1”0” np;ra 2""1”0” np;? 2”1"'0an;3
MOXHOCTHW OTBOA@ OT npu4ana

e LapromroaToon e e s Y
:::s ;m;eah;zlmgr?;:t?:;ge_ 4 PEMOHTHBIX 3aBOAOB M T. N. fo Tpex | OawH pai OpuH pai OpvH pas
MOPCKIX NIOPTOB MecsLUeB UNKU HenpepbiBHas cTosiHka | B 50 neT B 50 net B 50 net
y npuyana go 1—2 net 6e3 BO3MOX-
HOCTM OTBOA@ OT Npudana
HenpepblBHas CcTosHKa nnaeyqero
obbekTa Gonee gByx net 6e3 BO3MOX-

5 HOCTM oTBOZa C MecTa cTosAHKW (ko- | OauH pas | OguH pas | OpuH pas
pabnu-mysen, nnasy4ne Tennoanek- | B 100 net™ | 8 100 net™ | B 100 net*
TPOCTaHLUW, B TOM YWCIie aToMHble,
nnaey4ue JOKU U T. M.)

MpoBeaeHWe MOpCKUX onepauuii, orpa-
HWYEHHbIX MO NOrOAHLIM YCIOBUAM: Mcxoasn U3 TEXHUYECKUX BO3MOXHOCTEN
ANUTENBHOCTLIO A0 TPEX CYTOK; CynoB, Nnasy4nx o6bekTos U obopyao-

6 ANUTENbHOCTLIO 6oMee Tpex CYTOK NpU | BaHWUS, MCMONb3yeMblX NpW NpoBeae-
obecneyeHUn BO3MOXHOCTU WX Npe- | HUW MOPCKOWA onepauun, HO He MeHee
pblBaHWsi M OTBOAA CYAOB W NraBy4ux | OAHOMO pasa B roj
06bLEKTOB B 3alLULLIEHHOE MECTO

KpaTkoBpeMeHHO aKcrny-
aTupyemble  LUBAPTOBHO- lMpoBegeHWe MOpCKUX onepauui, He-
oT6oiiHble cucTembl npu OrpaHUYeHHbIX MO MOrofgHbIM  YCro- Onunpas | Onmupas | Opu pas
npoBeAeHIM MOPCKNX ore- 7 BMSIM, NPU ANUTENBHOCTM oOnepauum 5510 8510 5510
pauuin A0 ofHOro Mecsiya 6e3 BO3MOXHOCTU neT™ ner™* ner™
npepbIBaHWA onepauun U oTBoga Cy-
[ 0B B 3alMLLEHHOE MeCTO
[NpoBeaeHne Mopckux onepawuii, Heo-

8 rPaHUYeHHbIX NO NOroAHbIM ycnoBusiM | OpuH pas | OauH pas | OawH pa3s
npu ANUTENBLHOCTU onepauuii cebiwe | B 50 net* B 50 net™ | B 50 net*
ofHoro Mecsya

* MNpm cooTBeTCTBYIOLEM 06OCHOBaHMW pac4eTHAs NOBTOPSEMOCTb BHELLUHNX BO3JEWCTBUIA NPUHMMAETCS B COOT-
BETCTBMU C pPacYETHLIM NEpUOAOM NMOBTOPSEMOCTN ANA NPUYAnbHOMO COOPYXEHUs 3afiaHHoro Knacca.

** MeHbLUee 3Ha4YeHUe NOBTOPSAEMOCTU BHELWHUX BO3eACTBUI (O4MH pa3 B NATL JIET) NPUHUMAETCA NpU Nposege-
HUM MOPCKOIA OnepaLmMm Ha OTKPLITLIX aKBaTOPUSX Ha YAareHun oT Apyrux obbekToB, a bonblee (oauH pa3 B 10 net) —
npu NpoBeAEHNM MOPCKOiA onepaumn NoBNM30CTH OT APYrUX COOPY>KEHMA.

6.2 Npu pacuere rMapoTEXHUUECKUX COOPY>KEHUW HA IENCTBUE HArpy30K, nepeaaoLmxcs ot nnaBy4mnx
00BLEKTOB HA Narbl, KOPHEBbIE YaCTU NPUYASIOB U aHKEPHbIE ONOPbI (ANA NPUHATOrO YUCNAa, Kanubpa u ANUHLI
CBSI3€M, 3HAYEHUI HATSDKEHUS! CBA3EW B NepBOHaYanbHOM COCTOSIHUM, MacCbl MOABECHBLIX FPYy30B U MECT UX
3aKkpenneHus), Heob6xoaMMo onpeaensTh:

- rOpPU3OHTanbHbIE U BEPTUKAlbHbIE HArpy3KU Ha COOPYXXEHUS U aHKEPHbIE OMOPbl;

- HaubonbLUME YCUNUA B CBA3SX;

- nepeMeLleHUs NnaBy4nx o0beKToB.

MpuMeyaHue — Ha MopsiX C NpUNUBaMK U OTIIMBAMU OTIPEAENEHNe YCUIUA B areMeHTax packpenneHus cne-
AyeT NPOU3BOAMTL MPN CAMOM BLICOKOM U CaMOM HU3KOM YPOBHSIX BOAbI.
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6.3 Harpyskn Ha aHKepHble Onopbl, YCUNUA B CBSI3AX W NMepeMeLLeHnUs nnaBydnx 06bekToB He0bXo-
AUMO OnpeaenaTb ¢ Y4eTOM AUHAMUKU AEWCTBUA BOSH, NPU 3TOM COOTHOLLEHWA NEPUMOLOB CBOOOAHLIX U
BbIHY>XAEHHbIX KOnebaHuin nnaBy4nx 00bLEKTOB AOMKHbI NPUHUMATLCA U3 YCIOBUS HeAONYLUEHUst PE30HaHC-
HbIX SSBNEHUA.

Harpy3ku OT BeTpa, Te4eHUs U BOSTH HAa NNaBy4ne 06bLEKTbI

6.4 Pac4eTHble 3Ha4eHns nonepeyHon Q,, kH, n npoaonsHon N, kH, ropusoHTanbHbLIX COCTaBNSAIOLLMX
CUINbl BO3/1€ICTBUA BETPA HA NnaBy4ne 00bLEKTLI CNeAyeT OnpeaensiTb no opmynam:
- AN CyA0B W NNaBy4Mx NpU4anos C NpULLIBapTOBAHHbLIMKU CyAaMM

Q, =73,6-10°A V2, (31)

N, =49,0-10°AVZE 32
- Anga nnasy4ux 40KoB

Q, =795-10°A V2, (33)

N, =79,5-10°AV?, (34)

rae A, n A, — COOTBETCTBEHHO GOKOBas u 51060Bast HAABOAHbIE MIIOLLAAM NAPYCHOCTN (CMANYITOB) NNABY4MX
06bEKTOB, M2;
V,, u V, — COOTBETCTBEHHO NnonepevHas U NPOAONbHasA COCTaBNAoLLME CKOPOCTH BETPA M/C, B NOPbIBAX C
ocpeaHeHneM 1 MUH, NOBTOPSAAEMOCTb KOTOPbIX MPUHUMAETCA B COOTBETCTBUU C Tabnuuen 7;
& — ko3ahpuumenT, 3aBUCALLMI OT HAMOOMbLUIETO rOPU3OHTANbLHOTO pa3mepa, NONEpPEevHOro umnu
NpPoAONbLHOIO CUNY3TOB HAABOAHONW 4acTW Mnasy4vyero o0bekTa; npuHumaeTca no tabnuue 8;
npu ANUTENbLHON CTOSHKE CyA0B Y npuyana (rpynnbl 3—5 Tabnuubl 7) koadduumenT & = 1.

MpumevyaHuns

1 Mpw onpegeneHnn BETPOBOro BO3AENCTBUA Ha NPULLIBaPTOBaHHOE CYAHO (NMnaBy4uit 0BbEKT) C yH4eTOM Nyrnbcauum
BeTpa HeoBxofMMO paccMaTpuBaTh TaKoe COMETaHWe CKOPOCTU W HanpaeneHuil BeTpa, OTKIoHALWWMXCS [0 +30° oT ocu
CyAHa UNK HopManW K Heil, koTopoe obycnoenuBaeT Haubonbluee sHa4YeHne Harpyskn Q,, unu N,

2 MNnowaan napycHocTu cneayeT onpeAensTs C Y4eToM MroLwafen akpaHupyoLWwmux nperpag, pacrnonoXeHHbIX ¢
HaBeTPEHHOMN CTOPOHbLI (CM. Mpunoxexune W).

3 3Ha4eHue ckopoCTH BeTpa ¢ ocpefHeHneM 1 MuH onpegensercs no FOCT P 57148—2016 (A.7.3).

Tabnuuya 8
Han6onbLwuuii ropusoHTanbHbIA pasmep cunysTa
nnasy4ero o6bekTa, M Ao 25 S0 100 200 1 Gonee
KoadbdhnuneHT & 1 0,8 0,65 0,5

6.5 PacueTHble 3Ha4eHus nonepevHon Q. kH, u npoaonbHoi N, kH, ropu3oHTanbHbIX COCTaBMAOLLMX
CUnbl OT BO34ENCTBUA TEYEHUA HA NnaByvme o0LEKTLI CneayeT onpeaensTs nNo hopmynam:

Q. =C,EA V2 (35)
N =C,ZAVZ 36)

roe A,n A, — COOTBETCTBEHHO GOKOBas 1 NoGoBas NOABOAHbLIE NOLLAAN NAPYCHOCTM NNaBy4uX 0GHLEKTOB, MZ;
C,, C,, — o6o6LyatoLme Ko3ULIMEHTLI NPOAOMNLHON U NONEPEYHOI CUMbI BO3AENCTBUA TEYEHNSA, ONpe-
LensieMble C y4€TOM COOTHOLLEHUS OCaAKW MnaByyero oovekta u rmybuHsl BoAbl (CM. NPUMO-
*eHue K);
V,, n V, — nonepeyHas n npoaonbLHas COCTaBIAIOLLME CKOPOCTU TeYEHUs, M/C, TPMHUMAEMbIE B COOTBET-
CTBUM C Tabnuuen 7.
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6.6 Pac4eTHble 3HaueHus nonepeyHon Qg kH, n npogonbHoi N,, KH, ropusoHTanbHbIX cun oT Bo3aeit-
CTBUA BOSH Ha Nnasy4ne obbeKTbl CreayeT onpeaenste no hopmynam:

Q. = &¢pghA,, (37)
N, = a&pghA,, (38)

rae & — koapdunumeHT, 3aBucaALMiA OT ocaaku dg, M, Nnasyyero o6bekTa; NpUHUMaeTca no rpaduky Ha
pucyHke 15;
¢ — KO3hPULMEHT, NpUHNMaEMBIi No Tabnuue 9, B KOTOPOA &, — HaUGONbLLIMIA FOPU3OHTANbHBIA pa3-
Mep NPOAONBbHOrO CMNY3Ta NOABOAHON YacTh NNasy4ero obbekTa, M;
h — BbicoTa BonHbl 06ecneveHHocTbio 5 % B cucteme;
A, A, — obo3HaveHus cm. B 6.4.

Tabnuuya 9
a,lh 0,5 n meHee 1 2 3 4 n 6onee
KoadhchmumenT ¢ 1 0,73 05 0,42 0.4
®
08 \\\
07 A\

06 \\

N
0,5 \\
0.4 [~
[ \
03 \\

0,025 0,05 0,10 0,15 0,20 0,25 0,30 0,35 0,40 045 d /A
PucyHok 15 — Mpacuk sHaueHu koacbduumenTa s

Harpy3ku oT HaBana npUwWBapPTOBaHHOrO CyAHa Ha COOPYXeHue

6.7 Harpysky oT HaBana npuLWBapTOBaHHOIO CyAHa Ha COOpyXeHue q, kKH/M, nog AencTeuem BeTpa,
TEYEHWS W BOJH CregyeT onpeaensitb no opmyne

Q
q=11-1%L (39)
[d
roe Iy — oblas AnuHa y4acTKoB KOHTaKTa CyAHa C COOPYXEHUEM, M,

Q¢ — MonepeyHas cuna oT CyMMapHOro BO3AENCTBUA BETPa, TE4EHUS U BOMH, kKH, onpeaensiemas cornac-

Ho 6.4—6.6:
Qs = Q, +Q, — B cnyyae, ecnu BbICOTa BOMH 06eCNeYeHHOCTbI0 5 % He NpeBbILIaeT Aonyckae-

Mble NPV CTOSIHKE 3Ha4YeHuaA no Tabnuue 10;
Qt =Q, +Q, +Q, — B cnyyae, eCnu BbICOTa BONH 06ecneveHHOCTbIo 5 % npeBbilLaeT Aonycka-
€MbIe NMpY CTOSHKE 3Ha4YeHusa no Tabnuue 10.

MpuMeyaHue — [Ans npudaribHOro ¢ppoHTa, 06pa3oBaHHOrO HECKONBKUMU OMOpamMu MNK nanamu, pacnpe-
JeNeHne Harpysku OT NPULLBapPTOBaHHOIO CyAHa cneayeT NPUHUMaTL TONbKO Ha Te U3 HUX, KOTopble pacnonaraloTcsi B
npegenax NpsiMorIMHENHOM YacTi GopTa cyaHa.

[ins yTOYHEHNA BONMHOBOW COCTaBNSIOLLEHA HAarpy3kn Ha NpuYanbHble COOPYXEHWS OT NPULLIBapTOBaHHO-
ro CyAHa criefyeT Mcnonb3oBaTh METOAUKY, YUUTHIBAIOLLYIO AMHAMUYECKUIA XapaKTep BOMHOBOMO BO3AEHCTBUSA
(cMm. npunoxexue ).
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Ta6nuya 10
BbicoTa BOSH hsg,, M, AONyCKaeMasi pu CTOSHKE CyfiHa C pacyeTHbIM BogouamelyeHrem W, Tbic. T
Yron noaxoaa ¢poHTa °
BOJIH K ,qwameTpaanoﬁ 200
MNoCcKoCTU Ha o

cyAl no 2 5 10 20 40 100 1 Gonee

Mo 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 2,5 32

Harpy3ku oT HaBana cygHa npm noaxoge K COOpPyXeH!Io

6.8 Kunetuuyeckyto aHepruio HaBana cyaHa E,, KIDK, Npu NoaxXoAe ero K NopToBoMy npuyanbHOMYy Co-
OPYXXEHUIO CrieayeT onpefensTs no opmyne

WVI'I
E -—y—=1, (40)

rae v — KOS ULMEHT, yUUTLIBAIOLLMIA YCIOBUS LUBAPTOBKMA U KOHCTPYKLIMIO NPUYANbHBIX COOPYXEHUMN;
W — pac4yeTHOe BogouameLLeHne (Macca) cygHa, T;
V,, — HopmarnbHas (k NOBEPXHOCTU COOPYXEHMS) COCTaBMAIOLLAA CKOPOCTM NOAX0AA CyaHa, M/C.

Jonyckaemble 3Ha4EeHUs1 HOPManbHOW COCTaBRAIOLLEl CKOPOCTU noaxoaa V, n koacdhduuueHTa y cne-
[AYeT Ha3HayaTb C MPUMEHEHWEM AAHHbIX NPUNoKeHUs M.

6.9 MNMonepeyHyto ropu3oHTarnbHyIo cuny F,, kH, OT HaBana cyaHa npu noaxoAe K COOPY>XeHuio cneayer
onpeAensTb ANS 3afaHHOTO 3Ha4YeHWst SHepruu Haeana cygHa E,, k[, no rpadgmkam pucyHka 16, cneays no
HanpaBnEeHUIO LUTPUXOBOW NTUHMK CO CTPENKaMMU.

CymmapHas sHeprus gedopmaumn E,,, KIDK, AOIDKHA BKMIOYaTh SHEpruio aedopmauuu oTGOoMHbIX
yCTponcTB E, k[DK, n 3Hepruio gechopmauuu npudansHoro coopyxenus E;, kIbk; npu E; = 10E; senuuunna E;
He YyUYUTbIBAETCS.

OHepruto AechopMauny npuyansHoro coopyxenus E;, kIbk, cneayer onpeaensts no opMyne

EENY

E. =

!

: 41)

l\)!—\
>~ -7

i

rae K; — Ko3hMULIMEHT XECTKOCTN NPUYANbHOMO COOPYXEHNS B FOPU3OHTASIbHOM NOMEPEeYHOM HanpaBneHuu,
KH/m.
MpoaonkHas cuna F;, kKH, OT HaBana cyaHa npu NOAXOAe K COOPYXEHMIO OMDKHA OMpeaensTbesa no
dopmyne
F, = uF,, 42

rae W — Ko9MUUUEHT TPEHUA, NPUHMMAEMbIV B 3aBUCUMOCTM OT MaTepuana nuueBoi NOBEpPXHOCTU OTOOW-
HOrO YCTPOMCTBA: NPW NOBEPXHOCTU U3 BeTOHa Mnu pe3uHbl u = 0,5; npu aepeBAHHON NOBEPXHOCTU
u = 0,4; npu nonuatTuneHoBbix 6pycbsax u = 0,1—0,15.
6.10 MNpu orpaHM4eHUM [OMNYCKaEMOil CUnbl F, Ha NPU4aNLHOE COOPYXEHUE MakCMManNbHOE AonycKae-
MOE€ 3Ha4YEHNE HOPMATLHOM K MOBEPXHOCTU COOPYXXEHNA COCTABNAIOLLEN CKOPOCTH NoAX0Aa cyaHa V, .., m/c,
cneayet onpeaensTe nNo dopmyne

2E
ot
Vadm = \VMO/ ) 43)

rae E;,;, — aHeprus Hasana, K[k, npuHumaemas no rpacpukamM pucyHka 16 npu 3aagaHHOM 3Ha4eHUM AoNycKa-
€Moii cunbl F,, Ha Npu4anLHoe CoopyxeHne (unu Ha 6opT cyaHa);
W wu ¢y — o0b603HaueHus Te xe, uto u B 6.8.
Creayert yyuTbiBaTb, YTO OFPAHNMYEHME CKOPOCTU MOAXOAA K COOPYXEHMIO MOXET ObiTb 00ycnoeneHo
pa3mbIBaIOLLIMM BO3AEHCTBMEM HA [JOHHbIE OTMNOXEHWUS N/UNU KPENNEHUE IHA aKkBaTOPUM BONU3U COOPYIKEHUS,
OKa3blBaeMbIM MOTOKOM, BO3HMKAIOLLMM 3a CYET paboThl ABMKUTENEN CyaHa.
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Etorlfy) Fi(f)

Ejop kDX E, 0 Fn  F,xH

a — OT 3Heprun E,;; 6 — oT Harpysku Fq

PucyHok 16 — Cxema ucnonb3oBaHWs 3aBUcuMocTeil edopmalinii oTboiiHoro ycTpoictea

(M NpUYanbHOTO COOPYKEHUS) f, OT SHEPTUMU Ey oy U OT HArpyskn F,

Harpysku Ha COOpYXeHUs OT HaTSKeHUA WBAaPTOBOB

6.11 Harpysku OT HaTsXKeHUs LUBAPTOBOB AOMKHbI ONPEeAEenATLCA C YYETOM pacrnpeieneHns Ha LwBeap-
TOBHblE TYMObI (UNW PbIMbI) MONEPEYHON COCTABMAOLWEN CYMMapHON CUMbl Qqy;, KH, OT JeicTBns Ha 0aHO

pacyeTHOe CyAHO BeTpa U TedeHus. 3HadeHue Qq,,, kH, npuHnmaetca cornacho 6.4, 6.5.

BocnpuHumaemyto ogHon Tymoon (unu peiMom) cuny S, kH, Ha ypoBHE KO3blpbka (CM. pucyHok 17) ot
BCEX CYAOB, LUBAPTOBbI KOTOPLIX 3aBEAEHLI 3@ TyMOY, a TaKke ee nonepedHyio S, kH, npogonsHyio S;, kH,

U BEPTUKanbHylo S,, KH, npoekuun cneayet onpeaensTs no copmynam:

Q
— tot ’ 44)
nsina.cosf
Qo
S, =t (45)
n
S, = Scosa.cosp, (46)
S, = Ssinp, @7
rae n — vucno paGoraiowmx Tym6, npuHumaemoe no taénuue 11;
o, B — yrnbl HaKNOHa WBAPTOBA, rpaj, NPUHUMaeMble no Tabnuue 12.
SZ
R JIuHua kopaoHa
PucyHok 17 — CxeMa pacnipefieneHusi ycunma Ha Tymby OT HaTsKeHUs WBapToBOB
Ta6bnuya 11
Han6onbwasn anuHa cyaHa I.., M 50 n MeHee 150 250 300 n 6onee
HaunBonbluee pacctoaHue mMexay Tym6amm I, M 20 25 30 30
Yucno paGoTatowyux Tym6 n 2 4 6 8
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Tabnuya 12
Yron HaknoHa LiBapToBa
MonoxeHus Tym6
Tun cyaHa Ha npy4arbHoOM B
COOPYXEHUN o
CYAHO B rpysy CYAHO MopoxHee
Mopckue Ha kopgoHe 30° 20° 40°
B ThIny 40° 10° 20°
PeuHble naccaxupckue u rpyso- | Ha kopgoHe 45° 0° 0°
naccaxupckue
PeuHkle rpysoBble Ha kopaoHe 30° 0° 0°
MpumMmedvyaHne — Tlpu pacnonoXeHnn LWBapTOBHLIX TYMO Ha OTAeNbHO CTOALMX pyHAAMEHTax 3HavyeHue
yma 3 cneAyeT npuHumaTh paBHbIM 30°.

HopmaTuBHble 3Ha4YeHUsi CUIbl HaTsKeHus weaptoBa S, kH, Anst cyaoB peyHoro ¢hrota JOMmkHbI Npu-
HUMaTbCs No Tabnuue 13.

Tabnwuya 13
HopmaTtueHaa cuna HaTsxeHus weaptoBa S, kH, aAnAa cyaos
e o e YA naccanupoun, myonaccaxupcrn ysoms n Texmiecro gnora
Ha,D.CTpOﬁKOﬁ €3 CMNSOLUHON HaACTPOUKU
0,1 n MeHee 50 30
0,11—0,50 100 50
0,51—1,0 145 100
1,1—2,0 195 125
2,1—3,0 245 145
3,1—5,0 — 195
5,1—10,0 — 245
Bonee 10,0 — 205

Cuny, nepefaBaemMylo Ha Kaxayl KOHLUEBYIO TYMOy HOCOBbIMM UMW KOPMOBbLIMU NPOAOMAbHLIMU LLBAP-
TOBaMu, AN MOPCKUX CYAOB C pacYeTHbIM Bogou3dmeLLeHueM Bonee 50 ThiC. T crneayeT NpUHUMAaTh PaBHOM
NpoAONbLHOK COCTaBRAIOLWEH CyMMapHON cunbl N, kH, OT A€ACTBNA BETPA U TEYEHNS HA NPULLBAPTOBAHHOE
CyZHO, onpeaeneHHomn cornacHo 6.4—-6.5.

MpuMevyaHue — Bornee To4HOe onpeaeneHne YCUnuil B LBAPTOBbLIX C YYETOM KOHKPETHON CXEMBbI LLIBAPTOBKM
CyfHa BLIMOIHAETCA Mo hopMynam MpUnoxeHus H.

6.12 Ons npu4anos, COCTOALUMX U3 TEXHONOTMYECKOW NNOLWAAKN U OTAENbHO CTOSILLMX NanoB, Harpys-
KM Ha nanbl OT BO3AEWCTBUIA BETPA, TEYEHUS, onpeaeneHHble cornacHo 6.4—6.5, AomKHbI pacnpeaenaTbest
MeXxay rpynnamMu LWBapTOBbIX CreayoLWwuM oopasom:

- 0,8 Q5 KH — Ansi HOCOBbLIX U KOPMOBbIX NPOAOMbBHBIX 1 MPUXKUMHBIX KAHATOB;

- 0,6 Q;p, KH — ANSA WNPUHIOB.

Ecnu kaxkgas rpynna LUBapTOBOB 3aBOAMTCHA HA HECKONbKO Nanos, TO pacnpefeneHue yeunui mexay
HUMU NPUHUMAETCSI PABHOMEPHBLIM. 3Ha4YeHUs1 yrnos o U B (CM. pucyHok 17) u uucno paboTatowmx Tym6 cre-
AyeT yCcTaHaBnuBaTh M0 PacnonoXeHWI0 LWBAPTOBHbIX NanoB.

MpuMmeyaHuna

1 BonHOBYI COCTaBISIOLWYIO Harpysku Ha npuyan oT HaTsXEeHWUs LWBapTOBOB CrieAyeT yYWTbliBaTb Ha OCHOBE
anpobupoBaHHbIX Ha MPaKTUKe AUHEMUYECKUX METOAOB PacHETOB KadKu NPULLBAPTOBAHHOMO CyAHa Ha BOSMIHEHWM UMK
Ha OCHOBE MOZAernbHbIX UCTbITaHWA. [nsa npeaBapuTenbHbIX OLEHOK NMPUMEHSETCA METOAUKa, NPUBELEHHas B NpUoxe-
Huwm J1.

2 [Ins cnnowWwHbIX NpU4anoB NMpyu paccMOTPEHWU Cly4YaeB, Korga BETEp HarpaBneH OT npuyana B CTOPOHY akBaTo-
pvK, BOMTHOBasA COCTABMAIOLLAA Harpy3Kku Ha NpuYarn oT HaTSXXEHUs LUBapTOBOB HE YYUTLIBAETCS.
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7 INlepoBble Harpy3Kkyu Ha rMAPOTEXHUUYECKUE COOPYKEeHUA

OCHOBHbIE NOMOXEHUA

7.1 Harpy3ku 0TO NnbAa Ha M’MAPOTEXHUYECKNE COOPYXXEHUA AOIDKHBI ONPeAenATLCA HA OCHOBE UCXOAHbIX
ZaHHbIX NO Ne10BOI 0OCTAHOBKE B PANOHE COOPYXKEHUI, B TOM YUCNE C YH4ETOM (DYHKLIMOHUPOBAHUA CUCTEMBI
ynpaeneHus nesoBoil 06CTaHOBKOI MOPTOBLIX COOPY>XEHUN, AN Nepuoaa BpeMeHn ¢ Hambonbwmmn neao-
BbIMKW BO34EWCTBUSIMU.

7.2 Mo Buaam BO3AENCTBUA NbJA HA TMAPOTEXHUYECKUE COOPYKEHUA CneayeT pasnuyarh:

- Harpysku Ha COOpPY>XEHUS OT nonew POBHOIO NbAa, BKNOYas cueHapuu noaxoaa Apendyiowero nons
nbAa K COOPY>XEHUIO (U1K NeaoxoAa) U NOABWXKKM MOJIsi POBHOTO NbAa NPU BMEP3aHWUN B HETO COOPYXKEHUS;

- nokarnbHOe AaBrieHne neaoBbix 06pa3oBaHuii;

- Harpyaku Ha COOpY>XEHUs OT CMSIOLLHOTO NeAsSTHOTrO NOKPOBA NPU €ro TeMNepaTypHOM pacLUUpPEHUu;

- Harpysku OT NPMMEP3LLETO K COOPYXXEHUIO NEeASIHOrO NOKPOBA NPU U3MEHEHUW YPOBHS BOAbI;

- Harpy3ku Ha COOPYXXEHUS OT 3aTOPHBIX U 3aXKOPHLIX MACC NbAa;

- Harpysku OT ABIKYLLErocs TOpocCa;

- Harpy3ku OT ABWXyLUerocs ancoepra.

7.3 B 4MuCNO UCXOAHbLIX AAHHBIX MO Nef0BON 0OCTaHOBKE ANA pacyHeTa NeaoBbiX Harpy3oK BXOAAT:
TONWMHA NbAa;

NPOYHOCTHbIE XapaKTePUCTUKU NbAA;

XapakTe puCTUKU reoMeTpuyeckux pasmepos U cbopm penbeda neasaHoro NOKpPoBa;

nepenagbl TeMnepaTyp, HE0OX0AUMbIE NMPU pacueTe HArpy3kn OT TEMNEPATYPHOTO pacLUMPEHUs:;
MaKCMManbHas U MMHUMAarnbHas CKOPOCTM MOAXO0AA NbJAA K COOPYXKEHUIO;

Temneparypa Bo3ayxa, Heobxoaumas ans pacyeTa npovHOCTH NbAa;

- CKOpPOCTb BETpa U np.

7.4 TIPOYHOCTHbIE XapPaKTEPUCTUKK NEAAHOrO NOKPOBA: Npeesbl NPOYHOCTU NbAa NPK CxaTun R, 1 us-
rube R, MMa, crieayeTt BbIMUCHATL MO chopmyriam:

(48)

R =0,4-(C,+A,), (49)

rae N —u4ucno cnoes 0AMHAKOBOM TOMLUMHBI, HA KOTOpoe pasbusaeTcs (Mo TOMLUMHE) paccmaTpuBaemMoe
neasiHoe none, npu aTom N2 3;

C; — NpOYHOCTL NbJia Ha 0AHOOCHOE Cxarue, Mra, B i-m cnoe npu Temneparype f;

A; — poBepuTernbHasA rpaHMLa crny4anHoil norpelwHocTi onpegenenuii C;, Mra, onpeaensiemas meTo-

JaMu MaTeMaTU4ecKoi CTaTUCTUKM;

Cp U Ay — NPOYHOCTB NMb/la Ha 0IHOOCHOE CxaTune, Mra, B HKHEM Croe paccmMarpuaemMoro neasiHoro nons
npu Temnepartype f, 1 A0BEPUTENLHAA rpaHNLIA CNyYaiHOi NorpeLwHoCTM onpeaenexnit C,, Mra,
onpeaenseMble Tak xe, kak C; uA;

t, — Temneparypa rnbAa Ha rpaHuue neg — Boga (Temneparypa 3aMep3saHusi), paBHasi Ansi NPECHON BOAb!

0 °C, a ana coneHoli Boak! onpegensemas no dpopmyne t, = -0,057 -s,,, rae s,,— CONeHocTb BoAbl, %o.

7.5 HopmatusHoe 3Ha4YeHue C; ONPeaenseTcs ¢ y4eToM TEMNEPATYPbI B i-M CIOE Kak cpeAHeapudmMe-
TUYECKOE 3HA4YEeHWe MPOYHOCTM NMbJa B COOTBETCTBMM C METOAMKON UCMbITAHUA NMbAA HA OAHOOCHOE CXKaTue
COrnacHo npunoxexuto M.

PacnpeaeneHue Temnepatypbl M0 TOMNLWMHE fbJa U onpeaeneHne ee 3Ha4eHus B i-m cnoe npuHNMaeTcs
MO HATYpPHbLIM AAHHbLIM UMK MPU MX OTCYTCTBUU HA OCHOBE PELLUEHUA 3a[a4u TennonpoBoAHOCTU Npu cTauuo-
HapHOM pEeXMMe C YYETOM PaC4ETHON TOMLUMHLI CIIOA CHEra Ha NOBEPXHOCTU NbAa.

Ons pelueHna 3agayu TENNONPOBOLHOCTU TEMNEPATYPY HapYyXXHOro BO34yxa Ha rpaHule nejg — atMoc-
depa (napameTp, onpeaensoLmMin NPOYHOCTHLIE XapakTepUCTUKK Nbaa) cneayer NnpUHUMaTh No AaHHbIM Me-
TEOPONOrnyeckux HabnaeHn Ha onmxkanLen MeTeocTaHUum.

B 3aBMCMMOCTM OT Knacca COOpPYXXEHMI B KAYECTBE TEMNEPATYPbI HAPY>KHOTO BO34YXa NPUHUMAETCS:

- ANs TONWMHLI NbAa MeHee 1,5 M — obecneyeHHoe 3Ha4YeHne cpegHeln TemnepaTypbl BO3ayxa 3a je-
Kajly, NpefLLIeCTBYIOLLIYIO NeaoBOMY BO3AENCTBUIO (ANSA rMAPOTEXHUHECKUX COOPYXeHWi | 1 |l knaccoB obecnedeH-
HOCTb cpeaHezekaaHon TemnepaTypbl coctaenser 0,1 %, Ans ruapoTexHudeckmux coopyxenun Il u IV knac-
cos — 1,0 %);
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- ANA TonwmHbl nbaa 6onee 1,5 M — obecnevyeHHOe 3HaYeHne cpegHen TemnepaTypbl BO3ayxa 3a me-
CAL, NPeALIECTBYIOLLMIA NEAOBOMY BO3AEWCTBUIO (ANS rTMAPOTEXHUYECKMX COOpYXeHui | 1 |l knaccos obecneven-
HOCTb CpeaHeMecsuHON TemnepaTypbl coctasnset 0,1 %, ana ruaporexHudeckux coopyxenun Il v IV knac-

coB — 1,0 %).

Mpu OTCYTCTBMM ONbITHLIX AAHHLIX 3Ha4eHne C; npuHumaertcsa no Tabnuuam 14 n 15 ans npecHoro u corne-
HOTO NbJla COOTBETCTBEHHO. MpKn 3TOM NpU CONEHOCTU NbAA OT 1,7 %o U MEHEE Nep CHUTAETCH YCIIOBHO MPECHbIM.

Tabnuya 14
TeMnepaTypa nbAaa B i-M croe neaHoro nons ¢,°C
Tun KpUCTanNUYECKol CTPYKTYpbl HoBeputeneHan 0 3 _15 _30
NPEecHOBOAHOrO Nbja BEPOATHOCTb, O
3HaueHus C; A, MNa
1,2 3,1 4,8 58
3epHUCTLIN
(CHEXHBI) 0,95 +0,1 +0,2 +0,3 0,4
0,99 +0,1 +0,3 +0,4 +0,6
1,5 3,5 53 6,5
MpuaMaTudeckui
(CTonG4aTbIM) 0,95 +0,2 +0,3 +0,4 +0,5
0,99 +0,3 +0,4 +0,6 +0,7
0,8 2,0 32 38
BorokHUCTLIN
(wecToBaTo-UronL4aThIN) 0,95 0.1 0.2 03 +0,4
0,99 +0,1 +0,3 +0,4 +0,6

Tabnuya 15

Tun kpucTanmmyeckon
CTPYKTYPbI MOPCKOro Nnbja

3epHuUCTBIN

TemnepaTypa nbaa B i-M cnoe neaaHoro rons ¢,°C

ConeHocTb nbaa, %o ﬂgsggmgg::ag -3 -15 =30
3HadeHua C;+ A;, MMNa

2,70 4,70 5,70
2 0,95 +£0,2 +0,5 +0,5
0,99 0,3 £0,7 +0,7
1,60 4,25 4,90
3 0,95 0,2 +0,5 +0,5
0,99 0,3 +0,7 +0,7
1,30 3,90 4,50
4 0,95 +0,2 +0,5 +0,5
0,99 +0,3 +0,7 +0,7
1,16 3,40 410
5 0,95 +0,2 +0,5 +0,5
0,99 £0,3 £0,7 +0,7
1,06 3,40 410
6 0,95 +0,2 +0,5 +0,5
0,99 0,3 £0,7 +0,7
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OkoHYaHue mabnuupei 15

Temnepatypa nbja B ji-M crioe nieasHoro nons t,°C
nprcramnesth | Conenocrs s, . | Bomepreman |
3HadeHusa C; + A;, MTMa
1,45 3,10 3,70
2 0,95 +0,2 +0,56 +0,5
0,99 +0,3 +0,7 +0,7
0,80 2,80 3,25
3 0,95 +0,1 +0,5 +0,5
0,99 +0,1 +0,7 +0,7
0,60 2,50 3,10
BONOKHUCTLIN 4 0,95 +0,1 +0,5 +0,5
0,99 +0,1 +0,7 +0,7
0,45 2,30 2,85
5 0,95 +0,1 +0,5 +0,5
0,99 +0,1 +0,7 +0,7
0,40 2,20 2,80
6 0,95 +0,1 +0,5 +0,5
0,99 +0,1 +0,7 +0,7

3HayeHue 40BEPUTENLHON BEPOATHOCTU ¢l BENUYMH R, N Ry Npn pacyetax neaoBbIxX Harpy3ok npuHuMa-
etca paeHbiM 0,99 aAna coopyxeHun | knacca u 0,95 — ansa coopyxxeHui Il u 11l knaccos.

7.6 MNpu paccMOTPEHUU MPOYHOCTU NbAA B YCIOBUAX NEPBON NOABMXKKM PEYHOrO NEASHOro MOoKpoBa
3Ha4eHna R, n Ry, onpenenexHblie no doopmynam (48) u (49), cnenyer ymMeHbLIaTL MYTEM YMHOXEHMA UX Ha
KO3 PULMEHT, NPUHUMAEMBIN:

- 0,45 — anga pek 6acceitHa CpeaHero n BepxHero Amypa u tora 3abaikanbs;

- 0,5 — ana pek 6accenHa HmkHero Amypa, CpegHeii JleHol, EHucea go EHucencka, Obu go Oktabpb-
CKOro u ceBepa esponerickon Yactu Poccuiickon degepaumu;

- 0,64 — ana pek 6accenHa BepxHero [JHenpa, BepxHern Bonru, Kambl 1 ToGona, H130Bbs [oHa, Bonru, Ypana
n O6u, mexxaypedbs O6u n EHucesn, BepxHeli JleHbl, AngaHa u kpariHero cesepo-BocToka Poccuiickoi deaepaunu;

- 0,83 — ana HWkHKUX TedeHun Exnces u JleHbl u pek nx mexaypedbs, pek BacceiitHa Antas, a TaKke
ANA peK LeHTpa, cesepo-3anaja v oro-e0CToka eBponeickon Yactu Poccunckon degepauuu.

7.7 CTpO€eHue NegsaHoro nonsa (PeYHOro U MOPCKOro) ONPEeAEnAeTca No AaHHLIM KpucTannorpadguyecko-
ro uccrieoBaHusi, Npu Ux OTCYTCTBUW CreayeT NPUHMMATb, YTO:

- NeasHoN MOKPOB OTKPbIThIX 03€P, BOAOXPAHUMMULL U KPYMHbIX PeK COCTOUT U3 3EPHUCTOrO U NPU3MaTm-
YECKOro NnbAoB;

- NeasiHOW NOKPOB MOPEN M YCTheBbIX YY4ACTKOB PEK, BNajatoLmX B MOPSl, COCTOUT U3 3€PHUCTOTO U BO-
TNIOKHWUCTOTO NbAOB.

TonwmHa crnos 3epHUCTOrO NbAa, pacnonaratoLerocs B BEpPxXHen Yactu nNeasaHoro nokpoBa, OTHOCUTCS
K TOMLMHE CNOosi NPU3MaTUYECKOro Ui BONOKHUCTOrO NbAa Kak 1:3.

Harpy3ku Ha coopyXeHus OT Nonei POBHOIO Jibaa

7.8 Harpy3sky OT BO34eNCTBUS ABUXKYLUMXCA NeasHbIX NOSIEN Ha COOPYXEHUA C BEPTUKANbHOW NnepeaHen
rpaHblO He0BX0AUMO ONpeaensTh:
- Ha OTAENbHO CTOALLYIO Onopy (CM. PUCYHOK 18) C nepeaHen rpaHblo B BUAE TPEYrofibHUKa, MHOrorpaH-

HUKa UINN LUNUHAPUYECKOTO oYepTaHus F, P MH, no popmyne

F, p="126-10"3Vh, JmAK,k, R ptay, (50)
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- Ha NPOTAXKEHHOE COoopy>KeHue (CM. pucyHok 19) F. ., MH, no chopmyne

W

F,, =22-1073Vh, Ak pR,,

rae V — CKOpOCTb ABUXXEHUA NEASHOIO Nons, M/c;
hy — oBecnevennas TonumHa poBHOTO Nbaa, M. HasHavaeTcsi nytem cratucTuyeckoi ob6paboTku marepu-
anoB HaTYPHbIX HAbnoaeHUI ANs Nepuoaa BpeMeHn ¢ HaMbOoNbLLUMMK NEA0BbLIMU BO3AEUCTBUAMU B
3aBMCHMOCTM OT Krlacca rmpoTEXHUHECKOro COOpYXeHus no Tabnuue 16;

m — ko3 puLUMeHT hopMbl BOCIPUHUMALOLLIEN HArpy3Ky NepeaHE rpaHu onopbl B MilaHe, NPMHUMAaEMBIi
no Tabnuue 17;

A — MakcumanbHas nnowagb NeasiHoro nonsa (Mnu CyMMapHas nnowajb HECKOMNbKUX NeAsHbIX Nonew,
OKa3bIBaIOLLNX AABMEHUE APYT HA APYra), M2, KOTOPas MOXKET BO3[AENCTBOBATL HA PACCUMTLIBAEMbIN
3MeMEeHT COOPYXKEHUS, onpeaenseMas no HaTypHbiM HabnNIAEHUSAM UM NPUHUMaeMas B 3aBUCUMO-
CTM OT NONEPEYHBIX Pa3MEPOB COOPYXEHUA kak A = 3/2 (rae / — NponeT BoAONPONyCKHOrO COOPYXe-
HUS) unn A = 3b2 (rne b — nonepeyHbInt pasMep COOPYXEHUS);

K, — K03adbpuuMeHT, npuHnmaemsiin no Tadnuue 18;

k\, — Ko3(PMLMEHT, NpUHUMaeMbIi no Tabnuue 19;

vy — NOMOBMWHA Yrna 3a0CTPeHusl nepeaHel rpaHu ONopbl B NNaHe Ha ypoBHE AEWCTBUA NbAa, rpaa; aAns

onopbl B BUAE MHOTOrpaHHuWKa Unm nonyuupKynbHOro oyepraHus HeobxoaAUMO nNpuHUMMaThL y = 70°;
R, — oGosHaueHne cM. B 7.4;
P — MNOTHOCTb BOABI, KI/MS.

L))

Tabnunuya 16
Kracc rvapoTexHNYeckoro coopyxeHus I, I 1, 1Iv
ExeroaHas BepoSATHOCTb NpeBbilleHNA (06ecneyeHHoCTb)
TOMWMHLI poBHOrO Nbaa P, % 0,1 1,0
Tabnuuya 17
[ns ornopel ¢ NepegHeli rpaHbto B BUAE
Koadh hmupeHT hopmbl
nepeAHeN rpaHu onopsbl TpeyronbHWKa C YoM 3a0CTPeHUA B nraHe 2y
B nriaHe MHororpaHHiika unm NPAMOYronbHUKA
45° 60° 750 90° 120° MOMyLMPKYNEHOro o4epTaHus
m 0,41 0,47 0,52 0,58 0,71 0,83 1
MpumedvaHne — Bcnyyae nogBuKkU cMepaLLerocsi C onopoi NeAsHoro nons 4s onopel ¢ nepegHen rpaHbio

B BUAE TPeYronbHUKa 1 NpAMOYrofisHUKa npuHUMaeTes m = 1, 4na onop ¢ nepefHei rpaHeto B BU4e MHOrorpaHHuka
1Ny nNonyumpKynsHoro odeptadns m = 1,26.

Tabnuua 18
3HaueHue b/hy 0,3 n MeHee 1 3 10 15 25 50 u Gonee
KoacbuumeHT K, 55 3,3 2,2 1,3 1,1 1,0 0,5
b — WKpKnHa onopbl Mo POHTY Ha ypoBHE AeWCTBUA NbAa, M.
Tabnuuya 19
3HaveHme ¢,, o~ 107" nmeree | 5-10°5 | 1074-5-104 | 1073 5103 | 1072 u 6onee
KoadbcbuumeHT Ky, 0,1 0,9 1,0 0,8 0,5 0,3

&, — 3(pcheKTUBHas CKOPOCTb AecpopMaLiu Mifja B 30HE ero B3anMOAeiiCTBUS C ONopoi, ¢!, onpepensiemas no chopmyre
&, =V/(kb),

rae k; — ko3 hrLMeHT, MpUHUMaeMsli npn bihy (unu by/h ) € 15 paBHbIM 4, a Npu bihy (Mnu blhy) 2 25 paBHbIM 2; npu
15 < blhy(nnn bglhy) <25 KO3 DULNEHT K; ONpeenseTcs NMMHEAHON MHTepronsLmueld Mexay sHaqeHnsamm 4 u 2.
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Mpu oTcyTCTBMM MaTepuanos HaTypHbIX HabGNOAEHW 3a TOMLMHOW POBHOrO NbAA B Ka4YecTBe UC-
XOAHbIX AaHHbIX MPUHUMAIOTCA 3HAYEHUA TOSNLMHBI POBHOTO fibAa COOTBETCTBYIOLLE BEPOATHOCTU NPEBbI-
LUEHUSI B COOTBETCTBUU C Tabnuuen 16, nony4yeHHbIE pac4eToM Mo r’MApPOMETEOPONOrMYECKUM YCNOBUAM
MECTHOCTH.

[nsa onpegeneHus ckopocTtu apenda nbaa, NpyU KOTOPOW NPOUMCXOAMUT pa3pyLUeHue fbAa y COOpyXeHus,
JOIDKHBI ObITb NOCTPOEHbI rPpacdhuku 3aBMCUMOCTH NEAO0BOI Harpyskn F, npn 0CTaHOBKE NeAoBOro nNona u Fy
npu npopesaHuu NeaoBOro MoAs OT CKOPOCTU apenda nbaa V. Touka nepeceyeHus rpadpmkos — UCKOMOe
3Ha4YeHne CKoOpoCTu gpenda.

MpumevaHus

1 MoA oTAENbHO CTOALMUM COOpYXEHNEM CNeAyeT NOHUMAaTb COOopyXeHue, obTekaemoe nMbAoM, cnocobHoe Boc-
NpUHUMaTb 4eiCTBYIOLLYIO NEA0BYIO HarpysKy U NpopesaTb ABUXYLLEeCcs Ha Hero nefsiHoe none.

2 MNoa NpOTAXEHHBIM COOPYXeHWEeM criefyeT NOHUMAaTb COOpYXKeHue, NpenaTcTByloee npoxoay neasaHbIxX no-
neii Yepes cTBOp coopyxeHus. [og 3TO NOHATME NonagalT OTAENbHbIe YYacTKWU PyCroBbIX NAOTUH, 3aTBOPLI BOAO-
cOPOCHBIX COOPYXEHUW, NPOTAXEHHBIE CTeHbI, €CNKU OHW ynupatoTea B 6epera unu coeiUHeHbl ¢ APYrUMn Coopyxe-
HUAMU, ¥ Np.

PucyHOK 18 — CxeMa NPUNOXEHUs Harpy3ku OT JBUXYLLETOCS NEAAHOro Nofs Ha OTAENbHO CTOSsILLYHO
BepTUKarbHyto onopy

PucyHok 19 — CxeMa npunoxeHns Harpysku oT JBUXYLLErocs NefsaHoro nomns Ha CEKLMIo COOPYXEHNS
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Harpyska F, p
naemon no popmyne

onpeaeneHHasa no copmyne (50), gomkHa ObITb He Gonee Harpysku Fb,p’ MH, onpeae-
Fp, p= mky kR bhy, (52)

a Harpyska FC’W, onpeaeneHHas no gopmyne (51), AomkHa ObITb He Bornee Harpy3sku Fb’W, MH, onpegensemon
no popmyne
Fyw= kkyRebshy, (33)

rae k — KoadhduUMEHT, NpuHMMaembli no Tabnuue 20;
by — NPOTSHKEHHOCTbL KOHTaKTa NEASHOrO NOKPOBa C COOPYXXEHUEM, M.
Harpysky oT BO3AeiCTBUA NeastHOro nons Ha onopy € nepeaHen rpaHbio B BUAE NPSMOYrofibHUKA crie-
Ayet onpegenate no opmyne (52).

Tabnuya 20
3naveHue b/hy 0,3 1 MeHee 1 3 10 20 25 n Gonee
KoadpdmupeHT k 1 0,9 0,8 0,6 0,5 0,4

7.9 Harpy3ky OT BO34€NCTBUA ABWKYLLErOoCA NeaAHOro nonsd Ha OTAenbHO CTOSALLYI0 KOHUYECKYHO OMno-
Py Unu KOHWYECKUI Negopes NonyumpKyrnbHOro odeptaHus (M. pucyHok 20) npu OTCYTCTBUU CMEP3aHUA CO
NbAOM He0OX0AUMO onpeaensiTb N0 hopMynam:

a) ropuM30oHTarnbHYK COCTaBNSIIOLLYIO Harpysku Fh’p, MH,

Fyp= [kmkvafhg +1078 ky, ,pghyd? +10~8 ky, ;pgh (d? - df)]k,,, " (54)
0) BepTUKanbHYIO COCTaBNSAOLLYIO HArpy3ku Fv,p’ MH,
F, 5= Ky 1Fn ot 1078k, ,pghy (d?—d?), (55)

rae Ky, 1, kp, o — koabbuLmeHTsI, NpuHumMaemsle no tadnuue 21,

k3 Kp 4 Ky 1, K, o — KOIDPULMEHTBI, NPUHUMaEMbIe No Tabnuue 22;
kv’f— KO3 puumMeHT, npuHMMaemblin no Tabnuue 23;

P — NNOTHOCTb BOABI, Kr/MS;

g — yckopeHue cBobogHOro naaeHusi, pasHoe 9,81 mM/c?;

d — QuamMeTp KoHyca no BaTeprnvmHuu, M;

d; — BEPXHUI ANAMETP KOHyca, M;

R¢n hy— o6osHaueHus cm. B 7.4 n 7.8.

Tabnuya 21
—6 2
3navenme 2_PI 0,1 0,5 1 5 10 25 50 100
fd
KoathpuumneHTs!:
ki1 16 16 1,7 1,9 2.1 25 2,9 3,5
Kp.2 0,31 0,24 0,21 0,1 0,08 0,05 0,02 0,02
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PucyHok 20 — CxeMa NpUIoXeHWs: Harpy3ok oT ABWXKYLLEerocst NIeAsHoro nossi Ha OTAENbHO CTOSILLYHO
KOHWUYeCKyto onopy

Tabnuya 22
3HayeHue P 20° 30° 40° 50° 60° 70°
KoadhpuymneHThI:
Kn3 0,25 0,27 0,31 0,36 0,46 0,67
Kp.4 0,7 0,9 1,3 1,8 2,6 53
Ky 2,2 1,6 1,1 0,8 0,5 0,3
Ky2 0,041 0,042 0,039 0,034 0,026 0,017
B — yron HakroHa obpasytoLLeit koHyca (NepefHel rpaHn COOpYKEeHUst OTKOCHOTO NMPOMUIIS) K FOPUIOHTY.
MpumMevyaHne — 3HadeHUs HacTosLeN TabnuLpl COOTBETCTBYIOT KOSDMULMEHTY TPEHUS MEXAY NbAOM M
coopyeHneM, pasHomy 0,15.

Tabnuya 23
3Hauetme 1073 pV2/R;
3HaueHue B 0,08 1 meHee 0,8 16 3,2 54
KoacbchumeHT k,, ¢
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 cekuuio 0TKOCHOro Npoduns unu oTAenbHO CTOSILLYIO ONOPY NPAMOYrOflbHOr0 CeYEHUsI C HAKIMOHHOWM
nepeaHen rpaHbilo (CM. pUCYHOK 21) Harpysky OT BO3AEMCTBUA ABWXKYLLErocsa NeasiHoro nons cneayer onpe-
Aenartb no hopmMmynam:

30



CI 38.13330.2018

) rOpM3OHTaNbHYH COCTaBMAOLLYIO HAarpy3kn Fp, MH,
Fi= KykaRybhgta B+ arctgr)-+ m, [ 1+ A4 (F~0,1)+ A, (F~ 0,17 [b, (56)
6) BEPTUKANbHYIO COCTaBNAIOLLYIO HAarpy3ku F, MH,
F, = kghsRebhy +m, [ 1+ A (F-0,1)]b, (57)

rae kﬁ — KO3(PPULMEHT, NPUHUMAEMLIN NO Tabnuue 24;
K, — KOS ULMEHT, NPUHUMAaEMbI No Tabnuue 25;
my, — K03 PULMEHT, NPUHUMAEMbIi N0 Tabnuue 26;
Ay, Ay, Az — KO3 PULIMEHTLI, NPUHUMAEMbIe No Tabnuue 27;
m,, — KO3(pULIMEHT, NpUHUMAEMbIN No Tabnuue 28;
f — KO3 PULMEHT TpeHuUs;
b — 0603Ha4YeHusa cm. B 7.8.

]
I
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PucyHok 21 — CxeMa NpUoXeHWs Harpysok oT ABUXYLLIErocsi negaHoro nons
Ha CoopyXXeHWe OTKOCHOTO Npoduns

Tabnuya 24
B 30° 40° 50° 60° 70°
KoadpcpuieHt kg 1,0 1,5 2,0 2,5 2,5
Tabnuya 25
hy M 0,5 1,0 2,0 3,0 40
KoadpduumeHT k, 0,039 0,048 0,062 0,073 0,083
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Tabnuya 26
BHaueHns my,, MH/m, npu B
hg ™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
3,0 0,499 0,847 1,213 2,157 4,635
4,0 0,622 1,303 1,790 3,084 6,510
Tabnuya 27
B 30° 40° 50° 60° 70°
A 1,92 2,01 2,09 2,17 2,22
Ay 1,19 2,68 4,70 12,20 60,0
As 2,07 1,35 0,75 0,41 0,24
Tabnuya 28
3HaueHna m,, MH/M, npu
hg ™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 1,155
4,0 1,080 1,099 1,122 1,327 1,620

KoadhdpuumeHTsl kB’ m, u m, NPUHUMAIOTCA B 3aBUCMMOCTM OT hy, M.

B cny4yae noaBmxkn CMepP3LLErocst ¢ KOHUYECKUM COOPYXEHWEM NeAstHOro nons ropu3oHTanbHas co-
cTaBnsowas Harpysku F, . MH, onpeaensietcs kak Ha LUNUHAPUYECKYIO OMOPY C PaCYETHOW LUMPUHOW b,

paBHOW AnaMeTpy KOHyca Ha ypoBHE AeWCTBUSA Nbaa, no opmyne
Fh,f: kﬁin,p’

rae ka — KO3 PULMEHT, NpUHUMaEMBbIN No Tabnuue 29;
Fbp — obo3HauyeHue cm. B 7.8.

BepTukansHas coctasnsiolas Harpy3sku £, , B 5TOM Criy4ae OTCyTCTBYeT.

(58)

Tabnuya 29
Yron HaknoHa o6pasytoei 45° 60° 75° 90°
KoathcpuupeHT kg, 0,60 0,79 0,92 1,00

7.10 Harpy3ky OoT BO34eNCTBUS ABWXKYLLETOCH NeAAHOro nons Ha COOPY>XeHWE, COCTOsLLEE U3 CUCTEMDI
BEpPTMKamNbHbIX KOFTOHH (CBali, CBai-000m04eK 1 T. N.), He0BX0AMMO ONpeaensTb B 3aBUCUMOCTM OT NPOCBETA

Mexay cBasmmn S (CM. pUCYHOK 22).
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Harpyska oT BO34€ACTBUS ABUXKYLLEroCs NEeASAHOrO NOJsi HA Kbl U3 3NEeMEHTOB Nonepek Hanpaene-
HUSA [IBMKEHUA NEAsAHbIX NONen ¢ npocsetamm S < 2-h, onpeaenseTca no dopmyne

k k S+b
F.=F, ﬂ+[1ﬂ]71 , (59)
ky ky, )2h, + b,

rae F, — cuna ot BO3AENCTBUSA NEAAHbLIX NONeW Ha OAUH SMEMEHT LUMPUHON b, paccMaTpuBaemoro coopy-
XXEHUS, onpeaensemas ans COOTBETCTBYIOLLMX NEAOBbIX YCIOBUIN, BO3AENCTBUSA NEASHLIX MOMNEN U
KOHCTPYKUMK onop no dopmynam (50)—(58);
Kpp, — KO9(DULMEHT, onpeaensaembli no Tadnuue 18 Ans CyMMapHOW LUMPKUHBI 17 9IEMEHTOB, BXOAALLMX B
coopyxeHue. Ha kaxkablii aneMeHT AeNCTBYET cuna B N pa3 MeHbLLUE, YEM HA BCE COOPYXKEHUE.
Ecnun B paay U3 11 a11eMEHTOB €CTb j NPOCBETOB S > 2h 4, TO P4 CneayeT pasdutb Ha (j + 1) CoopyxeHui,
Mexay KOTOPbIMM NPOCBETHI S < 2h ;. PacyeT kaxaoro u3 (j + 1) coopyxeHus npouseoasT no copmyne (59).
3a pacueTHoe BO3AeNCTBUE CrieayeT NPUHUMATL HAaUMEHbLLYHO CUMY, onpeaeneHHyto no opmyne (59)
n popmynam (50)—(58), Anst COOTBETCTBYIOLLMX NEAOBLIX BO3AEUCTBUN.

e .u
<
% 227 T 777 T 7777,
—_ _I . 1

N _:/_{;J-V\_—_ —

S >2h,

N

b
(7]
IA
' N 1
>
Q
o

~\
ON
N
™
NBN\
SRLIDZN
'\7 1

a, 6 — npochunb 1 NnaH psga us cTonbos AMamMeTpoMm by
1 — ckon (cMATUe) Nbja; 2 — cpes nNbaa Mexay ctonbamu

PucyHok 22 — XapakTep paspyLUEHUs NeASHOro NMoKpoBa B 3aBUCUMOCTH OT PacronoXeHWs 3afIeMEHTOB OMNop
OTHOCUTENbHO ApYr Apyra

7.11 Onpeaensiowlas xapakTepucTuka neosblxX BO3AEWCTBUI NPU NEPBOM NOABWXKKE NMbJa HA NeMeH-
Tbl CUCTEMbI BEPTUKANbHbIX KONIOHH (CBali, CBan-000M04EK W T. N.) — paCcCTOAHME / MeXAy dNeMeHTamu psaa
(N0 nx ocam).

MakcrmanbHoe paccTosHMe MeXay anemeHTaMu paga (Mo UX 0CAM) /.., MPW KOTOPOM NPOUCXOAMT
cpes nbAa Mexay 3TUMK 3NEMeHTaMu, onpeaenserca no dopmyne

h 1/4
lnax= b1 0,7+o,3[b—d] : (60)
1
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Mpu I > 1,5, KOKABIA ANEMEHT B PAAY, PACNONOXKEHHbIN BAOMNb HANPABNEHNSA ABMXEHNSA NEAAHLIX NONEN,
pa6GoTaeT He3aBUCMMO APYr OT Apyra (Y KaXAoro SnemeHTa npomMcxoauT CMATUE Nbaa).

Mpu nepBoi NOABWXKE NMbAA HA BTOPOI M MOCNEAYIOLUNE BMEMEHTbI CUCTEMbI BEPTUKASIbHBIX KONOHH
(cBait, cBai-000MoYeK U T. N.), PACNONOXEHHbIE BAONb HAMPABMNEHUS ABWXEHUS NedsaHbIX NONen Ha paccro-
SIHUKM Apyr oT Apyra (no ocsim) ! £ /., AENCTBYET cuna F,, KOTOPYIO CriefyeT onpeaenstb Kak Aonu ot
cunbl Fy, AeiCTBYIOLLEN HA NepBbLIA SNEMEHT psiaa

Feut = Fy, 61)
rae & — KoahULMEHT CHXXEHUS BO3AENCTBUSA NbJa Ha nNocneayloLwue anemMeHTsl paaa

114

_ cut 1 cut

g-0133 et | P | e ©2)
m \ hy b1 0

rae ng, — YMCIO NAOCKOCTeI Cpe3a Mexay aneMeHTammn paaa;
I ¢ — ANMHA NNOCKOCTU CPe3a;

&y — KoadhdhuLUMeEHT, onpeaensemblii no opmysne
175
& =1+0,65[71j . 63)

7.12 4ucno NnocKocTel cpesa n,,,; Mexay aremeHTamu psaga, pacnosioKeHHOro napansesnsHo Hanpas-
NEHWIO Harpy3Kku, NPUHUMAETCSH PaBHbLIM:

N ¢ = 2 Np1 OAUHOYHOM psAE;

N, =1 Npn ABYX B3aMMOAEHCTBYIOLLMX PAAAX;

npu Tpex 1 Gonee B3aMMOAEICTBYIOLLIMX PAAAaX ANs KpanHUX PAAOB N, = 1, AN BHYTPEHHUX PAA0B N, =0
(T. €. NnegoBas Harpy3ska OTCYTCTBYET).

3a 0MHOYHBII NPUHUMALOT PSS, KOTOPLIA N0 PPOHTY (NONEpPeK HanpasneHUa Harpyskn) yaaneH (MMeer-
CA NPOCBET) OT APYrX COOPYXKEHWI (MU UX 3NIEMEHTOB) Ha S > 2h,,.

3a 4yncno B3auMoAaeiicTByOLLMX psaaoB Gonee ABYX NPUHUMAIOT psgbl, B KOTOPbLIX N0 PPOHTY €CTb Npo-
ceeTbl S < 2hy.

7.13 [innHa nnockocTn cpesa I, Mexay aneMeHTamu psaa, napannenbHoro HanpaBneHuto HarpysKu,
onpeaensieTcs reoMmeTpuer AByxX B3auMOAEeNCTBYIOLLMX SNEMEHTOB B psay

lout = 1= 5 byc0s0, ©4)

rae o.— Yron CekTopa afemMeHTa onopbl, rpajyc, B nnaHe, B npeaenax KOTOPOro NPOUCXOAWUT cpes3 Mbaa.
B ananasoHe 30° < 0. < 90° o onpeaensiot no doopMyne

!
=30° [—. 65
o =30 ’b1 (65)

7.14 Ecnu anemeHTbl paga (cBan, cBan-o00n04€eK 1 T. N.), pacrornoXxXeHHble BAOMb HanpaBneHnsa ABuU-
YKEHUA NeAsiHbIX MONei, CoOeauHEHbI Mexay CO00n CTEHON TONWMWHOW A, TO NPpU NEPBO NOABWXKE INbJa Ha
BTOPOI M NocneayloLme aNeMeHThl paaa AeilcTeyeT cuna F ., onpeaensemas no copmyrnam:

A
F, =F&1-———— npu A < bysino; 66
cut fg[ §0b1sinaj p 1 SINa (66)
1 )(1-4A/b, .
=it 1 o) o 8 s o

rAe o — NOMOBMHA Yrna CeKToPa, Ha LUMPUHE KOTOPOTO NPOUCXOAUT CPE3 NbAia Mexay cTrontamu.
7.15 Mpu KOCOM HaNPaBAEHWUN HArpy3ku Ha BTOPON U NOCNEAYIOLLME SNEMEHTHI PAAA, PACNONOXKEHHbIE

BAONb ABWKEHUA NEAAHBIX NONeM, X COBMECTHAs paGoTa NponucxoauT Npu cobmioaeHnn yonosmit [ <i .
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ni< b1/siny. Ha anemeHTbl psaa B 9TOM Criyyae AENCTBYET cuna, xXapakrtepusyioLllas Kak CMATUE, Tak U
CABUI NbJla K onpeaensiemas no opmyrne

b . !
F,= Fb’p—(Fb’p—Fwt)[f— sin yjb—1, (68)
rae Fb‘ p — YCUINE Npyu paspyLLIEHNI NEASHOTO NMOKPOBA 3a CHET CMATUSA MNb/ia, ONpe/iensaemMoe no dopmyne (52);
F .t — ycunue, npn KOTOPOM NPOMCXOAMT CPes NMbAa Mexay snemeHTamu psaaa, onpeaensemMoe no ¢op-
myne (61) npu n .= 1. CocrasnaioLLas Cusb Fy, XapakTepusyoLasa caBur, OTNINYHA OT HYyNS B TOM
crnyyae, ecnv BHEeLUHAA MMAOCKOCTb CABUra «YMUPAETCH» B HMKECTOALUMIA 3NeMeHT (CM. puUcy-

HOK 23). 370 ycrnosue cobniogaeTcsa npu HepaBeHcTee / < b1/sin Y.

Mpu cobnioaeHnn ykasaHHbIX BbILLE ABYX YCIOBWI AN PACCTOSIHUS [ MEXAY dreMeHTaMu Ha BTOPOW U
nocrneaylowme arnemMeHTbl B3auMOAENCTBYIOLLETO psaaa, PacrnosnoXXeHHOT0 HUXKE NO HanpaBneHUo ABMKEHUS
neasHbIX nonevi (CM. Ha pucyHke 23 psia Ne 2), aeiicteyeT cuna, onpeaensiemas no coopmyne (61) npun,,,=1.

Ecnu B3aumoaencTeylowmux pagos 0onbLue ABYX, TO ANS NOCNEAYIOMX SNEMEHTOB BHYTPEHHUX PSAOB
n.,;= 0 (T. €. Harpy3Kka OTCYTCTBYET).

Mpn HecobnoaeHUN HepaBeHCTBa / < b, /siny C HEKOTOPbLIM 3aNacoM NPUMHUMAETCA, YTO MOCHEAYIoLIME
3NIeMEHTbI B3aMMOAENCTBYIOLLMX (2 TaKke HEB3aUMOAENCTBYIOLLMX) PAA0B PaCCYMTLIBAKOTCA Kak NepBble ane-
MEHTbI B psiaax, napannenbHbiX HanpasneHuio Harpysku (cm. 7.10), T. e. kak npu /> /.. (CM. pUCyHOK 23).

Moa B3aumMogencTByOLMMY pAAaMU MOHUMAKOTCA PAabl, MEXAY dNeMEHTaMU KOTOPbIX B HAMPaBNeHUH,
napannesnbHOM NonepeyHoli 0cu ONopbl, NPOCBETh S < 2-h,.

Ci

Ne 2 Ne 1
1 1
- - o 2
E ‘1 ?,
3 S<2hy P
\" /3 :
1 1

VA

1 — ckon (cMATWe nbda); 2 — NNOCKOCTb cpesa Nnbja

PucyHok 23 — CxeMa paspyLUeHUs NMbja Npyu KOCOM HanpaBneHUn BO3AEHCTBUS NefsHbIX NoNeil Ha SNeMeHTE onop

7.16 BosgewcrBue nbaa B nepuoj negoxoaa Ha BTOPOW U nocneaytoLwme anemMeHTbl 0nopel B paay, pac-
MOMOXXEHHOM NapannenbHO HanpaBneHUo Harpysku (ABMXEeHWUA NeAsHbIX MONen), He YYUTbIBAETCSH, NOCKOSb-
Ky NepBble AMEMEHTbI psga paboTaloT Kak aBaHMOCTHbLIE COOPYXXEHUS, ¥ KOTOPLIX NPOMCXOAUT PaspyLLEHUE
NneasiHbIX NONen.

Mpu koCOM noaxoae neasHbIX nonew k onope (y = 10°), aneMeHTbl KOTOPON COCTaBMAT Ba U Gonee
NPOAONbHbIX PAAA, HArpy3ky BOCMPUHUMAIOT, KPOME MEepBbIX ANEMEHTOB NPOAOIbHLIX PAAO0B (Kak npu OTCyT-
CTBUU KOCUHbI), BCe anemMeHTbl paga Ne 1 (cm. pucyHok 23). PacyeT Harpy3ku Ha Kaxkabli SNemMeHT onpeaens-
toT cormnacHo 7.10. lMpuyem anga nocnegywowmux anemeHtoB psga Ne 1 B pacuyerax cregyer npuHMMAaTthb
S=(/-by)siny.

7.17 OGwas Harpy3ka Ha onopy, COCTOSILLYIO U3 N ANEeMEHTOB (COCTaBMALLMX NPOAONbHBIE U NONEPEY-
Hble pafbl), ONpeaensaeTcsa Kak CyMMa Harpy3oK Ha KaXKabli 3NeMeHT.
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7.18 Touky NpuUnoXeHUs paBHOAEWCTBYIOLLEN NEAOBO Harpy3ku, onpeaeneHHon cornacHo 7.8—7.17,
HE0oOX0AUMO MPUHNUMATL HIDKE PacHeTHOro YPOBHA BOAbI HA 0,2h, B 3uMHuMid nepuoa u Ha 0,4h; B nepuoa
BECEHHero nejoxoaa.

7.19 JlokanbHoe AaBrEeHWe Ha 3NEMEHTbl COOPYXEHUM OT BO3AEWCTBUA NeAOBbIX 00pa3soBaHWUN He
[OMKHO NpeBbILLATL NPeferna NPOYHOCTH NbAa Ha oxatue R,.

7.20 Harpy3ky OT BO31eiCTBUS OCTAHOBUBLLETOCA MO POBHOIO NbAa, HABaNMBAIOLLIEroCA Ha COOpYXe-
HUe Npu AElCTBUM TeYeHUs BOAbI M BeTpa £, MH, Heo6x0aMMo onpeaensTk no opmMyne

Fy= (Dt By + By + Py 0)A (69)

B KOTOPOM BEMUYUHDI Py Py, PiV Py, o MnMa, onpeaensioTca no popmynam:

p,=5 10°pV2,.. (70)

h,pV2
pV:5.10—7M, 71)

Lm
p; =9,4-10~" hypgi — ANS peUHbIX YCNOBUN, (72)

h pV?2
p;=9,4-10~7 % — NS MOPCKUX YCNOBWA, (73)
Pua=2:10""pV2 o, 74)
rAe Viay — MaKkCUManbHasi CKOPOCTb Te4eHusi BoAbl 00 Nb0M B NEpUOA NEAOX0AA, M/C;
V,, max — MAKCUMAIILHAS CKOPOCTb BETPA B NEPUO/ NEAOX0AA, M/C;

"L,, — cpeaHsiA ANMHA NeASHOrO NOMs MO HANpaBneHMio NoToKa, NPUHUMAEMas NO AaHHBIM HATYPHBIX

. HaOMIOIEHNIA, NPU UX OTCYTCTBUU ANA PEK L, NPUHUMAETCA PABHON YTPOEHHON LUMPUHE PEKU, M;
i — YKNOH NMOBEpPXHOCTU NOTOKA;
hyun A — 0603HaueHUs Te xe, CM. 7.8;
H — rnybuHa Boabl nepes COOPYXEHUEM, M.
Mpu atom Harpyska F, onpeaeneHHas no opmyne (69), He MoXeT GbiTb GonbLue Harpysku Fb,w' onpe-
AeneHHon no cpopmyne (53) npu k, =0,1.
MpumevyaHus
1 PacyeTHasi LWUMPUWHa NesHOro Nonsi NPUHUMAETCS Mo JaHHBIM HaTypHbIX HabnofeHuid, a Ana 3aTBOPOB UMK aHa-
TIOTUYHBIX COOPYXeHUi — He Boree LUMPUHBI NMPONETa COOPYXEHUS.
2 TOLIKy NPUNOXeHna paBHO,quICTBy}OU.leVI ne,qoeoﬁ Harpysku HeO6XO,E|I/IMO NPUHUMETb Ha 0,2/7d HWXe pacyeTHOro
YPOBHS BOAbI B 3UMHWIA nepuog, Ha 0,4h,— B Nepuoj BeCeHHero nejoxoaa.

Harpy3ku Ha COOpYXeHUA OT CMIOWHOro fleAsAHOro NOKPOBa NPU ero TeMnepaTypHoOM
pacwmpeHum

7.21 Pac4eTHyI0 Harpy3ky Ha COOpY>XeHWe OT CMIOLHOro feasHoro nNoKpoBa npu ero TemneparypHom
pacluMpeHumn cnegyert onpeaensatb no opmyne

Fi = b (75)

r4e Harpy3ka Ha eauHULY ATNMHbLI COOPYXKEHUS OT BO3AEHCTBUA CNMOLUHOrO NeAAHOro Nons Npu ero Temneparyp-
HOM pacLumpeHuu g, kH/m, npuHMMaeTCA kak HanbonbLUEE U3 3HaYEHWI g, ONPEeAEneHHbIX Af1S CryYaes, Koraa u3
psga HabnogeHuin 3a TemnepaTypoil Bo3ayxXa NPUHATHLI PaCHETHbIE NEPUOAbl C MUHUMASIBHON TEMNEPATYPOIi 1
COOTBETCTBYIOLLUMM ¥l rpaAMeHTOM UK C MakCUMarbHbIM rPagueHTOM U COOTBETCTBYIOLLIEN EMY TEMMEepPaTypoun;
b — o6o3HayeHne cM. B 7.8.
7.22 Harpysky @, kH/M, Ha eanHULy ANWHBI COOPYXEHMA OT BO3AEWCTBUA CNMOLUHOIO NegsaHOro nokposa
npu ero TemnepaTypHoOM pacLUMpeHUu creayer onpeaenstb no opmyne

q=hyk.p, (76)

rae hy — obecnedveHHas TonwmHa poBHOrO Nbaa, M (CM. 7.8);
k; — K03pMLMEHT NOTEPU YCTOHYNBOCTU NEASHOTO NMOKPOBA, BeiGMpaembiit no tabnuue 30.
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Ta6nwuya 30
MPOTSKEHHOCTb NIeASHOMO NOKPOBa, M 50 70 90 120 150 n 6onee
KoathdhuumeHT k; 1 0,9 0,8 0,7 0,6

P — AaBneHue 3a CYET ynpyron u nnacruyeckon agedopmauuu, kMa, npum TemnepaTtypHOM pacLumpeHun
nNbAa CONEHOCTbIO S > 2 %o NpUHMMAaETCA paBHbiM 100 klMa, n Harpy3ka Ha eguHULY ANWHBI COOPYXEHUA onpe-

aenserca no hopmyne
q =100h4k, .
Mpu coneHocTn S < 2 %o AaBNeHUe p onpeaensiercsa no copmyne
p=0g+2aVue,

rie Oy — Npeaen ynpyroctu neaa npu cxaruu, kra;
o — KO3(ULIMEHT NMHERHOMO pacluMpeHns nbaa, rpag™";
V¢ — CKOPOCTb NOBbLILLEHUS TEMNEPATYPbl BO3AYXa, rpaj/c;
U — KOShULMEHT BSA3KOCTU Nbaa, kla-c, onpegensemsbl,n no opmynam:
w=36(33-0,28t+0,083t7)108  npu t;, >-20 °C,
u=236(3,3-185¢)108 npu t; <-20 °C,

t; — Temneparypa nbaa, °C, onpeaensiemas no gopmyne

V1
ti = tominMo +?‘|”

fomin — HauanbHas MUHUManbHAas TEMNeparypa, ¢ KOTOPOi HaUYNHAETCA ee Nosbiluenue, °C;

a7

(78)

(79)

(80)

CL))

M — OTHOCUTENbHAsA TONLLMHA NEASAHOTO NOKPOBA C YYETOM BNUSHUA CHera, onpeaensemas no popmyne

hy

n0=h_’

red

h .y — NpUBEAEHHANA TONLYMHA NEASHOTO NOKPOBA, M, onpeaenseMas no chopmyne

re

h

re

4 =hy +143h, +§,

hs — HaMMeHbLIaA TONLLMHA CHEXHOTO MOKPOBA, M;
A — TennonpoBOAHOCTb Nbaa, BT/(MK);

(82

(83

o — K03(pPULIMEHT TENNOOTAAYM C BEPXHEI NOBEPXHOCTYU NEASHOrO Nokposa, Br/(M?2 - K), onpeaensemblii no

cdopmyne
o= Bw,

W — CpefHsAa CKOpOCTb BETPA, M/C;
koapchmumeHT B onpeaensetca no tabnuue 31;

(84)

Wy, ¢ — B6e3pasmepHble k03(hUUMEHTLI, NPUHMMaEMble NO rpacdukaM PUCYHKOB 24 1 25 npu 3afaHHbIX

at
OTHOCUTENbHbIX 3HAYEHUAX TONMLUHbI NeasHoro nokposa u 6e3pa3mepHoro 3HaueHusas Fo =

a — K03(PDOULMEHT TeMNepaTypPONpPOBOAHOCTH NbAa, M2/C. E’
Tabnuya 31
tain °C -40 -30 -20 -10 0 10
B, Ax/(m3-K) 7,12 6,88 6,67 6,48 6,27 6,07
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PucyHok 25 — Mpadmkn 3Ha4eHunid kosdduLneHTa ¢

Mpu aTom Harpy3ska OT TEMNepPaTypHOro paclUMpPeHUst, onpeaeneHHas no dopmyne (75), aomkHa BbITb
He 6onee Harpysku, onpeaeneHHon no dopmyne

Fip = AlfK,, (85)

rae Al — cmeLLeHne COOPY>KeHUs MO HaMNpPaBMEHUIO U Ha YPOBHE AEWCTBUA Harpy3Kku, m;
Kp, — K09bduLMeHT ynpyron noaatnmeocTu coopyxeHus, M/MH.
TemnepaTypHOe pacLUMpeHnUe NeasHOro Nonsi MOXeT ObiTb onpeaeneHo no hopmyne

= apk, ATL, (86)

rae o — ko9dpdUUMEHT NMHENHOTO pacuMpeHna noaa, 1/rpag;
¢ — K03phuLMeEHT, onpeaensemMslii no rpadmkaMm pucyHka 25;
AT — pacueTHbI Nepenaj Temneparypbl HAPY>KHOTO BO3ayxa, °C;
L — paccrosinue ot coopyxxeHus fo bepera, m.
[ns cBalHOro pocTBepka ¢ BbICOTON CTOEK H, M, K03h(PULMEeHT NoAaTNMBOCTU KOHCTPYKLMKU onpeaens-
€TCA no dhopmyne
K, = H3[12E1. (87)
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Harpyska oT TemMneparypHOro paclmpenns f ,, paccuntaHnHas no cdopmyne (85), 4ormkHa ObiTb He Go-
rnee onpeaeneHHon no opmyne
Fin=kyRcbhy, (88)
rae R, b, hy— o6o3Ha4eHns cm. B 7.8.
[ns ycnosui Harpysku ot TemneparypHoro paciumpenus k,, = 0,1.

MpumedaHne — B NpUNMBHLIX MOPSAX HArpy3ku OT TeMMNepaTypHOro paclUMpPeHUs Nbia Ha rMapoTeXHNYecKne
COOPYXEHNS HE YYNTLIBAOTCS.

Harpy3ku oT npumepsLIero kK COOPyXeHUo NegAHOro NoKPoBa NpPu U3MEHEHUN YPOBHSA BOObI

7.23 BeptukanbHyo Harpy3ky (Ha 1 M AnNuHbI MO0 PPOHTY COOPYXKEHUA) OT NPUMEPSLLETO K COOPYIKEHUIO
NeasHoro NokKpoBa npu U3MeHeHun ypoBHs BoAbl (YB) fy, MH/M (cm. pucyHok 26), cneayet onpeaensars no

dopmyne

1/12
f, =2,24-10-pghyh, [g%j , (89)
d

rae hy — nameHenue YB, m; npu atom hy < hy;
hy — oBecnedyeHHasi ToNLIMHA POBHOIO NMbAa, M (CM. 7.8);
V — KMHEMaTMYeCKas BA3KOCTb BOALI Npu Temnepatype 0 °C, pasHas v = 1,793-10-° m2/c.

///////////////
6

a — npw noHwxeHun YB; 6 — npu nosbilleHnn YB; YBJT — ypoBeHb BoAbI NpY niegocTase

PUCYHOK 26 — CxeMbl NPUIOXEHUs! HAarpy3oK OT MPUMEP3LLEr0 K COOPYXKEHUI0 NeAAHOro NOKpoBa Npyu U3MeHeHUM
YPOBHSI BOAbI

Harpyska f,, onpegenexHas no copmyne (89), aomiHa ObiTh He Gonee Harpysku fd'“m, MH/m, onpeae-
naemon no hopmyrne

1/12

. v

fyjim = 7,68-1072hy (g?] (Gc,lim + O lim ) ©0)
d

rae o — npeaenbHOE HanpsiXXeHue B CXartom cnoe u3rnbaemoro neasaHoro nokposa, MIMa, onpeaense-
Moe Kak (C; +A;) 4NA HUKHETO Cros NEASHOTO MOKPOBA NpU TeMnepartype f, B Criy4ae noHuxke-
HUS YPOBHS BOABI UMK ANA BEPXHETO CNOA NMEeAsHOro NoKposa Npu Temnepatype f, B cryyae
NOBLILIEHUS] YPOBHA BOAbI;
O¢jim — NPeAEnbHOE HanpshikeHUe B PacTAHyTOM crioe u3arnbaemoro neasiHoro nokpoea, Mra, onpeae-
nsemoe kak 0,3(C; +A;) Ans BEPXHErO cnos NeAsHOro Nokposa npu Temneparype f, B cnyvae
MOHWKEHWS YPOBHS BOAbI UMW AJIA HUXKHETO CrIoA NEAAHOTO NOKPOBa Npu Temneparype , B cny-

Yyae NoBbILWEHNA YPOBHA BOAbI;

clim
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t, — Temnepartypa nba Ha rpaHuLe nea — Bo3ayx, rpag;

C;, Aj, t, — oBo3sHaveHusi cm. B 7.4.

MpuMedaHne — B NpUNMBHLIX MOPAX Harpysku OT MpUMepP3aHUs NMbAa K COOPYXEHUAM He yUUTHIBALOTCS.

7.24 MOMEHT CuUMbl, BOCMPUHUMAEMbIA 1 M MPOTSHXKEHHOTO COOPYXXEHUSA OT NPUMeEp3LLEro NeasHoro no-
kposa, M,, (MH:M)/M, Np1 N3MEHEHNN YPOBHSA BOAbI (CM. PUCYHOK 26), He0OX04MMO ONpeAensTs no dopmyrne

1/6
h3
M, =2,2-10~8pghoh, [‘C’V—;J , ©1)

rae hy, hy— o6osHayeHus cm. B 7.23.
Mpw 8TOM MOMEHT curbl M;, onpeaeneHHblit no dopmyne (91), AorkeH ObiTk He Gonee momeHTa M,
(MH-m)/m, onpegensaemoro no oopMmyne

lim?

2
hy (Gc,lim + Gt,lim)

M = , 92
1lim 12 ( )

rae ¢ — 0603Ha4eHus cM. B 7.23.

clim® Otlim
7.25 BepTukanbHy0 Harpysky Ha OTAenlbHO CTOSILLYIO ONOPY MIM CBaWHbLIA KYCT OT NPUMEP3LUEro K CO-
OPY>XEHUIO NeASHOro MOKPOBa NPU M3MEHEHUW YPOBHA BOAbI de, MH (cm. pucyHok 27), Heo6xoaumo onpe-
aenarb no opmMyne
— 2
Fa,p = KRehg, (93)

rae k,— koathhuLMEHT, onpeaensemsii no opmyne

ke =0,6+0,15D/h,, (94)
rae D — nonepeYHblii pasmep (auamMeTp) onopbl UM CBANHOTO KyCTa, M;
R¢n hy — oGosHaveHus cMm. B 7.4 n 7.23.

MpumevaHuns
1 MNpu npAMoyronbHOR hopme onopel B NaHe co CTOpoHamu b 1 ¢ Urn AN COOPYXKEHUS, COCTOSLLErO U3 CUCTEMbI
KONMOHH WNW KyCTa cBall ¢ BHELUHWMMW pasMepamMu OMOPHOW YacTW Ha ypoBHe AeWCTBWUA Nbaa b u ¢, M, NpUHUMaETCA

D:\/E, M.

2 Harpysku OT npuMep3aHus fbfa K COOPYXEHUSIM, pacnonoXeHHBIM B MPUMUBHBLIX MOPSIX, HE YYUTLIBAIOTCS.

le' '

I
- ——] ]
D
|
|

SIS

a
Fa,p
i
y,
7,
- —| D
S— a — npu NoHWXeHun YB; 6 — npu nosbieHun YB
W_ — PucyHok 27 — CxeMbl NpUNoXeHUA Harpy3aku
S K OTAENbHO CTOSILLE onope oT Npumep3aLUero K He
6 neasiHoro NokpoBa Npu U3MEHEHNN YPOBHSA BOAbI
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7.26 BeprukanbHyIO Harpy3Ky Ha COOpPYXeHue, COCTOALEee U3 CUCTEMbI BEPTUKaNbHbIX KOMOHH, OT Npu-
MEep3LUIEro K 0nopam NeAsHOro NOKPoBa Npu U3MEHEeHUN YPoBHSA Boabl Fy s, MH (cM. pucyHok 28), HeoGxoau-
MO onpeaensTb No hopMynam:

For = KFg oM, (95)
(n-1)
K= TIKkx (96)
k=1
rae K — KoadppuumeHT, onpeaensemblin kak nponsseaeHne KoaphuLUUEHTOB K, NPUHMMaeMbIX AN KaXKaow
oh? 112
W3 NKOMOHH NO rpadpnkam pucyHKa 29 npn 3aAaHHbIX 3Ha4eHusIXa,, bu napamerpa A = T (—2"] ,
d V
V — KMHemaTuyeckas BA3KOCTb BoAbl, M2/c; npu g =9,81 m/c2 u v=17-10"° m2/c napamerp
A=—2,
/4
a, — paccTosH1e OT 0CH NPOU3BOMLHO BbIGPAHHON OCHOBHOW KOSIOHHbI 40 OCK K-i KOJIOHHBI (CM. pucy-
HOK 28), M;

N — YMCNO KONMOHH B COOPYXKEHUU;
b, hyn de — obo3HaveHus cMm. B 7.8, 7.23, 7.25.

de.f
g

PucyHok 28 — CxeMa NpunoxeHUs Harpy3ku K COOPYKEHNI0, COCTOALLEMY U3 CUCTEMBI BEPTUKaNBHLIX KOMOHH,
OT NPUMEP3LLIEro K HeMy NIeAAHOro NOKpOBa NPy NOBLILLIEHWN YPOBHSA BOALI (NPY NOHWKXEHUN YPOBHA BOALI cuna F, ¢
HanpasneHa BHU3)
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Harpysku Ha COOpYyXeHUs OT 3aTOPHbIX U 3AXOPHLIX MacC fbaa

7.27 Harpysky OT ABUKYLLENCA 3aTOPHON Macchl Jibjla Ha COoopyXeHne F i MH, Heobxoaumo onpeae-
NATb N0 hopmyne
Fy,j = 0.5mRy, ;bhy ;. ©7)

rae RbJ-— HOpPMaTUBHOE COMPOTUBNEHME 3aTOPHOM MAcChl Nbaa cmATuio, Mrla, onpeaensieMoe no AaHHbLIM
HaTypHbIX HABMIOAEHWIA; MPU UX OTCYTCTBUM NMPUHUMAETCS PABHbIM:
0,45 MIMa — ans y4acTkoB pek ceBepHee nuHuM «Bopkyta — XaHTtbl-MaHcuick — KpacHosipck — YnaH-
Yns — BnaroselyeHck — HukonaeBck-Ha-AMypey;
0,35 MMa — mexay nuHuammu «Bopkyta — XaHTbl-MaHcuiick — KpacHosipck — YnaHn-Ya3 — bnarose-
LeHCcK — HukonaeBsck-Ha-Amypey n «ApxaHrenbck — KupoB — Y¢a — YcTb-KameHoropck»;
0,25 MMNa — oxHee nuHuMn «ApxaHrenbck — KupoB — Yda — YcTb-KameHoropeky;
hy, ;— pacdeTHas TonwmHa 3aTOPHOI Macchbl, M, onpejensiemMasi N0 AaHHLIM HaTYPHLIX HabMoAeHN,
a npu ux oTcyTCcTBUM No hopmyne

hyj = aiHy; (98)

roe H,; — cpeaHss rmyGuHa peku BellLe 3aTOpa NPy MakCMManbHOM pacxofe BOAbl 3aTOPHOro nepuoaa, M;
a; — K03(pULIMEHT, NPUHUMAaEMbIi no Tabnuue 32;
m, b — o06o3Ha4yeHnsa cm. B 7.8.

Tabnuya 32— 3HaveHus koaduLMeHTa 4Na onpegeneHns pacyeTHON TOMNLWMHEI 3aTOPHON Maccehl

BHaveHve Hy; 3 5 10 15 20 25

KoachcbuimeHT a 0,85 0,75 0,45 0,40 0,35 0,28

1,05
10 :
/A
0,90 /

0,75 /

B

0,60 -~

\

0,45
3 6 9 12 15

2a,/b
PucyHok 29 — Mpadpukn 3HaueHnin kosphnymneHTos K,

7.28 Harpy3sky OT ABWXYLLEACA 3aXKOPHON MacChl Ha OTAENbLHO CTOALLYIO0 onopy Fp i MH, cneayet onpe-
aendatb no hopmyne

rae Ry j — HOpMaTMBHOE COnpoTUBMNEHue 3aXopHOW Macchl cMATuio, MMa, onpeaensemoe No AaHHbIM Ha-
TYPHbIX HAOMIOAEHUIA; NPX UX OTCYTCTBUM NPUHUMAETCA pasHbim 0,12 MMa;
hj— pacyeTHas TONLMHA 3aXopa, M, onpeaensemasi N0 AaHHbIM HATYPHbIX HAOMIOAEHWIA; Npu ux oT-
CYTCTBMM NpuHMMaeTcs paBHow 0,8 oT cpeaHel rmyGUHbI NOTOKA NPU pacxofe BOAbl 3aXKOPHOTO
nepuoaa;
m, b — 0603Ha4YeHus1 cM. B 7.8.
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Harpysku oT gBMXyLerocs Topoca

7.29 Harpy3ka oT BO34eNCTBUA ABUKYLLMXCS TOPOCOB U CTaMyX HA COOPYXXEHUs1 BEPTUKarNbLHOIO U OT-
kocHoro (npu 3 > 40°) npocmna F,, MH (cMm. pucyHok 30), onpeaenserca kak cymma

F.=F,+F,+F, (100)

rae F, — Harpyska OT HaZIBOZIHOW 4acTu neasiHoro oGpasosaHuA (napyca), MH;
F, — Harpyska oT KOHCONUAMPOBAHHOIA 4acTyu neasHoro obpasosaHus, MH;
Fj — Harpyska oT noABOAHON YacTn NeasHoro obpasosaqus (kuns), MH.

7.30 Harpyska oT HaaBOAHOM YacTh TOpOCa BblMUCASETCA NO hopmynam:
a) ropu3oHTanbLHas CoCTaBMnsoLas Harpy3ku F, ., MH,

Fun =0.5[1078p,g(1- ¥, )h2K, ¢, +0,0t90, (K, D, | b,: (101)
t:
© u Fy 1
£
— 7777777777777 K77 7 P 0l S Y,
_ /L7740 Z // (/71747 2
- i Fy
— = = NS
— 3

I/ A

1 — HaaBoAHAA YacTb Topoca (Napyc); 2 — KOHCONMANPOBAHHAA YacTb Topoca; 3 — Kunb Topoca

PucyHok 30 — PacuyeTHasi MOAENb TOPOCa B MOMEHT HanBonNbLUEro BO3AEHCTBUS HA COOPYXeHNe

0) BepTMKanbHas COCTaBNSAIOLLLAA HArpy3ku Fu'v, MH,

Fuy = Fupt9(90-B - )-0,5¢,ctgg, tgosh, b, (102)

rae p; — NNOTHOCTb NbAA, Kkr/mS;

P, — NOPUCTOCTb NEeAsHOro 00pa3oBaHusi, NPU OTCYTCTBUW CheuuanbHbIX NCCNeaoBaHWA NPUHUMAETCA
¥,=0,5

b, — cpeaHsasa LWMpuHa nperpaasl No hpoHTY B 30HE AENCTBUA NEAAHOro 06pasoBaHus, m;

¢, — cuenneHne mexqy obnomkamu nbaa B neasHoM obpasosavun, MMa, onpeaensiemMoe N0 AaHHbLIM
UCMbITAHWIA; NPU MX OTCYTCTBUM NpuHumMaetca ¢, = 0,003...0,005 MNa;

(¢, — YrOn BHyTPEHHETO TPEHUsi NEASIHOTO 00pa3oBaHusA, rpaj; NPN OTCYTCTBUM CNeLManbHLIX UCCNEeoBa-
HWii CrieayeT npuHuMarsb @, = 35°—40°;

h, — pac4eTHas BbICOTa NeAsAHOro 00pa3oBaHus, onpeaesnseMasn no HaTYPHbIM AaHHBLIM; NPU WX OTCYT-
cTeuu h, onpeaenserca no gopmyne

h, = 3,69,/0,8h,, (103)

rae hy — TonwwmHa nbaa Ha MOMEHT 06pa3oBaHus TOPOCa, M, HO He Gonee 0,6 M;
k, oY K, ¢ — K03(h(DMLMEHTBI FOPU3OHTANbBHOI COCTABMAIOLWEN NAaCCMBHOO AaBnNEHUs neasHoro obpasosa-
HUS, BbluMCNISIEMbIE NO hOpMyram:

cos((p +90—B)
Kyo = d ; 104
40~ Gos(e0- [ 1- i | o9
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2
_ cos(q)u+90—[3+ocu) K (105)

Fue cos(90—[3)[1—\/z} ¥

sin(cpu + (xf)sin((pu - ocu)

rae ky = , 106
1 cos(QO—B—ocf)cos(QO—B+ccu) (106)
sin(cpu + ocf)sin(pu
k, = , 107)
cos(QO—[j—ocf +0cu)cos(90—[3+(xu)
cos(90—-fB)cos(90-f-a
cos(90—[3—ocf +ocu)cos(90—ﬁ+ocu)
rAe o, — Yrofl TPEHUsI MEXAY NbAOM U COOPYXEHUEM, rpaa,
o = arctgf, (109)
f — KOhPULMEHT TPEHUS MEXOY NbAOM WU COOPYXXEHUEM, NMpU OTCYTCTBUU MCCNEAOBaHUI NPUHMMAETCS
f=0,1—0,2;
o, — YIOM HaKroHa 0TKOCa neasiHOro 06pasoBaHus K rOpU3OHTY, MPU OTCYTCTBUW UCCNEL0BaHUIA NPUHUMAET-
ca a,=30%
u ;

f — ob6o3HaveHue cMm. B 7.9.

Touka NPUNOXKEHUSI PABHOAEMCTBYIOLLEN HArpy3ku OT HAABOAHOWM 4acTW neasHOro obpasoBaHus npu-
HUMAETCA BblLLe YPOBHSA BOALI HA 1/3 h,,, npu Fu,v< 0 Harpyska Ha coopyXeHue HanpaeneHa BBEpX.

7.31 Harpy3ska OT KOHCONMMANPOBAHHON YacTu NegaHoro 06pasoBaHnA BbIMUCAAETCA NO hopmynam:

a) ropusoHTanbHasa coCcTaBnALLAaa Harpysku Fc’h, MH, no dopmyne (52) — Ana OTAeNbHO CTOSALLEro
COoOopyxeHusi n no popmyne (53) — AN cekUUM NPOTSHKEHHOTO COOPYXEHUS C 3aMEHON BENUUMHLI hyHa h, —
PacYETHYIO TONLWMHY KOHCONWANPOBAHHOW YacTh U YMHOXKEHUEM 3Ha4YeHUs R, Ha KO3(PULMEHT r, — OTHO-
LeHWe NPOYHOCTEN KOHCONUAMPOBAHHOWM YacTU M POBHOIO fbJa Ha CXatue, OnpeaenseMblid MO OMbITHLIM
AaHHBLIM; NPU UX OTCYTCTBUU CReAyeT npuHnmMate r, = 0,8, rae hy — obecneveHHas TonwuHa POBHOTO fbAa
Ha MOMEHT 06pasoBaHua TOpoca, R, — 0603HaueHUs1 CM. B 7.4; TONLIMHA KOHCONUANPOBAHHOI YacTK Topoca
h, = (1,8—2,0)h, (cM. npunoxeHue P);

0) BepTUKanbHasi COCTaBNSIOLLAA HArpy3Ku Fc,v’ MH,

Fey = c,htg(go_B_(Xf)' (110)

Toyka NpUNOXKeHUs1 PaBHOAEWCTBYIOLLEN HArpy3ku OT KOHCONWAMPOBAHHOW YaCTU NMPUHUMAETCH HUXE
YPOBH4 BOAbI HA 0,5hc.

7.32 Harpy3ka oT Kung BblYUCRSAETCA No hopMmynam:

a) ropusoHTanbHasa CoCTaBnNAKLWAA Harpy3ku Fk’h, MH,

Fepn =0.5[107 (p—p, ) g (1-, ) h2k, +c,ctaay (ki — 1)hy by (111)
6) BepTukanbHas coctasnsiowas Harpysku £, ,, MH,
Fiy = Fnta(90—B — o) - 0,5¢, ctgg, tgouhy by, (112)

rae y, — NOPUCTOCTh (MYCTOTENOCTb) NeAsHoro obpasoBaHus, onpeaensemas no 4aHHbIM UCMbITaHWIA; Npu
UX OTCYTCTBUW NPUHUMAETCSH ) = 0,3—0,4;
h, — pacuetHas rnyGuHa kunsi neasHoro 0GpasoBaHust, M; NPu Ha3HaYEHUM PACUETHON rMyOUHbBI NEAAHO-
ro 0Gpa3oBaHus CNEAYET Y4UTbLIBATD, YTO hy /hu =2—6;
b, — cpeaHas WnMpUHa nperpazsl Mo YPOHTY B 30HE AENCTBUA NeAAHOro 06pasoBaHNs, M,
¢, — cuennexue (C y4eTom 3auena) neasaHoro obpasosanus, MrMa, onpeaensemoe no JaHHbIM UCTbITa-
HUIA; NPW UX OTCYTCTBUM NpuHumaetcs ¢, =0,02—0,03 Mra;
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() — YrON BHYTPEHHEr0 TPEHNA NEAAHOro 06pasoBaHusl, rpaj, onpeaensieMblit Mo AaHHbIM UCTIbITAHUI;
npu Ux OTCYTCTBUM NpUHUMaeTcs ¢, = 15°—20°;

K;, — KO3(PAULIMEHT rOpPU3OHTANLHON COCTABNAIOLLEN NAaCCUBHOTO AABMNEHUSA HArpPOMOXAEHNUA 0BNOMKOB
nbAa, BbIMUCNAEMbIA N0 hOpMyrnam:

kk _ cos(cpk +90—B) , (13)

cos(90 - B)(1— \/E)
3 sin (q)k + (xf)sin(pk
- cos(90 - B - o, )cos(90 - B)’

ky (114)

p — obo3HayeHne cm. B 7.9.

Harpyska Fk’h, onpeaeneHHas no cdopmyne (111), gomkHa GbITb He BOnbLUE Harpy3Kku Fb’j, onpegenex-
HOW No dhopmyne (99) npu 3aMeHe B HEW BENUYMH b 1 hj Ha by, 1 h, COOTBETCTBEHHO.

To4ka NPUNOXEHMA PaBHOAEWCTBYIOLLEN Harpy3ku OT MOABOAHOM 4acTuU NeasiHoro obpasoBaHus npu-
HUMaEeTCS HKe YPOBHS Boabl Ha 0,33h, .

MpuMedyaHUue — Harpyska Ha COOpyXeHUe BepTUKanbHOro Npoduns onpepensetca npu = 90°.

Harpy3sku ot aBunxyierocs ancoéepra

7.33 Pacuet Harpy3ku OT ABwxyLlerocsi ancbepra Ha COOPY>KEHUS BbINONHAETCS NPU 3HAYEHUU exe-
rOfIHON BEPOSITHOCTU CTOJIKHOBEHUS COOPYXeHUs ¢ aiicbeprom 6onee 104 1 cregyioLmMx UCXOAHBIX AaHHbIX:

- yacTtoTa nosieneHus ancbepros B 3aaHHOM KBagparte Mopsi (2° no wmpoTte u 5° no AonroTe) u BO3-
MOXHOCTb COyAapeHus ancbepra n CoOopy>eHus (ONpeaensoTcsa no pes3ynsrataMm MOHUTOPUHIA ancbepros B
panoHe CTPOUTENBLCTBA COOPY>KEHUN U MO apPXMBHbLIM AaHHbLIM);

- Haubonee BepoATHbIE (PACYETHbIE) pasmepsbl ancbepra;

- CKOpOCTb noaxoaa ancbepra k coopyxeHuto V, M/c (Mo AaHHbIM MOHUTOPUHIA U apXUBHbLIM AAHHbIM);

- reoMeTpuyeckue pasmepsl anctepra: BbiCOTa HaABOAHOW YacTu h,, M; ryOuHa NOrpyxeHus noaso-
AHOW Yactu hy, m; WnpuHa b, M; anuHa L, m (N0 JaHHLIM MOHUTOPUHIA U @PXMBHBLIM AAHHbLIM);

- NOPUCTOCTb knng anctepra v (N0 AaHHbIM MOHUTOPUHTA);

- KO3(PULMEHT dhopmbl ainchepra Ky

- K03hpuumneHT hopmMbl PPOHTANBHON NOBEPXHOCTU COOPYXeHusa m (no Tabnuue 17);

- TMAPOMETEOPONONMYECKUI PEXUM B 3aaHHOM KBaagpaTe MOpsi.

7.34 KoadbcpuumeHT chopmMbl anchepra k; onpefenserca kak OTHOLeHNe 00bema nycroT K NoMnHOMY
06beMy NPOCTPaHCTBA, 3aHMMaeMoMy ancoeprom. YnucneHHble 3HaYeHUst KoadhbhuumeHTa NPMHUMAIKOTCA NO
Tabnuue 33. KoadpuumeHT K, pasHblil 0,5, COOTBETCTBYET NUpaMuAansHoi (hopMme HafBOAHOI U NOABOAHOM
yacren ancbepra.

Ta6bnuya 33
OTHOCUTESBHBI 06beM NYCTOT B Tere
alicGepra 0,0 0,1 0,2 0,3 0,4 0,5
KoadppuumeHT chopmbl aiicbepra, Ky 1,0 0,9 0,8 0,7 0,6 0,5

7.35 Harpy3ska ot aiicGepra cknaablBaetcsl U3 AByX COCTaBMSALMX — OT HAaABOAHON M NOABOAHON Ya-
creii aitcbepra — F, u F,, MH,
F=F,+F. (115)

Harpyska ot HaasoaHoli 4actu F,, MH, onpeaenseTcs no cpopmyne
F,=0,8mk, k,k,R_bh,, (116)

rae b, ky, k,, m, R, — 0603Ha4eHuss u cnocob onpeaeneHns BenuumH cM. B 7.8 n 7.4,
Kg, — k03P ULIMEHT )OPMbI HAZIBOAHOW YacTu no Tabnuue 33;
k  — koahbhuUMEHT, NpUHMMAaeEMBIi no Tabnuue 34.
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Tabnuya 34
3HaueHue b/h, (bihy) 0,3 1 MeHee 1 3 10 20 25 1 6onee
KoachpuumeHT k 1 0,9 0,8 0,6 0,5 0,4

Harpyska ot nogsogHoii 4actu ancbepra F,, MH, onpegenaetca no gopmyne
Fio = ki Kpckosk(1078 h27, + Ryehy )(1- b, (117)

rae w — Ko3ddULUEHT TPEeHUS NMOBEPXHOCTU NbAA O BOAY, NPW OTCYTCTBUM CneLmManbHbIX HAbnogeHuin cne-
ayet npuHumatb w = 0,5;

K5 — KOSMULIMEHT YCMOBUIA NOAX0AA, NPMHUMAEMbIN MO Tabnuue 35 B 3aBMCMMOCTM OT Yrma noaxoaa
ancbepra K COOPY>EHUI0, ¢, rpaa;

Kg — K03(phnLMeHT chopMbl NOABOAHON YacTu ainctepra (no Tabnuue 33);

Kg — k09D ULIMEHT N0BOBOro CONPOTMBIEHNA NOABOAHON YacTu aicbepra;

Tabnuya 35
Yron nogxoga aiicbepra k COopyXeHuto, o < 45° 60° 75° 90°
KoachchmuneHT yenosuii noaxoaa, g 1 0,9 0,7 0,4

Y — NnaBy4ecTb NOoABOAHON YacTu aincbepra, onpeaensemMas no gopmyne

Ye = (1=-¥)(p-p;)g, (118)

R, s — NPOYHOCTbL KuNs Ha cxkaTtue npu Temneparype samepsanus, Mra.

MpeanoXeHHbIe PaCYETHbIE COOTHOLLEHWS MPUMEHUMBI ANA alicbepros 06bemom He 6onee 500 Tbic. M3.
YunTbiBas CroXHble YCNoBMSA B3aumMoaencTBust 6onbLIoro obbemMa nbaa U COOPYXKEHUS, Ans YTOUYHEHUS Ha-
rpy30K MOTyT NPOBOAMTLCSI CrieumanbHble UCCReA0BaHus, BKIOYaloLme onpeaeneHme maccol aiicbepra u
CKOPOCTb €10 NepemMeLLleHUsl B UCCrieyeMoM paiioHe.
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lMpunoxexune A

OnemMeHTbl BOSIH HA OTKPbITbIX U OrpaXKaAeHHbIX aKBaTOpPUAX

A.1 OnemeHTbI BETpa Haj NOBEPXHOCTBLIO BOJOEMOB JOSMKHBI ONPeaensATbCA NyTEM YMCIEHHOMo NMPOrHo3a Ha OCHO-
B€ pe3yrnsraToB cTaTtucTudecko 0b6paboTkn 6apmyecknx nonei ¢ NOMOLLbIO BEPOATHOCTHOIO MOAEIUPOBAHUSA U C YHETOM
HaTYpHbIX A@HHBIX.

A.2 OnemeHTbl TedeHUi No MybuHe BOA0EMOB AOIMKHBI YCTaHABNMBATLCA NyTEM MMAPOANHAMUYECKOrO U BEpOsiT-
HOCTHOIO MO/IENIMPOBAHUS C YYETOM AMEMEHTOB MPUITMBHLIX U CTOKOBLIX TEYEHUN, @ Talkoke HaTypHbLIX AaHHbIX.

A.3 OnpepeneHne sneMeHTOB BOSIH Ha OTKPLITLIX W OFPaXAEHHbLIX akBaTOPUAX cnefyeT MPOBOAUTL COMMacHo
A.6—A.20.

B kavecTBe NCXOAHBIX AAAHHBIX CREAYET NCMONb3oBaThk KapThl rMy6uH U AaHHbIe 06 aneMeHTax BETpa, NoNyyYeHHbIe
B cooTBeTCTBUMU C A.1.

Bepudukanus nonyyeHHbIX 3Ha4€HUA 3reMEHTOB BONH NPOBOAUTCA Ha OCHOBE AaHHbIX U3MEPEHUI, BbINONHEHHbIX
B HaTypHbIX YCIOBUSIX.

A.4 TpaHcdopMaLmio BOSTH Ha TEYEHUMN CREAYET YUUTLIBATL C NOMOLLLIO anpoBUpoBaHHBIX METOA0B pacHeTa.

A.5 OnpepeneHne xapakTepuUCTUK BOSTHEHUSI HAa OCHOBE MMAPOAUHAMUYECKOrO U BEPOSATHOCTHOrO MOAENUpo-
BaHUA JOMKHO BbIMOMHATLCA € UCMONb30BAHNEM CNEKTPANbHO-AUCKPETHBIX NN CNEKTPanbHO-NapamMeTpu4eckux Mo-
nenen.

Bepudukauuto pesynsratoB ruipoaMHaMUYecKoro MOAENUPOBaHNSA PeKOMEHAYETCA NPOBOAUTL NO pesynsratam
N3MepeHUii XapaKTepUCTUK BOITHEHUSI B HATYPHbLIX YCIOBUAX UK Ha (PUNHECKUX MOAENAX.

OnemMeHTbl BOJH B rﬂyGOKOBOAHOﬁ 30He

A.6 CpegHsis BbicoTa I_rd, M, U cpefHuii nepuog BonH T, ¢, B rMy6GoKoBOAHOW 30He A0MKHBI ONpeAensaThbes Mo pac-
Y€THON (aHEMOMETPUYECKOH) ckopocTu BeTpa V,, No BepxHel ornbatoweit kpuson pucyHka A.1. Mo sHadeHuam Gespas-
MepHbIX NapameTpos gt/V,, un gL/V“2, 1 BepxHeii ornGatoLyei KpuBoi cneflyeT onpeaensTs 3HauyeHns gh, /VMZ, ugriv, n
Mo MeHbLUEMY U3 HUX NPUHATb CPEAHION BLICOTY U CpeagHU Nepuos, BONH.

OnuHy pasroHa BomnHbl L, M, cneayeT onpefenaTb No KaptorpaduyeckoMy Matepuany ¢ y4€TOM HarpaBreHus
BeTpa.

SHaueHUs ANWHLI NPedenbHOro pasroHa L, M, npuHumatotea no Tabnuue A.1 AN 3afaHHOW pacyeTHOW# CKOpOCTH
BeTpa V,, M.

Tabnuuya A1
CkopocTb BeTpa V,,, M/c 20 25 30 40 50
3HaueHVs ANMHbI NpeensHoro pasroHa L1073, m 1600 1200 600 200 100

CpenHio ANMHY BOAH A4, M, NPU U3BECTHOM 3HadeHun T cneayeT onpefensTs no gopmyne

=2
=
A, =2 A1
a4 =5 (A1)
Mpumevanne — [lpn NepeMeHHLIX CKOPOCTAX BETpa BAOML pa3roHa BOMH CneAyeT NPUHUMaTh hy No pesynb-

TaTaMm nocneaoBarenbLHOro onpefeneHna BbiCOThl BONHBbI AN y4acTKOB € NOCTOAHHBIMU 3Ha4Y€HUAMU CKOPOCTU BETpa.
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PucyHok A.1 — lMpaduku Ans onpegeneHuns arieMeHTOB BETPOBLIX BOMH B My6OKOBOAHOW U MENKOBOAHOM| 30HaX

A.7 BbICOTY BOHbI /%- 06ecrnedeHHOCTU B cucTeMe Ny, M, CrieflyeT onpeaensaTs YMHOXEHUEM CpeAHeNR BbICOTbI
BOJTH Ha KO3 (PULIMEHT K, NpUHUMaeMblii No rpadukaM pucyHka A2 ansa 6espasmMepHoit BENUYUHbI gL/va. Mpu cnoxHoi
KOHMrypaumun 6eperoBoii 4epThl 3Ha4eHue gL/V‘z JOSDKHO NMPUHUMATBLCA MO BENNYNHE ghd/V‘z 1 BepxHel ornbarowei

KpuBoW pucyHka A.1.

OneMeHTbl BOrMH ¢ o6ecrneveHHOCTbIo No pexumy 1, 2, 4 % HeobxoaUMO NpUHUMaTL MO PYHKUUAM pacnpeaeneHus,

onpejendeMbliM NO HATYPHLIM AaHHbIM.

k;= h;lh
3,0 T Hi=01%
—
——-
T
2,5
1%
2%
,/
20~ 5%
=1
13 %
1,5 [
0 2000 4000 6000 8000 10000 12000 guv,f,
L 1 1 1 1 ] 1 1 1 1 i |
o o1 02 03 04 05 06 07 08 09 10 gd/V.f,

PucyHok A.2 — padpukn sHaueHunii koapdpuumenTa k;
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A.8 Mpu cnoxHoit KoHMUrypaLmn noaBeTpeHHON 6eperoBoi NUHUKN CPeAHSIs BEICOTa BOMH hy, M, onpeaensieTcs no

copmyne
ha =0,1 fzsﬁf +21(E§ +h2 )+13(B§ +h% )+ 3,5(5% +h% ) (A2)

rae hn, ™ (npu n =1, £2; +3; £4) — cpefHNe BbICOTLI BOMH, KOTOPble JOMKHLI MPUHUMAaTLCA COMMacHO PUCYHKY A.1 no
pacqeTHOI ckopocTu BeTpa V|, U NpoeKuuaM nydei L, M, Ha HanpasrneHne rMaBHOTO Ny4a, coBnagatoLero ¢ Hanpasre-
HWeM BeTpa. Jlyun NpoBOASATCA U3 pacdeTHON TOYKM A0 NepeceveHns ¢ nuHUein Bepera ¢ uHTepBanom +22,5° oT rnasHoro
nyya.

Mpu Hanuuumn nepeg pacHeTHBEIM CTBOPOM GONLLLIOTO YUcna NPEnATCTBUA B BU/le OCTPOBOB C YINOBLIMU pa3Mepamu
MeHee +22,5° u cymmolt yrnoBbIX pasmepoB bonee 22,5° cpeaHiolo BLICOTY BOMH hn, M, B CEKTOpe N cnefyeT onpeaensrb
no gopmyne

kn I

- —2 & —2

hn = Za”’-hniz anhnj, (A3)
i=1 j=1

rape z

niv Vpj — COOTBETCTBEHHO YIMOBBIE pasMephl i-ro NPENATCTBUS U j-r0 NPOMeXyTKa MeXAy COCeAHUMU NPENATCTBAUS-
MW, OTHeCeHHble Kyrny 22,5° (i=1,2,3, ..., k,, j=1, 2,3, ..., [,) B npegenax n-ro cekropa, HazHa4aemoro B UHTepsane
+11,25° oT HanpaBneHusi nyya.  _

CpepnHue BLICOTHI BOMH Apj, hpj, M, cneayeT onpefensiTb No pUCyHKy A.1 No pac4eTHON CKOPOCTU BETPa U PasroHy L,
paBHOMY MpoeKUusM nyyen L . u Lnj, M, Ha HanpaeneHue Betpa. Jlyun L v L,y- paBHbl COOTBETCTBEHHO PACCTOSAHUIO OT
pacyeTHOI TOUKN A0 NEPECeYeHNs C i-M NPenaTCTBMEM MU NOABETPEHHLIM Geperom B j-M MPOMeXyTKe.

CpenHuit nepuos BonH onpeaensetca no 6espasmepHoMy napameTpy gT/V,, KOTOPbIA NPUHUMAETCA COrNacHoO
pUCYHKY A.1 NpN N3BECTHOM 3HaYEHUM ghd/va. CpeaHioto AnuHY BOMH cneayeT onpeaendaTtb no opmyne (A.1).

MpumMevyaHue — KoHdurypaums 6eperosoit 4epTbl NPUHUMAETCA CNOXHOMR, ecnu Linax/Liin 2 2, TA€ Lo ¥
Lin — HauGOrbLUMIA U HAUMMEHBLIWHA Ny4K, NPOBEAEHHbIE N3 PACYETHON| TOYKN B ceKTope +45° OT HanpaBneHus BeTpa A0
nepeceyeHUs ¢ NoABETPEHHLIM Geperom.

A.8 lMpeBblleHe BEpLUMHbI BOMNHbI HAA PACHETHLIM YPOBHEM 1), M, OnpefenseTca no 6eapasmepHoMy napameTpy
Mg/ h; (eM. pucyHok A.3) ANs AaHHOTO 3HaYeHUs hi/gf npu d/Aqg =0,5.

h,igT2 = 0,002

11c,sur”7idlxd| | [
T]c/hi_ I |
0,004
09 0,006
\ 4
N 1 1
\ AN
08 \\ \ 0,014
0,001\ \ \
X \WRAYIIAA
\ AW A4 18
0,022
0,7 \ \ 10,027
\ A\ .
\ \ U
\\ \ \ \\
\
0,6 \ N
N N
N N T~
Py
0,5 N N~
0,01 0,02 | 0,04 | 0,08 02 03 |05dA,
0,03 0,08 0,1 0,4

PucyHok A.3 — Mpadbuku ANsi ONPEAENEHNA 3HaueHnit n,/h; B MENKOBOAHOM Ngsyr /My B NPUBOAHOIM 30HAX

A.10 MNepunoa nuka cnexrpa Tp AnAa cnekTpansHoit nnotHocT JONSWAP ceasaH co cpefiHUM NeprogoM BOSIH Co-

OTHOWEHUEM

1y )2 =

Tp=( Yj T (A.4)
5+y

rae y — napameTp nukoBaTocTu cnektpa JONSWAP,
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A.11 MakcumaneHas BbICOTa BOMHbI A, M, ANS1 LUITOPMa ANUTENBHOCTLIO £, €, onpeaenseTcs no dopmyne
1 1/2 —1/2
B ﬁ[(lnN) +0,29(InN) ]hs, (A5)
rae N =t/T — cpeaHee uicno BonH 3a nepuon
hg = hy3y, — 3HauUUTENIbHAs BbICOTa BOIH.

OneMeHTbl BOSMH B MENKOBOAHOW 30He

A.12 BbIcoTy BONH i%-in obecne4eHHOCTN h;, M, B MENKOBOAHOW 30He ¢ yKnoHamu AHa 0,002 n Gonee cnepyet
onpeaensaTb no dopmyne _

h;= kik, kikiha, (A.6)
rae k, — koathuuueHT TpaHchopmauuu,
Kk, — KoathuLmeHT pedpakumy;
k; — 0606LWWeHHbIN KoathPULIMEHT NOTepb;
k; — koachpuyueHT obecneyeHHOCTH BOSTH B CUCTEME.

KoadbdhmnuneHTsl K, K, 1 k, cnepyeT onpeaenate no A.13.

OnuHa BONH, NepemelLaloLLuxca U3 rny6oKkoBOAHO 30HLI B MENKOBOAHYIO, ONpeAensieTca No pUcyHKy A.4 npu 3a-
AaHHbIX 3Ha4YeHusx 6e3pa3MepHbIX NapaMeTpoB dind u h1%/gf . Mepuop BONH NpUHUMaETCA paBHLIM NepUoAY BOJSTH B
rny6oKoBOAHOW 30HE.

MpeBbileHne BepLUUHEI BOMHbI HaA pacHeTHLIM YPOBHEM 1, M, CrieayeT onpeaenaTk No pucyHky A.3 ansa Gespas-
MepHbIX NapameTpoB dirg 1 h1%lgf .

md;
~ " | LU
111
0.9 [ [0,014)
08 0010/
0,008/ T
0.7 3,006 A
0.8 y.80%4
: 0,004 LAY
0,5 Zav.4
,Aﬁ/
0,002
0,4 y /
e
037 0,001
0.2 L B
0,01 0,02 | 0,04 0,1 02 03 [05dky
0,03 0,05 0,4

PucyHok A.4 — Mpad1kmn ANs onpeaeneHns 3HadeHnit A/hg B MENKOBOSHON N Asur /g B NPUBOIAHOI 30HaX

A.13 KoachuumeHT TpaHcopmaumm K, criedyeT npuHumars no rpaduky 7 pucyHka A.5. KosdpuumeHT pedpak-
UMK K, LOMXeH onpeaenaTses no dopmyre
k. = \/i, (A7)
a

rAe a4 — paccTosiH1e MeXay CMEeXHbIMW BOTHOBLIMU Ny4Yamu B rnyGoKoBOAHON 30HE, M;
a — paccTosHWe MeXay TEMM Xe Niydamu MO NIMHUK, NPOXOASLLEN Yepes 3aZaHHYI0 TOYKY MENKOBOAHOW 30HbI, M.
Jlyum BONH Ha nnaHe pedpakuyuu B rmyBGoKoBogHON 30He HeoBXoAMMO NMpUHUMATL MO 3aAaHHOMY HarnpaBneHuto
pacnpocTpaHeH s BOMH, a B MENKOBOAHOW 30He WX criefyeT NpoAoIKaTb B COOTBETCTBUM ¢O cxeMol A.6, a 1 rpadukamm
pucyHka A.6, 6 cornacHo LUTPUXOBOW NMUHUM CO CTPENKamMu. _
OBobLeHHBI koabdULMeHT noTepk k; ACMKEH OMpeaenaTbea Mo 3afaHHLIM 3HaYeHuAM napametpa d,./Ad W
YKIOHY AHa i (cM. Tabnuuy A.2); npu yknoxax gHa 0,03 n 6onee crneayet npuHuMaTh 3Ha4eHe 0606LLeHHOro koadduLm-
€HTa NoTepb paBHLIM eANHULE.

MpumevyaHune — [pn crnoxHoi KOHUrypaLmum AHa U YaCTUYHOW 3aLLUMLLEHHOCTN akBaTopun 3Ha4YeHue Ko-
athduLmenTa K, criefyeT NpMHAMaTL No pesynsTaraM onpeAeneHna KoapduUUEHTOB pedpakLium Ans BOITHOBLIX Jydei,
NpoBOAMMbIX U3 PacYETHON TOYKN B HanpaBneHUsX Yepes 22,5° oT rnaBHoro ny4a.
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hl-lgfz;
F2
hsur1%/gT
—0,026
1,4 P77 0,024
L 5 0,022
1,3 N\ 0,20 0,020
24 0,0 4 0,018
1,2 N <0,02 0,016
h N A 0,014
1,1 N 7 0,012
V.
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PucyHok A.5 — padukn ans onpeaeneHns sHavyeHnit: kosppuumnerTa K, (1) n napametpa d, I (2)

Tabnuya A2
3HaveHus koadhduumeHTa K, Npu yKknoHax gHa i
OTHOCUTENbHag rmy6uHa dcr/Xd
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 n bonee 1 1
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PucyHok A.6 — Cxema (@) u rpaduku (6) Ans NocTpoeHus nnaHa pedpakyum

A.14 CpefHIot0 BLICOTY U CPEeAHUIA NEPUOA BOMNH B MENKOBOZHOW 30HE ¢ yknoHamu gHa 0,001 u meHee Heobxoanmo
onpefensaTb_no rpadukam pucyHka A.1. Mo GespasMepHbM napameTpam gL/V2 " gd/V2 NPUHUMAIOTCA 3HaAYEHUN
gh/V2 u gT/V,, 1 no HWM onpefenstoTcs hwT.

BbICOTy BOMHbI /%- 06ecne4eHHOCTN B CUCTEME CriefyeT onpeaensTb YMHOXEHWEM CPpeAHel BbICOTHI BOSH Ha
Ko3hprLUMeEHT K, NpuHUMaeMblil Mo rpadpukam pucyHka A.2. Mo GeapasmepHbIM napameTpam gL/Vuz, " gdlv‘z onpeae-
nswTes 3Haquvm KosdodpuLmeHTa K;, U3 KOTOPLIX NPUHUMAETCA HaUMeHbLLee.

CpegHtoto ANUHY BONH Ad MPU M3BECTHOM 3HAY€HMU CpefHero nepuopa T cnepyeT onpeaensaTb B COOTBET-
cTBumn ¢ A.6.

lMNpeBbiLeHWe BEpLUMHBI BOMHbI Haf, pacHeTHLIM YPOBHEM JOIMKHO OMNpPeAenATbCA No pucyHky A.3.

MpuMmeyaHne — OnemeHTHl BOMH, NepeMELLAIOLUMXCA U3 MENIKOBOAHOW 30HbI ¢ yknoHamu gHa 0,001 u meHee
B 30HY ¢ ykrnoHamu gHa 0,002 u 6onee, fJomKHLI onpeaenaTbesa cormnacHo A.12 u A 13, npu 3TOM BblCOTa UCXOAHO cpef-

Hel BbICOTLI NpuHUMaeTca h = hq.

A.15 Y4yeT nepeMeHHbIX ry6uH BAOMNb JIMHUK pasroHa B MENKOBOAHOMN 30He Npu yknoHax AHa 0,001 u MmeHee npo-
M3BOASAT criefytoLmm o6pasom.

Mpodunb AHA BAOMb JIMHUN Pa3roHa, HauMHast oT NOABETpeHHoTo Gepera, pa3buBaloT Ha y4acTK1 ANNHOM L; ¢ npu-
MEpHO OAWHAKOBLIM YKIIOHOM B NpeAenax kaxzoro yvacTka. B koHue nepsoro yyacTka Ans 6e3pasmepHbIX Benwle
gd /V2 n gL /V2 ONpeAensioT CPEAHIOK BLICOTY BOMH h no A.14. Ha kaxxgom nocnegyoweM yyactke no rpacdukam Ha
h. 1 gd

I/I—(f_7

g
pucyHke A.1 ana 6e3pa3MepHbIX BENNYUH -1

Z i1
2 2
VY

— cpefHsA BbICOTa BOSH B Ha4ane j-ro yyacTka, dj— rmy-

61Ha BOAb! B KOHLE j-TO y4acTka) OnpeaensitoT yCroBHbIA pasroH Ly, - Hanee B KoHUe j-ro y4acTka Ans 6espasMepHbIX
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gd/. g(Lj + LSKB j—1) ™ i
BENMMYnH v 7 2 : onpefenseTcs cpefHAsa BbiCOTa BOMH hj no pucyHky A.1. YkasaHHbl npoLecc npumeHs-
w w

eTCcs BAONb BCe NMnHUK pasroHa BOMHkI.

OnemeHTbI BOrnH B Npu6oiiHoi 30He
A.16 BbIcOTy BOSH B NPWBOiAHOI 30He hsuﬂ o M, CriefyeT onpefensTb ANs 3ajaHHbIX YKITOHOB AHa / no rpadukam 2

pucyHka A.5: no 6e3pa3MepH9M Benuqure d,./Ad HaxoauTcs 3HadeHue hsm%/gT ¥ 1o HeMy onpeaenseTcs Asunop:
[nuHy BONHb! B NPpUBOIHON 30He Asyr, M, CNieAyeT onpefensTb No BepxHell ornbatoLleit Kpusoit pucyHka A.4, npe-
BbilLieHWe BEPLINHEI BOMHEI Hafl PACYETHBIM YPOBHEM 1, . — MO BepxHell ornbatoLLein KpuBoN pucyHka A.3.
A7 KpuTtndeckan rnybuHa d,, M, Npu nepsom oBpyLLIEHWN BOMH JOMKHa onpeensaTbes AN 3ajaHHbIX YKIOHOB
ZHa i no rpacukam 2 pucyHka A.5 MeToAOoM nocnegoBaTenbHbIX NPUBAMKeHWiA. Mo pagy sagaBaeMbix 3Ha4eHW rmyouH d

B cootBeTCTBMM C A.12 1 A 13 onpefenstoTcs BenMymHbI h,/gf2 1 no rpadukam 2 pucyHka A.5 — cooTBeTCTBYIOLLME UM
3HadyeHus d../hd, W3 KOTOPLIX MpUHUMaeTcA d,, YUCMEHHO coBnajatoliee C OAHOW W3 3ajaBaeMbix rMybuH d.

A.18 Kputudeckyto rnybuHy, COOTBETCTBYIOLLYIO NocregHeMy o6pyLLEHNIO BOSTH Mpy NOCTOSAHHOM YKIIOHE Ha,
cnegyeT onpeaensTb no dopmyne

Aeru
dcr,u= k3_1dcr' (A-8)

rae k, — koaduLmMeHT, NpuHuMaeMsIi no Tabnuue A.3;
n —uucrno obpylieHuid (BKMOYaa nepeoe), NpuHUMaeMoe u3 psaga n = 2, 3 U 4 Npu BbINOSIHEHUM HEpABEHCTB
k=2 >0,43 n k1=1<0,43.
Mpu onpegenenun rmy6uHbl nocnegHero obpyLeHus gy KOIPDULNEHT K, NN NponssefeHne Ko huLneHToB
JOMXKHbI MpUHUMaTLCA He MeHee 0,35.

Mpw yknonax gHa Gonee 0,05 criefyeT NpUHUMaTh 3Ha4eHUe KpUTUYECKOR MybuHe! d,, = dc,'u.

MpumedaHmne — Tpu nepemeHHbIX yknoHax AHa rmybuna d,, , MPUHUMAeTCA Mo pesynkTaTam NocieaoBaTenb-

HOro onpegeneHna KpUTUYeCKnx FJ'Iy6VIH 4114 y4acTKOB AHa C NOCTOAHHbBIMW YKIOHaMW.

Tabnuya A3
YKIOH AHa i 0,01 0,015 0,02 0,025 0,03 0,035 0,04 0,045 0,05
KoadbcbuLmeHT &, 0,75 0,63 0,56 05 0,45 0,42 0,4 0,37 0,35

OneMeHTbl BOMH Ha orpaxaeHHOW aKkBaTopuu
A.19 BbicoTy audparupoBaHHoi BOMHbI /14 M, Ha OrpaxAeHHOW akBaTopuu creayeTt onpeaenaTtb no gopmyne

e = Ky, (A.9)
rae Ky — KoapnuumMeHT Andpakummn BOrH, onpegensemelit comacHo A.20, A21 n A22;
h; — BbICOTa MCXO/IHON BOIHbI | %- 06ecne4eHHOCTH.

B kadecTBe pacHeTHON ANWHLI UCMONB3YETCA UCXO[HAs ANUHa % Ha BXOA € B aKBaTopuio.

A.20 KoadppuLneHT AudpaKLmm BOMH Ky o ANSA @KBATOPUN, OTpaieHHOM 0UHOYHEIM MONOM (NPU 3alaHHOM 3Ha-
YeHWn yrna B, rpap, OTHOCUTENBHOM PacCTOAHUM OT FONOBLI MOMa 40 TOYKN B PacYETHOM CTBOpPE Ky, W 3HAYEHUM yrna ¢,
rpag), cneayeT npMHUMaTL B COOTBETCTBMU CO CXEMO U rpadhmKkamu pucyHka A.7 (LUTpUXOoBasA NUHUA CO CTpenKamu).
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PucyHok A.7 — Mpadbuku ANs onpeaeneHns sHadeHnin koadpuLimeHTa kdif,s

A.21 KoadppULIMEHT Audppakmm BOrH Ky . Ha akBaTopuu, orpaxaeHHoi CXoAaLLMMUCS MonamMu, onpeaenseTcs no
dopmyne
ke = Kair.sVer (A.10)

r4e v, — KO3 PULMEHT, NPMHUMaeMbIA Mo PUCYHKY A.8 ANA onpefeneHHbIX 3HaueHui d, n kd,-ﬂcp.
3HaveHWe d,, onpefensietcs no gopmyne
L+l +b
d ="—=—,

A1
=" (A-11)

rae [ n I, — paccTosiHWA OT rpaHuL, BorHoBol Tenu (MBT) ao rpaHuy audpakuyvu sonH (FAB), npuHMMaeMele B COOTBET-
CTBUM CO CXeMOWA U rpadukamm pucyHka A.9 (LUTpUXOBas FIMHUKN CO CTpenKamu),
b — wupuHa BXoAa B NOPT, M, NPMHUMaeMasi paBHO NPOEKLMKU pacCTOAHUSA MEXAY rofloBamn MOSIoB Ha POHT
UCXOAHOW BOJHBI.

Ve
~ [ [|] ]
Nk, = 1
0,9 e
AN
0.8 \\\\ \; \o'.f
’ NN Nl N
N <ARN
NN N
07 v\%o\
22X\ N
06 RANNNVILN
) N N N
D \\
0,5 \\\‘\‘\\k \\
\‘:\
04 AN
03
1 2 3 4 56 810124,

PucyHok A.8 — Mpadpnkn sHaueHWit KoadbuLnenTa v,
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PucyHok A.9 — Cxewma (@) u rpachukn (6) Ans onpeaerniedns aHadenuin I v i,

3HaveHune KoaPPULIMEHTa Ky o, ONPEAENAETCA Tak Xe, Kak U K4 ; cornaco A.20 ANA TOYKU NepeceyeHus rmasHoro
ryya ¢ (ppoHTOM BOMNH B pac4eTHOM CTBOpE.

MonoxeHune rnaBHOro ny4a Ha cxeme pucyHka A.9, a HeobxoAUMO NPUHUMATDL MO TOYKaM, PAaCNONOXEHHbIM OT rpa-
HWLbI BONTHOBO TeHu (MBT) Mona ¢ MEHBLUUM YITIOM @, TPaA, Ha paccTOAHUAX X, M, onpeAensemMblx no ¢opmyre

X = l1la1_la1(12_b), (A12)

la1 +132

rae I 4 v 1,5 — BeNuYMHbI, 3HAYEHUA KOTOPLIX MPUHUMAKT B COOTBETCTBUN CO CXEMOWN U rpadpukamu pucyHka A.9.
A.22 KoacppuumeHT Audppakumi BOMH K ¢ , AN aKBaTOPUK, OrpaxkieHHON BOMHOMOMOM, 10DKEH OnpeaenaTLes no

dopmyne
Kaif,p = \/kgr'f,s1 +kGf 520 (A-13)

rae Ky s1 W Kgifsz — KOSDULMEHTBI AUpakLn BOSH, OnpejensieMble ANA roNoBHLIX y4acTKoB BONHONOMa cornac-
Ho A.20.
A.23 BelicoTy AudparmposaHHOi BOMNHbI C YY4ETOM OTPAXEHUS €e OT COOPYXEHWUI 1 nperpaj, herp M, B JaHHON ToYkKe
orpaxAeHHoii akBaTopum HeobxoaMMOo onpeaensTb Nno gopmyne

hgir r = (kdif + Ko ) 1, (A.14)
roe
_ —0,08r/%
Kror = Kt sk K 14/COS 0,008 (A.15)

Keif s — KO DULIMEHT AndpaKLumM BOMH B CTBOpE OTpaxatoliei NoBEPXHOCTH, onpeAensemblii comacHo A.20, A.21
nA22
L kp — ko3 duUmMeHTHl, onpeaensemele no Tabnuue [.1 npunoxenuns M,
6, — yron mexay (ppoHTOM BOSHbI M OTpaxaroLLieid NoBepPXHOCTbLIo, rpaj,
1A, — oTHocUTenbHOE paccTosHME OT OTpaXKatoLleil MOBEPXHOCTU A0 pacHETHOW TOYKW NO Nnyyy OTpaXeHHON BONHbI,
Npu 3TOM HanpasneHue ny4va oTpaXeHHON BOSHB! AOMKHO NPUHUMATLCA U3 YCNOBUA paBeHCTBa YIToB noaxoaa
N OTpaXeHUs BOSH,;
Krefi — K03(pPUUMEHT OTpaKeHUs, NPUHMMaEMbI Mo Tabnuue A.4, Npyu yrne HaKNOHa OTpaxaloLleil NOBEPXHOCTU K
ropu3oHTy Gonee 45° cniefyeT NpUHUMATL KOSMPUUNEHT OTPaXKEHUS K op; = 1.

MpuMevyaHne — BbICOTY BOJNHbI Ha OrpaXKAEeHHOW aKBaTOPUN C MEHAIOLMMUCA rMyBUHamn crieqyet YTOUHATb
cornacHo A.12n A.13.
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Tabnuuya A4

MornorocTb BomnHbl A/h

3HayeHusa k,eﬁ, npwy YKIIoHax oTpaxatoLen NoBepxXHOCTH i

1 0,5 0,25
10 0,5 0,02 0,0
15 0,8 0,15 0,0
20 1 05 0,0
30 1 07 0,05
40 1 0,9 0,18
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MpunoxeHue

OnpegeneHue BbICOTbl BETPOBOro HaroHa

B.1 BeicoTa BeTpoBOro HaroHa Ah,, M, p1 NOCTOAHHO rnyBuHe d aksaTopun u 6e3 y4eTa KoHdurypaumuu Gepero-
BOW NNUHUW onpeaenseTca no gopmyne

Ah_ . =k V"EL cosa (b.1)
set =W g(d +0,5an,,) w’ '
unm
V2L
Ahg, =d 2kwm700$o¢w+1—1, (B.1a)

rAe o, — Yron Mexay NpoAOSbHOM| OCblo BOAOEMa W HanpaBneHueM BETpa, rpaj,;
V|, — pac4eTHas cKopocTb BETpa, m2/c;
L — anuHa pasroHa, M;
K,, — KoahpuumneHT, onpeaensemblii no dopmyne

v
ky = 3[1+O,01383—WJ10‘7, (6.2)

Tor

v — K03h(DMLMEHT KMHeMaTUYecKkunil B3KOCTU BO3lyxa; Npu g = 9,81 M/c2 n v = 10-5 m2/c;

k, =3(1+0,3V, )107. (B.2a)
B.2 BuicoTa BOSIHOBOTO HaroHa Ah,,..., M, B NpuboiiHOM 30He onpeaensieTca no popmyre, pekoMeHayemoii [3],
2
13,7( h
Ah = |sur | b.3
wav g ( T ) ( )

rae hg,, — PacdeTHas BbICOTa BOMHbI M0 NUHUKU NepBOro 06pyLIEHUs, M;

T — cpefHuid nepuop BOSHbI.

Tak Kak napaMeTpbl BOMTH OFrpaHUY1BakoTCs NpejerlbHO BO3MOXHOR UX KpyTUsHow h/A = 0,1, npefen BbICOTLI BETPO-
BOrO HaroHa Ah, .. coctaBnser = 1,8 M.
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Mpunoxexue B

OueHka yCTOMYUBOCTHM IPYHTA, NOABEPKEHHOTO r’MAPOANHAMUYECKOMY BO3AENCTBUIO
(BONHLbI, TEYEHME)

B.1 YcTounBOCTb rpyHTa, CraratoLero HO akBaTopui BGNU3N coopyXeHusl, NoBEeP>KEHHOro BONIHOBOMY BO3feii-
CTBUIO, OLEHMBAETCA CpaBHEHUEM MakcUMarnbHOW NPUAOHHOW ckopocTu Vi ... (5.18, 5.20, 5.30) nan Vi ... (5.19) co
3Ha4YeHneM fonyckaeMoi NPUAOHHOW CKOPOCTU Vi, oy

3HadeHne Vi, o, M/CL AnA rpyHTa KpynHocTtbio dopakymit D < 100 MM cnepyeTt npuHuMaTh no pucyHky B.1, a ans
rPyHTa KpynHOCTbIO chpakuyuii D > 100 MM — no chopmyne

— Pm—P
Vh.adm= 1,4,/90 - (B.1)
rae p,, — NMoOTHOCTL MaTepuana rpyHra, /M3,

p — MAOTHOCTb BoAbI, T/M3.

NP1 Vi, max > Vb.adm WM Vimax > Vb agm CNEAYET yHUTLIBATL BOIMOXHOCTL pasMblBa /iHa akBaToOpuM y OCHOBaHMS

COOPYXEHUSI U NpU HEOBXOAUMOCTU NpeayCMaTpuUBaTb MePONPUATUA NO 3aLuTe OT pa3MblBa U NOAMBIBA OCHOBAHWUA CO-
OPYXXEHUs.

Vb,adm, m/c
1,6
1,4 rd
1,2 —
1,0 —
0,8
0,6 O6nacTtb
— P [IOMyCKaeMbIX

0.4 > cxopocTei
0,2 e

0

0,1 015| 0,3 06| 1 2 3456 810 20 3040 6080100

02 04 08 D, mm
PucyHok B.1 — Mpaduk gonyckaeMblx 3Ha4E€HWIA CKOpOCTeN

B.2 MNpu HasHa4YeHUN KPYMHOCTU KPEMneHWs KaMHeM LHa akBaToOpUM UM NMOBEPXHOCTU Hackinei (Gepm) cneayeT
NPou3BOAUTL NPOBEPKY YCTORYMBOCTU MaTepuana kpenneHus no dopmyne (B.1) u rpacduky pucyHka B.1.

B.3 Mpu KpenneHnn oTkOCoB, NOABEPKEHHEBIX BOMHOBOMY BO3JEACTBUIO, KAMEHHOW HabpoCKoit (ropHoi Maccoit),
0BbIKHOBEHHBIMU U haCOHHLIMU BETOHHBIMU U XKene3o6eTOHHBIMU BroKamy pacHeTHY Maccy OTAENbHOro afieMeHTa m
unu m,, T, cNefyeT onpesensTh:

- MNpW pacrnonoxeHnn KamHs Un Broka Ha y4acTke OTKoCa OT BeEpXa COopyxeHUs fo rmybuHbl z = 0,7h no dopmMyne

3,16k, p, h3 A
=+pm &; (B.2)
(p—’"—1j \1+ctg®e
p
- To xe npu z > 0,7h no popmyne
_[7,5z2J
m,=me \ "™ J, (B.3)

rae kg — ko3puLMeHT, npuHuMaemblii no Tabnuue B.1; npu A/h > 15, a Takke Npu CAOXHOM Npodue YACIEHHOE 3Ha-
YeHue KoathpuLMeHTa Ky, CrIEAYeT YTOUHATL MO JaHHBIM SKCNEPUMEHTOB Ha MMAPaBNUYECKOR Mofieny;
P, — NNOTHOCTL Matepuana KpenseHus, /M3,
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Ta6bnuya BA
KoadhdpuumeHT Ky,
OneMeHTbI kpenneHus
npu Habpocke npw yknaake
KameHb 0,025 —
Ob6blkHOBEHHBLIE BETOHHBIE BroKK 0,021 —
TeTpanogbl u Apyrue dacoHHble Grioku 0,008 0,006

B.4 KpenneHue oTKOCOB HECOPTUPOBaHHON KaMEHHON HabpOCKoiA (FOPHOI Maccoi) BLIMOMHAETCA NPU BLICOTE BOM-
Hbl He Bonee 3,0 M, ecnu nonorocTk oTkoca ctgg < 5, 1 He Gonee 3,5 M npwm ctge > 5. HecopTUpoBaHHy0 KaMeHHYo Ha-
Bpocky criefyeT cuuTarb NPUroAHON ANst KPEMNeHUs 0TKOCA, eCrin OHa XapaKTepu3yeTca 3HaueHNAMN KoaduunenTa Ky,
3€pHOBOTO COCTaBa, COOTBETCTBYIOLLIMMI 3aTEMHEHHOW 30He Ha pUcyHKe B.2.

3HaueHue koadpUuLmeHTa kg, JOIDKHO ONpefensaTbCA ANsl kaxaol dpakumn Habpocku no dopmyne

m. D.
Kk =3/_r s (B.4)
gr m D
rAe m — pacy€eTHaa Macca, T, KaMHA KpenneHus,

m; — cpefHAa Macca, T, KaMHs i-i dpakLumn HaGpockwm,
D v D; — npuBeieHHbIe AMAMETPLI, M, 3NEeMEHTOB KaMeHHO Habpockw, T. €. AuaMeTphl Wwapa, 06beM KOTOporo paseH
cpefHeCcTaTUCTUYECKOMY 06beMy YacTUL, Maccoi COOTBETCTBEHHO M U My

om
D=3 np, =3, (B.5)
ﬂ:pm npm

Mpu oTkocax, NONoOrocTb KOTOPLIX HAaxoAUTcA B Npegenax 3 < ctgp < 5, pacveTHoe 3HayeHWe Maccbl m cneayet
onpegensTs no gpopmynam (B.2) u (B.3).

%
100

90

80

70

60 /
50

I'paHuWLibl 30HbI 4OMYCTUMOTO

40 3epHOBOIO COCTaBa \\ /
7(\ /
30 7
20 rd //
10 Zad ’/
I —‘——’/

0
0,01 0,02 004006 01 0.2 0.4 1,0 2,0 kg,

PucyHok B.2 — lMpadhuk ans onpegeneHns AoNyCcTUMOro 3epHOBOro cOCTaBa HECOPTUPOBAHHON KaMeHHOW Habpocku
LA KpenneHns oTkocos

B.5 Mpwu nonoroctu oTkocoB 5 < ctgp < 15, yKpennseMbiXx HECOPTUPOBaAHHONK pa3HO3EPHUCTON KaMeHHOoW Habpo-
CKOIA, pac4eTHYI0 Maccy KaMHsi m, T, COOTBETCTBYIOLLYIO COCTOSIHWIO ero npejensHoro paBHoBecUs oT AeNCTBUS BETPO-
BbIX BOSIH, HeoBxoAMMO onpefensaTs no gopmyne (B.2) npu A/h>10 ¢ yMHOXEHUEM MOMYYEHHbLIX Pe3ynLTaToB Ha

5 1,45
KoadppuUmeHT Kk :(—j .
¢ \etgo

MuHuMansHoe cofiepxaHue dpakunit pasmepom D; 2 D A0MKHO NPUHUMATLCS B COOTBETCTBIM ¢ Tabnuueit B.2.

59



Cn 38.13330.2018

Ta6bnuya B.2
KoachpuumeHT pasHosepHucTocT Dgy/D4g 5 10 20 40—100
MuHumaneHoe coaepxaHue, % (no Becy), dpakumii paamepom 50 30 25 20
D;z2D

B.6 Mpu nonoroctn oTkocoB ctgp < 3, yKpennsieMblX HECOPTUPOBAHHOW pa3HO3epHUCTON KaMeHHOW Habpockoi,
pacqeTHYI0 Maccy kaMHs m, T, Heobxo4MMo onpefensiTe Ha OCHOBE SKCMepUMEHTarbHbIX NCCNef0BaHNA.

B.7 MNpu coBMeCTHOM BO3A4eWCTBUM BOMH U TEUYEHUW, COBNAAaIOLLMX MO HanpasBneHuto, cyMMapHoe cpefHee no
BPEMEHN 3HaYeHWe KacaTeNbHOro HanpspkeHUsl Ha NoBepXHOCTL AHa HeobxoauMo onpegenaTte (npu T, > 0,87, ) no dop-
Mmyne

— — u?
Tew=Tc + Ty> Tc=pg§' (B.6)
rae t, — KacaTefbHOe HanpsikeHne Ha AHO OT BO3AEeNCTBUA TedeHus, Klla;
T, — CpefHee No BpPeMeHW KacaTeNbHoe HanpshkeHne oT BO3AeNCTBus BOMH, kla [cm. 5.18, dopmyna (4)];

U — cpeaHas no rmybuHe ckopocTb Te4eHus, M/c,
C — koacppuumenT Lesn, m'2/c.

Mpu Hanuuun yrna Mexay HanpasneHnem BOMH W HanpaBfieHWEM TeYeHUs CyMMapHoe cpefiHee No BpEMEHM Ka-
caTensHoe HanpAXeHNe Ha NOBEPXHOCTb AHA AO0MKHO BLIMUCNATLCA KaK BEKTOPHaA CyMMa KacaTeNbHbIX HanpspKeHWid ot
BOSTH U TEHEHWUIN C Y4ETOM HanpaBneHuiA.

B.8 Mpu NpoekTUpoBaHUM CTATUYECKUX U /MNWN AUHAMUYECKU YCTORUMBLIX KpenneHuii AHa y o6TekaeMbIx nperpaj ¢
NOMOLLbIO KaMEHHOW HabpoCcku B Cly4ae COBMECTHOrO BO3AENCTBUA BOMH U TeYEHMiA (’[c > O,S’Cw) npUMeHsaeTcA KoHUen-
LIMSt KPUTUHECKUX KacaTerbHBIX HanpshkeHW, CornacHo KOTOPOK KpYMHOCTL 3aliuTHoro cnost Dsg, M, onpefensaeTcs no
copmyne T

=—ow B.7
Yer™ lopp)aDg, &1
rae W, — KpuThdeckoe sHadveHue uncna LUunbaca. MNpu npoekTpoBaHn cTaTUYECKN YCTOWYNBON 3aLLUTELI OT Pa3MbIBOB,
ANA KOTOpoii ee BO3MOXHBIE flecbopMaLnn 3aTparmsalot BEpXHUIA CNOW 3aLLUTHOTO KaMHS Ha rny6uHy He 6onee
ueM Dgq 3Ha4eHue v, NpuHuMaetcs B gnanasoxe 0,03—0,035.

Mpw ycTpoiicTBe BONU3N 06TekaeMblX Nperpaz (COOpyXeHUi) AUHAaMUYECKN YCTOWYMBOrO KpEnneHus, KoTopoe Mo-
XeT AedopMupoBaTbest Ha 6onbluyto, YeM Dgg, ry6uHy, He Tepsisi Npu 3TOM CBOEH OCHOBHON (hYHKUMN — 3aWuUThl AHa
OT pa3MbIBOB B Te4EHMe 3alaHHOro CpoKa CNyxObl COOpYXeHUs, 3Ha4YeHne v, cneayeT NpuHuMaTh pasHeiM 0,05—0,055.
Kpome Toro, fomkHbI AONONHUTENbHO paspabaTbiBaTbcs KpUTEPUM AONYCTUMOIA AedopMaLn KpenneHus,, npeBbileHne
KOTOPOWA NPUBOAUT K HAPYLLEHUIO €r0 3alUTHLIX CBOWCTB.

B.9 MNpu BLINOMHEHUU 3KCNEPUMEHTANbHBIX UCCrefoBaHWil KpenneHuid aHa y o6TekaeMblx nMperpag cneayeT
o6ecneunBatb: BOCNpPoOU3Be€HNE HEPETYNAPHOro BOMTHEHUS C 3ajaHHBLIM CNEKTPOM; NPaBUNbHLIA y4eT MacliTabHbIX

aphekToB.
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MpunoxeHne I

OnpeaeneHne BONHOBOW Harpy3ku Ha BepTUKanbHbIe CTeHbI

"1 MNpwn gercTBUM CTOSIMEN BOMHBI HA BEPTUKANbHYIO CTeHy HeobxoauMo npegycmatpusath (M. 5.14) Tpu cnyvas
onpeaeneHns BO3BbILLIEHUS UMW NOHUXEHNS CBOBOAHON BONHOBOW NOBEPXHOCTU 1), M, Y BEPTUKAINbHOW CTEHbI:
8) Nmax = kyqh — npu HanbonbLueM 3HaYEHUM OTMETKM BOMHOBOW NOBEPXHOCTU Y CTEHbI;

) N, = k h — MNpyU MakCcUMansHOM 3Ha4YeHVIN FTOPU3OHTaNLHON BOMHOBOW Harpy3ku P, ., KH/M, Ha cTeHy;

X¢'

B) Ny = —k sh — Npy MUHUMANBHOM 3HaYEHUU OTMETKM BOSTHOBOW NOBEPXHOCTM Y CTEHBI.
L-|I/IC.I'IeHHbIe 3Ha4YeHus BXoasLWnx koachcuLmeHToB km, kn2' kn3 onpeaensoTca no rpacukam pucyHka 1.

B 1,65 3 B 0,35
FRANAN AV TIINE

A

/
o

A\
\,I

8 \

Ca%

£

P
(/8

[o2)
N/
‘Z\\; A
/)
Vd
7
&

oy

7
o)
>
pd
\ 4 2
2 A KN
w N, i/o%/ 08 57 N
1 ———“""(')7 \ \
\ ] 1\ \\
0 0,02 0,04 0,06 0,08 0,10 /% O 0,02 0,04 0,06 0,08 0,10 h/x O 0,02 0,04 0,06 0,08 0,10 h/k

\

» O
/?@
y

1 — rpaHnua paspyLUeHUs CTOAUNX BOSTH

PucyHok .1 — Mpadunkn 3HaueHnin koacpdpumumeHToB Kyt Knz W Kyg

2 lopn3soHTanbHylo Harpysky Ha BepTuKarbHylo cTeHy P,, kH/M, Npu BoaaeicTBuM CTORYEN BOMHLI ANA Cry4aes
«B» 1 «BY», yKasaHHbIX B 1, criegyeT NPMHUMATE MO 3Mope BOTHOBOTO AABNEHUST; NMPW 3TOM OpAUHATLI 3Mopbl BOSIHOBOTO
faeneHus p, kMNa, Ha rmy6uHe z, M, cneayeT onpeaenaTb No hopMynam Tabnuubl 1, a YNCNEHHbIE 3HaYEHUs1 BXOAALLMX
B HUX KOAOAPUUMEHTOB Ky, Kg, K, Ks, Kg kg — No rpachukam pucynka 2.

3 BonHoBoe paeneHue p, kla, Ha BEPTUKANbHYIO CTEHY C BO3BLILLIEHWEM HaA PACYETHLIM YPOBHEM BEpXA COOpPY-
KEHUA Zg,\,, M, MEHEE YeM Ha 1), .., M, CNeAyeT ONPeAensiTb COMmMAcHO 2 ¢ NOCNeAyIoWNM YMHOXEHUEM MOMYHEHHbIX
3HayeHWih AaBnNeHUs Ha KoaULMEHT K, onpeaensemMbIn no copmyre

P4
k, =0,76J_ro,19%, T

rae 3Hakn «nac» N «KMUHYC» COOTBETCTBYIOT NOSTOXKEHUNIO BEPXa COOPYXKEHUA BbiWE UNN HUXE pacYeTHOro ypoBHA BOAbI.

1,15
- Al - 1,05
Md D ///\\ Md :?7\
AL/ 77\
8 ;o“}‘ g / L\‘ ! 8 /XQ}///\ /_
Yo ird a4
oty 7 / R =229
A A
AL . e Z=mn
/,/ \
2 é/ %ﬁ ) = r—— —
To2 10,1 =~ T01 \

0

\
0,02 0,04 0,06 0,08 0,10 p/k

0

0,02 0,04 0,06 0,08 0,10 4

1 — rpaHuLla paspyLUeHNsl CTOSUYMX BOJTH

i~

PrcyHok "2, nuct 1 — Mpadomkn sHaueHNit KO3DOULMEHTOB Ky, Ka, Ky, Ks, kg 1 Kg
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PucyHok "2, nuct 2

Tabnuya 1
Homep TouKM 3arny6neHue Touek z, M 3HaueHWe BonHoBoro AaBneHus p, kMa

OTMeTKa BONHOBOW NOBEPXHOCTH 1)

1 Ne Py =

3 0,25d P3 = Kkapgh

4 0,5d P4 = k4pgh
OTmeTKa BOSIHOBOM NOBEPXHOCTU 1,

6 0 pg=0

7 N¢ P7 = —pPaN;

8 0,5d Pg = kgpgh

9 d Pg = kgpgh

BoaBhlLlweHe nnu noHwxeHwe ceo6o4HO BOMHOBOW NOBEPXHOCTM 1), onpeAeneHHoe no M1, cnegyeT yMHOXaTb Ha

KoachpULMeHT K.

Fopu3oHTanbHas NuHeliHas BONHOBaA Harpyska P,

C’

kH/M, B paccMaTpuBaeMoM cry4ae JormKkHa onpeaensaTbes no

nnowaaun anpbl BOSTHOBOIO AaBneHUA B npegenax BbICOThI BepTMKaJ'IbHOﬁ CTeHbl.

I~ 4 Topn3oHTanNbHYO HarpysKy oT AudparupoBaHHbIX BOSTH CO CTOPOHLI OrpaxieHHON akBaTopuu cneayet onpeae-
NATb NMPU OTHOCUTENBHOW ANUHE ceKunn coopyxeHus I/A < 0,8, npu 3TOM pacyeTHyI0 3NtOpy BOITHOBOFO AaBfieHUs CO

3HaYeHUsIMU p, Kla, AONYyCKaETCA BBINONHATL NO TPEM TOUKaM, pacCMaTpUBas criefyiolue criyyau:
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a) BepLwUHa BONHBI COBMELLIEHa C CepefUHON CeKLUunU CoopyxeHus (cM. 5.16, pucyHok 4, a):

h, khZ
2y =Ny =—%”—Td”cthkd, py=0; (r2)
hdif khgif
z,=0, p,=k;pg 7—Tcthkd ; (r'3)
h, khZ,
2, =d,, =k dif dif : r4
3= Ps=HP9 [ZChkd 4sh2kd 4
6) nopoLwBa BOMHbLI COBMELLEHa C CepefNHOIA CeKLUn coopyxeHus (M. 5.16, pucyHok 4, 6).
=0, p=0, (T'5)
dif khg'f
Zy=M = T—T'Cthkd- Py ==K pgny; (r'6)
h,, kh2
z3=d;, py=—kpg|—2-+—2 | r7
3= G Ps=71GP9 [ZChkd 4sh2kd 7
rae h g — BbICOTa ANPArUPOBaHHO| BOMHE!, M, onpefensemMas CornacHo NPUNoXeHuo A;
K; — KO3 ULMEHT, MpuHUMaeMblil no Tabnuue 2.
Tabnuya N2
OTHoCUTENBHas ANUHA cekumu 1/ 0,1 0,2 0,3 04 05 0,6 0,7 0,8
KoathcbnymeHt k; 0,98 0,92 0,85 0,76 0,64 0,51 0,38 0,26
MpumedvaHune — lpumybruHe co CTOPOHLI OrpaXaEeHHO akBaTopumn d > 0,31 cnepyeT CTPOUTb TPEYIronbHYHO

ntopy BOIHOBOro AaBMeHus), NpuHUMas Ha ry6uHe zy = 0, 3% BOMHOBOE jjaBreHUe paBHbLIM Hyro (CM. 5.16, pucyHoK 4).

I-5 Oniopa B3BeLLMBatOLLIEro BOMIHOBOrO AaBneHnsa Ha 6epMeHHbIe MaccuBbl 10MXHa NPUHUMATBLCA Tpaneyenaans-
HOM (CM. PUCYHOK 2, 6) C opAuHaTamu p,, , kla, onpefensembimu (Npu i =1, 2 unu 3) no copmMyne

Por,i = KprPGh

Mcoskxi < py,

rAe X; — paccTosHWe OT CTeHbl JO COOTBETCTBYKLLEN rpaHn Maccusa, Mm;
Kp, — KOS ULIMEHT, NprHAMaeMbli no Tabnuue I3,
s — BONHOBOE flaBreHne Ha ypoBHe NOfOLLBLI COOPYXEHMA.

Tabnuya 3

(r8)

OTHocuTenbHas rmybunHa dix

KoadhcpuumeHT Ky, Npy NosorocTax BonH Ah

15 n meHee 20 n Gonee
MeHee 0,27 0,86 0,64
Ot 0,27 g0 0,32 0,6 0,44
Bonee 0,32 0,3 0,3
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Mpunoxenue

OnpepeneHune BbICOTbI HAKATa BOSIH HA OTKOC

.1 BblcoTy HakaTa BOfH Ha oTKocC h,, .., M, peKOMeHAYyeTcA onpeaensTb No opmyne
run

Nrun= KK K spK kK Py @

rae k, klJ — K03 PULUMEHTBI LLEPOXOBATOCTU U NPOHUL@EMOCTHN OTKOCa, NpUHUMaemMble no Tabnuue 1.1,

K¢, — KO3 UUMEHT, NpuHUMaeMblil no Tabnuue A.2, _

Kryn — KO3(MULIMEHT, 3aBUCALLMIA OT rny6uHLI BOALI d NEpef COOPYXEHUEM W NONOTroCTH BOMHLI Aq/fys, ¥ NPUHK-
MaeMmblii No rpachukam pucyHka [.1. 3HaueHusi napametpa Ad/hq,, ykasaHHble Ges ckoGoK, OTHOCATCA K
cny4daio dy 2 2hq,. Mpu rny6uHe nepes coopyxeHnem d < 2h, 4 KOdhULNEHT Kryn CNEAYET NPUHUMATE NO
3HaYeHUIo Ag, COOTBETCTBYLOLWEMY ry6uHe d = 2h 4, NN 3HaUEHUSAX NapameTpa Aq/hyq,, yKkasaHHOMY Ha
pucyHke [1.1 B ckobkax;

k; — koacpcbuumneHT obecnedeHHOCTI No HaKaTy, NpuHMMaemblii no Tabnuue .3;
k, — KoadduUmMeHT, npuHMMaemblit no Tabnuue [.4 B 3aBUCUMOCTU OT yrna o MexAy ypesoM Bofbl U (DPOHTOM

BOJTHbI;
h4o, — BbICOTa BONH 06ecneqYeHHOCTLIO 1 % B cUcTeme.
MpumeyaHune — Tpu onpefeneHUU BLICOTHI HaKaTa BOSIH Ha NecqaHble U rpaBUiHO-rafIeuHNKOBbIE MASKU He-

0BX0AUMO YUMTHIBATH U3MEHEHUE YKIMOHa MIIsKa BO Bpems WwTopMa. Hanbonbluee NOHWKeHNE NAsSXKa Ha NIMHWW ypesa BoAbI
crefyeTt NpUHUMaTL paBHbIM 0,3h, M, C BBIKIIMHMBAHWEM Ha HyneBble 3Ha4eHns Ha Gepery 40 BbICOTb HauBomnbLUEro HakaTa, a
B MOABOAHOI 4acT A0 My6UHLI d = d;,, ANS Pa3MbIBAEMBIX FPYHTOB WK Ha ryBuHe d = d,, ,— ANA HEPa3MbIBAEMbIX FPYHTOB
(rae h, d;, v d,, ,— COOTBETCTBEHHO BLICOTa BONHbI U FlyGUHa BOAbI B CTBOPaX NEPBOFO W NOCIIEAHEro OGPYLLEHWH, M).

kllln
2,5 w
2,0 \\ N
AN
h NN
N
NN
3’8 h A AN \\
0’8 NN NN
0.7 NN
06 AN N,
y \\‘ \\
05 NN
0,4 \\ N\
0,3 N ;\: Adlhe,
MR
N 30{212
0z SN
NS 15 (13
N 10 (9)
0,1 Y7 ()
1 2 3 4 5678910 20 30cigo

PucyHok [1.1 — Mpachuku 3HauYeHwii koachduumenTa K.,

Tabnuya A1
OTHocuTernbHas
KOHCTpyKUMA KpenneHna oTkoca KoadpuuymeHT k KoadpbuumeHT k
PyKLpA kp LWepoxoBaTocCTb h o, Py r bpuy P
BeToHHble (Kene306eTOHHbIE) NNUTLI — 1 0,9
paBuitHO-rane4yHUKoBoE WM KaMeHHoe Mo-
KpbiTUe, 6eToHHbIE (Kene306eToHHbIE) Br1oKu MeHnee 0,002 1 0,9
0,005—0,01 0,95 0,85
0,02 0,9 0,8
0,05 0,8 0,7
0,1 0,75 0,6
Bonee 0,2 0,7 0,5
MpumMmevyaHne — XapakTepHblii pasmep LEPOXOBATOCTU 7, M, CrieAYeT NPUHUMATL paBHbIM CpefHEMY AUa-
METpPY 3epeH MaTepuana KpenneHua otkoca Unu cpeaHeMy pasmepy 6eTOHHBIX (kene306eToHHLIX) 6rokoB.
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Tabnuya A2
3HaueHue ctgo 1—2 3—5 Gonee 5
KoadhbuuyneHt k.s,J npu ckopocTu Betpa V,,, M/c:
20 n Gonee 1,4 1,5 1,6
10 1.1 1.1 1,2
5 n meHee 1 0,8 0,6
OBo3HaueHMWe: «@» — Yron HaKnoHa oTKoca K ropu3oHTY, rpaa.
Tabnuya O3
ObecnevyeHHOCTb Mo HakaTy i, % 0.1 1 2 5 10 30 50
KoadppuuineHT k; 1,1 1 0,96 0,91 0,86 0,76 0,68
Tabnuya 04
3HauveHue yrma o 0° 10° 20° 30° 40° 50° 60°
KoadhchuuneHT K, 1 0,98 0,96 0,92 0,87 0,82 0,76

[.2 BonHoBoe faBneHune Ha oTkoc npu 1,5 < ctge <5, yKpenneHHbli MOHONUTHEIMU UK c6OpHBIMK NAUTaMK, onpe-
Aensetcs anopoi (CM. pUcyHoK [1.2), B KOTOPOW MakcMMarnbHoe pacHeTHOe BONHOBOE AaBneHune p, kMa, paBHO
Py= kskfprelpgh’ (A2)

rae Ke M Ke— KoadhpuUMeHTEI, 3aBUCALME OT NONOroCTU BOMHbI A/h 1 yma 3anoXeHWA oTkoca ¢, ONPeAEnsioTca no
s f ¢
dhopMynam:

kg =0,85+4,8%+ctgcp(0,028—1,15%), (a.3)

k; =1+0,0921/%—10; (4.4)

Pre; — MaKcMansHoe OTHOCUTENLHOE BOMHOBOE flaBneHne B Touke 2 (CM. pucyHok. [1.2), onpeaensieMoe npu h <4 m

no cpopmyne
1/3
20
Prei= (7) ’ (A.5)

npmhzdmp,,=17.
OpawuHata z,, M, To4kM 2 (CM. PUCYHOK [1.2) NMPUIMOXEHNA MakcUMarsibHOro pacHeTHOro BOSIHOBOTO AaBMeHUs py

onpegenseTca no opmyne

1

2= A+—; (1—,/2ctg2<p+1)(A+B), (0.6)
cgTe

rie A n B — napameTpebl, M, 3Ha4€H1s1 KOTOPbIX ONPEAENsOTCA NO 3aBUCUMOCTAM:

" 2
A=h[o,47+o,ozsljw; n7)
h ) otg?e
B=h [o, 95— (0,84ctgg - 0,25) %] (0.8)

OpAvHaTa z3, M, COOTBETCTBYIOLAsA BLICOTE HaKaTta BOIH Ha OTKOC, NpUHUMaeTcA cornacHo A.1.

Ha yyacTkax KpenneHus rno oTKoCY BbilUe N HUXE TOUKM 2 (CM. pucyHOK. [1.2) 3Ha4eHNs opauHaT 3nopbl BOSTHOBOMO
fAaBneHus p, KMa, NpuHMMAaloTCA Ha pacCTOAHUAX, M:

npu i, = 0,0125L(p nig= 0,0265Lq,p =0,4p4

npu i, = 0,0325L¢ uil,= 0,0675Lq,p =0,1p4

Kctgq)

[ === .9
¢ 4’ctgzq)—1 (A.9)
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OpauHaTthl 3nNopbl BONHOBOMO NPOTUBOAABNEHNA P, KI1a, Ha NANTLI KpenneHusl 0TKOCOB ornpeaensioTes no dopmyre
Pe= KskePg rosPGN, (4.10)

FA€ P re) — OTHOCUTENBHOE BOMHOBOE NPOTUBOAABNEHNE, MPUHMMaeMoe Mo rpacdukam pucyHka [1.3.

Bepx
COOpYyXeHUsi

I/ 7777/ /7777777,

PucyHok .2 — 3ntopa MakcMMasibHOro pacHeTHOro BOMIHOBOIO AaBreHuUst Ha OTKOC, YKperneHHbIA nnutamu

PacueTHbIf
ypoBeHb
v A pc'fel
Pe
- /l
X 7
0,2
y.9= \
0,2 // AN
0,3 7 N\
02 r \\
0.7 Ppre” AW NNV 0.1
1 AA | A A AN ’
o P /'/,
jr—— -l 4/ /, \
Y -~ N\
_ I 0
xIA 15 1,0 05 0 -0,3

PucyHok [1.3 — pacbuku Ans onpefeneHns 0THOCUTENBHOrO BOSIHOBOMO NPOTUBOAABNEHMS
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MpunoxeHue E

Harpy3ku oT BOSIH Ha 06TeKaeMble nNperpaabl U CKBO3HbIE COOPYXEHMUs

Harpy3ku oT BonH Ha BepTUKanbHylo o6Tekaemyto nperpagy
E.1 MakcumanbHas cunia BosgeicTens BonH Q... kH, Ha BepTukanbHyto o6Tekaemyio nperpagy ¢ nonepedHsIMu
pasmepami a < 0,4A u b <0,4A (cM. pucyHoK 8, a) npu rny6uxe d > d,,. onpefensaeTcsa U3 psaa 3HaYeHuid, nonyyaembix npu
pasnuyHbIX yAaneHusix e = x/A BepLUMHEI BOSHbLI OT Nperpagebl, no dopmyre
3, +Q S (E.1)

Qmax: Qi,max i v,max®v’

rae Q; ax W Q,max — COOTBETCTBEHHO UHEPLMOHHBIA N CKOPOCTHOW KOMMOHEHTbI CUMbl BO3A,eACTBUs BOMH, kH, onpege-
nsawTea no hopMynam:

1
Qi max = ZpgnbzthOLiBi, (E.2)

Qymax = %pgbhzk\gavﬁv’ (E-3)
&; n &, — KoappULMEHTBI CoNETAHNA NHEPLIMOHHOTO U CKOPOCTHOrO KOMMNOHEHTOB MakCMMarnbHOW CUMbl OT BO3AENCTBUA
BOJSIH, NPMHUMaEMble COOTBETCTBEHHO No rpadukam 1 n 2 pucyHka E.1;
hnA — BbicoTa U ANUHa pacveTHOW BOSHBI,
a — pa3Mep nperpagbl Mo ny4y BOMHLI, M;
b — pasmep nperpafbl No PPOHTY BOSHLI, M;
k, — K03 dULMEHT nepexofa oT AeCTBUTENbHLIX 3HAYEHUI A CKOPOCTU U YCKOPEHNA BOMTHOBOrO NOTOKA, BO3AEi-
CTBYIOLLIEro Ha nperpagy, k ux CpeAHUM 3HaveHunam (cm. Tabnuyy E.1);
al; N o, — WHEPLMOHHBIA N CKOPOCTHON KO3PDULIMEHTLI FMYyGUHLI, NPUHUMaeMbleé COOTBETCTBEHHO MO rpadukam a u 6
pucyHka E.2,
B; 1 B, — MHEPLMOHHBIA U CKOPOCTHON KO3 DULNEHTHI POPMLI Nperpaabl ¢ NONEpeUHLIM CeYeHneM B BUAE Kpyra,
annunca v NPsIMOYronbHUKa, NpUHMMaemble No rpadoukam pucyHka E.3.

MpumeyaHuns

1 PacyeT CKBO3HbBIX COOPYXKEHUIA UK OTAENMBHO CTOSALLMX 06TeKaeMbIX Nperpaj Ha Harpy3Kku OT BOIH JOMKEH Npon3-
BOLWTLCS C YYETOM LLEPOXOBATOCTU UX MOBEPXHOCTU. [pK HANUYKUM AAHHBLIX UCNBITAHUIA MO BIIUSHUIO KOPPO3UKU U MOPCKUX
obpacTaHuit Ha conpoTuBrneHne obTekaeMblx nperpag koshduuueHTs dopMbl onpegensiorcsi No popmynam:

By

a

==2c, E.4
o5 Ci (E.4)

B,=C,. (E.5)

rae C; u C,— YTOYHEHHbIEe OMbITHbIE 3HAaYEHNs KO3 MULIMEHTOB UHEPLIMOHHOMO U CKOPOCTHOIO COMPOTMUBIEHWNA.
2 MNpu noaxoae BOrH Nnopg yriom k obrekaeMoii nperpage (B Buge snaunca Ui nNpsMoyrofibH1ka) KoappuumeHTh!
hopMbl orpefenarTca MHTepNoNALMeR MeXAY NX 3Ha4YEHUAMU NO rMaBHBLIM OCAM.

3 MakcumanbHas cuna BoafedcTBus BonH Q. , kH, Ha BepTukanbHylo ofTekaemylo nperpagy npu 3Ha4eHnu

Q 9
—2 > 2 npuHUMaeTes a npy anaveHmn —2< 0,2 — Q=

Qnax = Qi max: Q, max- B Apyrux cnyyasx Q.. cne-
v,max v,max
[yeT onpefensTb U3 psaa sHayeHUi, nonyveHHbIX no dpopmyrne (E.1) npu pasnudHbIX 2.
Tabnuya EA
OT“°°"'Te“'°;/'}'j"7'b5’f3;‘)"3p nperpab! 00,05 00,1 00,15 00,2 00,25 00,3 00,4
KoadbchuumeHt k,, 11 00,97 00,93 00,86 00,79 00,7 00,52
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%8 A/h=8\ AMh =10
R .. 20
20 >3 40
\\40 ’7 P \\ ~
0,8 \
a b
a npu d/A > 0,5 /
6 ——npn diA=0,2 /;/
0,4 ;
Mh=8
-~
0 N Mh =
N L= 10
= 1920
3§ / 40\ /
-04 o H
V// \\\\ 6 //
S \\./9‘\ a9 //
NN
L= - . /.
= /h =40"g NN } f/
-08 100 ~ ‘\‘\\ / g /7
a6 S\ WP Wh=8
1 g4
' Mh =407 Yol Mol ]
-0,5 -0,4 -0,3 —-0.2 -0,1 0 0,1 0,2 03 0,4 ®

PucyHok E.1 — lpadhukn 3Ha4eHNA KoathPULIMEHTOB COYETaHNA MHEPLIMOHHOrO J; (rpadpukin 7) N CKOPOCTHOrO J,,
(rpadukn 2) KOMMNOHEHTOB CUSbI OT BO34eNCTBUSA BOSTH

IpaHuua paspyLueHus
/ Beryumx BonH

oy K/
. \
i 26
R W
tnrZ==a\\ll
A N
AN \\\13 1,8\\\\\ N
08 e N 16 \\z\\ix\\
[l 14 \\\\\\\i
0,7,/ 12 \\ <5
&—
1.0 o
'01 02 03 04 dA 01 02 03 0,.4\d/7~
a 6

PucyHok E.2 — 'pachukun 3Ha4eHNiA MHEPLUNOHHOTO a; M CKOPOCTHOTO o, KO3 PULMEHTOB MTyOUHBI
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Bi’ Bv

3,0

25

2,0

1,5

1,0

VI /LT

0.5

0 05 10 15 20 25 30 35 alb bla

SnnunTuyeckne nperpagbl — CrowWHble NUHUK; NpU3MaTUHECKNe — LLITPUXOBLIE NMHWN:
1 — WepoxoBaTas ANNUNTUYECKanA nperpaga; 2 — rnajkaa annunTuydeckan nperpaga; 3 — LwepoxosaTasi B NOABOAHON YacTu
W rmajkas B HaABOAHOM YacTu BepTUKanbHas annunTuyeckan nperpaja

PucyHok E.3 — Mpadukn sHaveHnit nHepLUUOHHOro B; 1 ckopocTHoro B, kKoadhdULUMeHToB hopMbl B 3aBUCUMOCTY OT alb
(ana Q, g u P,) unu b/a (ansa P,)

E.2 Harpyaky oT BorH g, KH/M, Ha BepTuKanbHyto o6Tekaemyro nperpagy Ha riybuHe z, M, npu MakcUumarnbHOR cune

OT Bo3felcTBus BONH Q,, (CM. pUCYHOK 8, &) crieqyeT onpeaensaTts No hopmyne

a= qi,max8xi + qv,maxaxv’ (E.G)

FA€ G max 1 Gy,max — MHEPLIMOHHBIN M CKOPOCTHOW KOMMOHEHTEI MakcuMarnbHOI Harpy3sku oT BonH, kH/M, onpepensiemble
no cpopmynam:

1 h

Ui max = > pgm2h? zkvex,ﬁ,, (E.7)
2 h?

Qymax = 3 pgnbyk\:/zexvﬁv’ (E.8)

0,i N d,, — KO3PPULMEHTLI CoHETaHNSA UHEPLIMOHHOMO N CKOPOCTHOTO KOMMOHEHTOB Harpy3ku OT BOSH, MPUHUMaeMble
COOTBETCTBEHHO NO rpadmkam 7 u 2 pucyHka E.4 npu sHa4eHun e cornacHo E.1;

0, 1 6,, — KO3 PULMEHTLI KOMNOHEHTOB BOSTHOBOW Harpy3ku, NpuHuMaemble no rpacukam a u 6 pucyHka E.5 npu

. d-z
3Ha4YEeHUAX OTHOCUTENBLHOW MMyOunHbI zZ, =

Xi
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8xi’ va -
//’3— \\ \\\\~
, 2/ a/h = N NN
———npu d/A 20,5 8.1 \“\\ N N\
———npudA=02 ///'/ 20 r2  Wh=[X, >\
\ 40 8~
0,4 Y ) 1 ;g é “\)>\\\ \
N\ N\
/. \ 40 AN \\\\
A \%\:\\
Ah=
=
/// [ loo g Mh
14 L —140
47 1
7
4%
NG //,/
-0,2 =0,1 0 0,1 0,2 0,3 0,4 2]

PucyHok E.4 — Mpadukn 3Ha4eHnit koathPULIMEHTOB CoMETaHNA MHEPLIMOHHOMO d,; (rpadukn 1) M CKopocTHoro J,,
(rpadmku 2) KOMNOHEHTOB FOPU3OHTANBLHOW Harpy3Kkn OT BOSH

0y 7 0 04 08 12 zy
1‘ / 0, O,y | 1
2,4 Y 7 12 i
/1, 14 " i
2,0 {7 6 / 5 1,0 1A
[ II I’ o\ 4 1,2 ’ /‘ 3
Al ] 4 /
16 o/ | A/ L3 iy4 10 08 U A A Oy
4 7 7
1,2 1\ '}))V /”l | 0.6 ///, .l 4
% i ] 08 LAY A . 08
’)' ,‘)‘\ ,/ I ] 2 44
0,82 0,4 6] 74,5
.A/,///,\Q /// / 0.6 ',% 4 7\ 0,6
=T | N 025528
— A 2%
4 = 7 7 0,4 N SZ 3 0,4
i ® 8 M=
N AL A 18, 0,2 I 0.2
AL IA1 1 n=s Y6
N [ 0 =t LT
0 02 04 06 08 10 12z, 0 04 08 122z
a 6

PucyHok E.5, nuct 1 — Mpadukn KoaphnUMeHTOB Harpyaku oT BosH O,;, 0,,, 0, O
npu d/A: 1) 0,1; 2) 0,15; 3) 0,2, 4) 0,3, 5) 0,5; 6) 1, 7) 5,

Mh =40 — cnnowwHble nuHuK; A/h = 8—15 — WTpMXxoBbIE NNHUK

P Yzv
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PucyHok E.5, nuct 2

E.3 MpeBbilueHWe B3BOTHOBAHHOW NMOBEPXHOCTM 1), M, HaZ PacyYeTHLIM YPOBHEM AOMMKHO ONpeaensTses No opmyrne

N ="Nyh (E.9)
A€ M, — OTHOCUTENBbHOE MpeBbilleHUe B3BOMTHOBAHHOM NOBEPXHOCTH, OMpeAensiemMoe Mo pucyHKy E.6.
MpeBbILLEHWE cpefHel BOMTHOBOW NTMHWUN Hah pacyeTHBIM YPOBHEM Ad, M, criefyeT onpeaensTs no dopmyne

Ad = (ng o +0,5)h, (E.10)

rae nc,rel — OTHOCUTESNBHOE NpeBbILLEeHNe BEPLUUHBLI BOMHEI, onpegenseMoe no pucyHky E.6, npu sHaveHun e = 0.

-0,7
3 . BepLuvHa BONHbI
™ o
B e A AN
—-

05 ip X SN~

1 ™ TMogolwsa BoMHSI
V4
-0,4
2/
-0,3
1
-0,2
2

-0,1 \\

0 0,1 ok\ 03 04 0.5

' 3

0,2

’ 4

413
03 ~
——

04 7 ~"
Nret 2/ 1

1 —npu diA=05nAd=40; 2—npu d/A=0,5un A/d =20, a Takxe npu d/A = 0,2 n A/d = 40; 3—npn d/A =0,5un A/d =10,
aTakke npn d/A=02nA/d=20;4—npud/A=02unrd=10

PucyHok E.6 — Mpadpukmn sHaueHunit kosppuumeHTa 1,
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E.4 Harpysku oT BonH Q 1 g Ha BepTUKanbHylo obTekaemyto nperpagy npu NioboM ee pacrnonoXeHun X, M, OTHO-
CUTENBHO BepLUWHLI BOMHLI onpejensiotcs no ¢opmynam (E.1) u (E.6). Mpu 3ToM koapduumenTsl §; n 8, OMKHLI Npy-
HUMaTbCA Mo rpacukam 7 1 2 pucyHka E.1, a §,; 1 ,,— no rpacgukam 7 n 2 pucyHka E.4 Ans faHHOrO 3HaYeHns g = x/A.

E.5 PacctosHne zg ., M, OT pacieTHOro ypoBHsi BOALI 10 TOHKN NPUNOXKEHNS MaKCUMarnbHOW CUMbl OT BO3A -
CTBUSA BOMH Ha BepTUKanbHylo o6Tekaemyto nperpagy Q.. onpefensetcs no gopmyne

1
V4 =—
Q,max
Qmax

roe 8;n 8, — KoachbdUUMEHTEI, NpUHUMaeMble Mno rpacgpukaM 7 1 2 pucyHka E.1 npu sHa4eHun e, COOTBETCTBYHOLLEM
i v

(Qi,maxéizo,i + Qv,maxavZQ,v) ) (E.11)

Q .
max’
Zg; W Zg, — OPAWHATLI TOYEK MPUNOXKEHUA COOTBETCTBEHHO NHEPLIMOHHOTO 1 CKOPOCTHOTO KOMMOHEHTOB Cifl, M, onpe-
AensieMble no opmynam:

20, = Wi e (E12)

2oy = WSy rer (E.13)

rAe §; ey ¥ € rgy — OTHOCUTENbBHbIE OPANHATHI TOYEK MPUOXKEHWUS MHEPLIMOHHOIO Y CKOPOCTHOTO KOMMOHEHTOB CUfl, Npy-
HUMaeMble no rpadpmkam pucyHka E.7,
W; M U, — NHEPLMOHHBIA U CKOPOCTHOM KOSthULMEHTEI haskl, MpUHMMaeMble No rpadukam pucyHka E.8.
PaccTosiHie Zg OT pacyeTHOro YPoBHS BOAbI A0 TOYKW MPUIOKEHNA cunbl Q Mpu GOM yAaneHuu X BepLUMHbI
BOMHbI OT Mperpaabl crneAyeT onpeaensrs no dpopmyne (E.11), npu 3ToM KoapduuneHTsl §; 1 8, BOMKHEI MPUHUMATLCS
cornacHo rpacgukam 7 1 2 pucyHka E.1 ons saagaHHoro sHadeHus a = x/A.

o1 02 03 04 05 06 07 08 09 dA

\
\ AMh =10
0,02 \\ —_— >
i 15 | p2

0,04

\\_’/’ 20

SNt 35
0,06 N /'hf 20— J
0,08 \
0,10 \
1

0,12 \
0,14 \\
ci,rel \.

Cv,rel

1— Ci,rel; 2— Cv,rel
PucyHok E.7 — Mpadmku 3Ha4yeHuiA OTHOCUTENBHBLIX OpAUHAT
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PucyHok E.8 — Mpad1kn 3Ha4eHNiA NHEPLMOHHOTO [; U CKOPOCTHOIO L, koahduLmeHToB thasbl

E.6 MakcumarnbHas cuna Bo3AeicTsusA pasbuBartomuxcs (paspyLuaromMxcs) BonH Q. .., KH, Ha BepTukanbHyto
LMNuHApuYeckyto nperpany anametpom D < 0,4d,, NpMHUMAaETCA Mo pesynsratam onpefeneHinsl CUnbl BONHOBOMO BO3Aei-
cTBuA Q. KH, NP1 pasnu4HOM yaaneHnuu BepLuMHblI BONHBI OT nperpajbl (CM. pucyHoK E.9, a). PekoMeHAyeTcs BLINOMHATL

X X
nocrieoBaTeflbHoe pacCMOTPEHUE CrlyyaeB C WHTEpBariom 0'1d_' HauuHas ¢ d—:O (rae x — ypaneHue, M, Bep-

t t
LKHEI pa3buBatoLleiica BOMHLI OT OCU BEPTUKANbLHOW LIMNUHAPUYECKOW nNperpaabl).

Cuna Bosgeiicteus BonH Q,, kH, aAna no6oro nNonoxeHuss LUNMHAPUHECKON Nperpagbl OTHOCUTENBEHO BEPLUNHBI
BOMHLI A0MKHA ONpeaenaTbCa No opmyne

Q= Qi,cr +Qv,cr' (E.14)
rae Q.. U Q, , — VHEPLMOHHBII U CKOPOCTHON KOMMOHEHTbI CUlbl OT BO3AEACTBUA pasbusatoymxcs BonH, kH:
1
Qe = Epgﬂ:Dz (dcr + 11(:,sur)8i.cr' (E.15)
_2 8 E.16
Qv,z:r - ngD (dcr 'ch,sur)dt v.cr’ (E.16)
rae dy — rny6uHa BoAbl No4 NOAOLIBOI BOMHLI, M (CM. pUcyHOK E.9, a):
d; =dg, - (hsur_nc,sur)' (E.17)
hgr — BbICOTA (TPAHCHOPMUPOBAHHO) BOMHHI, M, MpY 0BPYLLIEHNN B MENKOBOAHO 30He ¢ cobriofeHeM yeroBus
hs,r<0,8d;,
Npsyr — NPEBLILIEHNE, M, HaJ PacyeTHLEIM YPOBHEM BOAbLI BEPLUMHEI BOSTHLI NP NepBOM o6pyLLeHY;

8,-’6,14 SV,C, — WHEPLMOHHEIN W CKOPOCTHOM KoathdULIMEHTLI, NPUHUMaeMble No rpadukam pucyHka E.9, 6.
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E.7 Harpyaky oT pa3buatoLLmUXcs BOIH q,,, KH/M, Ha BepTuKanbHyto LNuHL pUMeckyto nperpagy Ha rny6uHe z, m, ot
pacyeTHOro ypoBHS! (CM. pucyHoK E.9, a) Npn 0THOCUTENLHOM yAianeHnn ocu Nperpajsl oT BepLUMHbI BOSHLI x/d, HeoBxoanmo
onpefenaTs no hopMyne

er=jcrt 9y er (E.18)
rae gj ¢,V Gy, o, — UHEPLIMOHHBIA U CKOPOCTHOW KOMMOHEHTLI Harpy3ku OT pasGuBaloLLMXCA BOMH Ha BEPTUKaNbHYK npe-
rpagy, kH/m:
1
Gier= EpgnDz Cicr (E.19)
-2 € E.20
qv,cr_gpgD(dcr+nc,sur) v,cr (E.20)
rae €., €, ,— NHEPLMOHHBIA 1 CKOPOCTHON KOIGULMEHTSI, NPUHUMaeMble COOTBETCTBEHHO Mo rpagukaM a u 6
| 4 P
pucyHka E.10 Npu 3Ha4eHUAX OTHOCUTENBHON MMyGUHBI Z,, = — z
MpumevyaHue — KoapduuneHTsl §;,, (cM. pucyHok E.9, 6) u €; ., (cM. fmcyHox E.10, @) cneayeT npuHUMaThb
MonoXnUTeNbHLIMK NpK x/d; > 0 1 oTpuuaTensHeIMK Npu x/d, < 0.
sv,cr
PacyeTHbI
0,35 \ ypoBeHb
L——O—X
\| |2
0,30 OHo
7
77777777777777777777
a
0,25 \ 8ior
TN\
1
- +0,20

0,20 /

0,15

+0,15

N 140,10

I
0,10 l
[ X <
/
[

\

A\ £0,05

AN

0,05

N

~__|

0
0 0,5 1,0 1,5 20 xxld;
6

PucyHok E.9 — CxeMa K onpefeneHnto Harpysok oT pa3brnsaroLLuxcsi BOMH U rpadpukn sHaqeHui
koachpuLmenTos &; ., — KpuBas 1 1§, ., — Kpusasi 2
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OrpaHuumBaloLLas OrpaHuymnBatoLLas
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+08 \ \\ \ / \o.s
0,8
11,0/\ \ \\
0,6
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PucyHok E.10 — Mpadukn 3Ha4eHWit MHEPLIMOHHOIO Ci,cr N CKOPOCTHOrO Cvlc, KO3 (PULIMEHTOB

E.8 MakcumarsHeId onpokuabiBatolmii MOMeHT M, por KH - M, OT BONHOBOro AaBneHns Ha CNioLwwHoe AHULWE Bep-
TUKanbHO KpyrnoLunMHAPUYecKoii nperpagbl, pacnonoXeHHON Ha rpaBMtHO-Trane4HUKOBOM UIU KaMeHHOHaBpoCHOM oc-
HOBaHMW, OTHOCUTENBLHO LEHTpa AHULLA crieayeT onpeaenaTb no opmyne

1
M =——pghD3p__, E.21
zpor = Tgenka 7 Poor (E21)

rae Bpo,— K03 ULMEHT ONPOKUABIBAIOLLETO MOMEHTA C YYETOM NPOHULI@EMOCTI OCHOBAHWUS, NPUHUMaEMbIi No Tabnu-
ue E.2.

Tabnuuya E.2

DiA 0,2 0,25 | 0,3 0,4
0,88 1,05 | 1,10 1,08

Bpor

MonHBIA MakcMManbHBIA ONPOKUALIBAIOLLUIA MOMEHT, JECTBYIOLMIA Ha Nperpagy, onpeaenseTcsl kak cyMma Mo-

MeHTa OT MakcUManbHol cunel Q.. , PaBHOTO NPOU3BEAEHUIO 3TOW CUNLI, onpeaensieMoi no E.1, Ha nnevo, onpepens-

eMoe no E.5, u MakcumanbHoOro MOMeHTa Mz'po, no ¢opmyne (E.21), coBnagatowiero no ¢ase ¢ MakcUManbHOW CUMOM
Qmax- .
E.9 BonHoBoe faBneHue p, kMa, B Touke NOBEPXHOCTU BEPTUKaNbHOW KPYITOLMAWHAPUYECKON Nperpagbl Ha ry6u-

He Z 2 0 B MOMEHT MakCMMyma ropu3oHTasnbHoOW cuibl Q. ONpefenseTca no gopmyne
chk(d-z)
=pgh——=1, E.22
p=pgh————x (E.22)

rae x, — Ko3tULMEHT pacnpeaeneHnus AaBneHuns, NpuHUMaeMelid no Tabnuue E.3.

[Hasnexue p B Toukax, Nexallux Bblllie pacHETHOro YpoBHS Bogbl (Z 2 0), NpUHUMaeTCS:

- npu x, > 0 No NIMHERHOMY 3aKOHY MeXay p Ha ypoBHe Z = 0, onpeaensemom no dopmyrne (E.22), u p = 0 Ha ypoBHe
z=—h,

- npu x, < 0 Ans Tovek Ha rMy6uHe 0 < Z < —xh no NUHeRHOMY 3aKkoHy Mexay p = 0 npu z = 0 U 3HaYeHNeM p, onpe-
AenseMbIM No opmyne (E.22) npu z = —yh.
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Tabnuya E3

3HaueHue ko3 duLmenTa x npu D/A

° 0,2 0,3 04
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
106° 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

OB3Ha4eHuWe: 6 — yron Mexay ny4yoM HaberatoLeil BOMHbI U HanpaBleHUeM Ha paccMaTpuBaeMyto TOUKY U3 LeH-
Tpa nperpagsl (4Ns nepefHei obpasyrolei Lunuugpa 6 = 0°).

E.10 MakcumanbsHyto JOHHY10 CKOPOCTb Vi, no.,.., M/C, B TOMKaX, PacmonoxeHHsIX Ha KOHTYpe nperpaps (0 =90° n 270°)
n Briepean nperpafbl Ha pacctosHun 0,25 oT KoHTypa nperpagel (6 = 0°), cneayeT onpeaensTe no opmMyre

th 1

= — E.23
max= 20 T shkd’ ( )

Yo

rae KoadULUEHT o, NpUHUMaeTes no Tabnuue E.4.

Tabnuuya E4
3HaueHua koaghdmumeHTa ¢, Npu D/A
MonoxeHue PacYeTHbIX ToYeK
0,2 03 0,4
Ha koHType nperpaabl 0,98 0,87 0,77
Bnepeau nperpaapl 0,67 0,75 0,75

Harpy3ku oT BONH Ha ropu3oHTanbHylo o6TekaemMylo nperpagy

E.11 MakcumarnbHoe 3HauyeHue paBHOENCTBYIOLLe Harpy3kn OT BOMH P, . kH/M, Ha ropusoHTanbHyto o6Tekae-
Mylo nperpajy (CM. pUCyHOK 8, 6) ¢ nonepeuHbiMu pasmepamn a < 0,14, M, n b < 0,14, M, Npu Z_ < b, HO (Z,—b/2) > hi2 n
npu (d — z,) 2 b JOIMKHO onpegenaTees no dopmyrne

P =P2+PZ, (E.24)

AN ABYX CIy4aeB:

- C MaKcumanbHoO ropusoHTankHoi cocTaBnsitoLeit Harpysku Py .., kH/M, Npu cooTBeTCTBYIOLWEM 3HAaYeHUM Bep-
TUKarbHOW cocTaBnstoLeil Harpysku P, kH/wm;

- C MaKkcumansHOW BepTUKanbHOW COCTaBnsAloLLIEN Harpysku P,
30HTanbHoO cocTaBnstoLei IMHenHoR P,, kH/M.

PaccTosiHusi X, M, OT BepLUMHbI BOSHbI A0 LieHTpa nperpaasl Npu JeACTBUM MakcUManbHbIX Harpy3ok P, ..
N P, 1ax AOMXHBI ONPEAENsSTLCS NO 3HA4YEHNUAM OTHOCUTENBHOW BENUYUHLI & = X/A, NPUHAMAEMbIM COTNACHO pu-
cyHkam E.4 n E.11.

- max: kH/M, npu COOTBETCTBYHOLWEM 3Ha4Y€HUN ropu-
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Pucyhok E.11 — Mpadpmkn 3HaueHuin koathdULNEHTOB coveTaHNs UHEPLMOHHOTO J,; (rpacukn 7) M CKOPOCTHOTO J,,,
(rpacoukmn 2) KOMNOHEHTOB BEPTUKANBHON HArpy3kn OT BOMH

E.12 MakcumMasnbHoe 3Ha4yeHne ropusoHTaneHoN CocTaBnsioLLen Harpyskn oT BOfH P, . . kH/M, Ha ropusoHTan.-
Hylo o6TekaeMylo nperpaay onpefensaeTca U3 psaaa BENUYUH, NonyYaeMblX NPU pasfnYHbIX 3HaYeHUsX &, no hopmyne

P =P.3& +P 3§ (E.25)

X,max Xi~xi XV Xy’

rae P,; 1 Py, — NHEPLMOHHBII 1 CKOPOCTHOW KOMMOHEHTLI FOPU30HTarLHOI COCTaBNsoLLeli Harpy3ku oT BonH, kH/M, onpe-
Aensiemble no dopmynam:

1 h
Pxi = Epgnzbz IkvexiBi’ (E.26)

2 P,
PXV: gpQﬂkaVB (E27)

XVBV’

8,; 1 8, — KOIPPULMEHTEI coYeTaHUs UHEPLIMOHHOTO M CKOPOCTHOMO KOMMOHEHTOB Harpysku OT BOJH, MpUHUMaeMble
COOTBETCTBEHHO No rpacmkam 7 n 2 pucyHka E.4 npu 3HaveHuu s cornacHo E. 1,

iV 0 —CcM. BE2;

B; ¥ B, — NHEPLMOHHBIA U CKOPOCTHOW KO3(PUUMEHTHI DOPMLI Mperpaibl C MonepeyHbIM CeYeHUeM B BUAE Kpyra,
annunca n NPAMOYronbHUKa, npuHUMaemsle no rpadukam pucyHka E.3 npu sHaveHusax a/b — gns ropusoH-
TanbHON WU bla — ANns BepTUKansHOW COCTaBMALLMX Harpysku.

E.13 MakcumansHoe 3HadeHVe BepTUKanbHON COCTaBNSAOLLEA Harpy3kn oT BOMH Ha ropm3oHTarnbHyto o6TekaemMyto
nperpagy P, na KH/M, crieayet onpeaensrs n3 psaa BenUYuH, nony4aemMblx npyu pasHbix 3Ha4eHUAX g no gpopmyne

P, =P,5,+P,0 (E.28)

z,max zi~zi zv-zy!

)

rae P, v P,,— MHEPLMOHHBIA 1 CKOPOCTHOM KOMMOHEHTLI BEPTUKarbHOW COCTaBMSAOLLEeN Harpy3sku oT BorH, kH/M, onpe-
Jensiemble No popMynam:

1 h

P, = Epgnzaz Ikveziﬁi' (E.29)
2 h?

P,,= 5pcha - k20,8, (E.30)

8,1, — WHEPLMOHHBIA U CKOPOCTHO KO3 PULIMEHTLI COYETaHs, NpuHuMaeMsle no rpadukam 7 n 2 pucyHka E.11;

6,; M 05, — KO3(PDULMEHTEI KOMMOHEHTOB BOMHOBOW Harpysk, anHmmaegAu(Za COOTBETCTBEHHO MO rpadukam 8 u e
C .

PUCYHKa E.5 NPU 3Ha4YEHUAX OTHOCUTENBHOW opauHaThl zc,rel = T,

BinpB, —cm. BE.12.
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E.14 3Ha4eHuWe ropusoHTansHom P,, kKH/M, unu BepTukansHoi P,, KH/M, cocTaBnstoleit Harpy3ku oT BOSTH Ha ropu-
30HTasbHyto o6Tekaemyto nperpagy npv nobom ee pacnonoXeHUN X OTHOCUTENBHO BepLUMHLI BOMHBI CreayeT onpege-
NATL COOTBETCTBEHHO No chopmynam (E.25) unu (E.28). Mpu 3ToM KOs pULIMEHTEI coueTaHns 8, 5,, UK 8, 8, AOMKHbI
npuHUMaTbLCA No rpadukamM pucyHKoB E.4 n E.11 gnsA KOHKpeTHOro 3HauyeHus & = x/A.

E.15 MakcumansHoe 3Ha4eHne paBHO4eNCTBYOLLIEN Harpy3kn oT BOMH P, KH/M, Ha nexallyto Ha He UunuHL pu-
Yeckyto nperpagy (CM. pucyHok 8, 6), gnameTp koTtopoit D < 0,14 n D < 0,1d gomkHo onpegenstecs no copmyne (E.24)
ans ABYX cny4aes, yKaszaHHbIX B E.11.

E.16 MaKkcManbHyt ropu3oHTanbHyo PX’maX, kH/m, 1 cooTBeTCTBYOLLYIO BepTUKanbHYyto P, KH/M, npoekuun Ha-
rpy3Ku1 OT BOMH, eNCTBYHOLLMX Ha NeXallyto Ha AHe LMIMMHAPUYECKyo nperpagy, Heo6xoauMo onpeaensTs No opmynam:

Xi zj

Px,max: Pyidxi + Padxy (E.31)
9
P, = _EPXVSXV‘ (E-32)

rae P,; v P,,, — COOTBETCTBEHHO NHEPLMOHHBIA 1 CKOPOCTHOA KOMMNOHEHTLI FOPU3OHTalbHON COCTaBNAOLWEA Harpy3kn oT
BOSH, KH/M, onpeaensemMele no popmynam:

3 h
Py =>pgn2D226,, (E.33)

h2
Pev =PgmD—-8,,, (E.34)

8 8yy M 6, 0, —cM. BE12.
MakcuMarnbsHyto BepTUKanbHyto P

z,max’
OT BOJTH criegyeT NpuHMMaTh paBHbIMKU

Xit

KH/M, 1 COOTBETCTBYHOLLYYIO FOPU3OHTaNbHYIO Py, KH/M, NpoeKLun Harpysku
9

P

=—P . P, =P
z,max 5

Xxv? X Xxv'

Harpy3ku oT BONH Ha CKBO3HO@ COOpYXeHUe U3 00TeKaeMbIX 3SIEeMEeHTOB

E.17 Harpy3aKy oT BOSTH Ha CKBO3HOE COOPY>KEeHMWE B BUAE CTEPXKHEBOW CUCTeMbl CneayeT nofy4arb CyMMUpOBaHUEM
Harpysok, onpegeneHHbix cornacHo E.1—E. 14, kak ANA OTAENbHO CTOALUX Nperpaj ¢ y4ETOM MONOXEHUS KaXAoro ane-
MEHTa OTHOCUTENBHO NPOUNSA pacHETHON BOMHLI. SNeMeHTbl COOPYXEHUS JOMKHbLI NPUHUMATLCS KaK OTAENbHO cTosALLmMe
obTekaeMble nperpafbl NpU paccToAHUAX MEXAY Ux ocamu [ 2 3D; npu I < 3D (rae D — Hanbonblunil AnaMeTp aneMeHTa)
BOJTHOBYO Harpy3Kky, Nosly4eHHyto Ha OTAENbLHO CTOSLLMIA SrIEMEHT COOPYXEHMS, HeOBXOAUMO YMHOXaTb Ha KO3 bULIMEH-
Thl CONMXEHNS MO OPOHTY Y U JIyYy y; BOMH, NpMHUMaeMble no Tabnuye E.5.

Tabnuya E5

KoadhpuLmeHTbI CONMXEHNS yr; N W, NPU 3HAYEHUAX OTHOCUTENBHBIX AnameTpos D/A
OTHocuTenbHoe
paccTosiHue Mexay v v,
ocamu nperpag /D
0,1 0,05 0,1 0,05
3 1 1 1 1
25 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 0,65 0,72 0,68

E.18 Harpy3ku OT BOMH Ha HaKNOHHbLIA 3NIEMEHT CKBO3HOIO COOPYXeHUS HeobxoAMMO NonydaTs No anopamM ropu-
30HTanbHOI| U BEPTUKaNbHOW COCTaBMSAIOLUX Harpy3oK, OpAUHATHI KOTOPbIX AOIDKHbLI ONPEeAenATLCA cornacHo E.14 ¢ yye-
TOM 3arnybneHus Noj pacqeTHbI ypoBEHb U YAaneHUs oT BePLUMHLI pac4ETHOW BOMNHbI OTAENbHLIX YHACTKOB 3NeMeHTa.

MpuMmevyaHune — Harpy3ku OT BOMH Ha 3NEMEHTLI COOPYXEHUS, HAKIIOHEHHbIE K FOPU3OHTaNN UNKU BepTUKanu
nog yrroMm meHee 25°, onpefensoTca COOTBETCTBEHHO Mo E.4 u E.14 kak Ha BepTUKanbHYIO WKW FrOPU3OHTanbHyto obTte-
KaeMmylo nperpagy.

E.19 HarpysKy oT Bo3aeicTBUA HeperynsipHbIX BETPOBLIX BOSTH HA CKBO3HOE COOpYXEHUe U3 06TeKaeMblX 3nemMeH-
TOB CreAyeT ONpefenaTb YMHOKEHUEM 3HaYeHUS CTaTUYECKOW Harpysku, nory4yeHHoro cornacHo E.17 n E.18 oT BonH ¢
BLICOTO 3aflaHHON 06€CNeYEHHOCTN B CUCTEME U CPEAHE ATNIMHON, Ha KO3 MULIMEHT JUHAMUYHOCTH K, NPUHUMAEMBbIiA
no Tabnuue E.6. _

Mpu oTHOWeEHUsAX nepnoaos T,./T > 0,3 HeOGXOAMMO BLINOSHATL AUHAMUYECKUIA pacyeT COOPYXeHNA.
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Tabnuya EB
OTHOLLEHWE NepruoaoB TC/T 0,01 0,1 0,2 0,3
KosppuumneHT AnHaMnU4HOCTU K4 1 1,15 1,2 1,3

Ob6o3Ha4yeHus:
T, — nepuop cobcTBeHHLIX konebaHnuii coopyxenus, ¢

T — cpefHuWiA Nepuos BOSTHEI, C.
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Mpunoxexue X

MocTpoeHue 3N0p AABNEHUA OT CYAOBLIX BOSH

Ana nocTpoeHns antop faBMNeHnst Ha KpernneHue G6eperoB oT CyAOBLIX BOMH MPUMEHSIIOTCS 3HA4YEHUS NTOKanbHOro

AaBnNeHUA B XapaKTepHbIX TOYKax, NnpuBeeHHbIE B Ta6ru4ue KA.

80

B Tabnuue X .1 npuHaTH cnepyrone 0603Ha4YeHUs:

hg, — BbicOTa CyA0BOM BOMHbI, M;

h,sp, — BbICOTa HakaTa CyA0BOW BOMHbLI Ha OTKOC, M,

diy — My6UHa HM3a KpenmneHma oTkoca, M;

dg, — rmy6uHa Bogbl, M;

dj, — rmny6uHa 3abuBKK LLNYHTa,

AZ; — NOHNXEHNe YPOBHA BO/IbI, M, 32 KpenneHneM oTkoca BCNeAcTBUE UNLTPaLMUK, NPUHUMAETCA PaBHbIM:

0,25hg, — ANA KpenneHns NPOTSXXEHHOCTHI0 N0 OTKOCY OT PacHETHOrO YPOBHSA BOAL! MeHee 4 M C BOAOHeNpo-
HULjaeMbIM YNopoM,;

0,2hg, — TO Xe C NPOTSHKEHHOCTLIO Gonee 4 M ¢ yNopoM B BUAE KaMEHHO| NPU3MBI,

0,1hg, — nNA BEPTUKANIbLHON WNYHTOBOR CTEHKN.



L8

Tabnuya XK1

Ycnosus C-)nropa AaBlneHnA oT Cy4oBbIX BOJTH <Dopmyna Ana onpegeneHna JaBneHNA B XapaKTepHbIX TOYKax
z=z=-hyg, P1=0;
zZ= 22 =0 p2 = 1,34pghsh;
=z, = J 2 p3 =0,5pgh
HakaT BornHbl Ha OTKOC, YKpenneH- z =23 =15hg,y1+ctg%e 3 sh
HbIA NNUTaMu
z=2/=Az py=0
z=2,=05hg p, = —pg (0.5hy,— Az);
OTKaT BOSHbI € 0TKOCa, YKpenseH- Z=2Z3=d,, P3 =Py
HOro nAuTamu
z=12z,=0,5h, P, = —pg (0.5hy,— Az);
z=2zy=d o
JloxxOuHa BOSHbI Y BEPTUKASBHON B 3 _ sh Ps = Pa
CTeHbI 2=z, =dg,+d, Py =0

glozoecel8e UD
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MpunoxeHue U

YyeT 3KpaHUPOBAHUA NPU BO3AENCTBUM HA CyAa BETPOBbIX Harpy3ok

Hanuuune akpaHupyoLLMx nperpaj ¢ HaBETPEHHOW CTOPOHbLI NPULLBAPTOBAHHOMO CyAiHa, KOTOPOE MOXET MpMBECTU
K CYLLeCTBEHHOMY YMEHbLLEHUIO Harpy3oK OT BO3AEWCTBUS BETPA Ha CyHO, yYUTLIBAETCA NyTEM YMEHbLUEHUS NoLaam
napycHOCTW MPULLBAPTOBAHHOMO Cy[Ha Ha NPpUBeAeHHOe 3Ha4YeHMe aKpaHUpyloLlei nnow@aan A, M2, orpeaensiemoil B
COOTBETCTBUM C pUCyHKOM .1 no chopmyne

A, = (h +ogHg )L, 1)

rae H, — cpefHee 3Ha4eHWe BbICOTbI AKPAHUPYIOLLMX NPensTCTBUiA, M;
L — anvHa npuyana;
hk — BO3BbIlLEHWE KopAOoHa npuyana Haj HauBbIiCLUMM YPOBHEM BOAbI, M,
0ty — KOIMMULMEHT, YUMTHIBAOLMIA CTEMNEHD SKPAHMUPYIOLLETO AeMCTBUS NPeErpagbl, ONpefensieMblil Mo BeIpaxeHuto
H, L
Oy = 0,5_6_9‘

eah

.2)

rae Ly — OnnHa unv cymMa AnnH 3KkpaHnpyoLmnx nperpag;
lg — cpefjHee paccTosAHNE SKPAHMPYIOLLNX MPEnSATCTBUIA OT KOpAOHa; Npu I, < Hg NpUHUMAaIOT [y = H, M;
a, — HanGornbLuni pasmep HagBOAHOrO CUNY3sTa NnaBy4ero oobeKTa
a,=Lnpnls<Lg
a,=Lsnpul=Lg
Ly — anuna nnasyyero obbekTa No BaTeprnHum, M.

HanpaeneHnue
BeTpa

PucyHok 1.1 — Cxema BETPOBOro SKpaHWpOBaHWS cyfHa
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Mpunoxexue K

KoadpuumeHTbI CONPOTUBAEHUA OT BO3AEUCTBUA TEYEHUA Ha NNaByune 06beKTbI

K.1 KoadhdpuymeHT conpotueneHns NPoAoNbLHON Harpyskn ot TeyeHus C, onpefensieMblil kak cyMMa KoachpuuueH-
Ta conpoTUBNeHUs hopMbI Koprnyca cyAHa, kosdduumeHTa conpoTUBneHns, 06ycnoBNEHHOro TPEHUEM BOALI NO CMOYEH-
HOV NOBEPXHOCTU CyAHa, U KoaddULmeHTa CONPOTUBNEHNUSA BUHTO-PYIIEBON rpynnbl CyaHa, onpegenseTca no hopmyre

C = O1[10+CL [17 355]} +1,2 (KA)
Bk Tk TkAR
rae C;— Ko3hULUNEHT CONPOTMBAEHNA TPEHUSA, BEIMUCAEMBIR N0 hopMmyne
C = Lsz (K.2)
(logRe-2)
Re — uucno PeiHonbaca, onpegensemoe no opmyne
VL
Re=-1%; (K.3)
v

V, — npoponbHan cocTaensaowasn cKkopocTU TedeHuns, Mic;
L, — anvHa nnasydero o6bekTa no BaTepinHnm, M,
v — KNHeMaTU4eCKMii KoaDPULMEHT BAKOCTU BOALI, NPUHUMaeMbIi pasHbiM v = 1,0 - 106, M2/c;
& — koaphuuneHT obLyeit NONHOTLI cyaHa;
By, T, — WwnpnHa U ocapKka CyAHa Npu paccmMaTpuBaeMoit 3arpyske, m;
Ar — BefMYUHA, XapaKTepusyowas nnowaab NapycHOCTH BUHTO-PYNEBON rpynnbl cyaHa, NpuHMMaemas no Tabnuue
K.1 B 3aBUCUMOCTHU OT TUNa cyaHa.

Tabnwnya K1
Tun cygHa AR
[py3oBble 240
TaHkepbl 270

K.2 KoathpunLmeHT conpoTMBNEHUs NONEPEYHOR Harpy3ku oT Te4eHUs1 peKOMEHAYETCA BbIMUCTATL No popMyne

1 Ak
— s oo S
¢, =Gz +(ch-cp) (Fj . (K4)
rae C;7 — KO3 PULMEHT CONPOTUBIIEHNSA MPU OTHOLIEHUM MTyOUHBI BOAbI K ocafke cyaHa d /T = o
C}, — KOS(PDULMEHT COMPOTUBIIEHNS MPU OTHOLLEHUM TYBUHBI BOABI K 0caake cyaHa d/T =1,
d — rmy6uHa, M;
kq — 4uncrioBoit KoapnLMEHT; ANs GoNbLIMHCTBA TUNOB Kopabne NpuHMMaeTes Ky = 2.
KoatbduupeHT conpotusnerns C;° pekoMeHAyeTcs onpefensTs no opmyrne

Cr=0,22 /LgAp /(BW), (K.5)

rae A, — dakTudeckas noaBofHas no6osas nnoljadb NapycHOCTH cyaHa, M2;
W — o6beM norpyeHHoii YacTh kopnyca cyfHa (06beMHoe BoaonaMeLLeHue), MS.

MuHuMansHoe 3HaueHue kosdpdpuunenta C;7 [OMKHO NpUHUMaTLECS He MeHee C; =0,4.

KoadhduuueHT conpoTuBneHuns C1 I'IpI/IHI/lMaeTCFI no Tabnuue K.2 B 3aBMcrmMocTu OT 3HayeHus 8L, /uJT_, rae d —
KoadpdpmumeHT obLyeit NoNHOTEI CyAHa, u A, /BT, — KO3(DULMEHT NONHOTLI MUAENb-LLINAHroyTa cyaHa. Ans npome-
XKYTOUHBIX 3HA4YeHUI L /u\/T_ 3Ha4yeHus Ta6JEIVIL|,bI K.2 gonyckaetcs VIHTepI'IOJ'IVIpOBaTb 1 aKkcTpanonuposaTe. MuHUMans-
Hoe 3Ha4eHue KOSquDVILWIeHTa C1 OOIMKHO NMPUHUMETBLCA He MeHee C =2,0.
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Tabnuya K2
8Ly /1y, c!
20 2,00
40 2,84
60 3,64
80 4,50
100 5,44
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Mpunoxexue 1N

PacueT Harpy3ku oT HaBana npuiIBapTOBaHHOIO CyAHa Ha NpUYanbLHoOe COOpyXeHue
Npyn BOSTHEHUMU

1.1 Oedopmanys oTGOAHBLIX YCTPOWCTB (M NPUYANBHOMO COOPYXEHHA) A, M, BO3HUKalOLIas Npu Hasarne npuwsap-
TOBaHHOrO CyfiHa Ha Npu4an noj AeiAcTBUeM BOSH, onpegensaeTcs no dopmMyne

Az=2(j+“7°), (n.1)

rAe A — cpefiHee 3HaYeHWe aMNNUTYAbl NONEPEYHO-TOPU3OHTArBHLIX KofleGaHunii ToYKW KoHTakTa 6opTa cyaHa ¢ oT6oit-
HEIMU YCTpoWCTBaMM, M, onpegensemMoe no popmyne

A=x=; (n.2)

NSt

I/
X=%y (xn + ZE%XQKQJ; (1.3)

rae ng — CMeLleHne LeHTpa nonepe4HO-rTOpU3oHTabHbIX KonebaHuii, M; onpeaenAaeTca no rpachle PUCYHKa 18

y Vo
3aBUCUMOCTH OT 3HaYEHWIA NapameTpos — u P,

(0]
; (.4)

VeV —————— (J1.5)
1 (’WJ (le)
kn \Py Po

Ky, — KOS(POULIMEHT NPpUCOEAUHEHHON Macchli BOAL! NPK Kauke cyaHa, onpeaensemelii no Tabnuue J1.1;
Ve — KO3 pUUMEHT AeMNUpOBaHNS NOABOAHON YacTbIO NPUYANbHOMO COOPYXEHUs, NPUHUMaeMbli B 3aBuUCH-
MOCTM OT KOHCTPYKLMM NPUYanbHOro coopyxeHus no tabnuue 1.2,
v, =1 — ANs cny4as Ka4ku cyaHa;

Iy, ly — abcuucea 1 opaHaTa TOUKN NPUMOXEHNS HArpy3kn OT HaBana CyAHa OTHOCUTENLHO €ro LIeHTpa TAXeCTH,
OTCYWUTLIBAEMbIE MO NPOLOSbHON U BEePTUKANbHON rMaBHBIM OCAM COOTBETCTBEHHO, M;
Py Pg — PARNYCHI MHEPLIM CYAiHA OTHOCUTENBHO BEPTUKANLHON U FOPU3OHTAIEHOI ITTABHLIX LIGHTPanbHBIX OCed, M;

v o - “
6 =" — cpeaHnas yacToTa, ¢!, Bo3feiicTBYIOLNX Ha CYAHO BOMH, e T — CPefHWii B CUcTeMe Nepuop BOSH, C;
T

»= el — NpuBeAEHHas YacToTa MOMNepPeYHO-ropU3OHTaNBHBIX KoNeBGaHWinl cyaHa Ha oTGOMHLIX YcTpoiicTax, ¢!,
pw rae Cp — KO3(PPULIMEHT XKeCTKOCTU OTGONHOMO YCTPONCTBA, onpeaensemMblit ANA Ha4anbHOro, SIMHEAHOro,
yyacTka XapakTepucTuku «cuna — gedopmauusay, H/m,

N —4ncno oTBOHBIX YCTPOCTB, OAHOBPEMEHHO AePOPMUPYEMBIX NPU HaBane; ANA OTOOWHLIX YCTPOWCTB C
CYLLECTBEHHO HEMMHENHBIMU XapaKkTepucTUKaMm (KOHUYECKMX, apoYHbIX U T. N.) NpUBEAEHHAas YacToTa ro-
nepevHo-ropu3oHTanbHbIX KonebaHuii cygHa @ JomkHa 6biTb YMHOXeHa Ha koadduumeHT 0,7;

W — BogonsMelLeHue cyaHa, M3, npu paccmaTpueaeMoil Harpyske;

P — NMNOTHOCTb BOAbI, KI/MS;

U W e — napameTpbl, onpegensemMele no pucyHkam 1.2 u 1.3 coOTBETCTBEHHO;
Xy — KOapPULMEHT, yunTeIBatOWMIA HedbpOHTaNbHBIA NMOAX0S BOMH K AMaMeTparnbHON NoCcKOCTU CyAHa, onpe-
AenseTcsa no rpaduky pucyHka 1.4, roe L, — ANWHa cyaHa MexXay neprneHankynapaMu, M; y — yron noa-
Xofj@ BOSTH, OTCYUTBIBAEMBIA OT MPOAONEBHON OcK CyaHa,;
A W %o — PEAYKUMOHHBIE KOPDULIMEHTHI NONEPeHO-TOPU3OHTaNBHON 1 GOPTOBOI Ka4kn COOTBETCTBEHHO, Onpefie-
NAKTCA No rpadukam pucyHka J1.5;
Ko — KO3(ULMEHT AHaMUYHOCTM BOPTOBOM Kadku, ONpefenseTcs no rpadpuky pucyHka J1.6, rae oy = 2n/ty —
B coBCTBEHHas YacToTa 6opToBOW Kadku, ¢, 1y — coBCTBEHHbIN ee Nepuog, ¢;
A M A — COOTBETCTBEHHO CpefHMe B CUCTEME 3HAYEeHWUA BLICOT W AJTMH BOMH, BO3AEHCTBYIOLLNX Ha CYAIHO, M;

J — KO3 dULMEHT nepexofa OT CPefHUX 3HaYeHUi K ManoobecnedeHHbIM 4NA aMnNiuTyA nonepeYHo-ropu-
30HTanbHLIX KonebaHuii To4kn koHTakTa 6opTa cygHa ¢ oTOoiHBIMU YCTpoUCcTBaMu, pacnpeseneHHbIMU no
3akoHy Penes; onpegensietca no Tabnuue /1.3, B pac4eTHOM criy4ae creayeT paccMmartpusaTe Hasan 1%-i
obecne4yeHHOCTM.
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Harpyska, nepefaBaemasi NpuyansHOMY COOPYXEHUIO Yepes OTGOMHbIE YCTPOWCTBA, PacnoNoXeHHbIe B CpeaHel
4acTy y4acTka KOHTaKTa CyfHa C COOpYXeHWeM L, orpefienseTca B NPeANonoXeHM HaBana cyfjHa naroM, Korga ece n
OTGOMHBIX YCTPOMCTB B NpeAenax NpsiMOSIMHENHOR YacTi 6opTa 4edopMUPYIOTCS paBHOMEPHO.

Tabnuya J1

OTHoCuTEnNb- 3HaveHus koaduLMeHTa K, Npu napameTpe Bo?/g, paBHOM

Has ocajka
dJd 0,5 1,0 2,0 3,0 4,0 50 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

O6osHaveHus: B n d, — Hanbonbluas WNpUHa W ocafika K rpysy pacdeTHoro cyaHa, M; d — rnybuHa akBa-
TOPUMW Y COOPYXKEHUA, M; © = @ — CpeAHAsa YacToTa BO3feiCTBYIOLMX Ha CYAHO BONH, 1/c; T — cpeaHuii B cucteme
nepwoa BOJH, C. T

Harpyska, nepegaBaemasn npuyanbHOMY COOPYXEHUIO Yepe3 OTOOWHbIE YCTPOUCTBA, PacnonoXeHHble Ha KoHLax
y4yacTka KOHTaKTa, onpefensieTcs B NpefnonoXeHun HepaBHOMEPHOro Hasamna (nog Yriom, Npyu Hamuuuu pbickaHus),
korga n=1.

Vvo
4? 0 0 0,005 0,01 0,02 0,03 9594

; ] VAR /4 4 7 '
44 P "// Vi 71 | |z ,J//go‘r’

2 p

4,0 / i/ '/4/ // 74 < 2 0,07
3,6 A/ aAN7. 8V 4P =
32 [ I A A A 1 010

) / /r /{ J
2,8 // A Vi ,%/ 1AL £S5
04 /,’//,,///f,// 1 L~ 7 20|

. & =

’ /
16— //' 2 %;;,/f L%

! L — T W
0,8 ///// /ﬁﬁg//

“I W
0,4
Mo | Mo

_f -08 -06 -04 -02 0 02 04 0,6 0,8 A

CnnoLwHble fIMHUN — LWBapPTOBbl N3 CUHTETUYECKUX U PACTUTENBHbBIX MaTepnanos; NYHKTUPHbIE — CTallbHble LLBaPTOBbLI

PucyHok J1.1 — Npadpuk ansa onpepeneHuns napaMerpa ﬂfo
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Tabnuya 1.2
o KoachpuumeHT v,
KOHCTPYKLMU NpUYariHbIX COOpYXKEHUI NEMIHPOBAHMS
HabepexHble M3 OOLIKHOBEHHLIX UMM (PaCOHHLIX MacCUBOB, MaCCWBOB-TUraH- 0,75
ToB, o6onoyek 6onbLLIOro guameTpa U HabepexHble Ha CBalHBIX onopax ¢ ne-
PEAHUM LUMYHTOM
HabepexHble acTakaflHOro MNU MOCTOBOro Tuna, HabepexHble Ha cBaiiHbIX 0,85
onopax ¢ 3aHUM LUMYHTOM
[Mnpcel acTakagHOro UM MOCTOBOrO TWNa, Narnbl NpUYanbHble, B TOM YUcne ro- 1,0
NOBHbIE UMW pa3BOPOTHbIE

AN

0,6 \

~

-
0,2 ~

\

>~

0 04 08 12 16 20 24

PucyHok J1.2 — Npadpuk Ansa onpegeneHnsa sHaveHms w

&
'6 M\

FEVA
VAN
/| I\

04
\\

0 0.4 0,8 1,2 1,6 2,0 2,4 AT

>|mw

PucyHok J1.3 — Mpaduk Ansa onpegeneHmns sHadeHus €
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PucyHok J1.4 — Npadpuk gns onpegeneHuns sHadeHus pedyKUnoHHOro kosgpguumeHTa Xy

Tabnuya J1.3

1,0

0,8

0.6

0,4

0,2

0 1 2 3 4 5 6

L
nn
——C0Ss
3 v

88

OBecneyeHHOCTb, % | 1 | 3 | 5 | 10 20 50
j | 242 | 21 | 195 | 17 143 0,94
Xn
1,0
3
0,8
2
0,6 \
\ 1
0,4
\\
0,2 \§

PucyHok 1.5 — Npadouk ona onpegeneHns sHa4eHnin peqyKunoHHbIX KOS hULneHToB Xn M Xo

02 7

NR/74

0,6

/
08 <
1,0/) B

o 4 08 12 16 20 =siny

1 — CyAHO B NOnHoM rpysy; 2 — B 6annacte; 3 — nopoxHee
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kg
9,0
8,0
7,0
1
1
6,0
|2
5,0 -
3
]

4,0 ’
3,0 ’
M,

4

1,0 \

002 06 10 14 18 22 26 olog

1 — cyaa Ges kunelt; 2 — Co CKyNOBLIMU KUIAMU; 3 — CO CKYNOBLIMU KUNSMU U GOPTOBLIMU FPeBGHBLIMW BUHTaMU

PucyHok J1.6 — Mpadouk Ans onpeaeneHna koagduuueHTa AuHaMuiHoCTH 60pTOBOI Kauku cyaHa Ky

J1.2 Harpyaka Ha oTaenbHoe oT6oiiHOe YCTPONUCTBO NpU Kadke NpULBapTOBaAHHOMO CyfiHa Ha BonHeHuu (6e3 yyeta
BeTpa W TeueHns) NpubrniwkeHHo onpeflensaeTca Kak NpousseseHne KoaphuLneHTa xecTkocTn yeTpoiicTBa C, Ha 3Hade-
HUe fedpopmaLum oTEOHOrO YCTPONUCTBA A,, BblYUCTIEHHOE Mo dopmyne (J1.1). MonHas Harpyska Ha oTGolHOe YCTPOiA-
CTBO B YCIOBUSX BO3[€ACTBUS BETPA, TEYEHUS 1 BOSTH ONpPeaensaeTca Kak CyMMa Harpy3ok oT BeTpa U TeveHus (6e3 yyeta
BOMHEHWS), BEIMUCIEHHBIX M0 6.7, U OT HaBana Npu ka4yke NpuULLIBapTOBAaHHOMO CyfiHa Ha BOITHEHUM.

J1.3 OpMEHTNPOBOYHbIE 3HAYEHUS YCUNUIA B LUBAPTOBHLIX KaHaTax Mpu Kadke NMpULLBapTOBaHHOIO CyfiHa Ha BOM-
HeHuu (6e3 ydyeTa BETpa U TeYeHMUs) ONpefensieTcs aHanorMyHo Harpy3kam OT HaBana CcyAHa Ha npuyan. YanuHeHue
LIBAPTOBHBIX KaHaTOB A, NPpU Kadke CyaHa Ha BonHeHun onpegenserca no opmynam (J1.1}—(J1.5). OcHoBHble oTnuumna B
onpefeneHnn ycunuii B LUBapToBax OT ONpeAeneHns Harpy3ok Ha oTOoHbIe YCTpoiicTBa CBA3aHbI C BbIYMCIIEHNEM KO3dh-
dumuymeHTa v no dopmyne (J1.5) n onpegeneHnem NpMBeAEHHON YacTOTHI MONEPEYHO-TOPU3OHTaNBHLIX KonebaHuii cygHa,
MCXOAS M3 XKECTKOCTY LLUBAPTOBHbLIX KaHaToB.

J1.4 nsa onpegeneHns BONHOBOW COCTaBNALLEHA YCUNWUA B LUBapTOBaX NP BbIYUCIIEHUN KoadduumeHTa v no ¢hop-
myne (11.5) sHaueHns [, u Iy NpUHUMatoTCA paBHBIMA abcuucce M opauHaTe TOYKU KpenrneHus Hanbonee HarpyXeHHbIX Ho-
COBbIX U KOPMOBBIX NMPYXUMHbIX LUBAPTOBHbLIX KAHATOB CyfjHa OTHOCUTENBLHO ero LeHTpa Macchl. B nepsoM npubnuxeHun
L, MPUHMMAETCH paBHLIM NOMNOBUHE ANUHLI CYAHA MEXAY NeprneHAUKynspamu, a ly — pasHoCTU MeXay BhICOTON 6opTa
CYyfiHa 1 BO3BbLILLEHWEM €ro LieHTpa Macchl OTHOCUTENbHO OCHOBHOW NINOCKOCTU. Mpu onpeAeneHnn NnpuBeaeHHo| HYacToTbl
nonepeYHo-ropu3oHTasbHbIX KonebaHuii cyfHa KoadduLmerT C, NpUHUMaeTCst paBHbIM NiMHeapn3oBaHHOMY KoadduLm-
€HTY XeCTKOCTY LUBApPTOBHOrO KaHata cynHa C,,, @ YACMNo N — YUCNY HOCOBBLIX U KOPMOBLIX MPWKNMHBLIX KaHaTOB CyAHa.

JIMHeapun3aoBaHHbI KOSPPULMEHT XKECTKOCTM LUBAPTOBHOIO KaHaTa NpubnxkeHHo onpesenaTcs no dopmyne

m-1
Crn = Nk (Alipax )
rae Np — pa3pbiBHOE ycunue kaHara, H;

k, m — 4ucnosble KO DULNEHTLI, MPUHUMaeMble no Tabnuue J1.4;

Alp,a — [OMyCKaeMoe OTHOCUTENBHOE YASTMHEHNE KaHaTa, NpuHuMaemoe no Taénuue J1.4.

Tabnuuya J.4

Tun kaHaTa Honyckaemoe oTHoCUTenNbHOE yanuHeHNe Al . k m
CranbHol 0,010 22,5 1,0
KanpoHoBbIi 0,252 1,5 1,46
HelnoHoBbIN 0,226 2,3 1,64
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OkoHyYaHue mabnuupl /1.4

Tun KaHaTa ﬂonyCKaemoe OTHOCUTENIbHOE yANMUHEHNe AlmaX k m
TepuneHoBbIN 0,156 472 1,64
MonunponuneHoBbIf 0,163 46 1,73
[lonnaTnneHoBLINA 0,168 6,7 1,97
KypanoHoBbIi 0,122 3,4 1,35
MaHUNbCKNi 0,123 27,4 2,24
CunsanbcKuia 0,112 28,3 2,16
[NeHbKOBLIM 0,111 32,0 2,21

J1.5 MakcumankeHoe ycunve B LUBapTOBHLIX KaHaTax Npu Kadke CyAHa Ha BONMHEHWW OnpeAenseTcsa Kak npousse-
JeHue yanuHeHUA KaHaTa, BblducrieHHoro no gopmyne (J1.1) Ha nMuHeapusoBaHHbIA KOSPULIMEHT KECTKOCTU KaHaTa
C,, @ NorNHoe MakcMMarnsHoe yeurve B LIBapTOBHBIX KaHaTax NPUHUMAaETCA paBHLIM CyMMe YCUMWiA OT BeTpa, TeYeHus,
onpegereHHeblx no 6.12, n BonH. MonHas BoNHOBas COCTaBMsoLas WBapTOBHOMO YCUIUA Ha LUBApTOBHLIA Nan npuyana
NPUHUMaETCH paBHOW NPOM3BELEHUIO BOSTHOBOW COCTaBNSAIOLLEN YCUIUA B KaHaTe U Y1cia KaHaToB, 3aBefeHHbIX Ha nar.
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Npunoxexnue M

OnpegeneHue 3Heprun HaBana cygHa npu noaxoae K Npu4asibHOMY COOPYKEHUIO

M.1 [pu onpegeneHnu KUHETUYECKON 3Heprim E,, Kbk, HaBana cyfHa Ha NpudansHoe coopyXeHue (CM. pucyHok M.1)
no cdopmyne (40) HopmasbHasa cocTaBnstoLas CKopocTu nogxoaa cyaHa vV, M/c, npuHumaetcs no Tabnuue M.1.

Ls
y
X
B2
) y
o
—_——— L e——— — — — -~ — — — JIuHMA npu4ana
T 14 v,
Yy
Vi
PucyHok M.1 — CxemMa KOHTaKTa cyaHa ¢ npu4anom
Tabnuya MA
[onyckaemas HopManeHas cocTaBNAOLWasn CKOPOCTM NoAXoAa cyaHa, V), m/c,
C pacyeTHLIM BoaousMeLleHnem W, Teic. T
Twun Yenosua
aKkBaTopuu | LUBaPTOBKU 400
Ho1 2 3 4 5 10 20 30 40 50 100 | 200 | 300 "
Gonee

OTkpblTas |CnoxHele | 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
CpegHve | 067 | 0,58 1 0,52 | 0,49 | 0,46 | 0,38 | 0,30 | 0,26 | 0,24 | 0,22 ( 0,17 | 0,13 | 0,11 | 0,10
MNpoctbie| 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
3akpbiTas |Cpennue | 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
Mpoctele | 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

MpuMedaHne — YCrOBUS, Yallie BCEro UCMorib3yeMble B pacyeTax, BblAefeHbl XUPHLIM WpndToM. MpocTeie
YCMNOBUS YUUTLIBAOTCA MPU LIBAPTOBKE BLICOKOMaHEBPEHHLIX CYA0B C NOAPYNMUBAIOWMMU YCTpoicTBamMu 1 060pyaoBa-
HUEM NpuYana cMcTeMammn KOHTPOISA WBaPTOBKM.

Ocobhlii criyyait — BBOZ CyAHa B LM03 (40K). BsaumogeiicTBre cyfHa ¢ HanpaBnawoWwmuMmn oTOOWHUKaMK (CM. pu-
cyHok M.2) fomkHo onpeaensaTbest NPoAorbHON cocTaBnsAowWweh ckopoctn V) = V- sina.

PucyHok M.2 — CxemMa KOHTaKTa cyjHa ¢ HanpasnsaoLwyuMm oTOONHUKaMK NpU BXOAE B LUMHO3 (A OK)
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M.2 OnpegeneHue KO3(hUUUEHTA v, YUUTLIBAIOLLIETO YCIOBUS WBAPTOBKN M KOHCTPYKLWN NPUYanbHLIX COOpyXe-
HUIA, BLINOAHAETCA Mo hopMyne

¥ =C,,CC.C (M.1)

e’c’s’

rae ¢, — K03(pOULMEHT NPUCOSAUHEHHON MacCCh;

Ce — KO3PMDULMEHT IKCLIGHTPUCUTETA, YUMTHIBAIOLLMIA AUCCUNALINIO SHEPrUKA NMPU NOBOPOTE OTHOCUTENBHO TOUKU CO-
NPUKOCHOBEHMSA C OTEOMHUKOM;

C, — KO3(PPULMEHT CKBO3HOCTH NpUYana, YUUTLIBAIOLLMIA aMOPTU3MPYIOLLNE CBOACTBA CNOA BOALI MEXAY KOPMYCOM
npuUYanuBLLIEro cyaHa u npuyana;

Cg — KOI((PULIMEHT KECTKOCTH, YHUTLIBAIOLWMIA NOrNOWEHNe YacTu SHeprun HaBana 3a c4eT ynpyroi agecopmaumn
OTGOMHBLIX YCTPOMICTB.

M.3 Onpepenexue koadpuuneHTa ¢, NpUcoeANHEHHON MaccChl

Mpu noaxoge cyAHa K npudany 6opTom (narom) (CM. pucyHok M.3, a) B 3aBUCUMOCTHN OT COOTHOLLEHUS OCafKu cyaHa
dg, M, N IMyBuHLl BOALI d, M, CRefyeT NpuHUMaThL

€y, =18 npu did, <17
¢, =2,625—0,75d /d npn 1,1<d/d <15, (M.2)
¢, =15 npu d/d,215.

Mpn noaxoge cyAHa K Npuyany KOPMOHA Unn HOCOM (cM. pucyHok M.3, 6) ¢, = 1,1.

M.4 Onpepenetue koadppuuneHTa ¢, IKCLUEHTPUCUTETA

KoadbduuueHT ¢, onpeaensetcs B NPeANONOXKEHNN, YTO LIGHTP Macchl CyAHa HaxoauTCs B ero cpefiHeil Touke no
AnuHe (cM. pucyHok M.1) no copmyne
K2 + R? cos?
Co=——> 2 (M.3)
K2+R2

rie R — paccTosiHWe, M, OT LieHTpa Macchl CyfHa [0 TOUKM ET0 COMPUKOCHOBEHUA ¢ OTGOMHWUKOM, onpegensieTcs no gop-

Myne
R= ,/y2 +(B/2)%; (M.4)

K — paguyc, M, KpyroBOro 1BUXEHWS CyAHa B aKBaTOpUW Nepes NpudanueaHueMm, onpegensietca no copmyne

K=(0,196+0,11)Lg; (M.5)
8 — Ko3ahpMLUMEHT NONHOTEI BOAOU3MELLEHUS CYHa, onpedensaerca no popmyne
= ; (M.6)
pLBd

@ — Yyron, rpag, Mexay HanpasneHuem AedcTBUA cKopocTn V 1 nuHuei R (em. pucyHok M. 1); npu ¢ < 10° npuHumMaetcs
=10

W — BogousmelleHue, T,

Ly — nosHasa gnvHa cyfHa, M;

B — wwupwvHa cyfHa, m;

y — paccTosHue, M, Mo rnpofoNbHOA OCU CYHa OT ero LieHTpa TAKeCTU A0 TOYKM MakcuMarnbHOW KpuBu3Hbl BopTa
B nraHe (cM. pucyHok M.1);

P — NNOTHOCTb BOAbI, T/M3,

B nepsom npubniwkeHun 3HadeHnst KoathduuymneHTa ¢, Npu npuyanusaHun AN Tpex pacnpocTpaHeHHbIX cryvaes
LUBAPTOBKW MPUHUMAIOTCHA PaBHLIMU:

Ha YeTBepTb ANnHbl ee= L /4 ¢, =0,4—0,6;
Ha TpeTb ANUHbl && =L /3 ¢, =0,6—0,8;
B CpefiHeli Tovke && = L /2 ¢, =10.
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Mpuyuan
B
Vg .
-— ©
L ©
e i i i S
a
Mpwyan
—
=77
< <’
L ©
6

a — noaxoa 6opToM (narom); 6 — noaxoz, KOPMOW UMK HOCOM

PucyHok M.3 — Cxembl nofixofia cyiHa K npudany

M.5 3HaveHne KoapuLmeHTa ¢, CKBO3HOCTH Npuyarna (CM. pucyHok M.4) npuHumaetcs ¢, = 1,0 B cnyyasx:
- OTAENbHO CTOALUX NpUYanbHbIX YCTOEB;

- CKBO3HbIX KOHCTPYKLMWIA Nnpuyana;

- Mpw yrne npuyanueanuns a > 5°.

3HadeHwe KospuLmenTa ¢, = 0,9 npuHUMaeTcs B Cryyasx:

- CMNMOLUHOI KOHCTPYKLMW Npuyana;

- Mpw yrne npu4anueanuns a < 5°.

(

r

2] 1
a 6

a — CrnolwHas KOHCTPYKLUMS; 6 — CKBO3Hasi KOHCTPYKLUSA

PucyHok M.4 — Tunbl KOHCTPYKUUK Npuyana

M.6 OnpepneneHue KoadpuLIMEHTa KECTKOCTU Cg

[ns oT60MHUKOB, BLINOMHEHHBIX M3 ManogedopMUpyemMblx Matepuanos [6eToH, fJepeBo, NonMaTuIeH (B BUae 6py-
CbeB), pe3nHa TonLMHoh MeHee 150 MM], crneayeT NpUHUMaTL KOS(MULIMEHT XeCTKOCTH ¢ = 0,9.

Mp¥ NPUMEHEHUM MSTKUX PE3NHOBBLIX (KaK MPaBUio, nosklx) oT6oiiHnKkoB (Npu TonwuHe 6onee 150 Mm) ¢ = 1,0.

M.7 SHeprusa E,, KK, KOTOPYIO AOMKEH MoracuTb OTGORHUK, C Y4ETOM Cry4aiiHbiX CTONKHOBEHNH, olmMBok nepco-

Hana, HeucrnpasBHOCTEN, KOMBUHaLMK STUX (haKTOPOB onpefensieTcsa no popmyne
Ep="YEq (M.7)

rae ys — koapuLmeHT 6e30NacHOCTH, NpUHUMaeMbI no Tabnnye M.2.
Mpy HanNU4uM Ha NPUYaNLHOM COOPYXEHNN CUCTEMBI KOHTPOSIA 3a nepeMeLLeHUsAMM CyiHa 1 ero CKOpoCTbI0 Koad-

uULMeHT v NpuHUMaeTcs pasHom 1,0.
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Tabnuya M2

Tun cyaHa Ys
TaHKepbl, CyxXorpysbl, rpy3oBble cyfia BogouamelleHnem MeHee 20 ThiCc. T 1,75
Gonee 150 TbiC. T 1,25

KoHTelliHepoBO3kbl BogounsMeLleHneM MeHee 50 Thic. T 2,0
oonee 150 ThiC. T 1,5

Cyaa ¢ ropuaoHTanbHeIM cnocoboM Norpysku, napombl 2,0
Bykcupel, paboune cyaa n T. n. 2,0
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MpunoxeHue H

OnpegerneHue ycUsiMi B WIBaPTOBHbIX KaHaTax

H.1 ®opMynbl, NpuBefeHHble B HACTOSILLEM MPUIOXEHUW, NPUMEHSIIOTCS NPK ONPEeAeneHnn YCUnuii B OTAeNbHbIX
LUBAPTOBHbIX KaHaTaX C y4eTOM PaKTUHECKON CXEMBbI LLUBAPTOBKW CyAHa, YITOB HaKNoHa U AMWH OTAENbHbLIX KaHaToB.

H.2 Onpepenenne ycunuid N, kH, B oTAENbHLIX LIBAPTOBHLIX KaHaTax Ha TymBbl npuyana, npu KoTopbIX CTOsHKa
6yneT 6e3onacHoit, BLIMUCNAIOTCS NO hopMynaM:

- ANs HOCOBOW W KOPMOBOW rpyNM NPUKMMHBIX LUBAPTOBHBIX KaHaTOB

0,6Q,
= — o1 ; (H.1)
sino. cosf.
Y
i j
j=1
- ANA NPOAONbHLIX LWBAPTOBHbLIX KAHATOB W LUMPUHIOB
N 1
- tot
N; 0 , (H.2)

=— —
sin o; cos f; r

G2
j=1

roe [; — ANuHa LWBaPTOBHOTO KOHLA, B KOTOPOM AeicTByeT ycunue N, m;
lj — AJIMHbI WBAPTOBHLIX KOHLOB B rpynne, M (j=1, 2, ..., n,);
n, — YUCrO LUIBAPTOBHLIX KOHLIOB B rpynne;
o — Yron Mexay npoekLUueid LWBapToBa Ha roOpU3OHTanNbHY MMNOCKOCTb U NMTMHWER KOpAOoHa npuyana (CM. pucy-
Hok 17), rpag;
B; — yron mexay nuHueit Aeictens cunel N; U ee npoekLmeil Ha ropu3oHTanbHY NNOCKOCTb, rpaf;
Qyopr Nyt — COOTBETCTBEHHO MonepeqHas U NpoAosbHas cocTaenstowne, KH, OT AecTBUA BETpa 1 TedeHUs], onpejens-
eMble No 6.4 n 6.5 ¢ y4eTOM SKpaHUpPYIOLLEro 4ENCTBUS COOPYXEHWIA ANA pasfUYHbBIX 3HAaYEHUA CKOPOCTH
BeTpa V,,, m/c.

95



CI 38.13330.2018

Mpunoxexue M

McnbiTaHue nbAa HA OQHOOCHOE CXKaTue

OT6Op, U3roTOBNEHUE N NOATOTOBKA 06Pa3LUOB K UCNbITaHUIO

O6pasupl nbaa oToupatotes U3 N cnoeB NeasHoro Nons Tak, YTobbl MX ANUHHBIE OCKU GbINK NEPNEHANKYISIPHBI Ha-
npaBneHWIo pocTa KpucTansnos; npu atom N = 3.

O6pasupbl Nba U3roTaBnMBaloTCA B BUAe NMPU3M KBaApaTHOrO CEYEHWUs WU LMIMUHAPOB KPYrNoro ceYeHusi ¢ oT-
HOLUEHUEM BbICOTHI K WWPUHE (AnamMeTpy), pasHbiM 2,5. LLinpuHa obpasua aomkHa He MeHee YemM B 10 pas npesblllaTh
CpeaHWiA NnonepeYHbI pasMep KpucTanna, onpeaensemMblid Mo gaHHBIM KpucTannorpadu4eckoro NccnefoBaHus.

OTKNOHEHWe pa3mepoB o6pa3sLoB OT CpeAHUX B Cepun He AOIMKHO ObiTb Gonee +1 %. MoBepxHOCTb 06pasLoB
JomxHa 6bITb raaKoi, poBHON, 6e3 TpeLWH, CKoNoB, PakoBUH, 3ayCeHLIEB U APYrMX AedeKToB.

LinnuHgpudeckne obpasupl cneayeT U3roToBNATL HA TOKAPHOM CTaHKe, a Npu3MaTndeckne — Ha ropusoHTarnbHo-
hbpe3epHOM CTaHKe.

MpaHu npuamatuyeckux obpasuos pekomeHayeTcsl obpabaTbiBaTh NONapHO ABYMA dpesaMu, YyCTaHOBNEHHbIMU Ha
OfHOM Bany C pacCTOAHMEM MEXAY HUMU, paBHbIM WWPUHe o6pasLa, npu obpaboTke GOKOBLIX rpaHei, U ¢ paccTossHUEM,
paBHbIM BeicoTe 06pasua, npu 06paboTke ONOPHLIX rPpaHei.

Mepen ucnbiTaHWem obpasLibl UCCNEAYemMOoro Cnos BbAEepXUBalOTCA He MeHee 1 Y Npu TeMnepaType cnos t;, onpe-
Aennemoii No AaHHbIM UCNBITAHUIA, @ NPU UX OTCYTCTBUM — MO PacHETHOMY pacrnpeeneHunio Temnepartypbl BHyTpU neas-
HOro NokpoBa.

O6opyaoBaHue

UenbiTaTenbHbie MalwmnHb A0MKHEI GbITb YCTPOEHBI MO TURY MaLUMH C YNpaBnsieMoi CKopocThio fedopMaumn. Hau-
Gonbluan cospaBaeMasi MalUMHONM Harpyska AofMKHa He MeHee YeM B [iBa pasa NpeBbiluaTh paspyLUatoLLyto Harpysky ans
UCNbITEIBaeMbIX 06pasLoB.

VicnbiTaTensHble MawuHbl AOMKHBI GbITb C aBTOMaTUeCKOi 3annchio KPUBOIM «Harpyska — Aedopmauyuss u obe-
CMeYMBaThL U3MEPEHWE Harpy3ku ¢ NOrPeLIHOCTLIO He Goree +5 %.

MNpoBeaeHue ncnbiTaHUM

O6pasLibl CXUMAKOTCA BAOb ANMHHBIX oceil. O6pa3Lbl MCCNIEAYEMOro CRos UCTLITLIBAIOT Npu Temnepatype ; u no-
CTOSIHHOI CKOpPOCTU filedhopmalLiui, NpUHUMaeMoii ANa NPecHOBOAHOMO NbAa paBHON £, =3-104, ¢, a ana mopckoro
nbaa — no Tabnuue M.1.

Tabnuuya MA

TemnepaTypa nbaa B /-M cnoe ¢, °C -2 -10 -15 =23 1 Huxe

3HaueHve é,=3.104, ¢! 0,5 1,5 2,0 30

O6paboTka pe3ynsratos
PaspyLatolliee HanpsixeHne (NMPOYHOCTL Ha OJHOOCHOE cxaTue) Ans Kaxgoro obpasua Cj, MMa, BeluMCnAETEA No

popmyne
C _ (Pmax)j I_l 1
j=—" (.1
rae (Pmax)j — paspylaroLlas (MMKoBas) Harpyaka ans j-ro obpasua, onpegensemMas no guarpaMMe «Harpyska — gedop-

mMaumsay, MH;
f — nnoLLaAb NepBOHa4aNbHOMO NOMEPEYHOro ceveHus obpastia, M2.
3a pesyneTaT UCnbITaHUsA cepun oBpasLioB UccrefyemMoro crost MpUHUMaeTes 3HadeHne C; t A, rae C; — cpeaHe-
apudmeTnyeckoe 3HaYeHWe napannenbHelX onpefeneHunii NPOYHOCTM Nbja Ha ofHOOCHoe cxaTue, MIMa, BeivMcnsemoe

no opmyne
n

1
C,-:;ZCJ-, (Mn.2)
Jj=
rae N — YNUCro UCMbITYEMbIX 06pasLioB;
A;j—cm.B7.4.
Mpadbuyeckn pesynsraT UCMbITAHUA cepui 0BpasLoB MCCreayemMoro crost U3oBpaxaeTcst TOUKOW U ABYMS paBHbI-
MW OTpe3KaMi, OTIOXEHHbIMIU BBEPX U BHU3 OT 3TOW TOYKM, TOYKa COOTBETCTBYET CpeAHeapUtMeTUYECKOMY 3Ha4YeHUIo
npepena npoYHOCTU NbAa, @ OTPE30K — CPEAHEMY KBagpaTUHeCKOMY OTKITOHEHUIO CyYailHOoA NOorpeLlHoCTN N3MEpEeHUA.
YKkasaHue yucna ucnbiTaHHbIX 06pa3LoB 0653aTenbHO.
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Mpumepbl rpacdpuyeckoro NpeacTaBNeHNs pe3ynsTaToB UCTIBITAaHUIA HECKONBKUX cepuil 06pa3LoB NokasaHbl Ha pu-
cyHkax .1 un M.2.

Cyn» MMNa
6 ]
P
4 ]///
4 =

/8%s

0 8 -6 -4
t, °C

X — npusmaTuyeckuii nea (pasMepbl 06pasuos 25 x 25 x 50 cm)
O — 3epHUUTBLIN (CHeXHbIN) e (pasMepbl 06pasLoB 15 x 15 x 30 cm)
@ — BOJIOKHUCTBLIN (LLeCTOBaTO-UroNnb4aThIi) (pasmepbl 06pasLoB 22 x 22 x 45 cm)

PucyHok 1.1 — 3aBUCUMOCTb NPOYHOCTW NPECHOBOAHONO fbjla Ha OAHOOCHOE CxXaTue (Npu nepexoge
OT NNACTUYECKOro paspyLUEHUN K XpYNKo-NnacTu4ecKoMy) oT TeMnepatypbl (n = 5)

C, ,, MMNa

x,n

7 T T 1

A _
2 \\T\
\\,,\ 1 Bepuuersiii nen

\-0 T

1 AN ] e T
\i\ Bonq‘rxuvimm nen T h o ?
L | hd -
0 20 40 60 80 100 120 140 160
Ui, %o

Pasmepbl obpasLos (4x4x10) cm

PueyHok IM1.2 — 3aBncMMocTb NPOYHOCTU MOPCKOTo MNbfa Ha OfHOOCHOE CXaTWe (Npu nepexofe oT NacTM4eckoro
pa3pyLLEHUS K XPYMKO-NacTh4eckomy) OT Konn4ecTsa Xugkoi assl (n = 5)

Ha pucyHke 1.2 v; — coneHocTs paccona Bo NbAy, %o, onpeaensemas no opmyne

49,185]‘ 3)

v; =8 [0,532— T

rae s; — COMneHoCTk nbaa, %o.
i
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MpunoxeHue P

Mpsigbl TOpocoB

OnHOMEeTHUE TOPOCH COCTOST U3 Napyca, KOHCONMANPOBAHHOTO CIOSl U KUMS MeHbLUER NpodHocTU. Kunb cocTouT
U3 YaCTMYHO 3aTBEPAEBLUMX NEeAsAHbIX MMbI6 Unu oTAenbHLIX MblG ¢ TPeHUeM Tonbko Mexay rbibamu. bonbluas YacTb
KOHCOJSTIMZMPOBAHHOrO Crosi — NMacTUHEl cMepaLuerocs Nbja. FeomeTpuieckue opMbl TOPOCOB BapbupytoTcst. Mpu pac-
yeTax MOXET ObITb NPUHATO CUMMETPUYHOE NOMNEepeYHOe CE4EHNe TOpOoca, Kak NoKasaHo Ha pucyHke P1.

4 2 1 5

b

1 — napyc; 2 — KOHCONUANPOBaHHBIN CrOW; 3 — Kunb, 4 — POBHbIA nea; 6, — yron kuns, h, — BbicoTa napyca; h — sarnyénexue
KunA; h, — TonwyHa KOHCONMANPOBAHHOTO CMos; h, — paccTosHne MeXAY HWKHEN YacTbio KOHCONMAUPOBAHHOTIO COA U KUemM

PucyHok P.1 — leomMeTpusi ogHONETHero Topoca

Ana npoduns Topoca, MokasaHHOrO Ha pUcCyHke P.1, TUMMYHLIE COOTHOLIEHMA AaHbl Kak h, = 1 8—2,0)hd,
h, =4,5h, n 8,=26°-30° MMNapamMeTp LUMPUHLI MOXeT BapbipoBaTbcs oT b =0 go b =5h,. MNopuctocTsb kuns napyca
3aBUCUT OT BO3pacTa NefoBoro Topoca 1 BapbUpYeTCs 418 pasnyHbIX MOPCKUX obnacTteid. TonwuHa KoHCONMANPOBaHHO-
ro crosi UAMeHSAETCA 3a BPeMS XU3HW Topoca. [opUcToCcTb Kuna MoxeT nameHaTbes ot 0,1 go 0,4.

BepxHsisl rpaHnLia oLeHKN ANs FOPU3OHTaNBHON Nef0BOMA HArpysKkn OT [BUXYLLErocs TOpoca MOXKET BbITb NonyyeHa
U3 ypaBHeHus

Fp=F, +F, (P1)
rae F, — Harpyska oT KOHCOMNWAMPOBaHHOW YacTh Topoca, OnpejersieMas Tak xe, kak B 7.24;

F, — Harpysku1 oT kuns Topoca.
[ns BepTUKanbHBIX KOHCTPYKLUMIA Harpyaka oT KUMsi Topoca MOXET BbiTb onpegerieHa no dopmyre

h h
F. = uhkbk[ k‘zwe +20kj~[1+$} (P2)
k

rAe U — KO3PPULIMEHT BHYTPEHHEro TPEHUs, onpejensaeTcs no gopmyne

n=tg (45° +(p—2kj, (P3)
¢y — Yron BHYTPEHHETO TPEHUs;

€, — ClenneHue (c ydeToMm 3alena) negsiHoro obpasosaHusa, MlMa, onpeaenseMmoe no onbITHLIM AaHHBIM; NMPU UX OTCYT-
cTBUM NpuHumMaeTcs ¢, = 0,02—0,03 MMa;

b, — cpenHaAsa wWnpuHa nperpagbl No PPOHTY B 30He AeCTBUSA NeAsHOro 06pa3oBaHis, M;
Yo — 3(ppeKTUBHAA NnaBy4ecTsb, onpegenseMas no popmyne

o= (1= )(P-p;)9- (P4)
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Mpunoxexue C

OCHOBHbIe OyKBEHHbIE 0003HAYEeHUA

V,,, — CKOpPOCTb BETpa, M/C;

N — NpeBbilleHNe BepLUHEI BOMHEI HAA PacHETHLIM YPOBHEM, M;
M — MOHWXEHWe NOLOLIBLI BOMTHbI OT Pac4eTHOro YpOoBHS, M,

h — BbICOTa BOJHbI, M;

A — ANWHa BOIHBI, M;

k = 2mn/A — BoOnHoBOE Yucno, 1/m;

T — nepuog BOrHEI, C;

o =21/ T — Kpyrosas 4acToTa BOnHbI, 1/¢;

€ — CKOPOCTb BOSIHBI, M/C;

h/) — KpyTWU3Ha BOSHbI

Mh — nonorocTb BOSHbI;

h; A, T;— COOTBETCTBEHHO BbICOTa, ANNHA U NepUos BOIH i %-it 06ecne4YeHHOCTN B CUCTEME, M,

h,, A, T — COOTBETCTBEHHO CpeAHWe BLICOTa, ANMHA U NEePUOA BOSH, M;

d — rnyGuHa Bogbl NpU pac4eTHOM YPOBHE, M;

d.,— KpuTudeckas rny6uHa Bofbl, NPKU KOTOPO NPOUCXOAUT NepBoe o6pyLIeHNe BOSH, M;
Dy, , — rnyBuHa BOAbI, PN KOTOPOW MPOUCXOAMT NocrieaHee obpyLUeHue BOSH, M;
Q — cuna oT BO3JeiCcTBUS BOMH Ha COOpyXeHue, nperpagy, kH;

P — pacnpeaeneHHas Harpyska Ha eauHULY LIIMHLI COOpYXeHUsl, nperpagbl, kKH/M;
p — BOSIHOBOE JaBrneHue, kla;

0 — NAOTHOCTb BOAbI, Kr/M3; T/M3;

g — ycKkopeHue cBoBofHOro nageHusi, M/c?,

o, B — yron HaknoHa oTKoca (UNK JHa) K FOPU3OHTY, rpaj,;

R, — npepen npo4HoCTK NbAa npu cxatum, MMMa;

Rf— Npegen npo4HocTn nbaa npu usrnbe, Mra;

Y — cKkopocCTb ABUXKeHUs neasHoro nons, M/c;

hy— obecneveHHas ToNLUHa POBHOMO NbAa, M.
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Bubnuorpadusa

[11 Cmn11-103—97 UHXeHepHO-TMAPOMETEOPOriornyeckne nabickaHusa Ans cTpouTenscTea

[2] CI111-114—2004 WHXeHEepHbIE N3bICKAaHUA HA KOHTUHEHTANBHOM LWEenbge A8 CTPOUTENLCTBa MOPCKUX HedpTera-
30MPOMBICIOBbIX COOPYXKEHUI

[3] CI32-103—97 MpoeKkTMpoBaHne MOPCKMX GeperosalMTHLIX COOPYKEHWIA
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CI 38.13330.2018

YK 627.042.8(083.74) OKC 93.160

KntoueBble croBa: ruapoOTEXHUYECKUE COOPYXKEHUSI MOPCKUE, PEYHbBIE, TMAPOTEXHUYECKUE COOPYXKEHUSI BEP-
TUKaNbHOTO OTKOCHOTO NPOMUISl, CKBO3HbIE, GEperoykpenuTesibHble, Harpy3ki BONHOBLIE, NEAOBLIE, OT CYA 0B
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TexHudeckuii pegaktop B.H. [pycakosa
KoppekTop E.P. AposiH
KomneloTepHasa BepcTka FO.B. [Tonoeol

CpaaHo B Habop 19.02.2019.  llognucaHo B nevatb 15.03.2019  dopmat 60 x 841/8. lapHuTypa Apuwan.
Yen. ney. n. 12,09. Yy.-n3g. n. 10,94,
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