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1 NCIMOJNMHUTETb - OAO "BHUNT um.B.E.BeaeHeesa"

2 BHECEH TexHmyeckum KOMUTETOM MO cTangaptusaumm TK 465
"CtpoutenscTeo”

3 NMOArOTOBIEH k yTBEpXaeHWo [lenapTaMeHTOM apXMTEKTYpbl, CTPOMTENbCTBA
W rPagoCTPOUTENBHOW NMOMUTKKU

4 YTBEPXJEH npukazom MuHMCTEpCTBA pPErMoOHanbLHOro pas3Butua Poccumnckon
Penepaumn (MuHpernoH Poccun) ot 29 pnekabps 2011 r. N 635/12 v BBeadeH B
pencteme ¢ 01 aHeapst 2013 r.
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5 S3APETNMCTPUPOBAH ®egepanbHbiM — areHTCTBOM MO TEXHUYECKOMY
perynvpoBaHuto u meTporiormmn (Pocctangapt). lMepecmotp CI1 38.13330.2010.
"CHuIT 2.06.04-82* Harpy3kn n BO3LEWCTBUS HA MAOPOTEXHUYECKNE COOPYKEHUSI
(BONHOBbLIE, NeaoBLIE M OT CyaoB)".

UHpopmayusi 06 usaMeHeHUsIX K HacmosiueMy ceoly rnpasurn nybrukyemcs 8
exe200HO  u3zdagaeMoOM  UHGhOpMauyUOHHOM  ykasamene  "HayuoHarbHbie
cmaHOapmbl"”, @ mekcm U3MEHeHUU U MOonpasoK - 8 €XeMEeCsYHO u3zdasaeMbix
UHQOPMaUUOHHbIX  yKazamernsix "HauyuoHarnbHble cmaHOapmsbi”. B criydae
nepecmMompa  (3aMeHbl) unu  OMMEHblI  Hacmoswez20 ceoda  npasursl
coomeemcmeyrouiee ygedomreHue bydem onybrukogaHoO 8 eXeMeCsYHO
uzdasaemMoM UHGbopMayUOHHOM ykaszamene "HayuoHarnbHble cmaHdapmbi”,
Coomeemcmesyrowasd uHopmayus, yeedoMreHuUe U MmeKcmbl pasmMeu,aromcs
makxe 8 UH¢hopMayuoHHOU cucmeme obuieso Mosb308aHust - Ha oghuyuaribHOM
catime pa3pabomyuka (MuHpeauoH Poccuu) 8 cemu VMIHmepHem

BeBeneHue

HacTtoswu cBoag npaBun SBMASETCH akTyanu3umpoBaHHOM pegakumen CHull
2.06.04-82*. OcHoBaHveM Ansi pa3paboTKM HOPMATMBHOMO JOKYMEHTa SABMSETCSH
denepanbHbii 3akoH oT 30 nekabpsa 2009 r. N 384-93 "TexHUYecKun pernameHT o

©e30MacHOCTY 30aHWUN 1 COOPYXKEHUA".

AkTyanmsaums BbinonHeHa OTKpbITbIM AKUMOHepHbIM O6ecteom "BHUUT
um.B.E.BegeHeeBa" (kaHa. TexH. Hayk Al.MNak - pykoBoguTenb Tembl, A-pa TEXH.
Hayk E.H.Bennengup, B.6.Imarosckuit, Beg. HaydH. cotp. A.B.Bekcnep, rm. Hayu.
coTp., A-p gwm3.-maT. Hayk, npodeccop B.U.Knumoswuy, 3aB. nab., kKaHg. TEXH. HayK
H.C.bakaHoBuK4yC, Beq. Hayd. COTp., KaHa. TexH. Hayk W.H.llaTtamuHa); a-p TexH.
Hayk, npodgeccop MAKomocoe (CIMTYBK), a-p TexH. Hayk, npodeccop
M.Alapubus (CIryBK), Bea. Hayy. coTp., KaHa. TexH. Hayk [1.M.KoxeBHukoB
(dpmrman OAO "26 LIHMN") ¢ yyeTom 3ameyaHuin 1M NPeariokeHWn crneuuanictos
oryrnn rHy Po  "UHAM  wm.akagemuka Kpbinosa", 3A0  "LHUWIICK
um.MenbHukoBa", MHcTUTyTa BoaHbix npobrnem PAH, OAO "OHUUM®", 3A0 "TT
MopcTpon", dwmmmana OAO UHUMUC "HUL "Mopckue 6Gepera", TIY
"locyoapCTBEHHBIN rMapororMyeckuni WUHCTUTYT", CaHkT-lNeTepbyprckoro
rocy4apCTBEHHOrO NONMUTEXHNYECKOTO YHUBEPCUTETA, CoumnHckoro
rocygapCTBEHHOIO yHMBEpcuTeTa Typu3aMa W KypopTHoro pfena, Poccumnckoro
rocyaapCTBEHHOrO MMapPOMETEopPONorMieckoro yHMBepCcuTeTa.

1 O6nacTtb npumMmeHeHuUs

HacTosiupme HOpMblI pacrnpoCTpaHsloTCs Ha MPOEKTUPOBAHWE BHOBb
CTPOSILLMXCS, PEKOHCTPYKLIMIO U PEMOHT CYLUECTBYIOLIMX PEYHBbIX M  MOPCKMX
TMOPOTEXHUYECKMX COOPYKEHWIA.

2 HopmaTuBHbIE CCbIJIKU
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B HacToslem cBode npaBun UCMOMb30BaHbl HOPMATMBHBIE CChINKM Ha
cnenytowme JOKYMEHTHI:

FOCT 19185-73 N'mapoTtexHmka. OCHOBHbIE MOHATMSA. TePMUHBLI U onpeaeneHus.

CI120.13330.2011 "CHwuI1 2.01.07-85* Harpy3ku n Bo3gewnctaus’"

CM 58.13330.2012 "CHuIT 33-01-2003 [MOpOTEXHUYECKNE COOPYXKEHUS.
OCHOBHbIe NornoxeHnst"

Mprmeyanwue - MNpy NoNb3oBaHUM HACTOALLMM CBOLOM MpaBun LenecoobpasHo
NpoBeEpPUTbL  OENCTBME  CChIMIOYHbIX CTaHOApTOB U KNaccudmkaTopoB B
MH(OPMALMOHHOM CUCTEME OOLWEero mnomnb3oBaHMs - Ha odwmuManbHOM caunTte
HaumoHanbHoro opraHa Poccunckon ®epepauum no craHgapTUsauum B CETU
WHTepHeT wnv no exerogHo uv3gaBaeMoMy MHGOPMALMOHHOMY — yKasaTerto
"HaunoHanbHble cTaHgapTbl", KOTOPbIN ONyBnMKoBaH Mo COCTOSHMIO Ha 1 sHBaps
TeKywero roga, W MO COOTBETCTBYWOLWMM  €XEMECAYHO  M3JaBaemMbiM
WMHGOPMALMOHHBIM ~ yKasaTensaMm, OnybnmkoBaHHbIM B Tekywem rogy. Ecnm
CCbINOYHbIV AOKYMEHT 3aMeHeH (M3MEHEH), TO MpW MOMb30BaHUM HACTOSALLMM
cTaHOapToM  crnegyeT  PyKOBOACTBOBATbCS  3aMEHEHHbIM  (M3MEHEHHbIM)
OOKYMEHTOM. ECNnM CCbINOYHbIV AOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MOSIOXEHUE, B
KOTOPOM [aHa CChiflka Ha Hero, MPMMEHSIETCSt B YacTW, He 3aTparvBarolien 3Ty
CChbISIKY.

3 TepMuHbI U onpeaeneHus

B HacTosIlLEM OOKYMEHTE MCMOoSb30BaHbl TEPMUHbI, NPUBEOEHHbIE HWXe, a
Takke B [OCT 19185:

3.106erywume BonHbl: BonHbl, Bugumasi dopma KOTOpbIX MNepemMeliaeTcss B
NPOCTPaHCTBE;

3.2 BeTpoBble BOnHbI: KonebatensHoe ABWXEHWE BOAbl, BbI3BaHHOE BETPOM MNpu
€ro Bo3gencTBmMn Ha cBOOOAHYI0 NOBEPXHOCTb;

3 . 3BonHoBoe paBneHue: [ona (cocTaBnsawwgas) rMapoguHaMUYeckoro
JaBrneHnsl, oOycroBrneHHasi BETPOBbIM BOMHEHWEM CBOOOAHOM MOBEPXHOCTU
XNOKOCTY;

3.4 BbICcOTa BOJIHbI: [peBbllleHne BEPLUMHbLI BOSHbI Hag coceaHen NnogoLBON Ha
BOMHOBOM npogwmrie (pucyHok 1);

3.5 BepwmHa BonHbI: HavBbicLLasa Touka rpebHs BomnHbl (PUCYHOK 1);

3.6 rpeb6eHb BOJHbI: YacTb BOSMHbI, PacnonoXeHHas Bbllle CPeaHeln BOSTHOBOW
MMHUK (PUCYHOK 1);

3.7 and pakuma BonH: VckpveneHne (poHTOB 1 N3MEHEHNE BbICOT DeryLLmx BOSH,
ornbaroLLX NpensaTcTBUS (COOPYKEHWUs, OCTPOBA, MbIChl U Ap.);

3.8 AanvHa BoOnNHbI: [OPM3OHTaNbHOE paccTOsAHME MO fydy BOJSHbI  Mexay
BepLUMHaMM BYX CMEXHbIX rpebHen Ha BONHOBOM npodmiie (pucyHok 1);
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3.9 anuHa pasroHa BOJH: [pOTSHKEHHOCTb OXBa4YeHHOW BETPOM aKBaTopuu,
M3MepeHHas Mo HanpaBeHWo BeTpa 40 PaCYETHOMN TOYKMY;

3.10kunb TOpoOca: [logBogHaa 4acTb TOPOCA, PACMOSIOXKEHHAs HWke ero
KOHCONMMAWPOBAHHOIO CIIOS;

3.11 KoHconMaupoBaHHbLIN cnom Topoca: YacTb Topoca, B KOTOpPOW
obpa3oBaBLLME ero 6110KKU NMba CMEP3NUCb B MOHOINT;

3.12 kpumueckas rnyouHa: [ nyburHa, Npu KOTOPOWN NPOMCXOAMUT ODpyLUEHME BOSH;

3.13 nepsiHoe none: J1lobo OTHOCUTENbHO MMOCKWMIA Y4acTOK NEAsTHOrO NMoKpoBa
©onee 20 M B nonepeyvHVKe, OKPYXEHHbI CO BCEX CTOPOH BOAOW;

3.14 nepsaHon nokpos: Jliobas ¢opma o6pa3oBaHMIn MOBEPXHOCTHOMO IbAa,
MOKPbIBAOLLErO B XOSIO4HOE BPEMS rofa NOBEPXHOCTbL BOAOEMA UIM MPUHECEHHOMO
TEYEHMSIMM M BETPaMU U3 COCEOHWUX PaVioHOB; cpeau GopM NEAsiHOrO MOKpoBa
pa3nuMyaloT POBHbLIV Nes, HAcNoeHHbIN Ned, TOPOCUCToe neasHoe nore ¢ rpsgamm
TOPOCOB, OTAENbHbLIE TOPOCHI U MNp.;

3.15 noxOunHa BonHbI: YacTb BOMHbI, PacnosfioKeHHasi HWke cpegHen BOSIHOBOW
MMHWK (PUCYHOK 1);

3.16 nyy BonHbI: JInHus, nepneHaukynspHas hpoHTY BOSHbI;

3.17 nbauHa: LlenbHas 4acTb NeAsHOro MOKPOBA CPaBHUTEMbHO HEBGOMbLLOMo
pasmepa, o6pasylolancsa Ha BOOHOW MOBEPXHOCTM NpU MOCTENeHHOM pocTe fbaa
Wnn OT pa3spyLLeHUs NeasHbIX Noneun;

3.18 HacnoeHHbIn nea: Tvn gedopMUPOBaHHOIO nbAa, obpasoBaBLIerocsi B
pesynbrate HacroeHuss OOHOM fbAWHbI Ha OPYryl0 W XapakKTepHbln Ans nbaa
TonwuHou He 6onee 30 cwm;

3 .19 HeperynsipHble BONHbI: BOMnHbI, 3MEMEHTbI KOTOPbIX W3MEHSHOTCSA
chnyyaviHbiM 06 pa3om;

3.20 napyc Topoca: HagBogHas 4acTb TOpOCa;

3.21 nepuoa BonHbI: VIHTepBan BpeMeHn Mexay NpOoXOXOeHNeM OBYX CMEXHbIX
BEPLLMH BOJTH Yepe3 MKCMPOBaHHYO BEPTUKArb;

3.22 noaBukKa nbpa: lNepemelleHre NegsHOro NoKpoBa Ha OTAENbHbIX yYacTKax,
npoucxogsiuee nog BNMsHMEM TeYeHus1, BeTpa, MogbeMa YPOBHS BOAbI;

3.23 nogoLluBa BOfHbI: HavHu3Lwasa To4ka NoXx0unHbI BOSHbI;



3.24 npubonHble BOJHbI: BeTpoBbie BOMHbI Ha NOMOroM MpPUOPEXHOM OTKOCce
(eCTECTBEHHOM WM UCKYCCTBEHHOM), B Mpeferiax KOToporo BCIELCTBUE TPEHUSA
YyacTul BoAdbl O AHO MPOUCXOAUT TpaHcdopmauust Npodmna BoSH ¢ obpa3oBaHNeEM
nepegHero KpyToro CKIOHA; Ha 3aBepLualollem 3Tane TpaHcdopmauuy BOISH
BO3MOXHO 06 pyLLeHne nx rpebHen B CTOpOHy Bepera (cM. pasbusarouyuecs 80s1HbI);

3.25npodunb BONHbI (rMaBHbINA): JIMHKMA nepecedeHns B3BOSNMHOBAHHOW
MOBEPXHOCTU C BEPTUKANbHOW MIIOCKOCTBLIO B HanpaBfieHnW Jly4a BOSHbI (PUCYHOK

1);

3 .2 6 pasbuBarolumecss BOMHbI: BeTpoBble BOMHbI, Yy KOTOpPbIX MNpu
B3aMMOOENCTBMN C OOPLIBUCTBIM OeperoM, rMapoTEXHUYECKMMU COOPYKEHUSMM,
noABOOHbIMM  Mperpagamy WM KPYTO  HAKMOHEHHbIM ~ OHOM  MPOUCXOAMUT
TpaHcdopmauusa npodmns BonH € obpylweHnem rpebHsa B CTOpoHy 6Gepera
(nperpaabl);

3.2 7 pacyeTHble 3NeMeHTbl BOJSIHbI: OrneMeHTbl  BOMHbl  3afaHHOM
06ecneYyeHHOCTU B CUCTEME PacYETHOrO LUTOPMa, MPUHSTbIE B COOTBETCTBUM C
KIlaCCOM U BUOOM COOPYKEHWS;

3.28 pacyeTHbIN ypoBeHb: YPOBEHb BOAbI B BOAOEME, HAa3HAYaEMbIN C y4ETOM
CE30HHbIX 1 rOA0BLIX KonebaHuin, BETPOBOrO HaroHa 1 Crola, npuiMBoB M OTIIMBOB
(pucyHok 1);

3.29 pacuyeTHbIN WTopM: LLITOpM NOBTOPSIEMOCTBLIO OOUH pa3 3a 3afaHHbIN Nepros
BpemeHun (Hanpumep, 25, 50 unm 100 neT) 1 xapakTepu3yloLLMNCA MakCUMarbHbIMU
3a 9TOT nepuoq dfieMeHTaMu BOSMH; pasHbIM HanpaBfeHUSM BOMH  MOryT
COOTBETCTBOBATbL Pa3fIMYHbIE PacYETHbIE LUTOPMbI;

3.30 perynspHblieé BOJIHbI: BorHbl, BbicOTa U nepnon KoOTopbiX OCTakTCA
HEeN3MEHHbIMU BO BPEMEHWU;

3.31 pedppakuma BonH: VickpusrneHne pOHTOB U U3MEHEHME BbICOT Oeryumx
BOMH MO BO3AEWCTBMEM TEYEHW M OOYCrOBEHHOE M3MEHEHMEM TTyOuHbI Ha
MENKOBOAbE;

3.32 poBHbIN nea: Jlea, umewmn OTHOCUTENBHO POBHBIE BEPXHIO U HIDKHION
NOBEPXHOCTY;

3.33 ckopocCTb BOJMHbI: CKOPOCTb NepemMeLLeHns rpebHs BOMHbI B JaHHOW TOYKE;

3.34 coneHocTb Mopckoro nbpa: OTHOWEHWEe CyMMapHOW MaccCbl WMOHOB B
obpasoBaBLLEMCS NpY TasHUM NMbAa PacTBOPE K Macce 3Toro pacTBopa;

3.35 cpenHsaa BonHoBasi NUHMA: JIMHWA, Nepecekallas 3anucb BOJSHOBbIX
KornebaHun Tak, YTO CyMMapHble MIoLBAN BhILLE U HKE 3TOW NMHUM OfMHAKOBbI
(pucyHok 1);

3.36 ctoAaumne BOnHbI: BonHbl, Buanmas dopma KOTOpbIX B MPOCTPAHCTBE He
nepemMeLlaeTcs;



3.37 TonwmHa poBHoro nbga: Cymma TonuwyH HagBOAHOW U MOABOAHON yacTen
NeLsHOro NOKPOBa;

3.38T0opoc: OTpenbHoe HarpoMoXaeHue KyckoB W 0BrNoMKOB  nbAaa,
06 pa3oBaBLLErOCS MPU CXXATUM NELAHBIX NMOMEN B 30HE UX KOHTAKTa;

3.39 Topocuctoe neasiHoe none: [lone ¢ rpsgamm TopocoB, 00pa3oBaBLUMXCS
npu CXaTumn NegsHoro NoKpoBa;

3.40 1paHcdopmauma BOMH: M3MEHEHME BbICOTHI M ASfMHbI Oeryumx BOJIH,
WCKpPUBIEHNE WX (PPOHTOB MO4 BO3L4ENCTBMEM penbedia AHa, NpensTCTBUNA,
TeyeHun;

3.41 b pOHT BOSHbI: JIMHNS Ha nNnaHe B3BOSIHOBAHHOW NOBEPXHOCTM, Npoxoasiuasi
no BepLUMHaM rpedHs BOIHbI;

3.42 wTOPMOBOWN HaAroH W CroH: [oBbILEHNE W MOHWXKEHWE YPOBHA BOAbl B
aKBaTOpPMN OTHOCUTESIbHO CPeaHEro YPOBHsI, Bbi3BaHHbIE BO3AENCTBMEM BeTpa U
YMEHbLLEHMEM aTMOCHEPHOIO AABNEHUS B LLTOPME;

3.43 aneMeHT BOJHbI (OCHOBHbIE): BbicoTa, AnvHa 1 nepmog BosHbl (pUCyHoK 1).

PucyHok 1 -Mpoc¢punnb n anemMeHTbl BOSIHbI

Bepunma Bone Cpenss BoIHOBAA

IpeGens pormm s THMHHA
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PucyHok 1 - Mpocunb 1 anemMeHTbl BOMHbI

4 O6LwKne NonoXxeHus

41 B cBoae npaBumn YCTaHOBMEHbI HOPMAaTWBHbIE 3HAYEHUst Harpy3ok U
BO3ENCTBUIA OT BETPOBbLIX BOJSH, JNiba U CYA0B Ha MMOPOTEXHUYECKNE COOPYKEHMS.

PacueTHas Harpy3ka OOJpKHa onpenendaTbCAa Kak rnpouv3seneHune HOpMaTI/IBHOIh

Harpy3km Ha KO3(XDULIMEHT HaAeXHOCTM MO Harpy3kam Ty, Y4UTbIBaOLLMIA
BO3MOXHOE OTKIIOHEHWE Harpy3kM B HeGraronpusaTHyld CTOpPOHY OT ee
HOPMAaTUBHOIO 3HaYeHUs.

3HaveHure KoadmumeHTa ¥y ANA Harpy3oK BOSHOBLIX, NIEOOBbLIX U OT CyAoB
[OOJDKHO NPUYHUMATBLCS cornacHo TpeboBaHusM, npueeaeHHbIM B CIM 58.13330, ans
BETPOBbIX HArpy3okK - cornacHo TpebosanHusam CI120.13330.

4.2 Pac4yeTHble 3NIEMEHTbI BOSTH U NEA0BbIX YCIIOBUM HA OTKPbITLIX U OrpaxkgeHHbIX
akBaTopusix cregyeT MpuHMMatb Ha OCHOBE pPe3ynbTaToB  MHXEHEPHO-
MO POMETEOPOSIOTMYECKUX U3bICKAHWIW, MHOIMOMETHUX HaTypHbIX HaGMogeHun u
nabopatopHbIX uccnegoBaHui. [paBuna BbINOMHEHMS YKa3aHHbLIX WU3bICKaHWUN
npveedeHsl B [1], [2].
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4.3 Harpy3skn n BO3gencTBust BOMH U NbAa Ha CoopyxeHus | knacca, a Takke Ha
COOpPY>XeHWS APYIMX KNaccoB MpW pacyeTHOW BbiCOTe BOMH 6onee 5 M, nonyvyeHHble
pacyeTHbIMM MeToAamMK, HeobXOOUMO YTOYHSATbL Ha OCHOBE HaTypHbIX U
nabopaTopHbIX NCCNEAOBAHUN.

5 Harpy3ku u Bo3aencTBmsi BOJIH Ha
rmapoTexHUYeckme CoopyxeHus

OCHOBHbIe pac4yeTHble NOoJ10OXKeHUs

5.1 OnpepeneHne BOMHOBLIX Harpy3ok WM BO3AEMCTBUI Ha MMAPOTEXHUYEcKue
COOpPYXEHVSI [OO/PKHO MNPOM3BOAWUTLCA AN YCIOBWIA pacyeTHOro LTopma npu
pacyeTHbIX YPOBHSX BOAbI B aKBATOPUM.

5.2 B kayecTBe pacyeTHOro LUTopMa CriegyeT NpYHUMaTh LUTOPM NMOBTOPSIEMOCThLIO
OIS COOpYyXeHu Kracca:

I-1 pa3 B 100 neT;

Il- 1 pa3 B 50 ner;

lwnIV-1pa3B. 25 nnerT.

5.3 MapameTpbl BOSHEHVSI MPU PacyYETHOM LUTOPME: 3Ha4YeHWs! BbICOTbI, AMMHbI 1
nepvoda BOMH pas3fnMYHoi 0becrnevYeHHOCTU B CUCTEME, a TaKXe CheKTpanbHas
MOTHOCTb BOSIHEHWUS - AOIDKHbI MPUHMMATBLCS MO pesyrbTatam CTaTUCTUYECKOM
06paboTkM pe3ynbTaToB NHXEHEPHO-MMOPOMETEOPOIONMYECKNX HAONMOOEHNIA.

Mpy HemocTaTOYMHOCTUM [AaHHbIX WHXEHEPHO-rMOPOMETEOoPOrIorMYEeCKNX
M3biCKaHW onpedeneHve MnapaMeTpoB BOSIHEHUSI PACYETHOro LUTOpMa MOXHO
NPOU3BOAUTL HA OCHOBAHMWN pacyeTHbLIX METOAOB (MpunoxeHue A) C nocrnenyroLen
ux Bepudmkaumen (MPoBEpPKON) MO MMEWMMCS [AaHHbIM HabnogeHni B
KOHKPETHOM MecTe M3biCKaHui. [lpy OTCYTCTBUM Takux [aHHbIX AonycTvma
BepudmKauusi 4N akBaToOpun CO CXOXUMN YCIIOBUSIMU BOSTHOOO pa3oBaHuS.

PekomeHnayeTcs cornacHo [2] nokasbiBaTb COOTBETCTBME UCMOSb3YEMbIX
pacYeTHbIX METOO4OB MeTodaM (Mogensam), MpUHATBIM O TakuX Xe uUenen B
MeXOyHapogHOW NpaKTuKe.

5.4 Tpn onpegeneHMn pacyeTHbIX 3HAYEHUN INIEMEHTOB BOSH HA OTKPbITbIX U
OrpaXkaEeHHbIX akBaTOpPMSAX HEOOXOAUMO y4UTbIBaTb CrieAyoLme BONHOOb pasytowme
akTopbl: CKOPOCTb BETpPa (€€ 3Ha4YeHWe W HamnpasBfieHUe), NPOSOIPKATESNBbHOCTD
HENpepbIBHOrO OENCTBMA BETpa Hag BOOHOW MOBEPXHOCTbIO, pa3Mepbl U
KOHGMIypaL Mo OXBa4Y€HHOW BETPOM akBaTopuu, penbed gHa v riyburHy Boabl.

5.5 Pac4yeTHble YpOBHM BOObl U XapaKTEPUCTUKM BeTpa HeOOX0OMMO OnpenensTb
no pesynbTataMm CcTaTUCTUYECKON 06paboTKM [OaHHbIX MHOFONETHUX PSAoB
HabnogeHun.
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5.6 PacuyeTbl anemMeHTOB BONH [OMMKHbI MPOU3BOOMTBLCS C Y4ETOM [eneHus
akBaTopuMn Ha cregywoume 30Hbl MO [yOuMHe (OykBeHHble 00O03HadeHus -
npunoxenust Aun C):

rny6okoBogHas - ¢ rmybuHon @ » 0,54 ;, e AHO He BIWSIeT Ha OCHOBHbIE
XapaKTepUCTUKUN BOSH;

MEJIKOBOAHAA - C rmyouHom Ujid 2d >d, , rje AHO OKa3blBaeT BMUSAHWE Ha
pa3BUTHE BOSH M HA OCHOBHBIE X XapaKTEePUCTUKY;

npuboiiHas - ¢ rmMy6uHoM oT £, [0 &4 », B Npeaenax KoTopon HadMHaeTcs U
3aBepLIaeTcs pas3pyLueHue BOSH;

npuype3osasi - C ryGuHON MeHee @, », B Mpefenax KoTOpoW MOTOK OT
pa3spyLLEeHHbIX BOMH NEPUOANYECKU HAKaTbIBAaETCS Ha Geper.

XapakTepucTUKM BOJTHEHWS!, COOTBETCTBYHOLLME pPacHETHbIM obecnevyeHHOCTAM
CKOPOCTM BETPa WU YPOBHS BOAbl B aKBATOPUW, OOMKHbI ONPEdensTbCs C Y4eTOM
TpaHcopMaL MM BOSTH - U3MEHEHUS UX NapaMeTPOB No4 BO34ENCTBMEM TEYEHUN U
C BbIXOOOM Ha MeNkoBOAbe, pedpakuMm npu  CIioKHOM pernbede U
HEropM3oHTanNbHOM OHe, ANGIPaKLUM Ha OrpaguTENbHbIX COOPYKEHMUSIX, OO PYLLEHMSI.

Onpe,u,eneHVle napameTpoB BOJIHEHUA OOJPKHO NPon3BOAUTLCA pPaCHETHO-
TeopeTn4ecKnmmn MeTogamMun Ha OCHOBe COBpPEeMEHHbIX nporpamMmmHoO-
BblHUCTIUTENTbHbLIX KOMMJIEKCOB UK C NCNOJTIb3OBaHNEM HOMOIpaMm (npmno>+<eHme A)
N UMEeoLLMXCA aI'IpO6VIPOBaHHbIX MEeTOOO0B.

5.7 PacueTHyto o6ecneyeHHOCTb BbICOT BOSTH B CMCTEMEe HEOOX0AMMO NPUHMMATh:

npu onpegeneHnn saallyleHHOCTU NOPTOBbIX aKBaTOpMVI 5%;

npw onpeaeneHnn HakaTa BOSH 1%;

npy onpeaeneHnu yCToMYMBOCTU U MPOYHOCTU MMOPOTEXHUHECKNX COOPYKEHMIA U
MX 3rieMeHTOB o Tabnuue 1.

Tabrmumua 1

'mapoTexHuyeckue coopyxeHus PacuyeTHas
obecneyeHHoCTb BbICOT
BonH B cucteme, %, He
b6onee

Coopy»xeHusi BEPTUKANbHOIO npodwmns, || 1

orpaguTenbHbIE COOPYKEHMSI OTKOCHOIO Npodmsis

CKBO3HbIE COOpYXEHUST 1 obTekaemble nperpagbl
knacca:




i, v 5

BeperoykpenuterbHble COOPYXeHUs Kiacca:

(| 1

I, vV 5

[NpumeyaHusa

1 I'Ipvl onpegerneHnn Harpy3ok Ha COOpyXeHud Heobxoanmo NPpUHUMaThb BbICOTY
BOIHbI 3ad4aHHON obecrne4YeHHOCTM B cucTeme .32!' N ONnHY BOJHbI B AMana3oHe

(1-14)%, nNpu KOTOPOl OKa3bIBAETCA MaKCMMarbHOe BO3OENCTBUE Ha
COOpYXeHMWe; ANsi CKBO3HbIX KOHCTPYKLMIA crieyeT onpefensTb MakcumarbHoe

BO3JEMCTBUE BOSH NMPW ANMHE PacyeTHON BOMNHbI B npegenax (0,8 - 1L41A .
2 lNpn Ha3Ha4YeHUM BbICOTHLIX OTMETOK CKBO3HbIX COOPYXEHWUA, BO3BOAUMBIX Ha

OTKPbITbIX aKkBaToOPWsIX, PacyeTHyr0 0OecneyeHHOCTb BbLICOT BOMH B CUCTEME
ponyckaetcs npuHuMath 0,1% npu Hagnexatlem 060CHOBaHMN.

[na coopyxeHnn | knacca n anst BCex COOPYXeHUn ¢ Nepnogom cobCTBEHHbIX
konebaHun G6onee 2 ¢ HeOOXOOMMO Y4YUTbIBaTb CMEKTParbHble XapakTepUCTUKM
BOJTHEHUS! (4ACTOTHBIN CNEKTP).

5.8 MakcumarnbHbIN pacyeTHbIN YPOBEHb BOAbI HEOOXOAMMO MPUHUMATL COrfacHO
TpeboBaHMAM CBOAOB NPaBWIT HA MPOEKTUPYEMbIE COOPYKEHUST (OO BEKTHI).

5.9 lNpwn onpegeneHnn Harpy3oK U BO3LENCTBUM Ha TMOPOTEXHNYECKNE COOPYKEHNS
obecnevyeHHOCTM pacyYeTHbIX YPOBHEN AOIMKHbI ObiTb He Oonee: AN coopykeHun |
knacca - 1%, Il n Il knaccoB - 5%, IV knacca - 10% nNo HavMBbICLUMM FOOOBbIM
YPOBHSIM, OMpPEedeEneHHbIX C YYETOM MPUIIMBHO-OTIIMBHBIX SIBMEHUNA, CE30HHbIX
KonebaHui, BETPOBOrO U BONIHOBOIO HAroHOB.

Mpumeyanus

1 B 6e3nvBHbIX MOPSX A NOAMNOPHbIX FPaBUTALMOHHBIX BOMHO3AWMTHBIX CTeH I
Knacca W [Ans WCKYCCTBEHHbIX Mnsbkel 6e3 coopyxeHun o6ecnevyeHHOCTb
pacy4eTHbIX YPOBHeN crieayeT NpuHUMaThb paBHon 1%.



2 B oTgenbHbix cnydasx npyv AOCTATOMHOM OGOCHOBaHMM [OMycKaeTcs npu
onpedeneHnn BONHOBOTO BO3AENCTBUS BbIOMpaTb pacyeTHbI YpOBEHb BOAbI,
MUCXOAS W3  YCMOBUS MaKCUMMarbHOro BO3AEWCTBUA BOMH Ha  SNEMEHThI
rMOPOTEXHUYECKUX COOPYXEHUA (Hanmpumep, MpyM  pacCMOTPEHUM pa3mblBOB
OCHOBaHUsi BOIM3M COOPYKEHUS Y MEPOMPUSITUIA MO 3alLMTE OT pasMbliBa).

5.10 BbICOTbI BETPOBOMO M BOSIHOBOTO HArOHOB Crie4yeT NPVHMMaTb MO LaHHbIM
HaTypHbIX HabrogeHun. Ona coopyxenun Il n IV knaccoB BbICOTbI BETPOBOIO U
BOSTHOBOIO HAaroHOB J0MyCKaeTcs onpeaensTs pacveTom (NpunoxerHne b).

5.11 MNpu guHaMUYeCcKMX pacyeTax N OLEHKE YCTanoCTHOM NMPOYHOCTM 3NIEMEHTOB
KOHCTPYKLMIN MOPOTEXHUYECKUX COOPYXEHWN CregyeT yuuTbiBaTb CHEKTParbHYyo
NAOTHOCTb BETPOBOrO BOMHEHWS!, XapakTEePU3YHOLLYIO ero HeperynsipHoOCTb.

5.12 BosgenctBue LWTOPMa, B TOM 4YMUCME B COYETaHMM C TEYEHWEM, Ha [OHO
aKBaTOpPMN Y OCHOBaHMS MMAPOTEXHUYECKOTO COOPYXEHUS [OIPKHO OLleHMBaTbLCS
CPaBHEHNEM 3HaYeHU MaKCUMarnbHOW MPUOOHHOW CKOPOCTU U Hepa3MblBaloLLEN
(oonyckaemon) MPWOOHHOM CKOPOCTU UMM COOTBETCTBYHOLMX KacaTemnbHbIX
HanpPsPKEHUA,  XapaKTEpPU3YHLWMX [PYHT, Ccrnaralowmn gHo, wunmM - MaTepwuarn,
ncnonb3yeMblii AnNst 3almMThl AHA OT pas3MbiBa M NOAMbIBA OCHOBAHUSI COOPYXXEHUS
(npunoxexuve B).

OcobeHHOCTM pacyeTa BO3AEWUCTBMA BOJSIH Ha COOPYXEHWUA pPasfn4HbIX
™noB

Harpysku Ha BepTMKanbHbie CTeHbI

5.13 Pac4yeT coopyxeHuii Ha BO3OENCTBUE CTOAYUX BOSIH CO CTOPOHbI OTKPLITOW

aKkBaTopun (PUCYHOK 2) OOIDKEeH NPOM3BOAMTLCA Mpu rMybuHe Ao AHa &y » 194 1
rnybvHe Hag 6epmon &y, 2 1,25%; npyn aToM B cpopMyrax Ans cBoboaHON BONHOBOW

MOBEPXHOCTM 1 BOJTHOBOIO AABMEHUsS BMECTO MyGuHbI A0 AHA @y, M, HEOGX0AMMO
NPUMEHATB YCIIOBHYHO pacyeTHyo rMyouHy & , M, onpegensiemyto no gopmyrne

d=dg+ky(d,—dy], (1)

roe & # - MyBuHa Haf, NOAOLLBON COOPYXEHUS!, M;

Ky - KOOMLNEHT, MPUHUMAEMBIN NO rpadmKam puUcyHKa 3;

# - BblcOTa ucxodHoW Gerywiei BOMHbI, M, MpUHMMaeMasi Ha OCHOBe
rMOpOAVHaMUYECKUX (BEPOSTHOCTHBIX) pACYETOB UMK MO NPUIOXKEHMIO A.

PucyHok 2 - nopbl AaBIeHUA CTOAYMX BOJIH Ha
BepPTUKaNbHYI CTEHY CO CTOPOHbI OTKPLITOW akBaTopumn
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a - npu rpe6He BOSMHbI; 6 - npu noxouHe BOIHbI (C anwpamn B3selMBaroLLEro
BOJIHOBOIO ﬂ,aBJ’IeHl/Iﬂ)

PucyHok 2 - dniopbl AaBNeHUsi CTOAYUX BOSNIH Ha BepPTUKaNbHYK0 CTEHY CO
CTOPOHbI OTKPLITON aKBaTOpUMn

PucyHok 3 - 'pacmku 3HavyeHnn koachcdpuumenra k(br)

k, b, JA=030
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PucyHok 3 - [pacdhuku 3HaueHuin koad cpuumeHTa &j,



5.14 ToOpu3OHTaNbHYl0 BOMHOBYID Harpysky &, Ha BepTVKamnbHyl CTeHy noa
BO3LENCTBMEM CTOSMEN BONHbI CIegyeT NpUHUMaTb MO 3MnopamM  BOSHOBOMO
AaeneHust ¥ no rnybuHe npy pasnnyHOM NOMOXEHWUU rPeOHSA M NOAOLBbLI BOMHbI Y
CTEHbI.

MocTpoeHre aniop BOMHOBOTO AaBneHWst ¥  OOMKHO MNPOM3BOAUTLCA MO
pesynbTataMm 3KCMEePUMEHTamNbHbIX WCCREQoBaHUA W/WNM  MAPOAUHAMUYECKMX
pac4yeToB. [lonyckaeTcsa npumeHeHue crocoba, NpMBeaeHHOro B NpUmoxeHun I,

5.15 B pac4deTax yCTOMYMBOCTU COOPYXEHMS M MPOYHOCTU TPYHTOB OCHOBaHWS
cregyeT yyuTbiBaTb YMEHbLUEHVWE BOSTHOBOW Harpy3ku Ha CekLMIO BepTuKanbHOW

CTeHbl Npu noaxode ppoHTa BOMHbI Mog yrroM c:, rpad. KoaddmuueHT &,
CHDKEHWUST HArpy3Kku Npu 3TOM NpUHUMaeTcs no Tadnmue 2.

Tabnuua 2
o, rpag < 45 60 75
1 0,9 0,7
';:G.S

516 B pacyetax cregyeT yuuTbiBaTb [OPU3OHTalbHYD Harpy3ky OT
AudparmpoBaHHbIX BOMH CO CTOPOHbLI OrpaXgeHHon akBaTopum (PUCYHOK 4).

PucyHok 4 - 3niopbl AaBneHna audparmpoBaHHbIX BOJIH Ha
BepPTUKalNbHYI CTEHY U €e NOAOLUBY CO CTOPOHbLI
orpaxaeHHon akBaTopuu



] E
a) M —yPacu. yposeHb

’a
.

- —

0 X 11 Psgc_'-ir, ?’:EOBCHI:
=
<| t42
281 =
Tl HPa_ |
2 N B oW
g~ -H
——— _ﬁpj H3 |
erl o -
ﬂ!ﬁm r

a - npu rpe6He BoHbI; 6 - Npy NOXEMHE BOJHbI

PucyHok 4 - dntopbl aaBneHust gud parMpoBaHHbIX BOJIH Ha BePTUKan bHYHO
CTEeHY M ee NOAOLIBY CO CTOPOHbI OrpaxaeHHON akBaTopuun

5.17 BaBewwuBatollee BOMHOBOE AaBfiEHME B FOPU3OHTasbHbIX LUBAX MaCCMBHOW
Knagku M Mo MogoWBE COOPYXEHUs  OOMNYyCKaeTCA NpUHUMaTh  PaBHbIM
COOTBETCTBYIOLLMM 3HAYEHUSIM FOPU3OHTarbHOMO BOSIHOBOMO AABMEHUS B KPanHMX

ToJKax (PUCYHKM 2 N 4) nNpy NIMHEMHOM W3MEHEHWM €ro B npedenax LUMPUWHBI
COOPYXEHWS.

5.18 MakcumaribHyto NPUOOHHYH CKOPOCTb ¥ ey , M/C, OT AEMCTBUS CTOSMMX BOSH

Ha paccTosHuM 0,25X OT nepeaHel rpaHu CTeHbl credyeT onpeaensTb Mo
dopmyrne

_ 2kgmh o
P Fohkd,




—0,4
M

rae KoadUUMEHT & ; = 0,25 o npu

M
2230 kg =1,0;

&k =2xi* - BOTHOBOE YMCIIO.

MakcumanbHoe 3Ha4veHue KacaTernbHOro HanpsaXxeHnAa Ha NoBepxXHOCTU OHa

Tw.max , KI'1a, OT BO3AEMCTBUA BOIH crieyeT onpeaensaTs no dopmyre

1 2
Tw,max = Epfw%,m ’ (3)

raoe fu = 0257 (e H:SJ'D’SQ - KO3quPMLIMEHT TpeHus; npu g = 0,63k, 7, =0,3;
ap = ¥y pax L1 27

T - Nepuoa BOSHbI, C,

& - nnoTHoCTb BoAbI, T/M.*

* COOTBETCTBYET OpurMHany. - lNpumevanve nsrotosutensi 6asbl AaHHbIX.
ks =ks o kg - cyMMapHas rMapaBnMyeckast LIepoXoBaToCTb [Ha;

ks o =0lsg (@ =2-4, pexomenayeTcs c: =2,5) - LIEPOXOBATOCTb MIIOCKOrO

(6es pycrnoBbix ¢)opM) AHA, CIIOXEHHOTO rPYHTOM cpefHel KpynHocTbio Jsy, M;

kg = L10,[1—exp(—250i% fL,)] - wepoxoBaToCTb, 0OYCINOBMEHHAs AOHHBIMM

dropmamm cpefHeli BoicoTol L, M, U cpeaHeit anmHon Ly, M.

CpefiHee 3a nepuoa F 3Ha4YeHWEe KacaTemnbHOro HanpshKeHWst Ha NMOBEPXHOCTY

OHa Ty, Kla, oT BO3AENCTBUA BOMH AOMMKHO ONpeaensaTbCcs no gopmyne

Tw = = Tw,max - (4)

Bo3MoXHOCTb pasMmbiBa OHa akBatopun y OCHOBaHUA COOpy)KGHI/IVI crnenyert

OLEHMBATb CPaBHEHWEM P yax WM Ty yuay C LOMYCKAEMBIMW 3HAYEHUSIMU STUX
BEMWYMH, MPU KOTOPbIX FPYHT OCTaEeTCs YCToWuMBbIM. [pu NpEBbILLEHWN 3TUX
3Ha4YeHVn OormkHbl paspabaTbiBaTbCA MeponpusaTus, obecnevvBaroLLme 3aWwmTy oT
pa3MblBa U MOAMbIBA OCHOBaHMWSA COOPYeHWs (NpunoxeHne B).

5.19 PacyeT COOpyXeHWA Ha BO34eNCTBME pa3bMBAIOLLMXCA BOJSIH CO CTOPOHbI
OTKPbITOM aKBaTOpUM [OIDKEH MPOM3BOAUTLCS Npu  rMybuHe Hag OGepmon

dpe < L253% n myBuHe no oHa oy 2 1.3% (pucyHok 5). TopusoHTanbHy0 Harpysky

F,., kH/m, oT pasGuearopmxcs BOMH crieayeT onpeaensaTb Mo anope GoKoBoro

BOJIHOBOTO [1aBMeHUs!, NMpW NOCTPOEHNUN KOTOPOI 3HaveHust # , klMa, ons opavHar =
, M, crneayeT npuH1MaTh no dopmyram:

zy=vh rn =0, (5)



z;=0 pq =150gh, (6)

ogh
= =
A P2 hed, (7)

PucyHok 5 - 9niopbl faBneHus pa3ouBaloWmMxXca BOJTH Ha
BepPTUKasNbHYIO CTEHY

PacueTHRIH
YPOBCHb :
=z 2 X

et —=p a e
P
.

P, a’l

Z
!

] &2

PucyHok 5 - Oniopbl AaBneHus pasbuBaloOWMXCA BOSIH HAa BepPTUKaNbHYIO
CTeHy

BepTukanbHyto Harpysky &, kKH/M, oT pas6GuBalolmxca BOMH crieayeT npuHUMaTh
paBHOW MioLiaamn anopbl B3BELUMBAIOLLErO BOMIHOBOTO AaBreHVs U onpeaensTb Mo

dopmyrne

Pad
B =i, (8)

roe ¥ - KO3@MPULMEHT, NPUHMMAEMbIN PaBHbLIM ﬁ‘5=0=55+0:05d —4. Tpn
BSE
291 =1,.

s ¢ 3 0 s
= 2 cnenyet npyHuMartb & = 0,7; npu
dy —d; yermp P ay -d,

MakcumarnbHyo MPUAOHHYI0 CKOpPOCTb BOAbI ¥y wax , M/C, HAA MOBEPXHOCTbIO
Oepmbl Mepen BepTMKanNbHOM CTEHOW Npu pasbuBaloLLmxcsl BOSHax credyet
onpeaensTb No dopmyne

el
g =
Fomes = chdy - (9)




5.20 PacuyeT COOpyXeHWN Ha BO3dencTBME MNPUOOMHBLIX BOMH  JOIDKEH
Npov3BOANTLCA NpW My6uHe @y £ @, Ha NPUMbIKAIOWEM K CTEHe y4acTke aHa
NPOTSDKEHHOCTLIO  He  MeHee 0,54  (pUCYHOK 6). Bo3BbllieHME BepLUMHbI

MaKcuMmarnbHOW MPUBONHOM BOMHbI M sur, M, HAA PacyeTHbIM YPOBHEM crieayet
onpegenaTb no dopmyne

Resur = Ujdf * ksur ) (10)
roe 4., - BbicoTa NpUBOHON BOMHbI, M;

& - KPUTMYECKARA MNYyOuHa, M.

PucyHok 6 - Anopbl AaBrieHUA NPUOOMHBLIX BOJIH Ha
BepPTUKalNbHYI CTEHY

a)
P
Pacuerneiii = =X —
YpOBEHb 2 - 3
Z_

6)

Pacuersbiii m&ﬁ
YpOBEHb oL

|,

.le' %

3 P
o oy

P R = R " T i .

LV
a - C BEepXoM nocTesn Ha ypoBHE Ha; 0 - ¢ BO3BbILLAKOLLENCH Hag AHOM NMOCTENbIO

PucyHok 6 - 3ntopbl AaBneHusA NpU60MHBLIX BOJSTH HA BE PTUKANLHYHO CTEHY

FopU3oHTanbHY0 Harpysky F., KH/M, OT npuBOiHLIX BOMH HEoBX0aAMMO
NpVMHMMaThL Mo 3Mtope GOKOBOrO BOMHOBOIO 4ABMEHMS, MPY 3TOM 3HaveHune P, klla,
4N opavHaT z , M, JoMnycKaeTcs onpeaensTs no gopMmynam:

2) = ~hgy p1=0; (11)



1
£3 = _g'gg.sur Fa = 1r5-Dg’Ez.sur; (12)

23 =d; P (13)

A€ 4suy - CPEAHSS ANVHA NPUBOHOM BOMHBI, M.

BepTukanbHyto Harpysky F., kKH/M, OoT npuBOMHbIX BONH criedyeT MpUHUMATL

paBHOW NoLaamn aniopbl B3BELUMBAIOLLETO BOMHOBOMO AaBNEHUs (C BbICOTON 23) U
onpeaensTb No dopmyne

B, = 0,?[%]. (14)

MakcumasibHas MpULOHHAst CKOPOCTb MPUBOMHON BOSMHbI Vi max , M/C, Y
OCHOBaHWsi BEPTUKANIbHOM CTEHbl CO CTOPOHbLI OTKPbITOM aKkBaTOpPWUM LOJShKHA
onpegensaTbcs no copmyne

(15)

521 Harpyskm OT BO3OeNCTBUS pasduBalWMXC W MNPUOOMHBIX BOMH Ha
coopyxeHus | u Il knaccoB criegyetr YTOYHsATb Ha OCHOBe rnabopaTopHbIX
nccrnegoBaHUi UM rMapoOaNHAMUYECKMX PacHeToB.

Harpysku u BoagencTBusi BOJTH Ha COOPYXXeHUs1 OTKOCHOro npodouns

5.22 lMpy onpefeneHun BbICOTbI HaKaTa BOMH HA OTKOC /.,y (PUCYHOK 7) OOIDKHbI
YYUTbIBaATbCS Creayowme akTopbl:

BbICOTa W ANMHA pac4eTHbIX BOSH;
LLIEPOXOBATOCTb MOBEPXHOCTM OTKOC3;

UNbTPaLMOHHBIE CBOMCTBA MaTepurarna, 06 pa3syoLero 0TKoc;
HanpaBreHne u CKOpPOCTb BETPA;

rnybrHa BOAbl B akBaTOPUM Nepes COOPYXEHNEM;

yron nogxoga CprHTa BOJIHbI K NTMHUK ype3a BOAbl Ha OTKOCe.

PucyHok 7 - Cxema Kk onpeageneHuio BbicoTbl h (run) HakaTa
BOJIH Ha OTKOC



Pac. yposeHsb

PucyHok 7 - CxeMa K onpeaeneHuio BbICOTbI %, HaKaTa BOSIH Ha OTKOC

PacueT BbICOTbI HakaTa Ha OTKOC MOXET MpPOM3BOAUTLCS MeTodamu,
npYBeaEeHHbIMM B NpUIioxkeHun [,

HedopmrpyeMocTb 3a BpeMS pacyeTHOrO LUTOPMa MNIsKHbIX OTKOCOB cregyet
OUEeHMBaTb MO AaHHbIM HAaTypHbIX HabrogeHwn (B TOM 4ucre, Ha aHarorax) w
MAPaBiIMY4EeCKOro MOLEeNMpoBaHMs B CoMeTaHUM C anpobnpoBaHHLIMU PacyHeTHLIMU
MeToaamu.

5.23 BonHoBoe pfaBneHWe Ha 3alWMTHOE MIUTHOE KpensieHne OTKoca AOSDKHO
onpepensTbCs Ha OCHOBaHUM pPe3yrnbTaToB ¢M3MYECKOro U/unm matemaTmu4eckoro
MO EnMPOBaHUS.

ns KpenneHna mns3 OETOHHbIX 1 erne300eTOHHbIX NnT npu npeaBapuUTesibHbIX
pacyeTax gonyckaeTca onpenendatb BOJIHOBOE [aBlieHWe pacyeTtoMm Mo
3aBUCUMOCTAM NPUNOXXeHUA .

5.24 Tlpn KpenneHun OTKOCa pBaHbIM KaMHEM, OObIKHOBEHHLIMU U (haCOHHbIMMK
OeTOHHbIMN WM Xene300eTOHHbIMK  BrokaMn  pacyeTHY0 Maccy OTAEeNbHOro
arieMeHTa MOXHO onpeaensaTb No 3aBUCMMOCTAM NpuUIioxeHus B.

Harpysku oT BonH Ha o6TekaeMbie nperpagbl U CKBO3HbIE€ COOPYXeHUSA

5.25 Harpy3ku oT BOMH Ha obTekaemble nperpagbl OOSDKHbI ONpeaensTbCca Ans
coopyxeHunn | n Il kmaccoB Ha OCHOBE 3KCMEPVMMEHTarbHbIX UCCNegoBaHUA U/nnm
peLLeHnst ’mapoaMHaMMYeCcKon 3agayumn o6 TekaHus nperpagbl BONHOBLIM NMOTOKOM.

Harpysku oT BorH Ha o6Tekaemble nperpagbl Y CKBO3HbIE COOPYXEHWS OODKHbI
onpedenaTbCsa Kak CyMMa CKOPOCTHOTO W WHEPLMOHHOMO  KOMMOHEHTOB,
00YyCOBMEHHbIX COOTBETCTBEHHO JIOKaSlbHbIMU 3HA4YEHUSAMMU CKOPOCTU U YCKOPEHUS
BOJSIHOBOTO [ BVPKEHUS XKUOKOCTM.

OuHamuyeckmun agpekT OT BO3LOEWCTBUS HeperyrnsapHblX BOMH crieayet
yuuTbiBaTb TOMbKO B TeX Cryyasx, Korga nepuod COOCTBEHHbIX KonebaHun
COOPYXXEHMSI COM3MEPUM CO CPeHUM Neprmodom HaberatoLyx BOSH.

5.26 MakcumarnbHyl0 Cuiy BO3AEWCTBMSA BOSMH Ha BePTUKamnbHyl0 obTekaemyto
nperpagy (pycyHok 8, a) criegyeT onpefenaTb U3 psga 3HaYeHuin, nony4aemMblx npu

Pa3nnYHbIX yoaneHuax = = xi X BepLUMHbI BOJHbI OT nperpaabl.

PucyHok 8 - CxeMbl K onpegeneHuio BONTHOBbLIX Harpy3ok
Ha ob6TeKkaeMble nperpaabl
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PucyHok 8 - CxeMbl K onpeaeneHuio BOJTHOBbIX Harpy3oKk Ha obTtekaemble
nperpagbl

5.27 MakcumarnbHble 3Ha4eHUs1 Harpy3KyM OT BOSH Ha FOPU3OHTasbHY0 obTekaemyto
nperpagy, PacnoriokKeHHYl0 Ha HEKOTOPOM yharneHuM OT AHa akBaTopum umm
nexalyto Ha gHe (pucyHok 8, 6), JOmKHbI ONpefendTbCs Takke Npu pasnnyHbIX

yoaneHnax == = xih BepLUMHbI BOJHbI OT nperpagbl And AByX Clly4aeB:

MaKCWUMaribHON TOPU3OHTANLHOW COCTABMSAIOWEN HArpyskuM ey Mpw

COOTBETCTBYIOLLEM 3HAYEHUN BEPTUKANbHON COCTaBNAOLLEN Harpyskn £ ;

MaKCMMaribHOW BepTMKaﬂbHOVI COCTaBAaoLLEN Harpys3ku Pz,ma.:-: npu

COOTBETCTBYHOLLIEM 3Ha4YeHUN FOpI/I3OHTaJ'IbHOI7I COCTaBIALLEN Harpysku Px .

5.28 PacuyeT CKBO3HbIX COOPYXEHUIA UM OTAENbHO PaCnoNOXEHHbIX 0OTeKaeMblX
nperpag Ha Harpy3ku OT BOJSIH LOIPKEH MPOM3BOAUTLCS, KaK MPaBuIio, C Y4ETOM
LLIEPOXOBATOCTUN MX MOBEPXHOCTM.



5.29 lMpu BLINOMHEHNM pacyYeToB A0MyCcKaeTcs Ucnornb3oBaHne opmyn, rpadmkos
n Tabnuu, nNOMELUEHHbIX B NpuoxeHun E, OCHOBaHHbIX Ha aHanmMTUYeCcKoM
peleHnn B TpeTbemM NpubnmxeHnn 3agadm o 6erymx noteHuuanbHbIX BONHax u
[OOMOSTHEHHbIX AAaHHBIMW 3KCNEPUMEHTarbHbIX UCCIEA0BaHWUNA.

5.30 MakcrMarnbHy NpUOOHHYH CKOPOCTb V,;,,m , M/C, B TOYKaX, pacrnorioKeHHbIX
Ha KoHType nperpaabl (i =90° 1 270°) n Bnepeau nperpagbl Ha paccTosHun 0,254
OT KOHTypa nperpagbl (& =0°), cneayeT onpenensTb nNo dopmyne

1
Pihcion e ,
ooy Vo hid

(16)

rae KoaddmLMeHT ¢, NpuHUMaeTcs no Tabmmue 3.

Tabnmua 3

Tﬂgfgfeme PACHETHBIX || 3 aueHus koadxpuuveHTa w, npu Lk
0,2 0,3 0,4

Ha koHType nperpagbl 0,98 0,87 0,77

Bnepeau nperpagbl 0,67 0,75 0,75

Harpysku oT BeTpOBbIX BOJTH Ha 6eperoykpenureribHble COOpYXeHUs!

5.31 MakcumarnbHble 3Ha4€HUs1 FOpU3oHTanbHOWM &, , KH/M, 1 BepTUKanbHbIX &, U

F,, kH/M, npoekuuin paBHOAEWCTBYIOLWEH HarpyskM OT BONMH Ha MOABOAHbLIN
BOMHOMIOM HeobXoAuMO MNpUHMMAaThL MO 3niopam OOKOBOrO U B3BELLMBAOLLETO

BONHOBOro aasneHus (pucyHok 9). MNpu atom £, kla, QormkHO onpenenaTbcs B

3aBMCUMMOCTM OT z C YYETOM YKIIOHA AHa i Mo dopmynam, NpvBeOeHHbIM B
Tabrnvue 4.

Tabnvua 4
OpgauHara z , || @opmyna ans || ®opmyna ana onpegeneHus gaeneHus || Ycnosus
M, 3ntopbl || onpeneneHns £, xMa npume-
OaBneHust opavHaThl z , M HUMOCTM
dopmyrbl
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P =pglzg—zy4) 20,04

P .
N i 20,04
£3 (Ao pa=kypyik, =07+ 0,003[_]
akBaTopuu ]

nepen
BOJIHOSTIOMOM)

23 =73 i »0,04

) 24 = ~kglz] —25) 2
(I'IOBerHOCTb

BOAbI %@l p =038~ 031”2
BOJTHOSIOMOM ) d

PRYS
zs  (rpebeHb zs =U,3?[—]
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PucyHok 9 - nopbl BONTHOBOro AaBreHus Ha NnoABOAHbLIN
BOJTHOJIOM

Mope Beper

o = - R
éacq.}'pwtﬂb = A Aﬂﬁhﬁp y
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X
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PucyHok 9 - 9ntopbl BOJIHOBOro AaBfeHUs Ha NoABOAHLIA BOMTHONIOM



5.32 MakcumanbHyto NPUOOHHYHO CKOpPOCTb V,;;.,m , m/c, nepes
BeperoykpenutenbHbIM COOpPYXeHUEM B BuAe BEPTUKANbHOW UMM KPYTOHAKIOHHOM
CTeHbl crieayeT onpeaensTb No 3aBUCUMOCTH (2).

Ons COOpYyXeHuA B Buae noasogHOro BOMHOMIOMa npu onpeaneneHmnmn 'V,E;,m no

— 0,8
thopmyrne (2) koaddmUMeHT k;; OOImkeH BbiTb NPUHAT PaBHbIM & ; = 0,18[3] ;

npu % » 20 cnegyeT npuHumaTh &5 =1,1.

MakcumarbHylo MPUOOHHYI CKOpOCTb Boabl Famax, M/C,  nepeq
HeperoykpenutenbHbIM COOPYXEHWEM NpU pa3buBatoLLMXCS U MPUBOMHBLIX BOMHaX
HaanNeXuT onpeaensaTb COOTBETCTBEHHO No dopmyrnam (9) n (15).

5.33 MakcumanbHble 3Ha4eHUs1 ropu3oHTanbHoOWM £, , KH/M, 1 BepTUKanbHbIX £, U

F,, kH/m, npoekuuii paBHOOENCTBYIOLLIEN Harpy3ku OT pas3buBatloLLMXCA BOMH Ha
BEPTUKAINbHYIO BOMHO3AWMTHYKO CTeHy (Mpu OTCYTCTBMM 3acbilKU FPyHTa CO
CTOPOHbI 6epera) Heo6XxoANMO NPUHMMaTE NO 3Mtopam 6OKOBOIO U B3BELLMBAIOLLETO

BOMHOBOro gasneHun (pucyHok 10). MNpu aTom 3HaveHns P, klMa, n n,., M, AOIMKHbI
OnpenensiTbCsA B 3aBUCMMOCTM OT MECTa PacorioXKEHNS COOPYKEHNS:

a) Mpu pacnosioKeHNM COOPYKEHUS B CTBOPE MocredHero obpyLieHust npnborHbIX
BOSH (pucyHok 10, a) no dhopmynam:

)
?=ny =ﬂgﬂeg,r[0,033§ + 0,:-'5] : (17)

e =——; (18)
o

©) npu pacnonoXeHWn COOPYXEHUsT B Npuype3oBor 3oHe (pucyHok 10, 6) no
dopmynam:

a.
pimipp [1 = 0,3—’];:-H ; (19)
a?’!

.

; (20)
pg

e =

B) NMPW pacnonoXeHU COOpYXeHUst Ha Gepery 3a NMHWEN ypesa B npegdenax Hakata
BOSH (pucyHok 10, 8) no dhopmynam:

3
p=p = 0,?[1 ——I]pu; 1)

¥

e =—; (22)



roe n. - NpeBbllleHWe rpebHs BOMHbI Had pacyeTHbIM YPOBHEM B CTBOpe
BOMHO3ALLMTHOW CTEHbI, M;

#3, - BbICOTa pa3byBaloLLMXCS BOSH, M;

&, - paccTosHMe OT CTBOpa MocriefHero obpylleHWs BOMH A0 fMHWM ype3a
(MpuypesoBasi 30Ha), m;

@; - PacCTosiHME OT CTBOpa NOCNeaHEro 0GpYLLEHUS BOSTH O COOPYXKEHMS, M;
¢} - PACCTOSIHWE OT NIMHWM ype3a BOAbl 10 COOPYKEHUS, M;

&, - PacCTOsiHWE OT MMHWW ypesa BoAbl A0 YCIOBHOW rpaHuLbl HakaTa Ha Geper
pasbuBaloMXca BOMH (MpU OTCYTCTBUM COOPYXEHWs!), M, ONpeaensiemoe no

dopmyrne

dy = Rypy,cige; (23)

#5014, - BbICOTa HakaTa BOIH Ha Geper, M, onpegensiemasi no 5.22.

MpumMevaHns

1 Ecrm opavHaTa Bepxa coopyxeHus zy 2 —03%, M, TO 3Ha4yeHus BONHOBOrO
JaBneHus, onpegensiemble no cdopmynam (17), (18)* n (21), Heobxoanmo ymMHOXaTb

Ha KOabdPULMEHT &3, NPpUHUMaEMBIii no Tabnmue 5.

* BeposiTHo owmbka opurmHana. Crneagyet uutatb "(19)". - lNpumevaHue
nsrotoButens 6asbl AaHHbIX.

2 Harpysku oT npMbOoMHbIX BONH HA BOSTHO3ALLMTHLIE CTEHbI NPY PAcMONOXeEHUN UX B
Np1MbONHOM 30HE creayeT onpenensiTb cornacHo 5.20.

3 B dopmynax (19) n (21) paBnexue P Bblumcnaetcsa no copmyrne (17), B koTopon
4 - ybvHa Boabl B CTBOpE NocnegHero obpyLieHusi, mokasaHHas Ha pucyHke 10a.

Tabrnvua 5

OppavHaTa Bepxa coopykenust z; , || -0.3% 0.0 +0,3% +0,654%
M

KoachuLeHT &, 0,95 0,85 0,8 0,5




PucyHok 10 - 9nopbl BOSIHOBOro AaBrfieHUsA Ha
BepPTUKaNbHY I BOJTHO3ALWUTHY O CTEHY NPU PacnonoXeHUu
COOpYXKeHus

a) a JIuyna
1 + Ypew
| |
| |

|

|

| Jlmma
i 4 Ype3a
|

= I
.;;T Pacu. yposene
o, 5o

LY

Pacticiypii
ypoBcht P,
A

a - 3oHa NpuboriHol BOMHbLI; 6 - NpUype3oBas 30Ha; 8 - 3a NIMHKEN ype3a

PucyHok 10 - Oniopbl BOJIHOBOIO AaBfieHUMsI Ha BepTUKanbHYHO
BOJTHO3ALLMTHYIO CTEHY NMPU PacnonoxeHUn COOpyxKeHUsA

5.34 MakcumarnbHble 3HaYeHUs1 FopU3oHTanbHoW &, KH/M, 1 BepTuKanbHoi F, ,
KH/M, npoekuun paBHO4ENCTBYIOLLEN IMHENHOW Harpy3ku OT paspyLUMBLUMXCS BOJSH
Ha BepTVKanbHYyt BOMHO3ALWMTHYIO CTEHY (C 3acCbINKOW rpyHTa Co CTOpPOHbI Gepera)
npu oOTKate BOMHbI HeobxoguMO MpuHUMaTb no anwopam 60oKoBOro U1

B3BELLMBAIOLLErO BOMHOBOIO AaBrieHuWiA (pUCyHOK 11); Npy 3TOM 3HadeHue p, , kla,
[OIDKHO OnpefensTbesi no dopmyrne

Py =pglie, — 0,750k, ], (24)



roe J"'_I"Zr - MNOHWXeHne noBepxHOCTU BOAbl OT pacCHYeTHOro YpPOBHA nepen
BepTI/IKaﬂbHOIZ CTEeHom npu OTKaTte BOJIHbl, M, NPUHMMaAEMOE B 3aBUCUMOCTU OT

pacCTOsIHWS @; OT NMWHWWM ype3a BOAbl 4O COOPYXEHWSI PaBHbIM: Npu @; 2 3k,
Az, =0unpu a; < 3k, Az, = 0,250,

PucyHok 11 - 9nopbl BOSIHOBOro AaBrieHUsA Ha
BepPTUKaNbHY I BOJTHO3ALWMUTHY O CTEHY NPU OTKaTe BOJIHbI

Mwnina
FLEE]D

Pact. ypoReHh

MorepxHocts B0l
NP OTKATE BOANB

PucyHok 11 - Onopbl BOJIHOBOIO AaBfieHUMss Ha BepTUKanbHYO
BOJTHO3ALLMTHYHO CTEHY NPU OTKaTe BOSHbI

5.35 BonHoBoe fasneHune r, kla, Ha KPUBONMMHENHBIN Y4aCTOK CTEHbI He0BX0aANMO
nNpYHUMaTL MO 3MNOpe BOSIHOBOIO AaBfieHMs Ha BEPTUKAmNbHY CTEeHY cornacHo 5.33
C OpPUEHTUPOBAHMEM 3TOM 3MIOPblI MO HOPManM K KPWUBOSIMHENHOW MOBEPXHOCTU
(pucyHok 12).

PucyHok 12 - niopa gaBreHUs BOJSIH HA KPUBOJSIMHEUHbIN
y4acTOK BOJIHO3aLUTHOMN CTEHbI

¢ e
P, / |5
Pacti. yposeHs \ |

Wi s 2
|

=

PucyHok 12 - Jniopa pAaBneHMsA BOSMIH Ha KPUBONUHEWHbLIA Y4aCTOK
BOJTHO3ALMTHON CTEHbI



5.36 MakcumarbHbIe 3Ha4eHUsi TOPUBOHTAbHBIX £y axt , £y it , KH, U BEPTUKANbHOM

F,, KH, npoekuuwn paBHOAEWCTBYIOWE HAarpy3kM OT BOMH Ha 3MEMEHT OyHbl
HeoOXoQMMO NpuHMMATL MO 3nopam OOKOBOro M B3BELLMBAIOLLENO BOMHOBOMO
naenenns (pucyHok 13). [Npu 3TOM 3Ha4YeHWs BONHOBOTO AABIIEHUS] HA BHELLHIOW

Paxt , KA, N TEHEBYIO Py, KIMa, rpaHM GyHbl U COOTBETCTBYIOLWME BO3BbILLEHUS

TPEGHSI BOMHbI 4 g3 , M, U 7 s , M, JOJDKHbBI ONPEAENATLCS MO hopMyriam:

3
Foxttmiy = Ekwo gh(l+ '3052 ), (25)

Paxt i dAInE (26)

roe %, - KoadPULIMEHT, NPUHMMAaEMbI No Tabnuue 6, B 3aBUCMMOCTU OT yrna c
noaxoda dypoHTa BOMHbI K ByHe.

PucyHok 13 - 3nopbl BONTHOBOro AaBfieHUA Ha OYHy

IIman

I RI s

Tenepas | Boewnss
rpaHL I'PaHb
D Y N o By
beper
I-I
=) E Pacu.
= YpPOBEHE
2 il o O | L e W 4,
— o
P—= =
x.int a
o [————— P‘!‘.E'rf
B2 TP S AN PR N SN AN
[
piur

P,

PucyHok 13 - ntopbl BONTHOBOro faBreHus Ha GyHy



Tabnuua 6

Fpakb OyHel ctgo KoadbdmumeHT %, npu 3HadeHum ;| 7,
0,03 n||0,05 0,1 0,2 v 6ornee
MeHee
BHewwHas (ixt ) || - 1 0,75 0,65 0,6
TeHeBas (ext) |[O 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

Bo3peictBue cyaoBbIX BOJTH Ha KpensieHUs 6eperoB kaHanoB

5.37 3HayeHuss BbICOTHI %55, M, WM AMWHBI *;4, M, BOMH, BO3HUKAIOWMX NpPU
OBWDKEHUM BOOOM3MELLAIOLLMX CYA0B, CreayeT onpeaensTb no dopmyram:

ord [ad
'EES.FJ T 2 ’ (27)
g £y
2
Py = 5,65V—, (28)
=4

roe &, wnm f, - ocagka u onvHa cygHa, m;
" - CKOpOCTb cygHa, M/C;

g - KOSd)d)VILI,I/IeHT NONHOTbI BOOAOU3MELLEHNA CyaHa.

MpymeyaHne - Mpu onpeaeneHuy NapaMeTpoB BOSHbI, BO3HUKAIOWEN Mpu
OBWKEHUM BOOOU3MELLAOLLMX CYOOB B BOAOTOKAxX (pekax, kKaHanax), criegyet

y4uTtbiBaTb, YTO CKOPOCTb CyOHa ¥, M/c, He OorkHa npesBbllaTb AOonyckaemoe
3Ha4yYeHune Vadm ) m/c, onpepgerneHHoe HOPMAaTUBHbIMU aKTamMun ana

paccmaTpuBaemMoro BoAgHoro nyTu. MNpy OTCYTCTBUM HOPMATUBHBLIX AaHHBLIX Fygm
JonyckaeTcs onpeaenstb no dopmyre



. -k
Vi = U,QJ[acos i E‘m‘};( ) ok g%, (29)

roe ka - OTHOLLEHME NOABOAHOM nnowaam nonepevyHoro cevyeHna cyaHa K nnowaan

YXVBOIO ceyeHus KaHana A, m 2 ;

& - lWMpuHa KaHana, M, No ypesy BoAbl.

Mpy ABYXCTOPOHHEM ABWKEHWUN OAHOTUMHBLIX CYA0B YNCNEHHOE 3HaYeHne %, B
dopmyre (29) cnegyeT NnpuHUMaTb YBENUYEHHBIM BABOE.

5.38 BblcoTy HakaTa #,;;, M, CyOOBOW BOMHbI Ha OTKOC (pucyHok 14) crepyet

onpeaensatb no dopmyne (¥ £ Fom ):

E;,E
0,5k, +0,05ctg p—
E

'jgr.sh =8 af

1-0,05ctge ) (30)

rae 54 - KoapdULMEHT, NMPUHMMAaEMBIN AMA OTKOCOB, OBMMULOBAHHBIX CMMOLLHBLIMM
nnMTamu, paeHbiM 1,4, kKaMeHHbIM MolleHreMm - 1,0 n kameHHon Habpockon - 0,8.

PucyHok 14 - Oniopa gaBneHUsi CyaoBbIX BOJSIH Ha
KpenneHust 6eperoB KaHasioB Mpu HaKaTe BOJIHbl HA OTKOC

PucyHok 14 - Jniopa paBneHUs CyAoBbIX BONMIH Ha KpenneHusi 6eperos
KaHanoB Npu HakaTte BOJIHbI Ha OTKOC

5.39 MakcumanbHOe 3HavyeHue Harpy3ku oT Cy4O0BOM BOMHbI Ha KpenneHns 6eperos
KaHanoB F, kH/M, OOMKHO MpUHUMATLCS MO 3Mopam BOJHOBOTO AaBMIEHWS, MpU
NMOCTPOEHUN KOTOPbIX PEKOMEHOYeTCs MCMonb3oBaTh MpUEMbl, NPUBELAEHHbIE B
npunoxeHunn XK.

6 Harpy3ku oT cynoB (nnaBy4ynx o6 EKTOB) Ha
rMApPOTEXHUYECKNE COOPYXKEHUS



6.1 NMpn pacyeTe rMOPOTEXHUHECKMX COOPYKEHMIN HA Harpy3ku OT cygoB (MraBy4qmx
06bekTOB) HEOOXOAUMO onpeaensTh:

Harpy3kuy OoT BeTpa, Te4eHNA 1 BOJH Ha NniaBy4yne 00bEKTHI;

Harpysku OT HaBasia NPULLBaPTOBAHHOIO CyAHa Ha NpuYyaribHoe COOpYXeHWEe Npu
OeNCTBUM BETpa, TEYEHNUS U BOMH;

HarpyskuM OT HaBana cyaHa Mnpu ero noaxode K MOpPTOBOMY MpuyaribHoOMy
COOPYXEHWIO;

Harpy3kuy OoT HaTAXeHUA LLBapTOBOB MNpu nencTBuKn Ha CyAHO BeTpa, Te4eHUa n
BOJIH.

PacueTHble NMOBTOPSIEMOCTM BHELLHWMX BO3AENCTBMIM Ha akBaTopuu nopTa
OOIMKHbI MPUHUMATBLCH B 3aBUCMMOCTU OT MPOAOIHMUTENbHOCTU CTOSIHKU CYAOB U
06YyCNOBNEHHOTO MMK TUMa LUBAPTOBHOW CUCTEMBI (Tabruua 7).

Harpy3KV| OT BeTpa, Te4eHnA N BOJTH Ha nnaBy4iune 06BbEeKTLI

6.2 PacuyeTHble 3HauyeHuss nonepeyHoit &, kH, wn npogonbHoi F,, kH,
COCTaBSAOWMX CUIbl BO34EWCTBMS BeTpa Ha nnaByvMe OObeKTbl cregyeT
onpenensiTb no dopmynam:

014 CyaoB U NraBy4vux npu4arnos C olBapToBaHHbIMU CyaaMuU
D =736 102y AP0 (31)*

N, = 49,0107y A T2 (32)*

* ®opmynbl 31 1 32 cooTBETCTBYIOT opurnHany. - NpumedaHne n3rotoBuTens
6a3sbl JaHHbIX.

Ona nnaBy4vnx OOKOB
ox ] 2
By =79.5107 yp 4072 (33)

F, =795 107 v 4,07 (34)



n -An - COOTBETCTBEHHO OokoBasi U noboBas HagBOAHbIE NIOWAAN

roe 4,

napycHOCTM (CUNYaTOB) MnaBy4nx 06 LEKTOB, M2

VE. M ¥, - COOTBETCTBEHHO MonepedHas W MpPoAONbHAas COCTaBnALLMe
aHEeMOMETPUYECKON CKOPOCTW BeTpa, M/C, MpUHUMAEMble B COOTBETCTBUM C
Tabnmuen 7;

£ - KOIPULMEHT, 3aBUCALLIIN OT HAaMBONMbLLErO rOPU3OHTaNbLHOMO pasMepa o j
, M, TOMEpPeYHOro WunM npogoSIbHOrO CUITYy3TOB HaOBOAHOW 4acTu MraByqero
06bekTa; NpuHUMaeTcs no Tabnuue 8; Npy ANMTENbHON CTOSIHKE CYAO0B Y Npuyana

*

(rpynnbl 1 1 4-6 Tabrmubl 7) koaddmuneHT £ =1;

¥y - KOIHDULMEHT HaLexXHOCTM MO BETPOBOV Harpyske, Y4uTbiBaroLLe
NOpbLIBUCTOCTb BETpa U npuHMMaembin no CI120.13330.

* TekCcT OOKyMeHTa COOTBETCTBYET opurvHary. - [NpymedaHve U3rotoBuTens
0a3sbl JaHHbIX.

Mpymevanwue - MNnowaamn napycHOCTH criedyeT onpeaensTe C YYETOM Mrowaaen
3KpaHUPYIOLMX Nperpag, PacriofioXXeHHbIX C HABETPEHHOW CTOPOHbI (MPUIIOXeHWe
n).

Tabrvua 7
Twvn Mpynna || Ycnosus HanmeHoBaHWe BHeLLHMX BO34ENCTBUN

akcnnyaTaumu

LUBAPTOBHO-OTOOMHBIX

cucTem

Betep TeuyeHwe || BonHeHue || KonebaHnsa ypoBHs
Mopsi

1 2 3 4 5 6 7
OnuTenbHo 1 lMpoBeneHue Ncxopoa m3 TexHudeckux Bo3MoxHOCTeN || CpegHue 3HadeHust
aKcnnyaTtMpyemMble pasnnM4YHbIX KOHKPETHOro CcygHa W npuyana, HO He ([ mexay
LLBAPTOBHO- TEXHOMNOMMYECKNX MeHee 1 pasa B rog (aHemomeTpuyeckas || CUSUMNHBIMN n
OTOOlHbIE onepauumn no || ckopocTb BeTpa He MmeHee 10 m/c) KBagpaTypHbIMU,
CUCTEMBI obcnyxvBaHuio NOSHbIMMW n
CTauMOHapHbIX U (cHabxeHuto) cygHa y ManbiM1n  BOA4amu
nnaBy4mnx MOrpy304HbIX, 3aJaHHOM
npuyanoe TOMMMBHbIX NpUYarnos u NoBTOPAEMOCTN™**
MOPCKMX NOpPTOB T.M0. CtosiHKa

[OMyCKaeTCH TOMbKO B

©naronpuATHbIX

MOroAaHbIX  YCIIOBUSIX.

Mpn nporHose

yXyaLeHus noroasbl

CyoHO  OTXOAUT  OT

npyyana
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2 Ctoanka cygHa B|| 1 pa3 1 pa3 1 pa3 CpegHvie 3HayeHuns
WwTopMoBbIX ycrnoBusax|[B 50 net* npu|B 50 || B rog MeXay CU3UMNHON
y aHeMOMETPUYECKON (| neT™ n  KBagpaTypHomn
cneLvanM3npoBaHHbIX (| CKOpOCTU BeTpa He MOMHOM n
(Morpy304HbIX, Oonee 25 m/c CU3UrMnHas, manas
TOMMMBHBIX W T.N.) " Boaa 3aJaHHOMN
CTOSAHOYHbIX MpU4anos NnoBTOpPSIEMOCTU™**
3 PasoBas HenpepbiBHas || 1 pa3 1 pa3 1 pa3 CpenHue 3HadeHust
CcTosHKa cygHa  y||B 10 ner B 10 net ||B 10 et || mexay
npuyana ao 3-x CU3UTUAHBIMU "
MecsILEeB be3 KBagpaTypHbIMU,
BO3MOXHOCTU OTBOAA NOMHLIMM n
OT Npuyana MansiMu  Bodamu
3apaHHon
NoBTOPAEMOCTN***
4 MHorokpaTHble 1 pa3 1 pas 1 pa3 CusurmmHble
cToaHkM  cygoB Y| B 50 netr* B 50|[B 50 net* |[nonHas wn Manas
npuyaros, net* BOaa 3aJaHHOMN
CYOOCTPOUTESbHBIX 1 NoBTOPAEMOCTN***
CYOOPEMOHTHbIX
3aBoAoB U T.N. Ao 3-X
MecsuesB, nmbo
HenpepbiBHasi CTOsHKA
y npuyana go 1-2 net
be3 BO3MOXHOCTM
oTBOAA OT Npu4ana
5 HenpepbiBHasa cTosiHka || 1 pa3 1 pas 1 pas CusurmnHble
nnasy4ero obwbekTa || B 100 net* B 100|B 100||nonHass 1 manas
bonee 2-x net 0Oes ner* ner* Boaa 3agaHHon
BO3MOXHOCTW OTBOAA C NoBTOPAEMOCTN™**
MecTa CTOSIHKU
(kopabnu-mysen,
nnasy4uve
TENI03NEeKTPOCTaHLUN,
B TOM 4YMCIe aTOMHbIE,
nnaey4me AOKM U T.M.)
KpaTtkoBpemeHHO || 6 MpoBeneHne mopckux (|Acxoga m3 TexHu4ecknx BoO3MOxHocTew || CpeaHune 3HayYeHus
aKcnnyaTMpyemMble onepauui, Cynos, nnaBy4mx 06bekToB n|| mexagy
LUBapTOBHO- OrPaHNYEHHbIX no || obopygoBaHus, NCNOMb3yeMbIX  MPU || CUSUTMNHBIMU n
oT6OMHbIE MOroaHbIM  YCIOBMSIM: || NPOBEAEHUM MOPCKOM oOnepauun, HO He || KBagpaTypHbIMU,
cUcTeMbI npu AnmTensHocTbio o 3-x || MeHee 1 pasa B rog (aHEMOMETpUYEcKas || NonHbIMM n
npoBeaeHnn CYTOK; ANUTENbHOCTBIO || CKOPOCTb BETpa He MeHee 10 m/c) ManbiMM  Bogamu
MOPCKMX Oonee 3-x cyTtok npu 3agaHHoun
onepauumn obecneveHmn MOBTOPSAEMOCTIN ***
BO3MOXHOCTM nx
npepbiBaHUSA 1M oTBOAA
CyooB M MnaBy4umx
06bekToB B
3alWLLIEHHOEe MECTO




7 MpoeseneHne mopckux (|1 pas 1 pas 1 pas CpepnHue 3Ha4eHust

onepauun, He || B 5-10 neT** B 5-10||B 5-10 || mexgy
OrpaHUYEHHbIX no ner** ner** CUBUMMAHBIMUN n
NMOrogHLIM  YCIIOBUSM, KBagpaTypHbIMU,
npu ANMTENBHOCTH MOSHbIMU n
onepauum o 1 mecsaua ManbiMM  BOgaMu
bes BO3MOXHOCTM 3agaHHON
npepbiBaHMS onepauum NOBTOPAEMOCTN****

n orBoga cCydgoB B
3almueHHoe MeCcTo

8 MpoeeneHne mopckux (|1 pas 1 pas 1 pas CpefHue 3HayeHust
onepauun, He || B 50 net* B 50|/ B8 50 net™* || mexay
OrpaHUYEHHbIX no net* CUBUMTMAHBIMW n
NMOrogHbIM  YCIIOBUSIM KBagpaTypHbIMN,
npu OJUTENBbHOCTU MOHbIMU "
onepauuni cebiwe 1 ManbiMM  Bogamu
mec 3a4aHHOMN

NOBTOPAEMOCTN****

* Mpy cooTBeTCTBYOLWEM ODOCHOBaHWM pacyeTHas MOBTOPSIEMOCTb BHELLUHWMX BO3L4ENCTBUIA MOXET MPUHUMATLCS B
COOTBETCTBMM C pacCYeTHbIM MepMogoM MOBTOPSIEMOCTU [On  MpUYanbHOro COOPYKEHUS 3afaHHOro  Kracca
KanuTanbHOCTW, Hampumep, ANs npuyanbHbiX coopyxeHun -V knaccoB kanuTanbHOCTU LOMNyCKaeTcs NpUHUMaThb
pacyeTHyI0 NOBTOPSEMOCTb BHELUHMX Bo3gencTaun 1 pas B 25 ner.

** MeHbluee 3Ha4YeHne NOBTOPSEMOCTU BHELLHUX Bo3gencTeui (1 pa3 B 5 neT) pekoMeHayeTcsa NpuHUMaTh npuv
NpoBeAEHNM MOPCKOWN onepaLmn Ha OTKPbITbIX akBaTOPUSIX Ha yaaneHum ot Apyrmx 06bekToB, a 6onbwee (1 pa3 B 10
neT) - Npy NPOBELEHNM MOPCKOW ornepavn nobrmsocTy OT APYrMX COOPYKEHWUNA.

*** [pn pacyeTe AnMTeNbHO AKCNyaTUpyeMbIX LUBAPTOBHO-OTOOMHBIX CUCTEM MOBTOPAEMOCTb PacHETHbIX YPOBHEN
BOAbl PEKOMEHAYETCS MpUHUMATb B COOTBETCTBUM C KIIACCOM KanuTanbHOCTM MPUYanbHOrO COOPYXEHUs:: Ans
coopyxeHun | knacca - 1 pas B 100 net; ana coopyxeHun Il n Il knaccos kanutanbHocTU - 1 pa3 B 20 net; Ans
coopyxeHun IV knacca kanutansHocTu - 1 pas B 10 ner.

**** [pn pacyeTe KpaTKOBPEMEHHO 3KCNyaTUPYEMbIX LLUBAPTOBHO-OTOOMHBIX CUCTEM MO rpynne 6 NOBTOPAEMOCTb
pacyeTHbIX YPOBHEN BOAbI PEKOMEHAYETCS NpUHMMaTb He MeHee 1 pasa B rof, 4519 LWBapTOBHO-OTOOMHBIX CUCTEM MO
rpynne 7 - 1 pa3 B 5-10 neT B 3aBUCUMOCTW OT CTECHEHHOCTW aKBaTOPWUM U YOaNeHHOCTM MecTa NpPOBeAEHNS MOPCKON
onepauum oT APYIMX COOPYXEHUW, a ANS LWBAPTOBHO-0TOOMHBIX yCTponcTB Mo rpynne 8 - 1 pa3 B 10 ner.

Tabnuua 8

Hanbonbwmn  pasmep cunyaTtall[o 25 50 100 200 "

Gornee
nnaBy4ero oobekTa wy , M

KoacpmmeHT & 1 0,8 0,65 0,5




6.3 PacueTHble 3HauyeHua nonepedHon £, KH, 1 npomonbHoi A, KkH,
COCTaBISAOLWMX CUIbl OT BO3AEVCTBUS TEYEHMS Ha MNnaBy4Me OOBLEKTbI criegyeT
onpeaenaTb No gopMynam:

& *
Qe =Cy S AV, (35)

o 2 *
N-: =Cx5‘41VI ) (36)

* ®opmMynbl 35 1 36 COOTBETCTBYIOT opuruHary. - [NpyMeyaHue M3rotoBuTens
6a3bl JaHHbIX.

roe A4 un A - cooTBeTcTBEHHO GokoBas W noGoBas NOABOAHbIE MMoLLEAAN

MapycHOCTM NaBy4Ynx OGBHEKTOB, M2;

U_}. , Ty - obobGlaoupe KoappuLMeHTbl NPOAOSbHOW M MONepevyHor Cusbl
BO34EMCTBUS TeYEHUs], OnpeaernseMble C y4eTOM COOTHOLLEHUSI OCaaKu nraBy4vero
obbekTa u rmybuHbl Bogbl (npunoxeHue K);

¥; n¥i - nonepeyHas v nNpogonibHas COCTaBMAOLME CKOPOCTU TedeHus, m/c,
npYHUMaeMble B COOTBETCTBUN C Tabrmuen 7.

6.4 PacyeTHble MakcMManbHble 3Ha4YeHUA nonepevHon &', kH, n npogonsHom i,
KH, ropu3oHTanbHbIX Cun OT BO3OEWCTBMS BOSH Ha NiiaByvvMe OObEKTbl crnegyet
onpegensTb no dopmynam:

{ = eyoghd;, (37)

N = moghd, (38)

roe = - KOS(OAMUWEHT, 3aBUCALMA OT ocagku ¢, M, NraBydero o6bLeKTa;
nNpUHUMaEeTCA No rpadmky Ha pucyHke 15;

¥; - KOAMLMEHT, MPUHUMaeMbI No Tabnmue 9, B KOTOPOW @; - HaNBOMbLUMNA
FOPM30OHTarnbHbIM pasMep NPOAOMbHOMO CuMy3aTa MNOABOAHOW YacTu nfaBy4vero
obbekTa, M;

A - BblcOTa BonHbl obecnevyeHHoCcTL0 5% B cucteme, M;

A n A - obosHaveHun Te xe, YTo M B 6.3.

PucyHok 15 - N'pacduk 3HauyeHnn koadpdpuumeHTa xm



F

0,8 |-
\
0.7 N

0.6 \

0.5 o,
i )
0.4 ™~ -
[
0.3 [ ”
6,025 0.05 0.1 0,15 02 0,25 0,3 0,35 D4 045 Y

PucyHok 15 - 'pacduk 3Ha4eHUI ko3 huumeHTa =

Mpumeyanvne - [lepuod WM3MeHeHUs BOSHOBOW Harpy3ku crieqyeT npuHMMaTh
paBHbIM cpedHeMy nepuoay BOrH.

Tabrmua 9
aplhx 0,5 mil 2 3 4 v 6onee
: MeHee
Koodxpuuvent 7, || 0,73 05 0,42 0.4
* BeposiTHO owwuBka opuruHana. Creayet uutatb a; /A . - [MpumeyaHve

narotoButens 6a3bl JaHHbIX.

6.5 lpu pacyeTe MOPOTEXHUYECKMUX COOPYKEHUN Ha [OENCTBUE Harpysok,
nepegarwmxcs OT nnaBy4mMx OOBEKTOB Ha Narbl, KOPHEBbIE 4acTW MpUYAsioB U
aHKepHble Onopbl (AN MPUHATOrO Konmu4yecTBa, Karmbpa wn OnnHbl  CBSA3EW,
3HaAYEeHUS HaTSXKeHVs1 CBSA3eN B NepBOHAYaribHOM COCTOSHMUM, MacChl NOOBECHbIX
rPy30B U MecTa MX 3aKpensieHnsi), HeoOxo4MMO ONpenensiThb:

ropmn3oHTalrbHble U BepTUKalibHble Harpy3km Ha COOpPYKeHUA N aHKEPHbIE€ OMNopbl;
HanborbLune yCUnna B CBA3AX;
nepemMeLleHnsa nnaBy4nx 0GBEKTOB.

I'IpwmeanVle - Ha MOpAX C npunMeamMmn 1 oTnmMBamMm onpeneneHue yCI/IJ'II/IVI B

aNemMeHTax packpenneHua cneagyet npoussoAnTb NMpU CaMOM BbICOKOM U CaMOM
HU3KOM YPOBHAX BOAbI.

6.6 Harpysku Ha aHKepHble OMnopbl, YCUIMSA B CBA3AX U NepeMeLleHns nraByqumx
06BHEKTOB HEOBXOAMMO ONPEAENATb C Y4ETOM AMHAMMKN OEACTBMS BOSH, NMPU 3TOM
COOTHOLLEHMS MepPUOAOB CBOOOAHLIX W BbIHYXOEHHbIX KonebGaHuin nnaBy4mnx
0O BEKTOB [OSDKHBI MPUHMMATBLCS U3 YCIOBUS HELOMYLUEHUS] PE30HAHCHBIX SBJIEHWN.

Harpysku oT HaBana NPULIBapPTOBaHHOIO CyAHA Ha COOPYXeHue



6.7 Harpysky oT HaBana npuvLBapTOBaHHOMO CydHa Ha coopyxeHue ¢, kH/m, nog
OEeNCTBMEM BETpPa, TEYEHMS N BOSH, BbICOTA KOTOPbIX MPEBbILAET AOoMnyckaemble
npv WBApPTOBKE 3Ha4eHusi no Tabrmue 10, cnegyet onpenensite nNo dopmyne

Qfof
L

g =11 , (39)

roe s,e - NornepeyHasi cuna oT CyMMapHOro BO3OenCTBUSA BETpa, TeYeHUs 1 BOSH,
KH, onpenensemas cornacHo 6.2-6.4, 6.6;

Ed - OMHa YydacCTKa KOHTaKTa CydHa C COOpyXeHuem, M, npuHnMmaemasda B
3aBUCUMOCTU OT COOTHOLLEHUA ONMHbI Npuyana L, M, U ONUHbI I'IpﬂMOJ'IIAHGVIHOIZ

yacTtu 6opTa cygHa (unm obHoca) !, M, COOTBETCTBEHHO:
npu L 2! L=,

npu L < iy = L.

Mpumeyanne - [Ona npuyanbHOro dpoHTa, 06pa3oBaHHOIO HECKOSbKUMMU
ornopamMy WUnM nanamu, pacrnpegeneHve HarpyakM OT MNpULIBapTOBaHHOMO CyaHa
criegyeT MpUHUMATL TOMbKO HA TE€ M3 HUX, KOTOpble pacnoraralTcsa B npegernax
nNpsiIMONMHeNHoON YacTu 6opTa cyaHa.

Tabnuua 10
yron roAxona BbiCOTbl  BOMH #ss. , M, [OMNYyCKaemble Mpu LUBAPTOBKE
dpoHTa BOMH K s, M, AoMy P P
[vaMeTpanbHoi CydHa C pacyeTHbIM BOOOU3MELLEHNEM I, TbIC. T
NrMoCKOCTU CydHa
rpag

go2 ||5 10 20 40 100 200 "

Oonee

Ho 45 0,6 0,7 0,9 1,1 1,2 1,5 1,8
90 0,9 1,2 1,5 1,8 2 25 3,2

ns YTOYHEHNA BOJSIHOBOW COCTaBNsOLEN Harpy3kuy Ha npuyaribHoe COopyXeHune
oT npuBapToBaHHOIO CyoHa  Oonyckaetcd ncnosib3oBaHune MEeTOoOUKN,
y‘-II/ITbIBal'OLLI.eI7I AVHaMMYEeCcKuin XapakKTep BOJIHOBOIo BO34ENCTBUSA 1 CﬂpaBe,D,J'II/IBOIZ

BO BCEM [JvanasoHe BbICOT BOSH /5y 6€3 OrpaHWYeHust ero [onycKaembiMu
3Ha4yeHusaMn (Npunoxexue J1).

Harpysku oT HaBana cyqHa npv NoaxoAe K COOPYyXKeHUIo



6.8 KI/IHeTI/I‘-IeCKyIO QHeprmio Haearsa cygHa Eg , KK, npn noaxoae ero K nopToBomMy
npunyanbHOMY COOPY>XEeHUIO crieayeT onpenendartb no cbopmyne

_ W
B =v—2 (40)

roe W - pacyeTHOe BO4OM3MELLEHME (Macca) cygHa, T;

IVB - HOpMalbHadA (K NOBEPXHOCTU coopy>|<eH|/|;|) COCTaBnAoWLaA CKOpOCTU
nogxona cygHa, m/c;

¥ - KO3(hULMEHT, YYUTbIBAOLMA YCIIOBUS LUBAPTOBKU U  KOHCTPYKLMIO
npuyasnbHbIX COOPYKEHNIA.

3HayeHVss HopmaribHOM COCTaBMAOLWEN CcKopocTu nogxoda Fg wm
KoapdpmumeHTa ¥ pekomeHayeTCcs Ha3HayaTb, UCMOMb3yd CNpPaBOYHbIE AaHHbIE
npunoxeHuns M.

6.9 lMonepeyHyio ropu3oHTanbHyl cuny &, | kH, oT HaBana cygHa npu nogxone K
COOpPYXEHWIO CrieQyeT onpeaensTb Afs 3a4aHHOro 3HayYeHusi SHepruM Haeana

cyaHa &4, k[, no rpadwkam, Nosy4eHHbIM COrMacHO CxeMe pucyHka 16, crieys
MO HanpaBMeHNIO LLITPMUXOBOW NMHUM CO CTPErKamu.

PucyHok 16 - Cxema noctpoeHusi rpacpMukoB 3aBUCUMOCTHU
aecdopmaumm oTOOMHOro yctpomcTea (M npuyanbHOro
coopyxeHus) f(t)

a)

J_:-msF(fI) o T |
: |
' |
*
. +
' |

Fopp 1 E. 0 r, I

a- oT 3Hepn Eyy; ; 6 - OT Harpysku &,

PucyHok 16 - Cxema noctpoeHusi rpacdukoB 3aBucumocm pedopmaumn

OTGOMHOro ycTpoicTBa (M NPUYaNbLHOro COOPYXeHUs) F;



CymmapHas aHeprms Aedopmaunn Eq, KIDK, AOIDKHA BKIKOYaTb SHEPIUIo
decopmaumm  OTGOMHBLIX — ycTpoicTB X,., kX, “ 9Heprvio AedopmMaum

npudyanbHoOro coopyeHus &y, kb npu £, 2 10E; BenuuuHy &; ponyckaetcs He
YYMTbIBaTb.

OHeprvio  AediopMaLM MpuyansHOro coopykeHus &,  k[Dk, — crneayet
onpegenaTb no gopmyne

w5

o P O
'&:1

72
: (41)

roe &; - KO3(MUMEHT XECTKOCTU NMPUYanbHOTO COOPYXEHWS B FOPU3OHTaslbHOM
nonepeYyHoOM HanpasneHuu, kH/m.

MpogonbHaa cuna #,, kH, oT HaBanma cyaHa Npu MOAXOAE K COOPYKEHUHo
[0IDKHa OnpeaenaTbcs rno dopmyrne

F, =uFy, (42)

roe # - KoddMUMEHT TPEHWS, MPUHMMAaEMbIA B 3aBMCUMOCTM OT MaTepuana
NMLEBOMN MOBEPXHOCTM OTOOMHOIO YCTPOWCTBA: MPU MOBEPXHOCTU M3 BEeTOoHa unm
pe3uHbl ¥ =0,5; npu OepeBsiHHOM MoOBEPXHOCTU & =0,4; NMpu MNONMUITUNEHOBbLIX
Opycbsx # =0,1-0,15.

6.10 [donyckaemoe 3HayeHWe HOPMarbHOW K MOBEPXHOCTU  COOPYKEHUSA

COCTaBMAoLLIei A CKOpOCTM nogxoda cyaHa Fug,, M/C, crnegyeT onpedensdTtb Mo
dopmyrne

2Efof

a (43)

Vadm =

rae E,: - aHeprva HaBama, k[k, NpuHMMaemasi no rpadmkam, Mony4eHHbIM
corracHo cxeme pucyHka 16 onsa cryvyas HavMMeHbLUe JONyCKaeMon CUnbl Fg Ha
npu4ansHoe coopyxeHue (Mnn Ha 6opT cyaHa);

W n V¥ -obo3HavyeHnda Te xe, YTo 1 B 6.8.

CnenyeT yunTbiBaTb, YTO OrpaHUYEHNE CKOPOCTM MOAX04A K COOPYKEHMIO
MOXeT ObiTb 0OYCMOBMEHO PasMbIBaOLLMM BO3AENCTBMEM HA AOHHbLIE OTIIOXEHUS
n/vinn KpenneHve gHa akBaTopuu BOMM3M COOPYKEHWS, OKa3blBAEMbIM MOTOKOM,
BO3HUKAKOLLWMM 3a CHET paboThl ABMXUTENEN CyaHa.

Harpy3KV| Ha COOpPYyXeHUA OT HaTAXXeHUA LLBapToBOB



6.11 Harpy3km OT HaTskeHMs LUBApTOBOB [AOPKHbI OMNPELENATbCS C Y4eToM
pacnpegeneHns Ha WBapTOBHbIE TyMObl (MM PbIMbl) MONEPEYHON COCTaBMALLEN

CyMMapHO/i cunbl ,;, KH, OT OelcTBuMs Ha OOHO pacyeTHoe CyAHO BeTpa U

TeyeHus. 3HaveHus ,; , KH, npuHumatoTca cornacHo 6.2, 6.3.
BocnpuHnumaemyto ogHon Tymbon (unm peiMom) cuny 5, kH, Ha ypoBHe
KO3blpbKa (pMCYHOK 17) OT BCeX CydOB, LUBAPTOBbl KOTOPbIX 3aBeAeHbl 3a TymOy, a

Takke ee MonepeyHylo <y, KH, npogonbHylo &, kH, 1 BepTukanbHylo &, KH,
npoeKkLmn cnegyeT onpeaenaTb No opMynam:

S . Qfof ’ (44)
nen @ cosf
S-g it Qfﬁ'f , (45)
#
Sy = acosacosd (46)
&, =S, (47)

rae # - 4vcrno paboTarowmx TymG, NpUHMMaeMoe no Taénuue 11;

e, - yIMbl HAKMoHa LWBAPTOBA, rpad, NpUHMMaeMble Mo Tabnmue 12.

PucyHok 17 - Cxema pacnpeaesfnieH1Ms ycunusi Ha Tymoby ot
HaTSAXXeHUA WBapPTOBOB

PucyHok 17 - Cxema pacnpefenieHUsi ycunusi Ha TymOy OT HaTsiXKeHus
LIBapTOBOB

Tabrnwmua 11

Hanbonblias agnvHa cyaHa ! 50 n|( 150 250 300 Z
M 3 YARE e+ | venee 6onee
Hanbonbliee pacctosHue mexay || 20 25 30 30

TymMGamu £, , M




Yucno paboTarowmx Tym6 H 2 H 4 H 6 H 8 ‘
Tabnvua 12
Cyna MonoxeHus Tymb || Yrrbl HaKkMoHa LWBapTOBa, rpaj
Ha  npyYanbHOM
COOpPYXeHUN
@ ]
cygoHo  B||cygHo
rpysy nopoxHee
Mopckue Ha kopaoHe 30 20 40
B Tbiny 40 10 20
PeuHble naccaxupckue (| Ha kopgoHe 45 0 0
1 rpysonaccaxuvpckume
PeuHble rpy3oBble To xe 30 0 0
Mpumeyanune - MNpy pacnonoXeHun LIBAPTOBHbIX TyMO Ha OTAEMbHO CTOSILLMX
dyHOameHTax 3HayeHue yrna S crnegyeT npyHUMaTh paBHbIM 30°.

3HaueHne curbl HaTsPKEHUS LWBapToBa &, kH, Ans cygoB peyHoro donota
[OJDKHO NpuHMMaThes no Tabrmue 13.

Tabrumua 13

PacyeTHoe Cuvna oT HaTshkeHust WBapToBa .=, kH, ans cynos
BOJOM3MELLIEHVE

cyaHa B rpysy fJ, TbiC.
T

NnacCaxMpCcKux, rpy30BbIX n
rpy3onaccaxupcKux, TexHuyeckoro driota
TEXHU4ECKOro drota co||bes CNIOLLUHOM

CNJIOLLHOM HagCTPOMKON HaOCTPOMKK




0,1 n meHee 50 30

0,11-0,5 100 50

0,51-1 145 100
1,1-2 195 125
2,1-3 245 145
3,1-5 - 195
5,1-10 - 245
Bonee 10 - 295

Cwviny, nepegaBaemyto Ha KaXgyro KOHLEBYIO TyMBY HOCOBbBIMW MM KOPMOBbBIMM
NPOAOSbHBIMU LLBApPTOBaMU1, A1 MOPCKUX CYAOB C pacyeTHbIM BOOOU3MELLEHMEM
bornee 50 ThiC. T cregyeT MpUHUMATbL PaBHOM MPOOOSIbHOM COCTaBIISAOLEN

cymMmapHoi cunbl My, , KH, OT OeACTBUA BETpa M TeYEHWUs Ha MpULLBAPTOBAHHOE
CyQHO, onpeaerneHHon cornacHo TpeboBaHusam 6.2-6.4.

MpumeuaHune - boree ToyHOE onpedeneHne yCUnMii B LLUBApTOBbLIX C Y4ETOM
KOHKPETHOW CXEeMbl LBAPTOBKN CyAHa MOXET ObiTb BbINOSHEHO MO hopmMynam
npunoxenuns H.

6.12 [Ons cneumnanm3npoBaHHbIX Mpu4anoB MOPCKUX MOPTOB, COCTOALLMX U3
TEXHOMNOMMYECKOM MIOWAaaKN U OTAENbHO CTOSALWMX NaroB, 3HaYeHust CyYMMapHbIX

cun Gy, My OT geiicTBUA BETpa, TEYEHNS U BONHEHUSA, OnpeaeneHHble CornacHo
6.2, 6.3, OomkHbl pacnpedenaTbCa Mexay rpynnamy LWBapTOBHbIX KaHaToB
cnegytowmmM obpasom:

a) Ha HOCOBbI€, KOPMOBbIE NMPOAOIILHBLIE M NPYKAMHBIE KaHaTbl - Mo 0,80« , kH;



6) Ha WwnpuHMm - no 0.60%. , kH.

Ecrm kaxgas rpynna LBapTOBOB 3aBOOAUTCS HAa HECKONbKO MarioB, TO
pacnpegerneHne ycunuii Mexay HUMM [onycKaeTcsl MpUHMMAaTb PaBHOMEPHbLIM.

3HayeHuss yrmoB o U £ (cM. pucyHok 17) v yucrno paGoTalowmx TymG crnegyert
yCTaHaBnMBaTb MO PACTIONOXEHWIO LLUBAPTOBHbIX NArioB.

MpumeyaHne - [Ona CKBO3HbLIX Mpu4anbHbIX coopyxeHuin | n Il knaccos,
pacnonoXeHHbIX Ha HEAOCTaTOYMHO 3alUMLLIEHHbIX OT BOJSIHEHMS akBaToOpUsiX,
pEeKOMeHOYEeTCSA Yy4YUTbiBaTb BOMHOBYKD COCTaBMSAOLLYHO LUBApPTOBOW Harpys3ku Ha
npu4ar, onpegensemMyto Ha OCHOBE anpoOUPOBaHHbLIX Ha MPAKTUKE AUHAMUYECKMX
METOAOB pPacyeTOB Kayku NpULLBAPTOBaHHOIO CygHa Ha BOMHEHUW UMM MOAENbHbIX
ucnblTaHui. [Ona npeaBapuTenbHbIX OLLEHOK  JO0MyCKaeTCd  UCMONb30BaHue
METOAWKKN, NPUBELEHHON B NpUroxeHum J1.

7 NepoBbie Harpy3ku Ha rMAPOTEXHUYECKue
COOpYXeHus

OcHOBHbIe pac4yeTHble NOoNioXXeHnsA

7.1 JlepoBble Harpy3ku Ha rMapOTEXHNYECKNE COOPYKEHUS OOIDKHBI ONpeaenaTbCs
Ha OCHOBE CTaTUCTUYECKMX [aHHbIX O MMOPOMETEOPONorM4ecKnX n nefoBbiX
YCINOBUSAX B paniOHe pacroSiOKEHUS COOPYXEHWS, WMCXOAS W3 WX EXerogHowm
BEPOATHOCTW NpeBbILLEHNs (0BecneyeHHOCTH), yCTaHaBMMBaeMblX B 3aBUCMMOCTU
OT Kriacca coopyxeHun no Tabnuue 14. Harpy3ks OTO nbaa Ha COOPYXeHWs
onpenensTcsa Ha Nepuog neaoBbiX BO34ENCTBUN.

Tabnvua 14

Knacc coopyxeHus L n, v

ExxerogHas BEPOSATHOCTb npesblieHus ([ 0,1 1,0
(obecneveHHocTb) # , %

7.2 B 4nCno NCXOAHbIX AaHHbIX MO pac4yeTy neaoBbiX HArpy3oK BXOOAT:

XapaKTepUCTVKM FeOMEeTPUYECKUX pa3MepoB M ¢opM perbeda neasHoro
MOKpOBa;

TONWMHA NbAa;

nepenagbl TemnepaTtyp, HeoOXoAMMble MpV pacuyeTe Harpyskum ot
TeMnepaTypHOro pacLUMPeHWs;

MaKkcumMalbHaa 1 MMHMManbHaA CKOPOCTU nNoaxoaa nbAa K COOPYXeHUIO;

TemnepaTypa Bo3fyxa, Heobxoaumas Ans pacyeTa NPOYHOCTM NbAa; CKOPOCTb
BETpa 1 np.



7.3 NcxoaHble gaHHble Ans pacyeTa NnefoBbiX HAarpy3oK cnedyeT HasHadvaTtb nyTem
CTaTUCTUYECKO 06paboTKM MaTepuarioB HaTypHbIX HAbMnoOeHU B COOTBETCTBUA
C eXerogHon BepOSiTHOCTHH NMPEBbILLEHMS MO KIAacCy COOPYXEHUN.

Flpvl OTCYTCTBUN MaTepunanoB HaTYPHbIX HabrnogeHun negoBbIX yCJ'IOBI/II7I 3a
ncxogHble gaHHble NPUHUMAaKTCA 3HaYeHUA NapameTpoB, MNOJlydYeHHble pacy4eToM
no rmgpomMeTeoposiorm4eCckmm ycrnosmam mMeCTHOCTU, COOTBETCTBYHOLLIMM 3agaHHom
exerogHom BEPOATHOCTU NMpPeEBbILLUEHNA.

7.4 TpOYHOCTHbIE XapaKTEPUCTUKM NEeAsHOrO MOKpOoBa: Npeaesbl NPOYHOCTU Nbaa

npu cxatun £, nwusrmbe £y, MMa, criesyeT BbIUMCSTL NO (POpMynam:

(48)

Rp =04(Cy +4y), (49)

rae A - KonMyecTBO CroOeB OOWHAKOBOW TOMLWMHbLI, HA KOTOpoe pa3buBaetcsa (Mo
TOMLLWHE) paccMaTpyBaeMoe NeasiHoe rnorie, Npy 3ToM 3 = 3;

Z; - 3Ha4YeHWe NPOYHOCTU MbAa Ha oAgHoocHoe cxatue, MMa, B i -M croe npu

TemnepaType i;;

Ay - poBepuTenbHas rpaHuLa cryyaiiHol norpeluHocT onpegenexunin T, MMa,
onpegensiemasi METo4amMn MaTemaTu4ecKom CTaTUCTUKN;

5 n fAp - 3HaYEHWe NPOYHOCTU MbAa Ha O4HOOCHOE cxatue, MMa, B HibkHEM
CIioe paccMaTpvMBaemMoro fedsHoro mnons npv Temnepatype i; 1 JoBepuTenbHas

rpaHuLa cry4yaiHon norpeLuHocTn onpeaeneHuii Uy, Ma, onpeaensemsle Tak xe,
Kak Ty n &y ;

£y - TemnepaTtypa NbAda Ha rpaHuue nea-Boda (TemnepaTtypa 3amep3aHus),
paBHas ans npecHou Boabl 0 °C, a Ana coneHol BoAbl onpenensemast no gopmMyne

ty = —0.057¢,, roe &, - coneHocTb BoAb!, %o.

7.5 HopmatueHoe 3HaveHne T onpeaenseTcsa ¢ y4eToM Temreparypbl B i -M Crioe
KaK cpegHee apudmMeTndeckoe 3HayYeHue MPOYHOCTM fbAa B COOTBETCTBMM C
METOOMKOW UCNbITAHWSA fiba Ha O4HOOCHOE CXaTue COrfacHO pekoMeHayemMomy
npunoxexuto M.

PacnpegeneHve TemnepaTtypbl No TOMWMHE NMbAa 1 onpeaeneHne ee s3HadeHus B
i-M Coe NpMHMMAETCs NO HaATYPHbIM AAHHBIM UM NPU UX OTCYTCTBUM HA OCHOBE
peLleHnsa 3agadn TennonpoBOgHOCTY NPU CTaLMOHAPHOM peXxvMe Mo Temneparype
BO3[yXxa, CKOPOCTW BETPA, AEVCTBYIOLLIMM TEYEHUSM COOTBETCTBYIOLLEN eXerofHomn
BEPOSATHOCTU MPEBBILLEHUS C YYETOM Krliacca COOPY>KEHWUNA.

Mpy OTCYTCTBUM OMbITHLIX AaHHbIX 3Ha4YeHVe C; gonyckaeTcs NpuMHUMAaTh Mo
Tabnmuyam 15 un 16.



Tabnuua 15

Twvin

HoseputenbHasi | Temnepatypa nbaa B i-M  crioe
KpucTannmyeckom BEPOSITHOCTh, & .
CTPYKTYpbI nepsiHoro nons i;, °C
NPeCHOBOAHOIO
I E

0 -3 -15 H-3O
3HaveHua C; £4, ) MMNa

3epHUCTLIN 1,2 3.1 4,8 5,8
(CHEXHbIN)

0,95 10,1 10,2 10,3 10,4

0,99 10,1 10,3 10,4 10,6
MpusmaTnyeckun 1,5 3,5 53 6,5
(cTonbuaTbin)

0,95 10,2 +0,3 10,4 10,5

0,99 10,3 10,4 10,6 10,7
BoOnokHUCTbIN 0,8 2,0 3,2 3,8
(wecTtoBaro-
Uronb4aTbIn)

0,95 10,1 10,2 10,3 10,4

0,99 10,1 10,3 10,4 10,6

MpumevaHne - B nepuop BeceHHero regoxoda npu nepexode Temnepatypbl
BO3[yXa Yepe3 HOJMb AOMycKaeTcsl MpUHUMaTh TeMnepaTtypy fbAa paBHOM Hyro
npu TornwuHe nbaa: 0,5 m - yepes 1 cytkn; 1 m - yepes 5 cytok; 1,5 m - yepes 11
CYTOK; 2 M - yepe3 19 cyToK.

Tabnuua 16




Tun HosepuTenbHas || KonmyecTBo »uakoin ¢iasbl B i-M Crioe
KPUCTaNMMYeCcKoii || BEPOATHOCTD,

CTPYKTYpbI
MOPCKOIo nbga

negaHoro nons, £,, r/kr

200 (100 |50 25 10 1

3Havenusa O +.4; MMa

3epHUCTLIN 0,8 1,0 1,6 34 6,0 |84
0,95 10,2 ([+0,2 ||+0,2 ||+0,4 [[£0,5 |[+0,5
0,99 10,3 |[+0,3 ||+0,3 ||+0,6 [[£0,7 |[+0,7

BonokHucTbIn 0,3 0,4 0,7 1,9 3,9 6,0
0,95 10,1 ||+0,1 |[£0,1 || £0,2 ||+0,4 ([£0,5
0,99 10,1 |[£0,1 ||+0,1 |/ £0,3 [[£0,6 |[+0,7

MpumevaHne - KonnyecTBo »u1akoit diasbl B 1-M Crioe neasHoro nona, £;, r/kr,
onpegensietcs no opmynam:

By = =, (1-0,018,/0018;, 044 <73 °C;

: 106-000% ...
e i S S . s oM.
I TEERT TN S
g L7 2000% 0 4¢s < =30 oc
T et il — ! o o
oot 20+0106, 0 T T '

e - COMEeHOCTb fbAa B i-M CNnoe fneaaHoro nons, onpegensemMas no onbiTHeIM
OaHHbIM, @ NpyY UX OTCYTCTBMM NMPUHMMaemMas OOMHAKOBOW MO TOSMLMHE NOons u
paBHon 0,25, Ana nboa BO3pacTOM [0 ABYX MECALEB UMM 0,15z, AnS nbAa
BO3pacTom 2 mecsiua n bonee.

3HaueH1e [OBEPUTENBHON BEPOSITHOCTM ¢ BemuunH &, 1 Ky npu pacueTax
nepoBbIX HArpy3oK npuHumaeTcs pasHbiM 0,99 ona coopyxenun | knacca mn 0,95 -
nnsa coopyxenui Il u lll knaccos.



7.6 MNpu paccMOTpeHUM MPOYHOCTM NMbAa B YCMOBUAX NEPBOWN MOABWXKMA PEYHOrO
rieasHoro nokposa 3Hadverns &, n & £, OnpeeneHHbIe no dopmyram (48) u (49),
[OOMNYCKaeTCs yMEeHbLUATb MyTEeM YMHOXEHWS MX Ha KOS(ULIMEHT, MPUHMMAEMbIN:

anst pek 6accenHa CpegHero u BepxHero Amypa v tora 3abarikanbs - 0,45;

ana pek 6accenHa HwxHero Amypa, CpegHen Jlenbl, EHnces oo EHuceiicka,
O6u 0o OKTAGPLCKOro 1 ceBepa esponeickon Yactm Poccumn &, - 0,5;
ans pek 6acceriHa BepxHero [JHenpa, BepxHen Bonrm, Kambl 1 Tobona, H130Bbs

HoHa, Bonru, Ypana n O6un, mexgypeybsa O6u n EHuces, BepxHen JleHbl, AnpgaHa u
KpawnHero ceBepo-BocToka Poccuu - 0,64;

O HWKHUX TedeHun Exncest m JleHbl 1 pek nx mexaypedbsi, pek baccenHa
AnTas - 0,83;

ANs pek LeHTpa, ceBepo-3anana 1 oro-B0CToKa esponeickon Yactu Poccum -
0,83.

7.7 CTpoeHune nefstHoro nonsi (pPe4Horo U MOPCKOro) onpeaensieTca no AaHHbIM
KpucTannorpadmM4eckoro MCCrefoBaHusl; MNpu  UX OTCYTCTBUM  [OMyCKaeTcs
npYHUMaTb, YTO:;

NEAsHOM MOKPOB OTKPbITbIX 03€pP, BOOOXPAHWUIMLL, U KPYMHbIX PEK COCTOUT U3
3EPHUCTOrO U NPU3MaTUYECKOrO JbJ0B;

NeAsiHOM MOKPOB MOPEN M YCTbEBLIX Y4aCTKOB Pek, BNagatoLLyX B MOPsSi, COCTOUT
13 3ePHUCTOTO 1 BOJTOKHWUCTOrO Nb/10B.

TonumHa crnos 3epHMCTOro nbAa, pacnornaralerocss B BEpXHEW 4acTu
negstHoro  MOKpoBa, OTHOCUTCA K TOMWMHE CNost  MpuM3MaTU4eckoro  unm
BOJMOKHMCTOrO JibAa Kak 1:3.

Harpysku Ha coopyxeHusi OT nonei POBHOro Nbaa

7.8 Harpysky OT BO3OEWCTBUS OBWXKYLUMXCA NeAsHbIX MOMen Ha COOPYXEHUs ¢
eepmukarnbHol rnepedHeli 2paHbto HeobxoouMMo onpenenaTb: Ha OTAEeNbHO
cTtoswyto onopy (pucyHok 18) C nepegHen rpaHbl0 B BWAOE TPEYrONbHYKA,

MHOrorpaHHI1Ka U LMMHAPUIECKOro odepTanust &z » , MH, no dopmyne

F, , =126 107 Wy Jmdky ky R, otgy | (50)

a CeKLMIO MPOTSHKEHHOMO COOpYXeHust (pucyHok 19) & 4, , MH, no dopmyre

By, =2,2°107 0% [dlyoR, | (51)



roe ¥ - CKOpOCTb OBWXEHWS NedsiHoro nons, M/c. [ns BOAOXPaHWMULL U MOpeW
OOMNYCKaeTcs MPUHUMAaTb CKOPOCTb ABVPKEHUSI FiedsiHOro nomsi paBHOW 3%-Homy
3HAYEHMI0 CKOPOCTWM BeTpa B pPaCYETHbl Mepuod BPEMEHW  eXerofHoMm
BEPOSITHOCTY MPEBBILLEHUS] B 3aBUCUMOCT OT Kracca KanuTanbHOCTU COOPYKEHWS;

%4 - TOMLLMHA POBHOIO NbAa;
# - KO3(hMUMEHT chopmbl OMNOpbI B MaHe, MpUHUMaeMbI no Tabnmue 17;

A - MakcumanbHas nrnowaab negsHoro nons (I/IJ'II/I CyMMapHada nnowanb

HECKOMbKUX MedsHbIX MOoMei, OKasbiBallMX OaBreHue Apyr Ha apyra), M2,
KoTopasi MOXeT BO3[AeNCTBOBAaTb Ha PaCCUUTLIBAEMbIA 3TIEMEHT COOPYKEHUS,
onpenensaemasi o HaTypHbIM HaGMIOAEHUAM UMK NPUHUMaeMasi B 3aBUCUMOCTU OT

nonepeyHbIX pPasMepoB MporeTa COOpyXeHUs Kak 4= %< (e ! - nponet
COOpYXeHWs);

&y - KoadPMLNEHT, NPUHUMaembIi no Tabnuue 18;

k- KOahdMUMEHT, NpMHUMaeMbIl no Tabnmue 19;
¥ - MOMoBWHa Yrra 3aoCTPeHUs NepefHen rpaHu OMnopbl B MfaHe Ha ypoBHE

OeNcTBUs nbAa, rpad; Ans onopbl B BMOE MHOMOrpaHHVKa UM MomyLypKyIbHOro
oYepTaHust HeoGX0AMMO NpUHMMaTL ¥ = 70°;

£, - 06o3HaveHne To e, YToO U B 7.4;

O - NAOTHOCTb BOAbI, KI/M3

PucyHok 18 - Cxema npusnoxeHuUs Harpy3ku ot
ABUXyLUerocsi negsHoro nonsi Ha oTAenbHO CTOSLYIO
BepTUKaribHY0 onopy

—rtrr ._D
— T
= F
o
2— = B
IR TER TR DRI TCE

PucyHok 18 - CxeMa NpunoxeHUs Harpy3ku oT ABUXyLEerocsl neasiHoro nons
Ha OTAEeNbHO CTOsILLYIO BEPTUKanbHYI0 Onopy

PucyHok 19 - CxemMa NpuUnoXXeHUs Harpy3ku ot
ABUXYLLErocs feasHoro nosisi Ha CeKLuo CoopyXKeHus



|

%//////'/’//2

PucyHok 19 - CxeMa NpuioxeHUs Harpy3ku oT ABWXyLerocsl neasiHoro nons

Ha CeKLMIO COOpYXKeHUs

Tabnvua 17
KoadhdmumeHT || Jna onopel ¢ nepegHen rpaHbio B BUAE
dopMbl
nepegHewn
rpaHu onopsbl
B nriaHe
TpeyrofbHMKa € YITIOM || MHOrorpaHHuka NpsIMOYrosbHMKa
3a0cTpeHuss B nnaHe 2, || MW
rpag NOnNyLMPKYbHOro
odepTaHus
45 |60 |75 |[[90 | 120
e 0,41(0,470,52{0,58|0,71] 0,83 1
Mpymevanne - B cnydae nogBWKKM CMeEP3LLUErocs C OMNOPOKM negsHoro nons Ans
OMopbl C NepeAHeN rpaHblo B BUAE TPeyroflbHUKa 1 NPSIMOYroSibHMKa NPUHMMAaeTCs
m =1 QN onop c nNepegHen rpaHbio B BUAE MHOMOrpaHHUKa MInn noryLmpKynbHOro
odepTaHus # =1,26.

Tabnuua 18

ks,

3HaveHue &1 iy 03 ni1 3 10 15 25 50 "
MeHee Gonee
Koadppuunent (|55 3,3 2,2 1,3 1,1 1.0 05




& - WMpmWHa onopbl MO IPOHTY Ha YPOBHE AEVCTBUSA NMbAa, M.

Tabnvua 19

uavenne 3,, cf10-7  u||>10 |10-4- ||1® |I5-10-2{|10-2 n Goree
-5 -3

-1 MeHee 5_10_4

KoadpdmumenT &p- || 0,1 0,9 1,0 0,8 ||0,5 0,3

£, - apdeKTVBHAA CKOPOCTb AedopMaLMn MNbaa B 30HE ero B3anMOAENCTBUA C

onopo, 1, onpenensiemas no dopmyne &, =¥ /(ikk),

roe k; - KoL MEHT, NpUHUMaeMbIi Npu & &z (unn &, fj; )£ 15, paBHbiM 4, a
npun&fh; (wmé; h;)225 paBHbiM 2; npu 155 &fh;  (wm &7 53 )425

KoahdmLMeHT &; onpeaensaeTcs NMMHENHOW MHTepnonAuMen Mexay 3HaYeHUAMM
4n2.

MakcumarnbHas CKOpPOCTb, YYUTbIBaOLLAS CKOPOCTb MPUIIOXKEHUSA Harpysku C
KOTOpPOM Ha4MHAeTCsl 30Ha XPynmKoro paspywenud, coctaenser 0,15 w/c,

MuHMManbHas - 0,01 m/c. Mpn aTom, Harpyska Fc,P , onpeaeneHHasi No gopmyrne

(50), He MoxeT BbITb GoribLLe Harpy3kn »» MH, onpegensemoit no dopmyne

FEJ,p o mkbkyﬂcf?;?d1 (52)

a Harpyska &4, onpegeneHHas no dopmyrne (51), He MoxeT 6biTb 6orblue

Harpysku F,g.,w, MH, onpegensemon no gopmyne

FEJ,w = kaRcbs 'jgd ) (53)

roe & - koachduumeHT, npuHMaemblii no Tabnmue 20;

B, - LLMPUHA CeKUMWM NPOTSHKEHHOrO COOPYXEeHUA MO (OPOHTY Ha YpOBHE
JencTBus nbaa, M.

Harpysky OoT BO34enCcTBUSA NesHoro nomns Ha ornopy ¢ NepefHen rpaHbio B BUae
NPsIMOYronbHUKa crieqyet onpegenatb no dopmyrne (52).



Tabnuua 20

3HadeHue &/ h;  (Mm 0.3 |1 3 10 20 25 "
MeHee 6onee

?Ej'f:'.l".jﬂd)

Koaddmument & (umm || 1 0,9 0,8 06 |05 0,4

k)

7.9 Harpysky oT BO30eNCcTBMsS OBWKYLLErOCS JIEASHOIO MOSIst HA OTAENMBbHO CTOSLLYO
KOHUYECKYt0 Oropy USiu KOHUYECKUl 1iedope3 MnonyyupKyibHO20 oO4epmaHus
(pucyHok 20) npu OTCYTCTBUM CMEP3aHMs CO NbAOM HEOOXOAMMO onpedensaTb Mo
dopmynam:

a) ropn3oHTasnbHYH COCTaBNSAHOLLYIO Harpy3ku Fk,P *, MH,

Fyp =lknik, s Rehg +100 ky soghyd® + 107 ky 30k (d® —d W a,* (54)

* O603Ha4YeHNE rOPU3OHTarbHON COCTaBNAIOLLEN HAarpy3K1 B NePeYMCIEHN a) 1
dopmyrie COOTBETCTBYIOT OpUrMHany. - MNpumedaHme nsrotosutens 6asbl AaHHbIX.

6) BEpTUKaIbHy0 COCTaBISIOLLYIO Harpy3ku &, » , MH,
B,y =k Py, +1070k, y0ghy (@2 - d}), (55)

rae #n1, kp 2 - KO9PUUMEHTBI, MPUHUMaeMble no Tabnmue 21;
kpa, kpa, ku1, K2 - KOOMUMEHTBI, NPUHUMaeMble no Tabnuue 22;
kv,f - K03hdMUMEHT, MPUHMMaEMbIN Mo Tabnuue 22a;
£ - NMOTHOCTb BOAbI, KI/M3 ;

£ - ycKopeHue cBoBoaHoro nageHus, pasHoe 9,81 m/c2;

d - AMameTp KoHyca Nno BaTeprivHuu, M;
s - BEPXHUIA AMaMETP KOHyca, M;

{5 - yron HaknoHa o6pasytoLLeit KoHyca (nepefHeit rpaHy COopYKeHUS OTKOCHOTO
Npodnns) K ropU3oHTY, rpa;

Rf , #3 n & - obo3HayeHus Te e, YToB 7.4 1 7.8.



PucyHok 20 - Cxema npusioxXeHuUs1 Harpy3ok ot
ABUXYyLLerocs neasiHoro Nons Ha oTAesNIbHO CTOALLYIO
KOHU4YeCKylo onopy

| |

PucyHok 20 - Cxema NpUnoXxeHUs1 Harpy3oK OT 4BUXYLLErOoCA NieAAHOro nons
Ha OTAeNbHO CTOSALLYIO KOHUYECKYH Onopy

Tabmumua 21

3HavYyeHMUe|01 0,5 1 5 10 25 50 100
10 %pgd?

Rf}zd

KoadhdmumneHTb!:

I 1,6 1,6 1,7 1,9 2,1 2,5 2,9 3,5
Rl

ko 0,31 0,24 | 0,21 ||0,11 | 0,08 | 0,05 (0,02 (0,02

Tabnuua 22

3nauenve £, pag 20 30 40 50 60 70

KoadbdmumneHTbI:




1 0,25 0,27 0,31 0,36 0,46 0,67
B3
1 0,7 0,9 1,3 1,8 2,6 53
B4
1 2,2 1,6 1,1 0,8 0,5 0,3
wl
£, - 0,041 0,042 0,039 0,034 0,026 0,017
Va
Mpymevanue - [aHHble 3ToW Tabnmubl COOTBETCTBYHOT KO3IMLUMEHTY TpeHus
Mexay NbAOM 1 COopyKeHnem, pasHomy 0,15.

Tabnuua 22a

3HavyeHue f, 3HaveHe 10'3-pV2fRf
rpag
0,08 0,8 1,6 3,2 54
MeHee
KoadbdmumeHt &, ¢
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 25 2,6 2,7

Ha cekumnio 0TKOCHOro Npouns Unm oTAenNbHO CTOSLLYHO ONopy NPSIMOYrofbHOro
CEYEHNA C HaKIOHHOW nepeaHen rpaHbio (PUCYHOK 21) Harpysky OT BO34eNCTBUS
OBWKYLLIErocs Nie4sHoro Nons credyeT onpeaensatb o dopMynam:

a) ropM3oHTarbHYI0 COCTaBMAOLLYIO Harpy3kn F , MH,

Fy = Rk R pbhgtg (6 + arctgf )+ my[1+ 4 (F -0+ (F - 007 B, (56)

6) BepTMKarbHy0 COCTaBMAOLLYIO Harpy3kn &, , MH

R, =kpky Rebhy +m[1+ & (f -0,

(57)



roe kﬁ - KO3 MEHT, NPUHMMaEMbIN Mo Tabnnue 23;
&5 - KO3(PbAMLMEHT, NpMHUMaeMblin no Tabnuue 24;
#j - KOadpMUMEHT, NpUHMMaeEMbI no Tabruue 25;
A, Ay, A - ko3pPUUMEHT, NPUHMMaeMbI no Tabrmue 26;

#, - KO3dpdMUMEHT, NpMHUMaeMsI No Tabnmue 27;

F - KoOadPMLNEHT TpeHus.

PucyHok 21 - Cxema npusnoxeHuUs Harpy3ok ot
ABUXYLLErocs neasiHoro nosisi Ha CoOopyXeHMe OTKOCHOro
npoduns

PucyHok 21 - Cxema NpUnoXeHNUs Harpy3oK OT A4BUXYLLErocs fieasHoro nons
Ha coopyXeHue OTKOCHOro npoduns

Tabnvua 23
5, rpan 30 40 50 60 70
i 1,0 1,5 2,0 2,5 2,5
B




Tabnvua 24

0,5

1,0

2,0

3,0

4,0

KoadpdmumeHT i,

0,039

0,48 *

0,062

0,073

0,083

* TekCT OOKYMEHTa COOTBETCTBYET OpurvHarny. - [puMedaHue usrotoBuTens

6a3bl JaHHbIX.

Tabnuua 25
Az, m 3Hauenuns #2;, MH/m, npu &, rpan
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
Tabnuua 26
8. man |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
A 2,07 1,35 0,75 0,41 0,24




Tabnuua 27

M, 3HayeHus #2, , MH/M, npu £, rpap

30 40 50 60 70
0,5 0,018 0,056 0,095 0,138 0,186
1,0 0,157 0,172 0,211 0,281 0,365
2,0 0,426 0,444 0,485 0,607 0,767
3,0 0,721 0,740 0,773 0,933 0,155
4.0 1,080 1,099 1,122 1,327 1,620

KoadpdmumeHTl &g, #2p W #2, NPUHUMAIOTCS B 38BUCUMOCTM OT BbICOTbI £, M,

HaOBOAHOrO CKOMMeHnss OOnMoMKOB Ibaa Yy OTKOCa win rlepe,u,HeFl

COOpyXeHus. 3HaveHune &4 onpedenseTcs No OaHHbIM HaTypHbIX HabnogeHun, a

Mpyv UX OTCYTCTBUM MO pesyrbTataMm MoAermpoBaHus. [pu aTom Ak He MoxeT
GbITb GOMbLUe BO3BbILLEHWS TPEOHSA COOPYXKEHWSI Haf, YPOBHEM BOAbI.

B cny4yae noaBMXKKN cMep3Lllerocsd ¢ KOHMYEeCKMM COOpyXXeHnem negaHoro nona

ropusoHTarnbHasi cocTaBnisitollas Harpysku F ¢, MH, onpepensieTcs kak Ha
LUNMMHOPVYECKYIO OMOPY C pacyeTHOW LUMPWHOWM &, paBHOW AMameTpy KoHyca Ha

YypOBHe AenCcTBMA nbaa, No gopmyre

Ty g =kpfhyp,

(58)

rae ¥g; - KOadMUMEHT, MPUHUMaeMbI no Tabrmue 28;

£y - 0B0O3HaYEHME TO Xe, 4To B 7.8.

Tabnuua 28

Yron

HaKIoHa

KoHUbI* &, rpag,

o6 pasytoLmen

45

60

75

90




0,60 0,79 0,92

KoadpprumeHT &p;

1,00 ‘

* TekCT AOKYMEHTa COOTBETCTBYET opurmHany. - [NpymevaHne narotoBuTens
6a3bl JaHHbIX.

BepTI/IKaJ'IbHaﬂ COCTaBIiAOLWAaA Harpy3ku Fp,p B 3TOM Cllydae OTCYTCTBYET.

7.10 Harpysky OT BO3AENCTBUSA ABWKYLLErocsi NEeASHOro Mnossi Ha CoopyXXeHue,

cocmosiujee U3 cucmembl 8epmuKalibHbIX KOJIOHH, Fp, MH (pucyHok 22)
Heobxogumo onpenenaTs No gopmyne

Fy =Ky Kol o (59)

rae #; - obLUee YMCIIO KOMOHH B COOPYKEHWU;
2y p - NpeaenbHas Harpyska, onpegensemas no dopmyre (52);

K| - KoadhdmLMeHT, onpeaensieMblin no dopmyre

K =083+017x12, (60)

K4 - KOaddMLMEHT, NPUHMMaeMbI no Tabnuue 29.

MpymevaHue - 3HaveHuns koaddpuumeHta £, onpeaeneHHsie no dopmyne (60),
COOTBETCTBYIOT KO3dpMLMEHTY BapuauuMu npedena MNPOYHOCTU fbda  npu
OOHOOCHOM CXaTtuu, pasHomy 0,2.

PucyHok 22 - Cxema nNpusoXeHUs Harpy3ku ot
OBUXYLLErocs rneasiHoro nosisi Ha CoOopyXXeHne U3 CUCTeMbl
BepTUKarbHbIX KOJIOHH
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PucyHOK 22 - Cxema NnpuNnoXeHuUsA Harpy3km oT ABuxyllerocd negdHoro nons
Ha COOpyXeHue n3 cucteMbl Be pTMKarNbHbIX KOJTOHH

Tabnuvua 29

—_

3HaueHne &1 a 0,1 n merHee 0,5

KoadpdmumeHt £ O,55+O,45%’q

= |7

@ - LWar KOMOHH, M;
ky - KO3CHPMLIMEHT, NPUHUMaEMBIN No Tabmuue 20 npu # péf iz ;
7§ - YUCTIO KOFOHH B NEPBOM Psifly MO (hPOHTY COOPYKEHNS;

By, & nk - 06o3HaveHns, popMynbl M METOAbI MX OnpedeneHns Te e, YTo B
7.8.

JlokanbHOe gaBneHue nefoBbIX 06pazoBaHUMN

7.11 JlokanbHOe [aBneHne Ha 3MeMEHTbl COOPYXKEHUN OT BO3AENCTBUS NeaoBbIX

O6pa3OBaHVIIZ He OO0JDKHO npeBbllaTb npeaerna npovyHOCTU Nba Ha CXKaTue Rc .

7.12 Harpysky OT BO30eNCTBUS OCMaHOBUBWE20CS 10/ POBHO20 Jib0a,

Haganuearouje2ocsl Ha coopyxxeHue npu delicmeuu medeHus 800kl U eempa F;,
MH, Heobxoaumo onpenenaTb No gopmMyre



Fo=lpu+pr+m+pua 4, (61)

B KOTOPOW BEMUYUHBLI 2y, Py, P; U Pz, MMa, onpeaenstotcs no dopmynam:

pu=5107 02 (62)
B Vi
e B (63)
‘E‘m
7y =94 107 hypgi; (64)
Pug =2 1070w (65)

rae Fyax - MakcuMmanbHasi CKOPOCTb TeyeHuss BoAbl MOAO NbAOM B nepuvof
nepoxona, M/c;

Vi max - MakcMMaribHasi CKOpOCTb BETpa B Nepuoz Neaoxoaa, M/c;

L, - cpeoHsa AnvHA NeasHOro Moms Mo HampaBreHWo NoToka, NpuHUMaeMas
Mo AaHHbIM HaTypHbIX HAOMIOOEHWI, NMPWU UX OTCYTCTBUM AN PeK AoryckaeTcs

NpUHUMaTh L,, PaBHOM YTPOEHHOW LLMPUHE PeKU, M;
i - YKIIOH MOBEPXHOCTM NOTOK3;
A5 1 A - 06o3HaYeHNs Te xe, YTo B 7.8.
Mpu aToM, Harpyska F., onpegeneHHas no dopmyne (61), He MoxeT 6biTb
GorbLue Harpysku £ 4, , onpegerneHHoi no gopmyrie (53) npu 4,=0,1.

MpumevaHns

1 PacuetHas lnMpnHa negdaHoro nonda npuHMMaeTcAa no  AaHHbIM - HaTypHbIX
Ha6J'IFO,D,eH|/1|7|, a Ond 3aTBOpPOB UMK aHarlorm4HbIX coopy>|<eH|/||?1 - He Gonee LUMPUHbI
nporneTta CoOoOPYyXeHn4.

2 Touky nNpuroXeHus paBHOOENCTBYIOLIEN JeAOBON Harpy3kum Heobxoammo
NPUHUMATL HUXe pacyYeTHOro YpoBHS BoAbl Ha U,2%; B 3MMHUIA Nepuod, a B nepuog

BeceHHero negoxoaa - Ha .44 .

Harpysku Ha coopyxeHusi OT CMSIOWHOro neasiHoro MoKpoBa Npu ero
TeMrepaTypHOM pacLuMpeHumn



7.13 TopuaoHTanbHyo Harpy3ky &, MH/M, (Ha 1 M AnWHBI MO OPOHTY MPOTSHKEHHOTO
COOpYXeHWs1) OT CNJIOWHOTO eAsiHOTrO MOKpPOBa MpW  ero  TemnepaTypHOM
paclumpeHun HeobxoAuUMO MpUHMMAaTb paBHOW HaubomnbLUEMY 3HAYEHUO K3
Nony4eHHbIX 32 paccMaTpuBaembIi psg ner.

3HaveHna ¥ onpegensioTca no rpadwkam  (pUCyHOK 23) npu  3adaHHbIX
3Ha4yeHusAX nepenagos TemnepaTypbl Bo3gyxa £, °C, n COOTBETCTBYHOLLMX MM

pearnbHbIX U NPUBEAEHHbIX TOMLLMHAX NPECHO MbAa #j , M, U #.4 , M.

PucyHok 23 - N'pacduk 3Ha4eHUn Harpy3ku g npu
TeMnepaTtypHOM pacLuMpeHUU NpecHoro nbaa

Tepenan remneparyps Al=10°C

0,20
s oLt b L2
- : N 0 al T [\ ——
W pt p—"]
0
0,20 0,40 0,60 0,80 1,00 1,20
Mepenan Temneparypu AB=20°C
0,40
y: // = f/ = "/!'qf.‘:- f/
020 |— SSAS %V is o
: PR / [
v\‘af /4/ 7 -
= 020 0,40 0,60 0.80 1,00 1,20
=
; Ilepenaa Tenmeparypst AB=30°C
£ - A A A 1L/
XA
0.40 g " ; w n . S
Q‘E‘
[ Fﬁ: Qﬁ TR Q% _\/g{b//ﬁ e
|'§ I'J’
il e, //‘ bl
/ g
0.20 0.40 0,60 0,50 1.00 1,20 h.w
PucyHok 23 - Tpadmk 3Ha4eHMA Harpyskm & npu TemMnepaTypHOM

pacluMpeHuUmM NpecHoro nbaa



3Havenns A8 cnegyeT BblbupaTb MyTeM paccMoOTpeHus rpadmkoB  xopa
TemnepaTypbl BO3dyXxa B FedOoCTaBHbI Mepuod ANs  Kaxgoro roga w3
paccmaTpyBaeMOro psiga neT npuy 4mMTensHOCTU nepenagos oT 54 go 20 cyr.

3HayeHns %3 NPUHMMAIOTCHA PaBHLIMW CPedHUM TOSWMHAM fNbAa K MOMEHTY
TemnepaTypHOro pacLuMpeHns nbaa.

3HayeHns Hpeg, M, HeoBXoauMo onpedensatb no dopMyne C  y4eTom
NnpuBeaeHNs BCEX COCTaBMAOLLMX K M3NYECKM CBOWCTBaM Nbaa

Bpag = hg + 143k, +h, | (66)

roe .335 - CpegHAda TonwMHa cHera, M;

&, - nobaBoYHas TomnwMHa nbaa, M, onpegensemast no Tadénuue 30.

Tabnuua 30
g&e;(")"gi Job6aBoyHas TonuwwHa nbaa &, , M, NpU cpegHen Temnepartype
serpa ¥, mic Bo3adyxa ; 1 HanMuuM cHera Ha nbay
0° -10° -20° -30°
1 0,46 0,45 0,45 0,45
3 0,15 0,15 0,15 0,15
5 0,09 0,09 0,09 0,09
10 0,046 0,045 0,045 0,045

7.14 Harpysky oOT BO3AeWCTBMSA IEeASHOro MOKpoBa MNpu €ero TemnepaTypHOM

pacLUMpeHnn Ha OTAenbLHO CToslLee coopyxeHne &; , MH, Heobxoammo onpeaensts
no dopmyrne

R =lkpgh, (67)



rae &y - KoaddMUUEHT, NpMHUMaemMsii no Tabnuue 31;

¢, b - 0003Ha4YeHusa Te xe, YToB 7.8 1 7.13.

Tabrnvua 31

3HayeHue L& 1 5 15 25 50 75 100

KoadpdmumeHr i

L - pacctosiHie OT OTOeNbHO CTOSIEro COOPYXEHUst [0 TPEeLWHbl,
obpasylowenca npu npogonbHoM wu3mbe nbaa, Ao Oepera wnmM  gpyroro
NPOTSIKEHHOTO COOPYXXEHUS, M.

Mpn aTom Harpyska &;, onpedeneHHas no copmyrne (67), He MoxeT 6biTb

©onblLue Harpysku Ff,.g, , MH, onpenensemoin no copmyne
Fep = Ry (68)

roe £, - o6o3HaveHve To xe, YTo B 7.4.

7.15 Touky NpunoxeHWsi paBHOOENCTBYIOLLEN NEAOBOW Harpysku, ornpeaerieHHom

cornacHo 7.14, Heo6xoAMMO NPUHUMATL HWXKE PacYeTHOTo YPOBHS BOAbI Ha 0,254, .

Harpy:;KM OT npumMep3lero K COOpPyXeHUK nensdHoOro nokpoesa npu
Un3MeHeHnn ypoBHA BOAObI

7.16 BepTukanbHyto Harpy3ky (Ha 1 M OmMHbl MO dOPOHTY COOPYXEHMs) OT

NPUMEPSLLETO K COOPYXEHUIO NEASHOrO NMOKPOBa NPU U3MEHEHWUW YPOBHS BOAbI .y,
MH/m (pucyHok 24), Heobxoammo onpeaenaTb no dopmyre

11
2
fa = 224107 ol by | —=—
Eyna , (69)

roe #g - UBMEHEHVE YpOBHS BOAbI, M; NMPU 3TOM 42 & A
Byay - MAKCUMarbHas TOMLMHA NIEASHOrO NOKPOBa, M;

v - KNHEMaTU4yeckas BA3KOCTb BoAbl; Npy Temnepatype 0 °C v =1,793-10-6 m2
Ic.



PucyHok 24 - CxeMbl NpUNOXeHUs Harpy3okK oT
npUMep3LLEro K COOPYXEeHUIO fleAssHOro NokKposa npu
U3MeHeHUn ypoBHS Boabl (YB)

) i
-l'-'.t = ’/H‘\
S{YBH L _=E_ . y
g8 r/ v A "',’/f
_—:*_':';:/,/;/z/ '-/__—_ré"
‘ %
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..1.‘;: -EE
oB |
e

a - npu noHwkeHun YB; 6 - npu noebiweHnn YB; YBJ1 - ypoBeHb BOAbl npu
nepoctase

PucyHok 24 - CxeMbl NPUNOXEeHUA Harpy3oK OT NPMMepP3LUEero K COOpyXeHUIo
nepsiHOro NOKpoBa Npu usmeHeHUM ypoBHA Boabl (YB)

Harpyska 73, onpegeneHHas no gopmyne (69), He MoxeT 6biTb Gornblle Harpy3ku

Jd Iim , MH/M, onpegensiemolt no gopmyrie

112
2
o 1
Jd ym = 7,68 10 2 B —— |  (O¢lim * Tglim)
ey , (70)



roe J:lim - NPEOENbHOE HarpsikeHWe B CXATOM CIoe W3rmbaemMoro neasiHoro
nokposa, MMa, onpenensemoe Kak (Z; + &, NS HWKHEro crost NeasaHoro nokposa
npu TemnepaType Z; B Crydae MOHWKEHWS YPOBHSA BOAbl UMW AN BEPXHEro Cros

nepsHoro nokposa Npu TemMnepartype £, B Cllydae NnoBblLLEHNA YPOBHA BOAObI;

T¢lim - NPEAENbHOE HanpshkeHne B PacTAHYTOM croe uarnbaemoro neasHoro
nokpoea, MMa, onpegensemoe kak 0.3(C; + A1 ona BepxHero crnos neasHoro
rMoKkpoBa Mnpu TemnepaType £, B Cry4yae NOHWKEHUS YPOBHSI BOAbI UMW AN HUKHEro

Cnosi NesiHOro MOKPOoBa Npv TeMNepaType £; B CIiydae MoBbILEHWS YPOBHS BOAbI;

i, &y, £y - 0603HAYeHWs Te ke, YTo B 7.4.

717 MOMEHT curbl, BOCNPUHUMAEMbIA 1 M NPOTSHKEHHOTO COOPYXEHUSA OT

npumepsLiero neaaHoro nokposa, 3, (MH-M)/M, Npu “3MeHeHUM YPOBHS BoAbl
(pucyHok 24), HeobxoanmMo onpeaensTb no dopmyne

;23 1/é
My = 2,2'10_6pgﬁz0}2m[g rg“]
¥

(71)

roe %, fye - 0003HaYEeHUs Te xe, 4To B 6.16*.

* BepoTtdHo owmbka opurvHana. Cnegyet udutatbh "B 7.16". - [NpumevaHune
N3roToBUTENs 6a3bl AaHHbIX.

Mpy 3TOM MOMEHT cunbl A}, onpeaeneHHbIn no dopmyrne (71), He MoXeT BbITb

Gorblie MomeHTa M; 1y, , (MH:-M)/M, onpeaensiemoro no dopmyre

2
"Egmax (gc,]jm F gf,]j.‘l‘ﬂ:' (72)
12

Miim =

rae @qlim, T¢lim - 0603HAYEHNA Te xe, 4To B 7.16.

7.18 BepTukanbHyto Harpy3ky Ha OTAENbHO CTOSILLYHO OMopy UMM CBaWHbIA KYCT OT
NPUMEP3LLIEr0 K COOPYXEHMI0 NegsiHOro MoKpoBa NPy M3MEHEHUW YPOBHS BOAbI

5y 7 » MH (pucyHok 25), Heobxoavmo onpeaensTs no gopmyre
2

Fd,P =.£IfRf.jﬂm , (73)

roe & § - KO3 MeHT, onpeaensembiii no gopmyre

k= 06+015D gy (74)



roe ) - nonepeYHblii pasmep (guameTp) onopbl UMM CBaHOTO KycTa, M;

Ef W By - 0603HaUEHNS Te e, YTO B 7.4 11 7.16.

MpymeyaHwe - Mpyu NpsiMoyronbHoM opMe onopkl B MilaHe CO CTOPOHaMU & U ¢
, WNM Ons COOPYXEHUs!, COCTOSILLErO M3 CUCTEMbl KOMOHH UMM KycTa CBall C

BHELIHMMKW pa3MepamMun OMOPHOM 4YacTu Ha ypoBHE OENCTBUS Mnbha & WU, M,

[ornyckaeTcs NpuHUMaTh [ = . jhe , M.

PucyHok 25 - CxeMbl NPUNOXeHNUA Harpy3ku K otaenbHO
cTosiLen onope OT NpMMep3LIero K Hen neasHOro NOKpoBa
npu uameHeHUn ypoBHs Boabl (YB)

a) Fyp

BN

§

a - Npy NoHwkeHwun YB; 6 - npu nosbiweHnn YB

PucyHok 25 - CxeMbl NPUINOXeHUA Harpy3ku K OTAesIbHO CTosiLen onope ot
npumMep3Llero K He neAsiHOro NOKpPoBa NpU U3MeHeHUU ypoBHS BoAabl (YB)

7.19 BepTukanbHyl0 Harpy3ky Ha COOpYXEHMEe, COCTOsIlLEe W3 CUCTEMbI
BEPTUKAmNbHbIX KOMOHH, OT MNpMMeEp3LUero K oropam JiegsHoro MoKpoBa npu

W3MEHEHUM YPOBHS BOAbl £, MH (pucyHok 26), Heobxoaumo onpeaensdTs no
¢hopmyrie



Fd:\f = KFd,pn_f , (75)

ny
K=TI&, (76)
=1

rne & - KoapdMLMeHT, onpeaensaemMblii Kak npovsseneHne KoapduumeHTos K,
NPYHUMaEMbIX O KaXaon U3 # KOMOHH MO rpadmkam pucyHKa 27 npu 3agaHHbIX

1
V2 :

3HavYeHusX &y, & 1 napameTpa Woygay

gy - PAcCTOSIHWE OT OCU MPOU3BOSBHO BbIGPAHHON OCHOBHOWM KOJIOHHBI 4O OCM
/ - KOMNOHHBI (PUCYHOK 26), M;

b, PF, hye n Fy p - 0603HaUeHNs Te e, yTo B 7.8, 7.10, 7.17, 7.19.

PucyHok 26 - Cxema npunoxeHuUs Harpy3ku K COOpPY>XeHUIo,
cocTosiLieMy U3 CUCTEMbI BePTUKaNbHbIX KOJTIOHH, OT
npumMep3LLero K Hemy fieAsHOro NOKpoBa Npu NoBbILWEeHUN
YpPOBHSA BoAbI (NpY NOHMXEeHUU YPOBHSA BoAabl cuna F (d, f)
HanpaBrieHa BHU3)

=

TR RRTIRTRRT TR0



PucyHok 26 - Cxema NpUITOXXeHUA Harpy3ku K COOPYXEHUI0, COCTOSILLEMY U3
CUCTEMbl BepPTUKamnbHbIX KOMOHH, OT MPUMEP3LIEero K HeMmy nensiHoro
NOKpOBa Npu MOBbLIWEHUN YPOBHA BoAbl (MPU MOHMXEHUM YPOBHA BOAbI

cuna 5 f HanpaBsneHa BHu3)

PucyHok 27 - 'pacduku 3HavyeHnn koadpdpuumerton K (k)

Ky
1,05

09 7“%725_"“-—:

0.36
0.9 0,63 / 1
075 |/l

o

A=0,08

]

.-"'""_d-
0,45
3 6

9 12 15 Z2a,/b

PucyHok 27 - F'padykn 3Ha4eHU Koad) hULMEeHTOB £
Harpy3ku Ha coopyXeHUs1 OT 3aTOPHbIX U 3aXXOPHbIX Macc nbaa

7.20 Harpysky OT OBWXyLLEWCSA 3aTOPHOW MaccChbl fbJa Ha OTAENbHO CTOALLYHO

onopy . i » MH, Heobxoanmo onpeaensaTs no gopmyre

FEJ,J" = U,5P?2R5J-b;35,!-, (77)

roe R i - HOpMaTWMBHOE COMPOTVBMEHME 3aTOPHOW Macchkl nbaa cmsaTuo, MMa,
onpedensemMoe Mo [AaHHbIM HaTypHbIX HabrogeHun; npu  MX  OTCYTCTBUU
[OMNyCKaeTcsa NPMHUMAaTL PaBHbIM:

0,45 MMa - gna yyacTkoB pek ceBepHee NMHMM "BopkyTa - XaHTbl-MaHcuinck -
KpacHosipck - YnaH-Y 43 - bnaroselugHck - Hinkonaesck Ha Amype",

0,35 MlMa - mexay nnHusamm "BopkyTta - XaHTbl-MaHcuick - KpacHospck - YnaH-
Yns - bnaroBelueHck - Hukonaesck Ha Amype" n "ApxaHrenbck - Knpos - Yda -
YcTb-KameHoropck",

0,25 Ma - toxHee nuHuK "ApxaHrenbck - Kupos - Yda - YcTb-KameHoropek™;

hyi - pacyeTHas TOMUWIHA 3aTOPHOW Macchl, M, ornpegdensieMast No AaHHbLIM
HaTypHbIX HAaBMOAEHWI, a NPU UX OTCYTCTBMM Mo chopmyre



hyy = LASHY, (78)

roe y; - cpegHsis mybuHa peku Bbllle 3aTopa MpY MaKCUManbHOM pacxope
BOAbI 3aTOPHOro nepuoaa, m;
#, & - obo3HayeHus Te xe, YTo B 7.8.

7.21 Harpy3aky OT ABWXYLLUEACS 3aKOPHOM MacCbl Ha OTAENbHO CTOSILYK Onopy

F.g,, i » MH, Heobxoanmo onpeaensaTs no opmyrne
FE,, g Ry J-bﬁz i (79)

roe & j - HOpMaTVMBHOE COMPOTUBIIEHNE 3aXOPHOW Maccbl cmatTuo, Ma,
onpegensieMoe No [JAaHHbIM HaTypHbIX Habmog4eHun; npu  KUX OTCYTCTBUM
JonyckaeTcs npMHMMaTh paeHbiM 0,12 MMa;

h 7 - pacyeTHas TOMUMHa 3axopa, M, onpedenseMasi Mo AaHHbIM HaTypHbIX
HabnogeHn; Npy Mx OTCYTCTBMM JOMYyCKaeTcsl NpyHuMaThb pasHon 0,8 oT cpegHen
rnyGurHbI NOTOKa NPW pacxoe BoAbl 3aKOPHOro nepuoaa;

m , b - obo3HavyeHns Te xe, YTo B 7.8.

Harpysku oT gBWXylLerocs Topoca

7.22 Harpysky OT BO30EWCTBMS OBWKYLUErOCA TOpOCa Ha  COOPYKeHUsI

BEpTUKaNbHOro W OTKocHoro (npu £=40°) npodwns #., MH (pucyHok 28),
Heobxoaumo onpenenaTb No gopmyne

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

roe X, - Harpyska oT HaoBoAHOW YacTu Topoca (napyca), MH;
., - Harpyaka oT KOHCOnuAanpoBaHHoW YacTu Topoca, MH;

F. - Harpy3ka oT kuns Topoca, MH.

PucyHok 28 - PacyeTHaa moaenb Topoca B MOMEHT
HanobonbLiero BO3AeMCcTBMA Ha COOpPYXKeHue
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1 - HaaBoAHasA YacTb Topoca (napyc); 2 - KOHCONMAMPOBaHHas YacTb Topoca; 3 -
KUnb TOpoca

PucyHok 28 - PacyeTHaas wmopenb Topoca B MOMEHT HaubonbLuero
BO3eNCTBUA Ha COOpYXeHne

7.23 Harpyska oT HagBO4HOW YacTun Topoca BbluMcrseTcs no dopmyrnam:

a) ropusoHTarnbHas COCTaBMALWASA Harpy3Kku Fu,h , MH,

By = 0511070 pygl = wy Wity o + oy ctapy (e — Vit Ty (81)

6) BepTHKanbHasi COCTaBMAOLLAS HArPy3Kkn &, MH,
Fyy=Fyptg(80-§- cxf) = 0,5cuctg¢3utgcxf}'eubu : (82)

rae i - NNOTHOCTb NbAa, Kr/M? ;

¥ - MOPUCTOCTb (I'IyCTOTeJ'IOCTb) negsaHoro o6pasoBaH|/|;|, npn OTCYTCTBUA

cneumanbHbIX UCCNeaoBaHni, aonyckKkaeTcd NnpuHnMaThb ¥, = 0,5;

B, - cpegHss WMpuHa nperpagbl No (OPOHTY B 30HE AeicTBMS NeasHOoro
obpaszoBaHus, M;

£, - 3auen wmexgy obromkamu nboa B negsaHoM obpasoBaHun, Ma,
onpegensiemMbld MO  OMbITHbIM  AaHHbIM, NPU KX OTCYTCTBUM [OMycKaeTcs

npuHumath <, =0,003...0,005 Ma;

¥y - Yron BHYTPEHHEro TPEHWUs neasiHoro obpas3oBaHus, rpag, Npu OTCYTCTBUK
cneuuarnbHbIX NCCNEAOBaHUA NpUHUMAaTh i, = 35-40°;

& - rnyBuvHa NOrpyXeHust Kunsi;

k, - pacyeTHasi BbicOTa neasiHoro o6pasoBaHus, onpedensemasi o HaTypHbIM

ZaHHbIM; MPU UX OTCYTCTBUM AONYCKAETCS ONpefensTb #, no dopmyre



By =91 (83)

roe 4; - TonwmHa nbaa Ha MOMEHT 06pa3oBaHusa Topoca, M, Ho He Gonee 0,6 M;

kyo Wiy - KO3MMUUUEHTHI TOPU3OHTANLHON COCTABIAOLWEN MACCUBHOIO
AaBrieHus rnegsiHoro obpasoBaHus, BblUYMCIsieMble MO opMyram:

cos( @, + 90 -5
cos(80-H)[1 - fiy 1 . (84)

L

2
cos{ gy +90 -G+,
ky o = Fo 85
’ cos(30 - F)[1- [k ] : (85)

_ Sm(@u+@f)5m(@u_au)
cos(30 —f - ploos(30-F +ay, )

(86)

S Py +otp )sm @y

A~ cos(30 - = orp + oty ) cos(90 -+ ar,)

(87)

cos( 20 - ficos(90 -0 - Cr!j':I
k3 = : (88)
cos(90 -5 ot o, Joos(30 -5+, )

rae ©; - yron TpeHVs MEexay Nb0M U COOPYXEHNEM, rpaj;

o = arctgf (89)

F - KOIDULIMEHT TpeHua mexay NbAOM W COOpYXEeHUeM, MpU OTCYTCTBUM
cneuuanbHbIX UCCNeaoBaHuiA AonyckaeTca npuHumatsb F = 0,1-0,2;

o, - Yrof HaKIoHa OTKoca fedsiHoro oG pasoBaHns K rOpU30OHTY, NPU OTCYTCTBUM

creumanbHbIX UCCNeAoBaHuUiA AoMnycKkaeTcs NpuHuMaTh o, =30°;

& - 0bo3HayeHve To xe, YTo B 7.9.

Touka npUNOXeHUs pPaBHOLEWCTBYIOLLEN Harpy3km OT HaABOAHOM 4acTu

neasHoro 06pasoBaHNs MPUHUMAETCS Bbille YpoBHS Bogbl Ha 0,334, , npn &, ,, <0
Harpyska Ha COOpYXeHue HarnpaBrieHa BBEPX.

7.24 Harpy3ka OT KOHCONMMAWPOBAHHOM 4acTu negsiHoro  obpasoBaHust
BblYMCIIAETCA NO hopMyram:



a) ropusoHTanbHas cocTasnsowas Harpysku £ n, MH, no dopmyre (52) - ans
OTAENBbHO CTOSLLEro CoopyxeHus 1 no copmyne (53) - 4N cexuum NpoTsXKEHHOro

COOPYXeHWA NpU i, =1 C 3aMEHON BEeNnuuMHbI #; Ha #; - PacHeTHYI0 TOMLMHY

KOHCOMNMMAMPOBAHHOM YacTh U YMHOXEHMEM 3Ha4YeHus £, Ha KoapdmUUeHT 7, -
OTHOLLIEHVE MPOYHOCTEN KOHCONMMAMPOBaAHHOM YacTu U POBHOMO fbAa Ha cxaTtue,
onpedensemMblii MO  OMNbITHBIM [OaHHBbIM;, MPU WX OTCYTCTBUM [JOMNycKaeTcs

npuHumatb #, =0,8, e %3, K, - obosHadyeHus Te e, YTo B 7.8; TonuwmHa
KOHCONMMAMPOBAHHONW YacTy Topoca MpUONKeHHO MOXET OblTb MPUHATa pPaBHOW

i, = (18- 2, 0MAas (npunoxerue P).
6) BepTuKanbHas cocTaBnsoLas Harpysku &, 5, , MH,

Fc,v =Fc,htg(90_|8_af:'. (90)

Toyka MpUNoOXeHVUs pPaBHOAEWCTBYIOLLEN HArpy3Km OT KOHCONMMAMPOBAHHOMW

YyacTy NPMHUMAETCS HIDKE YPOBHSA Boabl Ha 0,54, .

7.25 Harpyska oT Kuns BbluncrseTcs no opmMyram:

a) ropusoHTarnbHas COCTaBMALLASA Harpy3Ku Fk,h , MH,

Fyp = 0501070 = p g (1= w )0 —h) kg + cpctgeg (hy — Dy — b, )by,
(91)

©) BepTukanbHasi COCTaBSAOLLAS HArpy3Ku Fk,v , MH,

Fyw = FeptalB0-8-op)-05cpctgegtgo o (hy —ky )by (92)



roe Wi - NOPUCTOCTb (I'IyCTOTeJ'IOCTb) negaHoro O6pa3OBaHVIF|, onpegendemMasa no

OMbITHbIM AaHHbIM; NPU UX OTCYTCTBUM OONYCKaAEeTCA NPUHUMaTb ¥ i = 0,3-0,4;

By - pacyeTHas rnybuHa negsiHoro oGpasoBaHWs, M; MPU  HasHaYeHUu

pacyeTHoW MyBuHbI NegsHoro 0Gpa3oBaHNsA MOXKHO NPUHATL, YTO A, { A = 2-6;

&, - cpeOHAs WMpWHA nperpadbl Mo (POHTY B 30HEe AeNCTBUA negsHoro
obpasoBaHus, m;

£y - cuenneHne (c yyeToM 3auena) neasHoro obpasosaHus, MMa,
onpeaenseMoe Mo onbITHbIM AaHHLIM; MPX UX OTCYTCTBUM A0MNYyCKaeTCsA NpUHUMATL

< =0,02-0,03 Mra;

@ - Yron BHYTPEeHHero TpeHusi neasiHoro obpasoBaHus, rpagd, onpeaensiemMbii

MO OMbITHBIM AaHHBLIM; MPU X OTCYTCTBUK AONyCKaeTcsa npuHumathb iy = 15-20°%;

k. - KO3(DULMEHT rOPU3OHTANbHOM COCTaBrAOWENA MNacCUMBHOMO AaBIEHUS
HarpoMoXaeHUsi 06TOMKOB NMbAa, BbIYMCTIIEMBIN MO OpMyaMm:

cos(py +50-5)
cos(90 - Gi(1- \E] : (93)

—_— sinf gy oty ) smie ) .
o0 -6 - ot Ycos 90-F)

(94)

& - 0603HavYeHne To xe, YTo B 7.9.

Harpyska £, onpepenenHas no dopmyre (91), He MOXeT GbiTb HU B KaKoM
cryyae Gorblue Harpysku 7 7 » OnpefeneHHoi no dopmyre (79) npu 3ameHe B Hen

BENMYMH & 1 %5 Ha &g v (B —#,) COOTBETCTBEHHO.

Toyka NpuUNoXeHUs paBHOAEWCTBYHOLLEN Harpy3km OT MNOABOLHOW 4acTwu

negsiHoro oGpa3oBaHNs NPUHUMAETCS HIKe YPOBHS BoAbl Ha U,33(%, — 4, ).

MpumedaHne - Harpyska Ha COOpyXeHWe BepTvKanbHOro npodwmns
onpegensetca npu £ =90°.

NMpunoxeHue A (pekomeHayemoe). dreMeHTblI
BOJIH Ha OTKPbITbIX U OrpaXAeHHbIX
aKBaTopuUAX

MpunoxeHue A
(pexomengyemoe)



A.1 DnemeHTbl BeTpa Haf NOBEPXHOCTHLIO BOAOEMOB [J0IDKHbLI ONpenenaTbCs nyrem
YMCMEHHOro MpPOrHo3a Ha OCHOBE pe3ynbTaToB CTaTUCTUYecKon oGpaboTku
Gapuyecknx Monel ¢ NOMOLLUBH BEPOSTHOCTHOTO MOAESIMPOBaHUA U C y4eTOM
HaTYPHbIX [AaHHbIX, MOMyYeHHbLIX B COOTBETCTBUM ¢ TpebosaHuamu [1] u [2] no
VH)XeHEpPHO-M1APOMETE0PONIONMYECKUM U3bICKaHWUSAM A CTPOUTENLCTBA.

A.2 OnemeHTbl TeYEHUN Nno rny6|/|He BOOOEMOB OOJDKHbI yCTaHaBIMBaATbCA NyTem
rmapoanHaMmn4eckoro n BepoATHOCTHONoO mMoenmpoBaHUA C y4€TOM 3JIEMEHTOB
NPUINMMBHbLIX N CTOKOBbIX TEYEHU, a TaKkxe HaTypHbIX OaHHbIX, NONy4YeHHbIX B
COOTBEeTCTBUN C TpeGOBaHMﬂMM [1] n [2] Nno MHXeHepHO-r’MapoMeTeopoSIormM4eCKnmMm
N3bICKaHUAM ONA CTpOUTEesrnbCTBa.

A.3 OnpegeneHve 3MEMEHTOB BOSH Ha OTKPbITbIX WU OrpaKdEeHHbIX aKBaTOpPUSAX
criegyet NpoBoAUTbL Ha ocHoBe MaTepuaros A.6-A.20.

B kayecTBe MCXOAHbIX AaHHBIX CNeayeT UCMOMNb30BaTh KapTbl MyBWH 1 AaHHbIe
06 anemeHTax BeTpa, Nony4YeHHbIX B COOTBETCTBUM ¢ A.1.

PekomeHayeTcs npoBoauTh BepudmKauuio NosydeHHbIX 3HAYEHWIN 3NIEMEHTOB
BOITH HAa OCHOBE [aHHbIX WU3MEPEHWUW, BLIMOMHEHHBIX B HATYPHBLIX YCMOBMSAX B
cootBeTtcTBUMM C [1] 1 [2].

A4 TpaHcdopmaumo BOMH Ha TevyeHUW cnegyet ydutbiBaTb C  MOMOLUbIO
anpobunpoBaHHbIX METOAOB pacyeTa.

A5 [lonyckaeTcs onpederieHne  XapakTepucTUK  BOSHEHUSs Ha  OCHOBe
rMOpOOVHaMUYECKOrO U BEPOATHOCTHOrO MOAENMPOBaHWA C  UCMONb30BaHWEM
CMEeKTparibHO-ANCKPETHBIX UK CEKTparbHO-NapaMeTprUYeckmnx Mogere.

Bepudmkaunio pesynbTaTtoB  MMopoavHAMUYECKOTO  MOAENMpPOoBaHUSA
pekoMeHayeTCs MPOBOAMTb MO MMEHLMMCS AaHHbIM M3MEPEHUI XapaKTepUCTUK
BOJIHEHVSI B HATYPHbIX YCIOBUSX UM Ha oM3NYECKUX MoOENsIX.

OnemeHTbI BOSTH B rNyOGOKOBOAHOMN 30HE

A.6 CpepnHsia BbicOTa ’E?d , M, M CPefiHWI Nepuog BOIH T, C, B INyOOKOBOAHON 30He

JOIDKHbLI OMpeaenaTbcs Mo pacHeTHON CKOPOCTM BETpa ,, No BepxHel ornbatoLLiei
. 2
KpuBsol pucyHka A.1. Mo 3Ha4YeHnam Ge3pasmepHbIX napameTpos gi /K, n gLV, ,

y . y L =
1 BepxHel ormbaroLLei KpUBOoii crieqyeT onpedendTb 3HadeHusa g4 f Ky n g7 1 F,
1 NO MEHbLUEMY U3 HUX MPUHSATL CPEOHIO BbICOTY U CpeaHuii nepuoa BOIH.

OnvHy pasroHa BonHbl [, M, criedyeT onpegensTb Mo KapTorpadmyeckomy
maTepuary ¢ y4eTOM HanpaeneHusi BETpa.

3HayeHnss onMHbl NpeaenbHoro pasroHa i, , M, AoMyckaeTcs MpUHUMAaTb Mo

Tabrmue A.1 Ansa 3agaHHON pacyYeTHOWM CKOpPOCTM BeTpa Fy,, M.

Tabnumua A1

CkopocTb BeTpa ¥, M/c 20 25 30 40 50
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3HaueHnss OnvHblI  NpeaenbHoro ([ 1600 1200 600 200 100
pasroHa L, -10-3, m

CpenHIo0 AMMHY BOMH *4, M, MPW W3BECTHOM 3HaveHun T criedyeT
onpegenaTb no gopmyne

)
Mg = gr” (A1)
2

MpvmeyaHne - Mpu NepeMeHHbIX CKOPOCTSX BETpa BAOMb pasroHa BOJH

[OMycKaeTca MNpuUHUMATb #3 MO pesyrnbTaTtaM MocriefoBaTenbHOro onpeaeneHns
BbICOTbI BOMHbI A5 Y4ACTKOB C MOCTOSAHHLIMI 3HAYEHUAMU CKOPOCTY BETPA.

A7 BbicoTy BOMHbl i %-HO oGecnedYeHHOCTM B cucTeme %4, M, crnegyeT

onpefensTb YMHOXEHUEM CcpefdHeln BbICOTbl BOMH Ha  KO3QXDULMEHT X,
y . 2

NpYHUMaeMbli No rpadomkaM pucyHka A.2 Ans GespasMepHon BennuuHbl g/ F, .
. o 2

Mpy crnoxHOM KoHdmrypauuu 6GeperoBoit YepTbl 3HadeHue gL/ ¥, OomkHO

NPUHUMATBLCA MO BeNMYMHE giy J‘V,f 1 BepxHew ormbaroLLen Kpmeon pucyHka A.1.
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PucyHok A.1 - Tpaduku ans onpepeneHusi 3afieMeHTOB BeTPOBbIX BOJIH B
rnyooKkoBOAHON N MeJNIKOBOAHOM 30HaxX
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PucyHok A.2 - Tpacp ukun 3Hauye HUin Ko3adp puLmeHTa 4;

OnemeHTbl BOMH C obecneyeHHOCTbio no pexumy 1; 2; 4% Heobxoaumo
NpyHUMaTh No YHKLUAM pacnpeerneHusi, onpegensembsiM o HaTypHbIM SaHHBIM.

A.8 Npu cnoxHom koHGMrypawum noaBeTpeHHon 6eperoBom MMHUM CpeaHsst BbicoTa

BOJSH #23 , M, MOXET onpeaenstscs no opmyne

Joy = 0142572 + 21(h7 + %)+ 13062 + B4+ 3.5(hE + B2 (A2)

rae f,, M, (Npu x =1; £2; £3; +4) - cpegHVe BbICOTbI BOMH, KOTOpblE AOMKHbI
NPUHUMAaTbLCS COrMacHoO pucyHky A.1 MNo pacuyeTHoi ckopocTu BeTpa ¥, MU

npoekuusM nydyei L,, M, Ha HanpaBreHWe rMaBHOMO Jy4a, COBMajaloLero c
HanpasneHnem BeTpa. Jly4m NpoBOAATCS M3 pac4ETHOM TOYKM 4O NEPEeCceYeHusi ¢
nnHWen 6epera ¢ nHTepBarnom +22,5° oT raBHOro ny4ya.

Mpu HannumMn nepea pac4eTHbIM CTBOPOM GONMBLLLIOMO KONMYECTBA NPENATCTBUN
B BuAe OCTPOBOB C YITOBbIMW pa3MepamMu MeHee +22.5° u CyMMOW YrmoBbIX

pasmepoB Oonee 22,5° cpegHio BbLICOTY BOJSH }?n, M, B CeKTope # cnepyet
onpegenaTb no gopmyrne

E, i

o i _2 ] _2

y = JZI By * _Zlvnj 'sgnj ; (A.3)
i= J=



TA€ &y, Vg - COOTBETCTBEHHO YIIIOBble pa3Mepbl i-f0 MPensaTcTBuA U j-ro
npoMeXxyTka Mexay CoceqHUMU NPensaTCTBUSMU, OTHECEHHbIE K yriy 22,5° (i =1, 2,

3.k, i=1,2, 3..., 1) B npeaenax = -ro cektopa, HasHa4yaemoro B WHTepBarne
111,25° OT HanpaBneHus ny4a.

CpenHue BbICOTbI BOMH #y; Fﬂnj, M, crieqyeT onpefdensTb No pucyHky A.1 no
pacyeTHO CKOPOCTM BeTpa U pasroHy [, paBHOMY NpPoekuuam nydein Ly 1 Lnj, M,

Ha HanpaBneHue Betpa. Jlyun Ly 1 Ly paBHbI COOTBETCTBEHHO PACCTOSHUIO OT
pacyeTHOW TOYKM [0 MNEpPeceyeHust C i-mM MpensTCTBMEM WIM MOOBETPEHHBIM

Beperom B i -M NpoMexyTKe.

CpenHuii nepyoa BornH onpeaenseTca no 6espasmepHomy napametpy g2 /¥,

KOTOPbIV NPUHUMAETCH COrMacHO pUCYHKY A.1 Npn U3BECTHOM 3HaAYEHUM g};d ! VE.
CpegHiolo AnvHy BOSMH cnegyeT onpeaenatb no dopmyrie (A.1).
MpumeyaHwme - KoHgwmrypauus 6eperoBon 4epTbl NPUHUMAETCS CIIOXHON, eCNM

L Py 22, 1€ Lppay W Ly - HamboOMbLWMA M HAaUMEHbLUMIA  yuw,
npoBeaeHHbIE M3 pacyeTHOM TOYKM B cekTope 45° OT HanpaeneHus BeTpa Oo
nepeceveHns ¢ NoaBeTPEHHbIM Geperom.

A9 rlpeBbILIJeHI/Ie BepLUMHbI BOJMHbI HAa4 paCYe€THbIM YPOBHEM 7. , M, ONnpeaernaeTcA

no 6espasmepHoMmy napameTpy %. /% (pucyHok A.3) ANS OaHHOMO 3HaveHus

B tgT? npn di®y =05.
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PucyHok A.3 - Tpachukn gns onpeneneHusl 3Ha4eHun 1. / % B MeNnKOBOL4HOWM

M 9 s ! % B NpuBOMHOM 30HaX



AnemMeHTbI BOJTH B MENTIKOBOAHOW 30He

A.10 BbiCOTy BOJSH i %-HOii OBECrne4YyeHHOCTU #;, M, B MENKOBOAHOW 30He C
ykrnoHamu gHa 0,002 n 6onee cnegyet onpenensTtb nNo dopmyne

By = eyl bk (A4)

roe #; - KoahdULMEHT TpaHcdopMaLny;
&, - koadbdpmumeHT pedpakLmy;
&; - 060BLLUEHHbIN KO3MLIMEHT NOTEPb;
k; - Ko3dbMLMEeHT 06ecne4yeHHOCTM BOSTH B CUCTEME.

KoaddmumeHTbl &4 , &, v &y cnegyet onpepensaTts no A.11.

[nvHa BOIH, nepemeLLaloMXca U3 rmyboKoBOAHON 30HbI B MENKOBOAHYIO,
onpedenseTcs Mo pucyHKy A4 npy 3adaHHbIX 3HaYeHusXx BespasMepHbIxX

napameTpoB @/ x; 1 Ay, fg?g. Meproa BOMH NPUYHMMAETCS paBHbIM MEpPUoOAY
BOITH B rIyOOKOBOOHOWN 30HE.

—_L; L‘ﬂ
Ay Ad [BE Fye:
: —%-0101
: 0,014,410
F .‘."'
08 0,010} ’f
.00 7
I 1 ]
0 : 0,008 /141
I 1A
0.5 i ] I
0.4 bﬂﬂE r 1
e
F, i |
03 (2 i
0.2 Pl H [ i)
001 0.02 0,030,040,05 0.1 02 030405 fﬂ.

PucyHok A.4 - Tpadhukn ana onpeaeneHNa 3Ha4eHUN fod B MeJIKOBOAHOMN

U * !/ A3 B NPUGONHOMN 30HaX

npeBbILIJeHVIe BepLUMHblI BOJMHblI Ha[ pac4yYeTHbIM YpPOBHEM 7., M, chnefnyet

onpeaensTb No pucyHky A.3 ANS AaHHbIX Ge3pasMepHblX BemuuuH df ;1

.321% fg?z .



A.11 KoaddmumeHT TpaHcdopmaumm crnegyeT npuHumatb no rpadmky 1 pucyHka
A.5. KoadhdmumeHT pedbpakunm AormkeH onpeaenaTbes no dopmyre

s \[E (A5)
o

rgpe d¢g - pacctodHne mexagy CMeXHbiMU BONHOBbIMU JlydamMun B FHyGOKOBO,ElHOI;I
30HE, M;

@ - pPacCTtodHMe mMexay TeMu xe nydamn no JiMHUK, I'IpOXOLI,FlLLI,eﬁ vyepes
3aAdaHHYKO TOYKY MENKOBOAHOW 30HbI, M.

TR (—
g g

e ™10.026

1.4 { 7 0,024
= = 0,022

5 . 0.20 0,020
2{0,05 Z 0,018

1.2 - <0 (24 0016
0,014

1.1 0012
. it 0,010

10 T 0,008
' 1 o> 0,006

09 - (0,004
3 0,002

0.8 1 . d d
001 002 003004 00600801 02 0304 =— ¥

Ag ha

PucyHok A.5 - Fpachukun onsa onpeneneHus sHavyeHuin: KoadppuumenTa 4; (1)

u napameTpa 4. / Ay (2)

Jlyum BOnH Ha nnaHe pedpakumm B yOOKOBOOAHOM 30HE HEeobXxoaoumo
npyHuMaTb MO  3adaHHOMY HanpaBIiEHWIO PacrpoCTPaHeHMs BOSMH, a B
MENKOBOLHOW 30HEe WX crefyeT npoAoikaTb B COOTBETCTBUMM CO CXEMOW a U
rpadmkamm 6 pucyHka A.6 COrnacHO LLTPUXOBOW JIMHUM CO CTPESIKamu.
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PucyHok A.6 - Cxema (a) u rpacpmku (6) Ansa noctpoeHUs nnaHa pec pakumm

OG6OO6LLUEHHbIA KO3MMLIMEHT MOTEPb k; [OOMKEH ONpeaensaTbCA Mo 3adaHHbIM

3Ha4eHuaM napameTpa d/ »; W YKMOHy AHa i (Tabrmua A.2); npu yknoHax gHa 0,03
n Gonee cregyet nNpuMHMMaTb 3HadYeHue 0606LeHHOro KoadpuumeHTa noTepb

paBHbIM eanHNLE.

MpumeyaHve - Mpu CroXHON KOHMrypauum aHa n YacTUYHOW 3alUMLLEHHOCTU

aKkBaTopuu 3HadyeHve koadxpuumeHTa k&, cnedyeT MpuMHMMaTb MO pesynbTaram
onpegenenns koaddmumeHToB pedipakLm Ansi BOMHOBLIX Jy4en, NpoBOAMMbIX U3

pac4eTHOM TOYKWN B HanpaBneHusx yepes 22,5° oT rMaBHoro ny4a.

Tabrvua A2

OTHocuTenbHas rybuHa df

I

3HayeHns koadbdmumeHTa &; NpU YKINoHax aHa

0,025 0,02-0,002
0,01 0,82 0,66
0,02 0,85 0,72
0,03 0,87 0,76
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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 v 6onee 1 1

A.12 CpeaHIolo BbICOTY U CpegHui nepvos BOMH B MENTKOBOAHOW 30HE C YKITOHaMu
aHa 0,001 n meHee Heobxoaumo onpepensatb no rpadwkam pucyHka A.1. TMo

6e3pa3mepHbIM NapameTpam gLijf " gdfffﬁf NPUHUMAIOTCH 3HAYEHUS gﬁ?f{ﬂf n

g7 /¥, nno HUM onpeaenaOTCs & U T .

BbicoTy BOMHbI i %-HO 0Becne4YeHHOCTM B CUCTEMe criedyeT onpenensatb

YMHOXEHWEM CpefHEN BbICOTbl BOMH Ha KO3M(MUMEHT %;, NPUHMMAaEMBIA MO

rpacdmkam pucyHka A.2. Mo 6GespasmepHbiM nNapameTpam gl f Vlf ngdf V}f

onpedenalTcsa  3HadeHuss  KoaddMUMEHTa &%;, U3  KOTOPbIX MPUHUMaeTCA
HaMEeHbLLUI.

CpeaHo anvHy BOSH NP M3BECTHOM 3HAYEHUWM CpegHero nepuoga criegyet
onpenensTb B COOTBETCTBUM C A.6.

MpeBbllleHe BepLlUMHbI BOMHbLI Ha4 pPacyYeTHbIM YPOBHEM [OIKHO
onpegensaTbcs Mo pucyHKy A.3.

MpumeyaHne - 3nemMeHTbl BOSH, NEPEMELLAIOLLIMXCS U3 MENKOBOAHOM 30HbI C
ykrnoHamn gHa 0,001 u meHee B 30HYy ¢ ykinoHamu gHa 0,002 n 6onee, JOMKHbI
onpegenaTtbcs cormacHo A.10 n A11, npn 3TOM BbICOTa MCXOOHOW CpegHewn

BbICOTbI NpUHUMaeTcs # = Az .

AneMeHTbI BOJSTH B NPUOOMHON 30HE



A.13 BbICOTY BOMH B MPUBOWMHOW 30HE %1%, M, CledyeT onpedendTb Ons
3a0aHHbIX YKIMOHOB AHa i Mo rpadgwmkam 2, 3 n 4 pucyHka A.5: no 6e3pasmepHon

BenMunHe . /7y HaXOOAUTCA 3HAYEHUE # upu, ng_’z M No Hemy onpegenseTcs
'sg.surl% .

[nvHy BOMHbI B NPUBOIHON 30HE A, , M, CRIEAYeT OMpeaensTb Mno BepxHei
ornbaroLLen KpmBon pucyHka A4, NpeBblilleHWE BEPLUMHBI BOMHbLI HA4 PacyeTHbIM

YPOBHEM 7 ¢ sur , - MO BEPXHEWN OrMbaroLLen KprBon pucyHka A.3.

A.14 Kputuyeckass mybuHa .., M, TNpyW NEepBOM OOPYLEHUM BOMH [OIDKHA

onpegenaTbCca Ana 3afaHHbIX YKIIOHOB AHa i no rpadwmkam 2, 3 n 4 pucyHka A.5
METOAOM MocrefoBaTenbHbIX MpubrvkeHni. o psgy 3agaBaembixX 3HAYEHWUN

rmy6uH & B cootBeTcTBMM ¢ A.10 1 A.11 onpeaensoTca BeNMUUHbI %; fgf’g M no
rpadmkam 2, 3 1 4 pucyHka A5 - COOTBETCTBYIOLIME UM 3HAYEHUS &y {7y, 13

KOTOpPbIX NpuUHUMaeTcs d .., YNCTIEHHO COBMafarllee C OAHON M3 3aaBaeMblX
rmyouvH & .

A.15 Kputnyeckyto rmyOuHy, COOTBETCTBYIOLLYHO MOCregHEMY OOpPYLUEHWIO BOJSH

d cp » MPU MOCTOSIHHOM YKIIOHE [AHa, CrieAyeT onpeaensTs no (opmyre

-1
I:;Eu::r‘,u = ":::j der ) (A.6)

roe 4, - KoadMUMEHT, NpMHUMaeMblii no Tabnuue A.3;

# - 4Yucro obpyleHun (BKMoYas nepBoe), NpMHUMaemoe u3 psaga »# =2, 3 n 4

Npw BbIMOSHEHUN HEPABEHCTB kff_z 20,431 ,;:E’f‘l <0,43.

Mpu onpegeneHnn ryGuHbl NOCEAHEro OBPYLIEHUS & ay  KOIPMUMEHT Ky
unu npouseeneHne KoamLMeHTOB He AOSMKHbI NPUHMMaTLCSA MeHee 0,35.

Mpn yknoHax gHa 6onee 0,05 criegyeT nNpuvHMMaTb 3HAYEHWE KPUTUYECKOMN

youHbl &g =d gy .

Mpumeyarme - Mpu NepeMeHHbIX YKIOHax AHa AonycKaeTCst NpuHuMaTh g, Mo
pesynbTataMm MoCreAoBaTeNlbHOrO  OnpeaeneHnst  KpUTUYeckux MmybuH  ans
Yy4acTKOB [iHa C NMOCTOAHHLIMW YKIOHaMW.

Tabrnmua A3

YKIOH AHa i 0,01 ({0,015 {[0,02 {[0,025 ||0,03 ||0,035 | 0,04 || 0,045 | 0,05

Koadpdmuyment || 0,75 (0,63 (0,56 ([ 0,5 045|042 (04 (037 (0,35
';:L!




OneMeHTbI BOJTH Ha orpaxgeHHON akBaTopum

A.16 BbicoTy AudparMpoBaHHON BOSHbI fzd;f, M, Ha OrpaKadeHHOM akBaTopuu
crnegyert onpegenatb no dopmMyne

har = kg by, (A7)

rae kd!f - KO3dMLMeHT andpakumm BosH, onpeaendembli cornacHo A.17, A18 un
A19;

#; - BbICOTA MCXOAHOW BOJHbI i %-HOM 06ecrneyYeHHOCTH.

B kayecTBe pacyeTHOW ANMMHbI NPUHUMAETCA UCXOAHas AfMHA . Ha BXode B
aKBaTopMIO.

A17 KoadpbdmumeHT andpakumm BOJSH k@r,s ONs  akBaTtopuu, OrpakgeHHom
OOMHOYHBbIM MOMOM (NpW 3a4aHHOM 3HadYeHun yrra £, rpaf, OTHOCUTEMbHOM

pacCToAHMM OT rofioBbl MOSa A0 TOYKKU B paC4eTHOM CTBOpe 'j:dgf N 3Ha4YeHun yrna

¥, rpag), crnegyeT nNpyHUMaTb B COOTBETCTBUM CO CXEMOM M rpadmKamm pUcyHKa
A.7 cornacHo LUTPUXOBON NIMHUN CO CTPeSikamu.

kgrs00 02 04 06 08 10 rik=10030)05 2 |
WK A | =00 A
! 1) /
| YA/
NZLY/ N
; ] /fj;’f : = 7 i
O /L/ .__”i' 7 i B
}Kx:& ] /f/;f-v/;’ﬁ'r‘;i,g o
asasacas. 7/ 15
1011 T Taafosolod & [ ] ][]
Bopan 160 140 120 100 80 60 40 20 0 20 40 fepam

PucyHok A.7 - F'padvku gnsa onpeaeneHus 3Ha4yeHUn koad puumeHTa -;:dy',_g

A18 KoaddmumeHt gudppakumm BOSH kd;f,c Ha akBaTopuK, OrpaxgeHHoOM
CXOASALLMMUCS MOnamu, onpeaensieTca no gopmyne

kaire =karsve, (A.8)

roe ¥, - KoO3gPULIMEHT, MPUHUMAEMbIV NO PUCYHKY A.8 AN AaHHbIX 3HaYeHu o,

" kdgf,cp .
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PucyHok A.8 - I'padmku 3HayeHUM Koadp puumeHTa Vv .

3HaueHve £, onpegenseTcs nNo goopmyne

b

e (A.9)

rae /| u iy - paccTosHus OT rpaHuL, BonHoBoW Tenu (IBT) go rpaHuy, amdpakumnm
BorH (IAB), NpuHMMaeMble B COOTBETCTBUM CO CXEMOW U rpadmkamm pucyHka A.9
COrMacHO LUTPUXOBOW NIMHWN CO CTPenKamu;

& - WMpVHa Bxoga B MOPT, M, NMPUMHMMaeMasi paBHOM MPOEKLUM PacCTOSIHUSA
MeXay rorioBammn MOJIOB Ha (PPOHT MCXOLHOW BOMHbI.

@) z 0) Ih LI {13, upu;p] i
Joma 2 g 3oma 1 i; ‘J_/: gga
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PucyHok A.9 - CxeMa (a) u rpacpuku (6) ans onpeaeneHus sHavyeHun i n i,

3HaueHue koadmLMeHTa £ gf on ONpeaensieTcst Tak xe, Kak u &gr s cornacHo
A7 ANs TOYKM NepeceyeHns IMaBHOro fyvya C (PPOHTOM BOSH B PACHETHOM
cTBOpe.

lMonoxeHune rmaBHOro fyda Ha cxeme pucyHka A.9, a HeobxooMMO NPUHMMATE Mo
TOYKaM, PacnoSiOKeHHbIM OT rpaHuubl BonHOBoW TeHu (MBT) moma ¢ MeHbLmm

YITIOM &y, TPaf, Ha pacCTOSHUAX X, M, onpeaensiembixX no dopmyre

s hig —ig iy — &)
L g

iZ

, (A.10)

roe iz1 v {3 - BENMMYMHBI, NPYHUMaEMble B COOTBETCTBMM CO CXEMOW U rpadvKaMm
pucyHka A.9.

A19 KoaddmumeHT andpakumm BOIH e‘:d;f,,;, ANS  akBaTopuK, OrpaxaeHHom
BOJTHOTOMOM, JOJTKEH ONPEAEnsATLCA No gopMyre

2 2
Earp =kapa t ka0 (A11)

roe Xgrst v Agy 2 - KoapMLMEHTbI AuUdPaKLMM BOMH, OnpefenseMbie Ans
rONOBHbIX Y4aCTKOB BOMHOoMa cornacHo A.17.

A.20. BeicoTy andparmpoBaHHON BOMHbI C YHETOM OTPadKEHUSI €€ OT COOPYXEHUIA Y

nperpag kdg‘f,r, M, B [aHHOMN TOYKE OrpaXxdeHHOW akBaTopum Heobxogoumo
onpeaensaTb No opmyne

R G o L (A12)

roe

Frgy =ty oo phirgs s o T00B M (feos 6, (A13)"



kd!-f,j - KoadhdmumeHT audpakumm B CTBOpPE OTpaXalolen MNOBEPXHOCTMU,
onpeaensembln cornacHo A.17, A18 n A.19;

i, Mkp - k03(bdULMEHTHI, onpedenseMble MO [aHHbIM Tabnmubl [.1
npunoxenust [;

&, - yron mexay poOHTOM BOJHbI U OTpaXaloLLEen NOBEPXHOCTbLIO, rpaf;

#iX** - OTHOCUTENBHOE pacCTOsiHME OT OTpaXalowen MOBEPXHOCTM [0
pacyeTHOM TOYKM MO Jydy OTPaXKEHHOW BOJSHbI, MPU 3TOM HanpasfeHue sy4va
OTPa)EHHOW BOMHbI AOJDKHO MPUHMMATLCS U3 YCIIOBUSI paBEHCTBA YITIoB Nnoaxoaa v
OTPaKEHWSI BOJTH;

krg,l- - KO3(h(PULIMEHT OTPaKEHUH, NpUHUMaeMbIi no Tabmuue A.4; npu yrne
HaKfoHa OTpaaloLLer MOBEPXHOCTU K rOpu3oHTy Ooree 45° cnepyeT NpyvHUMAaTh

KO3(PPMLIMEHT OTpaxKeHUs krgf,;- =1.
MpumeyaHue - BbiCOTY BOSHbI Ha OrpaxaeHHOW akBaTopuM C MEHSIIOLLMMUCS

rmyGvHaMu ponyckaeTcsa yTouHATe cornacHo A10 u A, 11 npu Hagnexaiiem
00oCHOBaHMUN,

** dopmyna 1 aKCnmMKauusi COOTBETCTBYIOT opuruHary. Cm. dopmyny 162 CHul
2.06.04-82*. - lNpumeyvaHue nsrotoButensi 6asbl gaHHbIX.

Tabrmua A4
Mororocts BOME | 3 hauenus Kyefs  NPU  YKMOHAX  OTpaxatoLLent
A ’Ezdg'f NOBEPXHOCTMU i
1 0,5 0,25
10 0,5 0,02 0,0
15 08 0,15 0,0
20 1 0,5 0,0
30 1 0,7 0,05
40 1 0,9 0,18

NMpunoxeHue b (pekomeHayemoe).
OnpepeneHune BbICOTbl BETPOBOIro HaroHa


http://docs.cntd.ru/document/1200000256

MpunoxeHune b
(pekomeHgyemoe)

B.1 BbICOTY BETPOBOrO HaroHa ., , M, MpW NOCTOAAHHON rMyGuHe & akBaTopuu U
6e3 yyeTa koHGwMrypaumm 6eperoBor NMHUM AONYCKaeTCst onpeaenaTb no dopmyre

V2L
My =k, ————————cosa,,, (B.1)
gld + 0554 )
nnn
ViL
N =d \IZE:W —cosony, +1-1
gd , (5.1a)

roe ¢y, - Yron mMexay npoAoribHOM OCbio BOAOEMa W HamnpaBrieHeM BeTpa, rpag;

I, - pacyeTHas cKopocTb BeTpa, M2/c*;

* COOTBeTCTByeT opurnHany. - I'IpmmeanMe nsrotoButens 6asbl AaHHbIX.

L - AnuHa pasroHa, M;

k., - KOAPMLNEHT, MPUHUMAEMBII NO dlopMyre

r
k= 3[1 +0,0138 2 ]10_7, (b.2)

Yev

v - KO3(PULIMEHT KMHEMaTUYECKUIA BA3KOCTM BO3ayxa; npu £ =9,81 mM/c2 1
v =10-3 m2/c;
k, =3(1+03¥,)1077. (5.2a)

B.2 BbICOTY BOMHOBOMO HaroHa 4%, , M, B NPUGOMHON 30HE AoMyckaeTcs
onpegensTb no dopmyrne, pekomeHgyemon [1]

2
A
Dty =%[ 5—”] : (5.3)

i

rae .'Eﬂ_sw. - pac4yeTHada BbliCOTa BOJIHbI MO JIMHUK NepBOro O6prJeHVI9|, M;

T - CpGD,HI/IVI nepunon BOJIHbI.

MmetoTtcsa yKa3aHud, 4TO MNOCKOJIbKY MNapamMeTpbl BOJIH OrpaHU4yMBalOTCA

npeaensHO BO3MOXHOMN UX KPYTU3HOW f2/ } = 0,1, BbicOTa BETPOBOIO HaroHa ..,
umeeT npegen = 1,8 m.

NMpunoxeHue B (pekomeHayemoe). OueHka
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YCTOUYUBOCTU FPYHTA, NOABEPXKEHHOro
rmapoaHaMmu4yecKkomy Bo3aencTBuIO (BOJIHbI,
TeyeHue)

MpunoxeHne B
(pekomeHgyemoe)

B.1 YctonumBoCTb IpyHTa, Craralowero AHO akBaTopuu BOMM3M COOpyXeHus,
NoABEepPXEHHOro BONTHOBOMY BO34EWCTBUIO, OLIEHMBAETCS CPaBHEHWEM MPULOHHON

MaKCUMarbHOW  CKOPOCTU Fima  (5.18, 5.20, 5.32) wmm ¥y e (5.19) co

3HaYeHMEM [0NyCKaeMON NPULOHHON CKOPOCTN ¥ agm .

3Hauenve ¥ qim , M/C, ONS rPyHTa KPYNHOCTLIO dopakumin 1 £ 100 MM crieqyeT
NpUHUMaTL MO PUCYHKY B.1, a ons rpyHTa kKpynHocTbio 73 > 100 MM - no doopmyre

{ fm 2
Vb,adm Sl gDmT ) (B.1)

r0e ., - NNOTHOCTL MaTepuana rpyHTa, 1/m3 ;

£ - MNOTHOCTbL BOAbI, T/M3 .

MoV ¥ @ Fooadm WM Vi wax 7 Vi gdm CNEOYeT yUMTbIBATb BO3MOXHOCTb
pasMbiBa [Ha aKBaTOpPUM Y OCHOBAHWUS COOPYXEHUS M NpU HEeobXoaMMOCTU
npeaycMaTpmeaTh MEpOMpUATUS MO 3almTe OT pasMbiBa W MOAMbIBA OCHOBAHMSA
COOPYKEHUS.

B.2 Tllpy HasHayeHWM KpYMHOCTM KPEMneHUs KaMHEM [Ha akBaTopum WM
NMOBEPXHOCTU Hacbinen (6epm) credyeT NpPOU3BOAUTL MPOBEPKY YCTOMYMBOCTU
mMaTtepuana KpenneHusi no 3aBmMcumocTsm B.1.

Vb',dm.?-ilrf
|
1.6 7
1.4 d
[

1.2 —
LO --}‘4
0.8 1 <]

Ob1acTh
v - | nomyckaemsmx
04 — =] cKopocTeil
0.2 1

0
0.1 04502 0304 0608 1 2 3 456 810 20 30 40 60 BO 10D D.mM

PucyHok B.1 - 'paduk gonyckaeMbIX 3Ha4€HUMA CKOPOCTeN



B.3 lNpu kpenneHunM OTKOCOB, NOABEMKEHHbIX BOMIHOBOMY BO3AENCTBUIO, pPBaHbIM
KamHeM (ropHOM Maccow), OObIKHOBEHHbIMW W (PAaCOHHBIMM GETOHHBIMKM U

Xene306eTOHHbIMM BrIoKaMn pPacyeTHYI0 Maccy OTAEMbHOTO ANeMeHTa # Unmn #,
T, creayeT onpenensiTh:

Nnpu pacnornoxeHnn KaMmHA 1Unnm Oroka Ha y4acCTKe OTKOCa OT Bepxa COOpyXeHuns

0o rmy6uHbl = = 0,74 no doopmyne

3 =
. 3,16k 5.0 JE
k

3
'D—m—I] a.|'1+ct53¢:3
o

(B.2)

To xe npu £ > 0, 7% no chopmyne

[ 7,542
L (B.3)
m, =me

roe a‘:ﬁ - KO3(hMLMEHT, NPUHMMaeMbI no Tadmmue B.1; npyn * /i > 15, a Takke
MPU CrIOXHOM MNpodwrie YUCMEHHOe 3HayeHne KoaddmumeHTa & £ crneaoyeTt
YTOYHATB NO AaHHbBIM OMbITOB;

£'m - MNOTHOCTb MaTepuana Kpennenus, T/m3 .

Tabnvua B.1

OremMeHTbI KpenreHus
P KoacpdmuimeHT & 4

npu Habpocke npu yknagke
KameHb 0,025 -
O6bIKHOBEHHbIE DETOHHBIE BI0KU 0,021 -
Tetpanoobl n apyrve dwacoHHble || 0,008 0,006
Bnokn

B.4 KpenneHune 0TKOCOB HECOPTUPOBAHHOW KaMEHHOW HabpOCKOW (FOpHOM MacCom)
[OMyCKaeTCH BbINOMHATbL NMpY BbICOTE BOMHbI He Gornee 3,0 M, ecrnm MOMorocTb

oTKoca ctgw £ 5, 1 He Bonee 3,5 M npu ctzg » 5. HecopTUpoOBaHHYIO KaMeHHYH0
HabpocKy crnegyeT cuuTaTb MNPUIOAHOM ANs KpPenneHus OTKoca, €cliM OHa

XapakTepusyeTCsi  3HaueHusiMM  koadpdmumeHTa &z 3epHOBOMO  COCTaBa,
COOTBETCTBYIOLLMMM 3aLLUTPUXOBAHHON 30HE Ha pUCYHKe B.2.
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PucyHok B.2 - 'padhuk ana onpegeneHusi JOoNycTMMOro 3epHOBOro cocraBa
HeCcOpTMPOBaHHOM KaMeHHOW HabpOoCKK ANs KpenfeHus oTKOCOB

3HaueHne KkoadhdmumeHTa kg? OOIDKHO onpefenaTbca Ana Kaxgon dpakuum
Habpocku no dopmyrne

my L
b = L= ey ) B.4
o ||m o (B4)

roe # - pacyeTHasi Macca, T, KaMHsi KpenneHus:;
#i; - CPedHssi Macca, T, KaMHs i -/ opakuum Habpocku;

D n Ly - npuBeneHHble AMameTpbl, M, 3MEMEHTOB KaMeHHON HaBpocku, T.e.
AvameTpsbl Wapa, 06 beM KOTOPOro paBeH CpegHecTaTUCTUYECKOMY 06 beMy YacTuL,

MaccCol COOTBETCTBEHHO 2 W #%; !

D=3— n D =3—L (B.5)

Mpn oTkocax, MOMorocTb KOTOPbIX HaxoguTcs B npegenax 3£ ctgg <5,
pac4eTHOEe 3Ha4YeHne Macchl # criegyeT onpeaendtb no dopmynam (B.2) u (B.3).

B.5 MMpu nonoroctn oTkocoB 5<% ctge 215, yKpennsemblX HECOPTUPOBAHHON
pa3HO3epHUCTOM KaMeHHOMW HabpOoCKOW, pacyeTHyl MacCy KamHs #, T,
COOTBETCTBYIOLLYIO COCTOSHWIO €ro npeaernbHOro paBHOBECUMS OT  AeNCTBUS

BETPOBbIX BOMH, Heobxoaumo onpedensTe no dopmyne (B.2) non 1k >10 ¢

Lo
5 :
YMHOXEHMEM NoMydYeHHbIX Pe3yrnbTaToB Ha KOIPULIMEHT kq:' = [ .
ctg

MuHumarnbHoe copepxaHue dpakuuii pasmepom L 2 L) nomkHo npuHUMaTbea
B COOTBETCTBUM C Tabnuuen B.2.



Tabrnuua B.2

KoadpdmumeHT pasHosepHucTocTn Jsp { Dy 5 0 20 40-100

MuHumanbHoe cogepxaHue, % (no Becy), || 50 30 25 20

dopakuuii c pasmepom L = L)

* COOTBETCTBYET OpurMHany. - lNpumevanne nsrotoutensi 6asbl AaHHbIX.

B.6 [Tlpyu nomoroctv OTKOCOB ctgg < 3, YKpenndemblX HECOPTUPOBAHHON
pPa3HO3EPHUCTON KaMEHHOW HabpOCKOW, pacyeTHyl MacCy KamHs #2, T,
HeobX0AMMO onpeaenaTb Ha OCHOBE AKCMEepPUMEHTalbHbIX NCCIeS0BaHUN.

B.7 Tllpu coBMecTHOM BO34ENCTBMM BOMH W TEYeHMW, coBnagarwwmx no
HanpaBfeHnio, CyMMapHOe CcpedHee MO BPEMEHW 3HadYeHue KacaTerbHOoro
HanpsPkeHMst Ha MOBEPXHOCTbL AHa HeobxoAumo onpedensTb no dopmyne (Npu

7. » 087, ):

" _ £
Tew =T YTy, 7, =F5'gc_zv (B.6)

roe 7, - KacaTelbHOe HanpshkeHue Ha IHO OT BO34eNcTBusA TedeHus, Kla;

Tw - CpedHee MO BpPEMEHM KacaTenbHOe HarnpsbkeHWe OT BO34EeNCTBUS BOJH,
klMa (cm. 5.18, cbopmyna (4));

7 - cpeaHsisi no rny6yHe CKOPOCTb TeYeHusl, M/cC;

' - koadhdmumeHT LLiean, mi/2/c.

Mpn HanMumMu yrna mexay HanpaBneHNEM BOSTH U TEYEHUsI CyMMapHOe cpeHee
Mo BPEMEHW KacaTeSlbHOE HarnpshkeHne Ha NOBEPXHOCTb AHA LOIPKHO BbIYUCISTLCSA
KaKk BEKTOpPHasl CyMMa KacaTeflbHblX HamnpsiKEHUA OT BOSH U TEYEHUA C y4ETOM
HanpaBneHun.

B.8 lMpn npoekTMpoBaHWM KpenneHun gHa y obTekaemblx nperpag C MOMOLUbHO
KameHHON HabpoCcKum B crydae COBMECTHOIO BO3OEWCTBMA BOSMH U TEYEHUN

(r, »087,) ponyckaeTcs NpuUMeHEHWEe KOHLENuuM KPUTUYECKMX KacaTerlbHbIX

HanpshKeHWA,  COMMAcHO  KOTOPOW  KPYMHOCTb  3almTHoro  cros lsg, M,
onpenenseTcs u3 ycrosus

el

= (B.7)

Wer = 5= —=7»
“ ':.C'm _ﬂjgﬂju



roe ¥. - KpUTUdeckoe 3HayeHve yncna Lvnbaca. PekomeHgyeTcs npuHuMaTh

¥ B AuanasoHe 0,03-0,035 npu npoekTUpoBaHWM cmamu4yecku ycmouyusou
3aWwyThl OT pa3MbIBOB, A KOTOPOW ee BO3MOXHble Aechopmauuy 3aTparvBaroT

BEPXHWI CIOW 3aLLMTHOMO KamHsi Ha rnyGuHy He Gonee Yyem Dsp .
Honyckaetrca npu COOTBETCTBYHOLLEM OOOCHOBaHWM ycTpavBaTb BOGM3U
obTekaembIx nperpag  (COOPYKeHWI) OUHaMUYEeCKU yCcmoU4ugoe KpenrneHue,

KOTopoe MOXeT AedopMUpoBaThCA Ha GornbLuyto, YeM Dsp, ryBuHy, He Tepssa npu
3TOM CBOEW OCHOBHOW (PyHKLMW - 3aLUMThLI AHA OT pa3MbiBOB B TEYEHNE 3a[,aHHOro

cpoka cnyx0Obl coopyxeHusi. [pu 3TOM 3HaYEHWE W, MOXET NPUHUMATBLCS
paBHbiM 0,05-0,055; kpome TOro, AOMMKHbI AOMOSNHUTENBHO pa3pabaTbiBaTbCA
KpUTEpuM 4onycTUMOn gecopmanum KpenseHns, NPeBbILLEHNE KOTOPOW NPMBOAUT K
OTKas3y - HapyLUEHMWIO ero 3alUMTHLIX CBONCTB.

NMpunoxeHue I' (pekomeHayemoe).
OnpeneneHne BOSITHOBOW Harpy3ku Ha
BepTUKaribHble CTEHbI

MpunoxeHne I
(pekomeHgyemoe)

1 TMpn pencTBum cCTOAYEl BOMHbI Ha BePTUMKArbHYK CTeHy Heobxoanmo
npegycmatpusatb (5.14) Tpu crydas onpegeneHuss BO3BbILEHUS UM MOHWXKEHUS

CcBOGOAHOWM BOMHOBOW NMOBEPXHOCTM ', M, Y BEPTUKANbHOW CTEHbI:

a) Mmax = %m# - Npy HanbombLUEM 3HAYEHUN OTMETKU BOIHOBOW MOBEPXHOCTM Y
CTeHbl;

6) 7, = %,2% - NPU MaKcMMarbHOM 3HAYEHNM FOPU3OHTATbHOMN BOMHOBOM HarpysKu

P, , kH/M, Ha cTeHy;

B) ¥ = &% - Npy HauMMeHbLUEM 3HAYEHUM OTMETKM BOMHOBOW MOBEPXHOCTU Y
CTeHbI.

UuCrieHHblE  3HaYeHWst BXOAALWMX KoapdmumeHToB 41, &2, A3
onpeaenarTca no rpadwmkam, pucyHok IM.1.

0 002 {](}4 0,06 008 U!Uhﬁ‘.. 0 002 01]4 006 0,08 umhfl 0 002 004 006 0,08 0,1 hil
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1 - rpaHMLa paspyLLEHUs] CTOSYUX BOSTH

PucyHok I".1 - Tpadpmku 3HaueHuin koap puumeHToB v, £yo 1 ki3

.2 Topu3oHTanbHyl0 Harpy3ky Ha BepTuKanbHyld CcTeHy 5, kH/M, npu
BO34ENCTBUM CTOsHEer BOMHbI And crydaeB "6" wm "B", ykasaHHbix B I.1,
pekoMeHayeTCs NPUHUMaTb MO JMpe BOMHOBOMO AaBrfeHus; Npu 3TOM opauHaThI
anopbl BOMHOBOMO AaenieHunst F , kla, Ha rmybuHe z, M, crieayeT onpegensitb no
dopmynam Tabnmubl .1, a YUCHeHHble 3Ha4YeHMs1 BXOASALLMX B HUX KO3dhdmumeHToB

ko, k3, kg, ks, kg v kg no rpadmkam (pucyHok IM.2.)

: | L3 : i T
0,02 0,04 0,06 0,08 0,10 /L 0 0,02 004 0,06 0,08 0,10 h/A

0

L. | I I : : J
0R/A 0 002 0,04 0,06 008 0,10 h/A

‘\\-g‘(\! | i \\

"._ . | L
0 002 0,04 0,06 0,08 0,10 /A0 0,02 0,04 0,06 0,08 0,10 h/A




1 - rpaHVLa paspyLLeHUs] CTOSYUX BOSTH

PucyHok I'.2 - Tpadpmku 3Ha4eHUA Ko3P PULMEHTOB k7, &3, ky, ks, kg 1 &y

Tabnuua .1

N Touku || 3arnybneHune Tovek z, M 3HayeHve BOIHOBOrO AaBnieHust P,
klMa

OTmeTKa BOMHOBOW MOBEPXHOCTM # .

! e P =0

2 0 Py = kapgh
3 0,25 -
4 05 e = kaogh
> d ps = ksogh

OTmeTKa BOMHOBOW MOBEPXHOCTU 14

6 0 pe =0

! i Pr = TREM
8 0,5 ps = lgogh
’ d Py = kgpgh

.3 BonHoBoe paBeneHue ¥, klla, Ha BepTUKarnbHyl0 CTeHy C BO3BbllUEeH/EM Hag

pacyeTHbIM YPOBHEM BEPXa COOPYXEHUS Zsiyy, M, MEHEE YEeM Ha T gy , M, crieayet
onpenensaTb cornacHo .2 ¢ nocregylowyM YMHOXEHMEM MOMyYeHHbIX 3HaYeHWUN

[OaBreHus Ha KoadbdmuMeHT %, , onpedensemsiii no dopmyne

=
E =076 2019 Z:P, (r.1)



rae 3Haku "nmoc” N "MUHYC" COOTBETCTBYIOT MOSOXEHUIO BEpXa COOPYXEeHUS BbiLle
UMM HWXXE pacyeTHOro YPOBHS BOAbI.

BosBbllleHNe WM MNOHWXEHNWE CBOOOAHON BOMHOBOW MOBEPXHOCTM o

onpeneneHHoe no .1, cnegyeT Takke yMHOXaTb Ha KO3ddpMLNEHT &, .

lopusoHTanbHas NMHeHas BonHoBas Harpyska . , kH/M, B paccmatprBaemom
criyyae [OSDKHA OMpenensdTbCs MO Miolwadn 3nMopbl BOSHOBOTO [OABMEHUst B
npeaenax BbICOTbl BEPTUKAIbHOW CTEHbI.

4 TopusoHTanbHyl0 Harpysky oOT AudparMpoBaHHbIX BOMH CO  CTOPOHLI
OrpaXkgeHHoOM akBaTopun cnegyeT onpeaensaTb Npu OTHOCUTENbHOW ASNMHE CeKuunn
coopyxeHus {/x £0,8;, npu 3TOM pacyeTHylO0 3MOPy BOSHOBOMO AaBrieHWs CO

3Ha4deHusmmn F , kla, AonyckaeTcd BbINOMHATE MO TpeM To4KaMm, paccMmatpuBas
criegylowpme criydaun:

a) BepLUMHA BOMHbI COBMELLIEHA C CEPEANHON CeKLMM coopyeHus (5.16, pucyHok 4,
a):

Boe
G a;f_ ;gfcﬂlkdy p1=0;
(r.2)
Bge ki
P2 =kipg ,j . B’f thied
27 =0, : (r.3)
2
Py =hpg hay Hhy
- _
25 =dy 2chkd  4sh2kd |, (r4)

6) nogoLuBa BOMHbI COBMeELLEHa C cepeauHol cekuum coopyeHus (5.15, pucyHok

5, 6):

= 0 s P = 0 X
(I.5)
hay iy
zq =ny =——-——cthkd Py =~k pgny; (r.6)
2 2
har kg
P37 RPE| o T dhokd

z3 =dy , (r.7)
roe -’Egdyf' - BbICOTaAa ,u,mcpparmposaHHoﬁ BOINHbI, M, onpegendemaa CcornacHo

NpUNoXxeHuto A;

& - KO3MLIMEHT, MPUHMMaEMbI no Tabnmue I.2.



Tabnvua '.2

OTHocutensHas armHa || 0,1 |[0,2  ||0,3 || 0,4 (0,5 |06 0,7 |08
ceKkunm j i
KoadbdmLmeHT &; 0,98 (10,92 (085 |0,76 | 0,64 | 0,51 (10,38 0,26

Mpumeyanne - Mpu rMyGyUHE CO CTOPOHbI OFPaKAEHHON aksaTtopum d = 03X
crneayet CTPOWUTb TPEYrofbHYt 3Mopy BOSHOBOMO [AaBrieHWsl, MPUHMMAasi Ha

rmy6uHe zz = 0.3% BONHOBOE [JaBneHue paBHbLIM Hymio (5.16, pUcyHok 5).

5 Oniopa B3BELLMBAIOLLIErO BOMHOBOrO [JaBlieHVMs Ha GepMeHHble MacCUBbI

AorkHa nNpuHMMaTbea TpaneueungansHon (5.13, pucyHok 2, 6) ¢ opanHaTamun Fay s,
klMa, onpegensembivu (npy i =1, 2 unm 3) no copmyne

Forg = ﬁ:b,.pgﬂz

chik(d —d)

cos kx ipf ,

(r.8)

rae &; - pacctodHue OT CTeHbl 4O COOTBeTCTBy}OIJJ,eVI rpaHn MmaccuBea, M;

&y - KO3AMUNEHT, NPUHUMaEMbIN no Tabnmue IM.3;

Pj‘ - BOJIHOBOE AaBJieHMe Ha ypOoBHE No4oLLUBbI COOPYXXEHUA.

Tabrmua .3
OT'-I_OCMTeanaﬂ rybuHa KoadbdmumeHT kg, Npuv NOMOrocTsX BOMH &/ &
dih
15 1 meHee 20 n 6ornee
Menee 0,27 0,86 0,64
OT1 0,27 po 0,32 0,6 0,44
Bornee 0,32 0,3 0,3




NMpunoxeHue [1 (pekomeHayemoe).
OnpepeneHne BbICOTbI HaKaTa BOJIH Ha OTKOC

MpunoxeHune [
(pekomeHgyemoe)

0.1 BblcoTy HakaTa BOMH Ha OTKOC iy, M, PEeKOMeHOyeTcs onpedensaTb Mo
dopmyrne

Prun = krkpkspkrunk:'km}"‘l% ) a@.1)

roe 4ys, - BblCOTa BOSH 06ECNeYeHHOCTbIo 1% B CUCTEME;

i, kp - KO3(hULMEHTbI  LLEPOXOBATOCTU M MPOHULLIAEMOCTM  OTKOCa,

npvHMMaemsblie no Tadnmue [.1;
ksp - KO3 MEHT, NPUHMMaemMbIn no Tabnuue [1.2;

Kpm - KOOAMLMEHT, 3aBUCALLIMIA OT FMyBUHLI BOAbl & Mepen COopyXeHUeM u
MONOroCTW BOMHbI *g f A+ 1 NPUHUMAEMBIiA MO rpadvikam pucyHka [1.1. 3HauyeHus
napametpa *; {#+, , ykasaHHble 6€3 CkoBOK, OTHOCSTCSI K crydato dp = ke .
Mpu rnyGuHe neped coopyxeHueMm o < 24+,  KoadMUMEHT &,,, crneayeT
NPUHAMATL MO  3HAYEHMIO *j, COOTBETCTBYIOLEMY rMy6uHe & = 2/ npu

3Ha4YeHusAX napameTpa T\d { B+ , ykasaHHOMY Ha pucyHke [1.1 B ckobkax;
k; - KoadhdMLMeHT o6ecnedyeHHOCTM Mo HakaTy, NpUHUMaeMblii no Taénuue [1.3;

&y - KO3(PMUMEHT, NPUHMMaEMBbI Mo Tabnuue .4 B 3aBUCMMOCTM OT yrma o
Mexay ype3om Boabl 1 OPOHTOM BOJSIHbI.

Mpumevanne - Mpu onpegeneHuy BbICOTbI HakaTa BOSH Ha MecyaHble U
rpaBUMHO-rane4YHNKoBbIe MMk HEOBXOOUMO YUUTBIBATb M3MEHEHWE YKITOHa MNska
BO Bpemsi LiTopMa. Hamborbluee NoHwkKeHe Nnsxka Ha NMHWK ype3a Bodbl crieayet

npuHUMaTh paBHbiM 0,.3% | M, C BbIKIMHMBAHWEM Ha HyneBble 3HaYeHus Ha Gepery
[0 BbICOTbl HavMbonbLIero HakaTta, a B NOABOAHOM YacTu A0 rMyOuHbl ¢ = . , M,
AN pasMblBaeMbIX TPYHTOB UrM Ha rybuHe d =dg ,, M, - ANA HepasMblBaeMbiX

rpyHTOB (rae &, de 1 dgy - COOTBETCTBEHHO BLICOTA BOSHbI W My6uHa BOAbl B
CTBOpax NepBoro 1 nocregHero o6 pyLLeHni, m).
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1 2 3 4 5678910 20 ctge
PucyHok .1 - Tpadp mkn 3HaYeHUit Koah PuumeHTa 4,y
Tabrmua 0.1
KoHcTpykuust kpennenust || OTHocuTenbHas || KoaddmuneHT || KoaddmumeHT
oTKoca LIepoxoBaToCTh || ;- i
r r
iy,
BeToHHbIE - 1 0,9
(xene306eTOHHbIE)
NAATbI
['paBunHo-raneyHunkosoe | Menee 0,002 1 0,9
UM KameHHoe MoKpbITHE,
OeToHHbIE
(»kene300eToHHbIEe) 6110KK
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




MpymMeyvaHne - XapakTepHbl pa3Mep LLEPOXOBATOCTU , M, CneayeT NpuHUMaTh
paBHbIM CpegHeEMYy AuaMeTpy 3epeH MaTtepuana KpenneHuss oTkoca unv
cpenHemy pasmepy 6eTOHHbIX (kerne300eToHHbIX) 6IIOKOB.

Tabrmvua [.2

3HaueHve cigy 1-2 3-5 Gornee 5
KoaddomumneHT kﬁp npwu CKOpOCTK BeTpa
Fa, M/c:
20 n 6onee 1,4 1,5 1,6
10 1,1 1,1 1,2
5 n meHee 1 0,8 0,6
O603Ha4veHune: ¥ - yron HaknoHa OTKoca K ropu3oHTY, rpag.
Tabnuvua .3
Ob6ecneyeHHOCTb no|l 0,1 1 2 5 10 30 50
Hakaty i,%
KoachmumeHT ; 11 1 0,96 (0,91 |0,86 | 0,76 | 0,68
Tabrwvua 0.4
3HauyeHve yrna ¢, rpag (|0 10 20 30 40 50 60
KoadbdmumeHT &y, 1 0,98 |[0,96 0,92 (/0,87 0,82 0,76




[.2 BonHoBoe gaBneHne Ha oTkoc npu 1,5 £ ctg g £ 5, yKpenneHHbIN MOHOMUTHBIMU
unm cOOpHbIMM NNMTamu, onpegensdeTcsa anwopon (pucyHok [.2), B KOTOpOW

MaKCuMaribHoe pacyeTHOe BOSIHOBOE faBreHne 4, klMla, paBHoO
pg =kkeppgogh, (4.2)

roe k; uky - koaXDULMEHTBI, 3aBUCSLLME OT MOMOTOCTU BOSHbI X /k W yIma
3anoxeHnsa otkoca ¥ :

A P
ks —085+48=+ ctgqp[U,UES = 1,15T], (0.3)

[K
kg =1+0,092 E—m, (0.4)

Prai - MAKCUMarbHOEe OTHOCUTENBHOE BOIHOBOE [ABMIEHUE B TOYKE 2 (PUCYHOK
[.2), npuHumaemoe npu # <4 M No 3aBUCUMOCTHU (& , M).

113
20
Fral = [?] J (0.5)

npu iz 24 m zpq =1,7.

Opp,I/IHaTa Z3, M, TOYKHN 2 npunoXxeHna MakcrmMmalribHOro pac4eTHoro BOfiHOBOro

[AaBneHus py onpegensertcs no dopmMyne

zq = A+ 12 {1—«f2ctg2q0+l](ﬁl+3)’ (0.6)

ctg "

roe 4 u B - napaMeTpbl, M, 3Ha4eHVsl KOTOPbIX ONpPeaensoTcs no 3aBUCUMOCTSIM:

A=pl047+0,0232 ==, (0.7)

( A 1+|:tg2¢;-_
L ctg "

[ &
B =h|0,95-(0,6dctze —0,25) T:I . (a.8)



OpavHata 25, M, COOTBETCTBYKOLAA BbICOTE HakaTa BOSIH Ha OTKOC,
npuvHuMaeTcs cornacHo .1.

Ha yyacTkax KpenmneHus no OTKOCY BbILUE U HDKe TOYKM 2 (CM. pucyHok [1.2)

MOIyT MPUHUMATLCA 3HaYEeHUs OpAWHAT SNIOPbl BOMHOBOIO AaBneHus £, klMa, Ha
PaCCTOAHNAX, M:

npu é = 0,01255, n i3 =0,0265L, p = 04py;

npu I3 = 0,03250, n iy = 006750, p =01py,
roe

Actge

T 9
P 4,’Etgz@_1 (0.9)

L

Bepx
¢ COOpYKEHIIA

Pacu. ypoBeHE

e

L7

PucyHok [].2 - 9niopa MakCMManbHOro pac4eTHoOro BOSTHOBOrO AaBfieHUA Ha
OTKOC, YKpenseHHbIN NaMTamMmm

OpauHaThl anopbl BOMHOBOTO NPOTUBOAABNEHUS Z., KMa, Ha NnMTbI KpenneHus
OTKOCOB OnpefenstTcs no dopmyrne

Fe = kskfpc,reipg}g ) (.U.-10)

roe Pors - OTHOCUTENbHOE BOJIHOBOE MPOTUBOAAEBIIEHME, MPUHUMaEMOE MO
rpadgmkam pucyHka [.3.
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PucyHok [.3 - Tpadmku gna onpepeneHusi OTHOCUTESNIbLHONO BOJTHOBOrO
npoMBoAaBneHus

NMpunoxeHue E (pekomeHayemoe). Harpysku ot
BOJIH Ha o6TeKkaemMble nperpaabl U CKBO3Hble
COOpPYXeHuA

MpunoxeHue E
(pexomengyemoe)

Harpy3ku oT BoNH Ha Be pTMKanbHylo o6TeKaeMyto nperpagy

E.1 MakcumanbHas curna BO3OEMCTBUSA BOIMH (Jy.x, KH, Ha BepTUKanbHyo
o6GTekaemyto nperpagy ¢ nonepedHbiMu pasmepam ¢ = 0.4~ n & < 0. 4» (pUcyHok

8,a) npu mybvHe & > d, onpedenseTcs U3 psaa 3HauYeHuWid, nonyd4aembix Npu
pasnMYHbIX yaaneHusax = = x{ A BepLUMHbl BOMHbI OT nNperpaabl, No dopmyne

Crax = Q:‘,ma:-: 8; +Qv,ma.xav, (E.1)

r0€e Cimax M & max - COOTBETCTBEHHO MHEPLIMOHHBIA U CKOPOCTHOWN KOMMOHEHTbI
CUnbl BO3OENCTBUSA BOSH, KH:

1
Oimax =7 P k045, (E.2)

1
s =Epgbk2fc3avﬁv, (E.3)



& nd, - KooddMUMEHTbl COYEeTaHUA WHEPLIMOHHOMO U CKOPOCTHOrO
KOMMOHEHTOB MaKCUMasribHOW Cunbl OT BO3OEWCTBUSI BOMH, MNPUHMMaemble
COOTBETCTBEHHO MO rpadmkam 1 n 2 pucyHka E.1;

& 1 A - BbICOTA U AJMHA pacYeTHOM BOIHbI;
& - pa3Mep nperpagbl No nyvy BOMHbI, M;

& - pasmep nperpagbl NO POHTY BOSHbI, M;

&, - KOa(pdMLUMEeHT nepexoda OT AENCTBUTEMbHbLIX 3HAYEHWn CKOPOCTU U
YCKOpPEeHMs1 BOIMHOBOIO MOTOKA, BO3AEWCTBYHOLLErO Ha nperpagy, K MX CpeaHuM
3HayeHuam (Tabrmua E.1);

oy W, - WHEPUMOHHBbIAW W CKOPOCTHOM KO3hAMLIMEHTLI  FryOuHbI,
NPVHYMaeMble COOTBETCTBEHHO MO rpadwkam a u 6 pucyHka E.2;

§; n B, - NHEpUMOHHBIA N CKOPOCTHON KoaddmLMeHTbl chopMbl Nperpadbl ©
nonepeyYHbIM CeYeHNeEM B BUAE Kpyra, 3nnunca 1 npsiMoyrofisHuKa, NpMHMMaemble
no rpadwkam pucyHka E.3.

MpymevaHus:

1 Pac4eT CKBO3HbIX COOPYXEHWIN UMM OTAENBHO CTOAWMX ODTeKaeMbIX Nperpag Ha
Harpysku oT BOSH AOIMPKEH MPOM3BOANTLCS, KaK MPaBusio, C y4eTOM LLEPOXOBaTOCTH
MX NOBEPXHOCTU. [py HaMMUMKM ONbITHLIX AAHHBIX MO CHWKEHUIO BIMSHUS KOPPO3Un
M MOpCKMx obpacTaHuin koaddmumeHTbl ¢OpMbl AOMKHBbI OMNpeaenaTbCst Mo

dopmynam:

Gt E.4

Yoot (E4)

5, =C,, (E.5)

roe C;  wnC, - yTOYHEHHble 3HayeHWst KO3(MLMEHTOB WHEPLMOHHOTO U

CKOPOCTHOIO COMPOTUBIEHUIA.

2 lMpu nogxope BOMH Mo yrnoM K obTekaemon nperpage (B BMAE annunca wunm
NPSIMOYrONbHMKA) Jonyckaetca KO3 UL MEHTDI dopMbl onpenensaTb
WHTepnonsumen Mexay nx 3Ha4eHUsIMM Mo rMaBHbIM OCAM.

3 MakcumarbHylo cuny BO3OeicTBUS BOIMH (Jy.., KH, Ha BepTuKanbHyo

1,

obTekaemylo nperpagy npu 3HaYeHWU £ 2  ponyckaetcs MNPUHUMATH

Qv,m

Q:’ A
Crmax = &4 max , @ Npy 3HaueH ——— £ 0.2 npuHumath Ly = G max 5 B APYIUX
V,T0ax

cnyyasx (Jyax CHeayeT onpedensTb U3 psga 3HaYeHuWi, NonyYyeHHbIX Mo dopmyre
(E.1) npn pasnunyHbIx = .

Tabnuua E.1



OTHocuTenbHbIM  pasmep || 0,05 |[0,1 0,15 0,2 0,25 |0,3 |04
nperpagbl ai*, &ik,
i

Koot ¥, 1 0,97 (093 [l086 [|079 |07 [o052

5. 8,
Ah= e Ah= %
| 1 N
(i jh’é % h\f\\“'\
o & /] : " ‘ﬁ = \\ :\ ~
a—npn dA30,5 a, b e F = | ey
| 'y Fi J
f---npu dA=02 | //g ;,?& A 2 I{%ﬁﬁ;ﬁ
04 J;F:-' i A —1 ]
¥ H 4 "; ;l‘?\ r
45 Ah=8 i‘/ R Wh=
i 1S
5 A
fh= b
Nt A | s m=,f§h il
. ey & 1= iy
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PucyHok E.1 - Tpaduvkum 3HayeHun Ko3adcpuULMEeHTOB couveTaHusA

MHepuuoHHoro &; (rpacoukmu 1) u ckopocTHoro &, (rpacPuKn 2) KOMNOHEHTOB
CuUnbl OT BO3AENCTBUA BOMH

aa) éﬂ
11 3.0 i{/ ﬁélggm pﬂp&oﬁmll
At 2P
R N
A 2.6
% % Srg k\\
0.9y h S o4

\
0510 . \\ \

\
AU N

N

\

{l
N -‘Q 3
L)
7
_15
]
"]
| "]

ks B
=
= b

22

MO 2 Y\ NS
0.7 .r'; 1.6 \ \\
3 \ \\ N
NSNS
08 07 93 o4 L2 \ _z‘lb:
1.0 b,
140 |

0.8
6.1 02 03 04 d



PucyHok E.2 - TpathMkn 3Ha4eHUMA MHEPLUOHHOTO ; U CKOPOCTHOro i,
K03 b MLMEeHTOB rMyOGUHbI

B,.B.
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AnmmnTrndeckne nperpagbl - CNJOWHbIE JIMHUW; NPU3MaTU4YEeCKMne - LUTPUXOBbIE
JIMHNAC

1 - WepoxoBaTtasa annMNTUYecKas nperpaga; 2 - rmagkasa annMnTuyeckas nperpaga;
3 - WepoxosaTtas B N04BOLHOM YacTu U rMagkasa B Ha4BO4HOW YacTun BepTMKarbHas
annuMnTuyeckas nperpaga

PucyHok E.3 - Tpacdhuku 3Ha4yeHUM MHepUMOHHOro {; U ckopocTHoro f,
K03p hMLUMeHTOB hopMbI B 3aBUCMMOCTM OT 2/ & (ana ¢, 4 n A )vnn &ia

(ana F,)

E.2 Harpysky ot BomH @, kH/M, Ha BepTukanbHylo obOTekaemyko nperpagy Ha

rmyGuHe = , M, NpY MakCMMarnbHOW CUNe OT BO3AENCTBUA BOMH L'y.x (PUCYHOK 8, a)
cregyeT onpeaensTb no dgopmyrne

g = q:’,max an’ i qv,rmax axv , (E-6)

roe @imax W Fumax - WUHEPLMOHHBLIN U CKOPOCTHOWN KOMMOHEHTbI MaKkCUMarbHON
Harpy3ku ot BoSH, KH/m:

1 p
Gimex = Eﬂgﬁgbz <58y (E.7)

2 %o 5
gv,ma_x =§ﬂgmf??kv&wﬁpi (E8)



b, wnd, - KooddMUMEHTbl COYETaHUA WHEPLIMOHHOMO U CKOPOCTHOTO
KOMMOHEHTOB Harpy3ku OT BOJSH, NMPUHUMAaEMble COOTBETCTBEHHO MO rpadmkam 71 n
2 pycyHka E.4 npu 3HavyeHun = cornacHo E.1;

&y n i, - Ko3(MUNEHTHI KOMMNOHEHTOB BOSHOBOW Harpysku, NpuH/Maemble
no madukama wnb pucyHka E.5 npu 3Ha4YeHUsix OTHOCUTENbHOM [yOUHBI
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PucyHok E.4 - Tpadukm 3HayeHunm KoadcuuMeHTOB couveTaHus

MHepuuoHHoro &, (rpadhmkn 1) M ckopoctHoro &, (rpacdbukmn 2)
KOMMOHEHTOB rOPMU30OHTaNn bHOM Harpy3ku oT BOSH


/picture/get?id=P0473&doc_id=1200095522

Y0 04 08 12 zw % 0 04 08 12 z,
G;j ¥ 8 2 3 FAL
v 2‘5{’[
L] b 12
2.4 a F ) 2
-’ 14 Fill
112 ; 1,0 vil
2.{} 7 ; 61/5 s L. 3
2N /'i' i
A T |# 0.8 74 B
t.6 T a LYy ﬂ;‘-
SAST 4 Y EEP ' '
.‘\/’{ o N P’

L2 PR A—1-os Y Iy
o= (7 A 0.4F A if3
0.8F2 /1] Nl 0,6
= e 0,6 02 ForAds4? Nt
L ,,-r—f’-l 1 =L*§:¥ 04

e 0.4 1/h=10
"aJ'.-'h=% A1l TalA/k6 |2
5.A f"( 74 0.2 Mh=8 VI "
[N d 0 0 04 08 12z,
0 02 04 06 08 10 122,

[

/ 0 04 08 12 Zy 7 3], e
6, 7 zgf@ 0.4
2.8 1:‘ *f N H02

; 114 AL
4 ’ 4
2: I 2 6 7 D4 U.E Zrc?
i ﬁs_ 1.2 'Dn-
0 K z 112 0
i 1113 L0 3 U n
1,6 s 0.6 ;
.rr P‘.F 'rr;\ f 0,8 If;f ;4 O,S
1,2 SIS 1 Lt 0.4

’ A A A7 ]

SV Y 0 S [ o] %

0,8 7 7 7 0.2 405
/ 4 04 4 v 0.4
A ’7 ’ - ’

0413 '/J‘:.% {"1{1& £ ) i

22 ﬁ‘ W /] ’ 02 0 04 08 12 Zu g 0.2
0 A3 ’/'15 / ' N/l '
] 02 04 06 08 10 122z, 0 04 08 122z4,

PucyHok E.5 - Tpadhnku koach b MUMeHTOB Harpy3km oTBONH &, &, 0., &,
, npn £/ *:1)0,1; 2) 0,15; 3) 0,2; 4) 0,3; 5) 0,5; 6) 1; 7) 5;

A/d*=40 - cnnowHble NUHUK; 4,/4*=8-15 - WTpNxoBbIe NUHUKN

* BeposiTHO owmbka opurvHana. Cnegyet uutatb Afk. - [lpumedvaHue
n3rotoBuUTENs 6a3bl AaHHbIX.

E.3 lMpeBbilleHe B3BOSHOBAHHOW MOBEPXHOCTM ¥, M, HaZ pPacYeTHbIM YPOBHEM
[OIDKHO OnpefensTbesi no copmyrne

N =N, (E.9)


/picture/get?id=P0475&doc_id=1200095522

roe wy - OTHOCUTENbHOE MpeBbILEHWE B3BOSIHOBAHHOM MOBEPXHOCTMH,
onpegensiemoe no pucyHky E.6.
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T-npn & ix=05unA4,d*=40; 2-npn & i » =0,5n 4/d*=20, a Takke npn </ » =0,2
nA/d*=40; 3-npn & i * =05 A/d*=10,aTakke npn & / * =0,2n 1/d*=20; 4 - npu
dfx=02na/d4=10

PucyHok E.6 - 'pac nkn 3HauyeHUM Koap hpnLumeHTa 1,y

* BeposATHO owwmbka opurmHana. Cnegyet uutatb Afk. - [MpumevaHune
nsrotoButens 6asbl AaHHbIX.

MpeBbilleHWe cpeaHelt BONHOBOW NMHUM Haf pacyeTHbIM YPOBHEM A, M,
crneayeT onpenensTb nNo goopmyre

Ad =,y + 0.5k, (E.10)

r0e %ersl - OTHOCUTENbHOE MPEBbILLEHNe BEPLUMHbI BOSMHbI, OnpefenseMoe Mo
pucyHky E.6, npu 3HayeHun = = 0.

E.4 Harpysku oT BorH (! 1 & Ha BepTuKanbHylo obTekaemyto nperpagy npu mnocom
€e pacrorioXeHWn x, M, OTHOCUTENbHO BepLUMHbLI BOSHbLI ONPedensaTcs Mo

¢dopmynam (E.1) u (E.6). Mpu aTom koacpdmumeHTbl &; 1 8, [OMKHbI MPUHMMATLCS

no rpadwmkam 7 un 2 pucyHka E.1,a &,; n &,, - no rpadwkam 7 n 2 pucyHka E.4 ana
[aHHOro 3Ha4YeHUs = = x{ * .



E.5 PaccrtosaHne ZQ,ma:{a M, OT pac4YeTHOro ypoBHA BOAbl OO0 TOYKU MPUIIOXKEeHUA
MaKCMMasnbHONW Cunbl OT BO34EWCTBUS BOSMH Ha BepTuKalbHyH o6TeKaemylo

nperpagy Cwax ONpeaensetcsa no dopmyre

1
ZQ,max = Q—(Qi,max a:'ZQ;' o Qv,max avzg,v) s (E.1 1)

A

roe §; n &, - K03dPULIMEHTBI, NPUHUMaeMble No rpadmkam 7 1 2 pucyHka E.1 npu

3HAYEHUN = , COOTBETCTBYIOLLEM yms

ZQ,;' n ZQ,V - OpAuHaThbl TOYEK MPUIiIoXXeHA COOTBETCTBEHHO MHEPLIMOHHOIO U
CKOPOCTHOIo KOMIMNOHEHTOB CUI1, M, onpeaefidemMble no cbopmynaM:

Zop = biliperh, (E.12)
0y =."-"5v§-v,ref}‘, (E.13)

rae {irel W §yrel - OTHOCUTENbHBIE OPAMHATHI TOYEK MPUNOKEHUS] MHEPLIMOHHOIO 1
CKOPOCTHOMO KOMMOHEHTOB CUI, MPUHMMAaEMbIe Mo rpagmkamM pucyHka E.7;

fy Wty - UHEPUMOHHBLIN N CKOPOCTHOW KO3pMUMeHTbI diasbl, NPUHUMaeMble
no rpadwkam pucyHka E.8.
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PucyHok E.7 - T'pacp KM 3Ha4Y€HUN OTHOCUTENbHbLIX OpAUHAT
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PucyHok E.8 - Tpacdhmkn 3Ha4YeHMA MHEPLMOHHOIO [fi; U CKOPOCTHOIO [i,
Koadch chnumeHTOB hasbl

PaccTosiHie Zg OT pacyeTHOro YpOBHS BOAbl [0 TOHKM MPUIOXeHns cunbl &
npu noboM yaaneHurM x BepLUMHbI BOSHbI OT Nperpagbl crieayeT onpeaensTtb no
cdopmynie (E.11), npu 3TOoM KoadpUUMeHTbl &; 1 &, [OOMKHbI MPUHUMATLCA
cornacHo rpadwikam 7 u 2 pucyHka E.1 ona gaHHOro aHayeHus & = x/ *..

E.6 MakcumarnbHas cuna BO34enCcTBUs pasbuBaloLmxcs (paspyLualoLmxcsi) BOSH
{er wax , KH, HA BEpTUKarbHY0 LMIMHAPUYeCKyto nperpagdy avameTtpom O £ 0,4d,,

NpUHUMAETCSA Mo pesyrnbTaTtaM onpeaenieHnsl CUnbl BOTHOBOTO BO3AEUCTBUSA (Y,
KH, npyn pasnnyHOM ydaneHun BepLuMHbl BOMHbI OT nperpagbl (pucyHok E.9, a).

PeKOMeHLI,yeTCFl BbIMNOJIHATE NoOcnenoBaTesibHOe pacCMOTpeHne Ccriydaes C

X X
WHTEepBanom U’ld_’ HaunHas ¢ d_=0 (oe x - ypaneHwe, M, BepLUMHbI
f H

pa3GUBAOLLENCS BOMHbI OT OCY BEPTUKANbHOW LIUIIMHAPUYECKON Nperpaabi).

Cvna Bo3OencTBua BOMH &y, KH, Ans no6oro nonoxeHust LUnMHOPUYecKon
nperpagbl OTHOCUTENBHO BEPLUMHBI BOSTHbI 4OMPKHA OnpeaensdaTbcs no gopmyne

Lor = Cror T Euer, (E.14)



roe &g WMEym - VHEPUMOHHBI M CKOPOCTHOM KOMMOHEHTbI CWibl OT
BO34eNCcTBUSA pa3bumBatoLLMxcs BOSH, KH:

1 2

Qz',cr = E-DEKD (dcr +7'?c,sur:'a:',cr J (E.15)
2

Qv,cr = Eﬁ'gﬂ(dcr +7’?c,sur:'dfav,crv (E.16)

roe «; - rny6vHa BoAbl Nof NOAOLLIBOWM BOMHLI, M, (pUcyHoK E.9, a):
dy =dgy ~ g 0 c,sur:' ) (E.A7)
Ba,. - BblCOTa (TPaHCGIOPMUPOBAHHOM) BOMHbI, M, MpU OGPYLUEHUM B

MEIIKOBOAHOM 30HE C COBIMIOAEHNEM YCIOBUSA & S 1,8d;;

e sur - MPEBbILLEHUE, M, Ha[, pacYeTHbIM YPOBHEM BOAbI BEPLUMHBLI BOMHLI NpK
nepeomM obpyLLeHny;

87 U 8y - MHEPUMOHHBIM M CKOPOCTHOW KO3(PMLMEHTBI, MPUHUMAEMbIE MO
rpadwikam pucyHka E.9, 6.
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PucyHok E.9 - Cxema K onpeferieHUI0 Harpy3ok oT pa3buBarowmxcs BOSH U

rpadpMku 3HaueHmnit koappuumeHToB 3; ;. -kpuBas 1u 5, , - kpusas 2



E.7 Harpysky o1 pasbuBaromxcs BOMH ¢, KH/M, Ha BepTUKarnbHyto
LUNMHAPUYECKYIO Nperpaay Ha rmybuHe z , M, OT pac4eTHOro ypoBHsi (pucyHok E.9,

a) MpU OTHOCUTENLHOM yAarneHWu ocu nperpafbl OT BEPLUMHbI BOMHbI %/ c;
HeobxoAVMO onpeaenaTb Nno gopmMyre

Fop = qz’,cr +'3'v,cr, (E-18)

roe diee  Wdyue - WHEPUMOHHBIN M CKOPOCTHOM KOMMOHEHTbl Harpy3ku oOT
pa3buBaloLLMXCs BOSH Ha BepTUKanbHyto nperpagy, kH/m:

1
Fier = E-DEWDQ Siers (E.19)
2
Fyer = gpgﬂ{dcr ] nc,sur} Ev,cr ) (E20)

roe Sier W Syug - UHEPLMOHHBLIA U CKOPOCTHON KO3(MLIMEHTbLI, NPUHMMaeMble
COOTBETCTBEHHO MO roadwikam a u 6 pucyHka E.10 npy 3Ha4yeHmsX OTHOCUTENBHOMN
e -4

d

MMYOUHbI Zpgf =

Mpumeyanne - KoadbdmumneHTbl 51-,@ (pcyHok E.9, 6) un Si g (pycyHok E.10, &)
crnegyeT NPUHMMATL MNOMNoXuTEnbHbIMKM Npu % {d; >0 M oTpuuaTensHbLIMU NpU
xld; €0.
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Pucynok E.10 - TpachMkn 3Ha4eHNA NHEPLUMOHHOIO =i U CKOPOCTHOIO <, ;»
Ko3adh pmumeHTOB



E.8 MakcumarnbHbIl ONpOKUAbIBAOWLMIA  MOMEHT Mz,po,., KH'mM, OT BONHOBOro
03aBMeHWs Ha CMNJIOWHOE OHWLLE BEPTUKanbHOW KPYrioLUNMHAPUYECKOW Nperpagbl,
pPacnosioXXeHHON Ha rPaBUMHO-TANEYHNKOBOM MITM KAMEHHOHAOPOCHOM OCHOBaHWM,
OTHOCUTESBHO LeHTpa OHULA crefyeT onpenendatb no opmyne

= 3
Mz,por - m-ﬂgﬁﬂ prory (E.21)

roe & por - KOO(MLMEHT ONPOKMAbIBAIOLLErO MOMEHTA, NPVUHUMaeMbIii o Tabnmue
E.2.

Tabnuua E.2
Dk 0,2 0,25 0,3 0,4
g 0,88 1,05 1,10 1,08
por

MonHbIM MakCUMarnbHbIM ONPOKMAbLIBAOWMA MOMEHT, AENCTBYIOLLMA Ha
nperpagy, onpegensercs Kak cymma AByX MOMEHTOB: MOMEHTa OT MaKCMMaribHON

cunbl sy , PABHOTO NMPOM3BEAEHUIO 3TOW CUIbI, onpeaensemoi no E.1, Ha nnevo,
onpepensemoe no E.5, n MakcumansHoro momeHta M z,por NO cpopmyne (E.21),

COBMaaloLLEero no gase ¢ MakCMMarnbHOW CUMON (yay -

E.9 BonHoBoe pgaBneHue #, klla, B TOYKE MNOBEPXHOCTM BEPTUKANbHOM
KpyrmouunumHapu4eckon nperpagbl Ha rmybuHe r >0 B MOMEHT Makcumyma

TOPU3OHTAINBHOMN CUMbl 'y ONPeaensieTcs no dopmyre

" chiid —z)

E.22
chid ( )

roe X - koadpdmumeHT pacnpegenenns gaBneHus, NpMHMMaemMslii no Tadnmue E.3.

Tabrmua E.3

#, rpag 3HayeHue koadpdmumeHTa X npn LA

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

105 0,03 0,11 0,1

120 -0,09 -0,08 -0,1

135 -0,23 -0,23 -0,23

150 -0,32 -0,36 -0,33

165 -0,37 -0,42 -0,38

180 -0,41 -0,45 -0,4

§ - yron wMexgy ny4oM Halerawwei BOMHbI W HanpaBreHUMEM Ha
paccMaTpvBaeMylo TOUKY M3 LieHTpa nperpagbl (4ns nepenHen obpasyroLlein
umrmHgpa & =0°).

[aBneHne ¥ B TO4Kax, nexawmx Bbllle pacyeTHOro ypoBHSA Boabl (z 20),
NPUHUMaeTCS:

npu X 2 0 MO NMHENHOMY 3aKOHY Mexay # Ha ypoBHe z =0, onpefensiemMbim Mo
dopmyre (E.22), n ¥ =0 Ha ypoBHe = = —¥# ;

npu % < 0 ana Todek Ha rmybuHe 0 £ z £ =¥k No NMMHENHOMY 3aKOHY Mexay 2 =
0 npu z =0 1 3Ha4YeHnem F , onpegenseMbiM no copmyne (E.22) npu = = —xk .

E.10 MakcumarnbHyto AOHHYK CKOPOCTb V.;,,m , M/C, B TOUKaXx, pacrorioXXeHHbIX Ha
KOHType nperpagbl (& =90° 1 270°) u Bnepeau nperpagbl Ha paccTosHum 1,25+ ot
KoHTypa nperpagbl (& =0°), cnegyeT onpegenaTs No gopmyne

w1

D E.23
YT shid (E-23)

Vb,nua:c =



rae KoadUMUKNEHT i, NpuHMUMaeTcsa no Tabnuue E.4.

Tabnuua E.4

TI'I;):I;:KeHme PACHETHBIX | 3 auenns KoadhdwmumeHTa i, npy L3k
0,2 0,3 0,4

Ha koHType nperpagbl 0,98 0,87 0,77

Bnepeaw nperpagbl 0,67 0,75 0,75

Harpysku oT BOfH Ha ropu3oHTanbHyl0 06TekaeMylo nperpagy

E.11 MakcvumanbHoe 3HavyeHne paBHOAEWCTBYIOLLEN Harpy3kn OT BOMH Fyay , KH/M,
Ha ropu3oHTanbHyl0 o6Tekaemylo nperpagy (pucyHok 8,6) C nonepevHbIMU

pasmepamut & 20 1h M, n & S01A M, npnz, 2&, Ho (z, —&/2) > A12 n npu

(e —z,) 2 & pOMKHO onpegensaTbCs No gopmyrne
By = B2 + P2, (E.24)

ANs ABYX CIy4Yaes:

C MakCuMaribHOW ropn3oHTanbHON COCTaBMALLEN Harpy3Kku Px,m , kH/m, npun

COOTBETCTBYHOLLIEM 3Ha4YEeHUN BepTMKaJ’IbHOVI COCTaBNAOLLEN Harpy3ku P:,_ , kKH/m;

C MaKCUMaribHON BEPTUKANbHOW COCTABIIAOLIEN HArPY3KN 7 max , KH/M, npm

COOTBETCTBYIOLLEM 3HAYEHUN FOPU3OHTamNbHON COCTaBNAOLLENR NMHERHOR 5, , KH/M.

PaccTosiHne x, M, OT BepLMHbI BOMHbI 4O LiEHTpa nperpagbl Npu AencTBum

MaKCUMarbHbIX Harpy3oK £ max M 5 max  BOIDKHBI  OMPEdEnaTbCs Mo
OTHOCUTENBbHON BEMUYUHE = = x { » , NPUHUMaEMON cornacHo pucyHkam E.4 n E.11.
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PucyHok E.11 - T[padukum 3HayeHMn Ko3apdpULMEHTOB couveTaHusA

MHepuuoHHoro &, (rpacoukm 1) u ckopoctHoro &, (rpacdbukm 2)
KOMMOHEHTOB BePTUKaNbHOM Harpy3ku oT BOJTH

E.12 MakcumarnbHoe 3Ha4yeHue ropu3oHTanbHOW COCTaBMALLEN Harpy3kM OT BOMH

£ rax , KH/M, Ha ropnsoHTanbHyo ob6TekaemMyto nperpagy ornpegernserca u3 psaa
BEMUYMH, NosyvYaeMblX NPy pasfnyHbIX 3HAYEHWsIX & , No dopMyne

Bymar =l * Fptn, (E.25)

roe Py W F, - VHEPUMOHHBLIN U CKOPOCTHOM KOMMOHEHTbLI FOPU3OHTarlbHOM
COCTaBMAOLLEN Harpy3ku oT BOrH, kH/M, onpegensemsie no dopmynam:

1 k
B, = —,og?r%f:z —k, 0.8, (E.26)
2 X
2 Be 5
P, =Zpgm’ k26,8, (E.27)
3 X
By W, - KO3(ULMEHTHl COYeTaHUs WHEPLMOHHOMO U CKOPOCTHOTO

KOMMOHEHTOB Harpy3ku OT BOJH, NMPUHUMAaEMblE COOTBETCTBEHHO MO rpadmkam 1 n
2 pucyHka E.4 npu 3HavyeHun = cornacHo E.1;

&, 1, -Toxe, ytons E.2;

§; n B, - MHEPUMOHHBIA N CKOPOCTHOM KoaddmLMeHTbl dhopMbl Nperpadbl ¢
nonepeYHbIM CeYeHreM B BMOE Kpyra, annunca v npsmMoyroribHuKa, npuHMMaeMble

no rpadwkam pucyHka E.3 npu 3HaueHusix a /& - ons ropusoHTansHom u & fa - ans
BEPTUKAIbHOW COCTAaBIIAOLLMX HArpy3Ku.



E.13 MakcumanbHoe 3HadeHre BepTMKanbHOW COCTaBMSOLWLEN HAarpy3Kkm OT BOSH Ha

rOpU3OHTarbHyl0 obTekaemyto nperpagy < max , KH/M, crieqyeT onpegensts w3
psifa BeSIMUKH, Nony4aeMblX Npy pasHblX 3HAYEHUsIX @ No dopmyre

P.'z,max i P.‘a:'azz' +szazv, (E.28)

roe £y M E, - WHEPUMOHHbIA W CKOPOCTHOM KOMMOHEHTbI BepTUKarkHOM
COCTaBMAOLLEN Harpy3ku oT BOMH, kH/M, onpegensdemMsie no dopmyrnam:

1 h
P:v.:' = _pgﬁzag _’;:v&z:'l's:' ) (E-29)
2 »,
2 By
F =—pgma—k 0,5, (E.30)
3 »
d4 M, - VHEPUMOHHbIA UM CKOPOCTHOM KO3IMLIMEHTLI CoYeTaHus,

npuHYMaemsle no rpadmkam 1 un 2 pucyHka E.11;

4 1, - KO3MPULMEHTEI KOMNOHEHTOB BOMHOBOW Harpyaku, NpUHUMaeMble

COOTBETCTBEHHO Mo roadwmkam e un e PUCYHKa E.5 npn 3Ha4YeHnax OTHOCUTENbHOWN
d -z,
opaVHATLI Z, .1 = . :

5; m B, -Toxe,ytons E.12.

E.14 3HaveHue ropusoHTanbHoW F,, kH/M, wm BepTukaneHon £, kH/M,
COCTaBMSAOLLMX HArpy3ky OT BOMH Ha ropmsoHTarnbHyto ob6Tekaemylo nperpagy npuv
nobom ee pacnonoXeHun x OTHOCMTENbHO BEPLUMHbLI BOMHbI CriegyeT onpeaensTb
COOTBETCTBEHHO MO dopmyram (E.25) unm (E.28). lMpu aToM KoahmLMEHTI
coyeTaHust &, &,, wm d,, ., OOMKHBI MPMHUMATLCA MO rpadkam PUCYHKOB
E.4 v E.11 anga 3agaHHoOro 3HadYeHnst = = x/f k.

E.15 MakcumarbHoe 3HaYeHve paBHOOENCTBYIOWEN HArpy3Kkn OT BOMH Fy.y , KH/M,
Ha NeXalllylo Ha AHE LUMIMMHOPUYECKYIO nperpaay (pucyHok 8,6), AnameTp KOTOpOoK

D201 ni20ld pomkHo onpepensateca no dopmyne (E.24) aona nsyx
cryvaes, ykasaHHbIx B E.11.

E.16 MaKkcumarbHyl0 TOPU3OHTANbHYIO % max , KH/M, U COOTBETCTBYIOLLYIO

BEpTUKanbHylo F, , KH/M, npoekumn Harpy3ku OT BOSH, AENCTBYIOLLMX Ha NEXalLLlyto
Ha AHe LUMHApUYecKyto nperpaay, HeoGxoaMmMo onpeaensTb No opMynam:

Bymar = n0m * Fnlin, (E.31)

9
B, ==ZEyby, (E.32)



roe Py wn F,, - COOTBETCTBEHHO WHEPLMOHHBLIA U CKOPOCTHON KOMMOHEHTHI
rOPU3OHTaNbHOW COCTaBMSAIOLIEN HarpyskM OT BOSH, KH/M, onpegensiembie Mo
dopmynam:

3 p

P E,og?rzﬂz Iaﬂ, (E.33)
;32

T pngT B (E.34)

By, Oy n by, 0. -TOXe, yTOB E.12.

MakcumarbHylo BEPTUKAnbHYO {7 wax, KH/M, W COOTBETCTBYIOLLYIO

ropusoHTanbHyo F,, kH/M, npoekuuu Harpysks OT BOMH criedyeT npUHUMAaTb
paBHbIMU

Harpysku oT BONH Ha CKBO3HOE COOpY)XeHue U3 o6TeKaeMbIX aN1IeMEHTOB

E.17 Harpy3ky OT BOMH Ha CKBO3HOE COOpPYXeHUe B BUOE CTEPXHEBOW CUCTEMbI
criegyeT nonyvyatb CyMMUpPOBaHMEM Harpysok, onpeneneHHbix cornacHo E.1-E.14
Kak Ans OTAErnbHO CTOSAWMX nperpag € y4eToM MOMOXEHUS Kawaoro afemeHTa
OTHOCUTENbHO MNPOdMIA pPacyYeTHOM BOMHbl. JNEMEHTbl COOPYXEHWs OOMMKHbI
NPUHUMATBLCH Kak OTAENbHO cTosume obTekaemble mnperpagbl Npy paccTOAHUSX

Mexay Mx ocsiMu {, paBHbIX 1 Gonee Tpex guameTpoB [t; npu i < 30 (rpe D -
HambonbLWMA ANaMeTp SrieMeEHTA) BOSIHOBYHO HarpysKy, MOSYYEHHYIO Ha OTAENbHO
CTOALLMIA  3NIEMEHT COOPYXEHWSl, HEeoDXOOMMO YMHOXaTb Ha KO3((MLNEHTHI

cOnKeHns No POHTY ¢ W Mydy ¥; BOMH, NPMHMMaemble no Tabnmue E.5.

Tabnuua E.5

OTHocuTenbHoe

KoadpbdmumeHTbl  conmxeHums " npu 3HayYeHusx
paccTosiHMe Mexay H Ve Wi mp

ocaMn nperpag || OTHOCUTENbHbLIX AaMeTPoB D
o
Wy L]
0,1 0,05 0,1 0,05

2,5 1 1,05 1 0,98




2 1,04 1,15 0,97 0,92
1,5 1,2 1.4 0,87 0,8
1,25 1,4 0,65 0,72 0,68

E.18 Harpyskn oOT BOMH Ha HaKMOHHbIA 3NEMEHT CKBO3HOMO COOPYXEHMWS
HeoOXogMMO nomnyy4yaTb MO 3MNopaM  FOPU3OHTanbHOM W BepTMKanbHOM
COCTaBMALLMX Harpy3ku, OpAMHaTbl KOTOPbIX AOSDKHbI ONpedensaTbCHA COrfiacHo
E.14 c yyeTom 3arnybneHus nog pacyeTHbIW YPOBEHb W yAaneHus OT BepLUMHbI
pacyeTHOW BOSHbI OTAENbHbIX YYaCTKOB 3rieMeHTa.

MpnmeyaHve - Harpyskn OT BOMH Ha 3NEeMEHTbI COOPYXEHUS, HAKMOHEHHbIE K
rOpM3OHTanM WnNM BepTUKanu Mo Yriom MeHee 25°, ponyckaeTca onpenenstb
cooTBeTCTBEHHO Mo E.4 u E.14 kak Ha BepTMKarbHYl WM TFOPU3OHTarbHY
obTekaemyto nperpagy.

E.19 OuHamunyeckyto Harpy3ky OT BO3AENCTBUSA HEpErynspHbIX BETPOBbIX BOSH Ha
CKBO3HOE COOpY)XeHWe U3 O0OTeKkaeMblX 3MeMEHTOB crieayeT onpenensatb
YMHOXEHVEM 3Ha4YeHUs CTaTUYECKOW Harpysku, nomnyd4eHHon cornacHo E.17 n E.18
OT BOJH C BbICOTOW 3a4aHHOM 06ecneyYeHHOCTN B CUCTEME U CpeaHen ONIMHON, Ha

KO3 (PMLINEHT AUHAMUYHOCTM &4, NPpUHMMaeMmbIi no Tabnuue E.6.

Tabnuua E.6

OTHolwueHue nepuogos 7, ¢ T »0,3 0.01 0.1 0.2 0.3

KoahbdmumeHT AuHaMUYHOCTH &3

T, - nepuon cobCTBEHHBIX KONeGaHWn CoOopYXeHus, C;

- Cpe,D,HVIIZ nepuon BOIHbI, C.

Mpu oTHoweHusix nepviopos 7, /T > 0,3 BbIMNOMHATb

AVHaMMYECKUin pac4eT COOpPYyKEeHUA.

Heobxoaumo

NMpunoxeHue X (pekomeHayemoe).
NMocTpoeHune anop AaBNeHUsA OT CyAOBbIX
BOJIH



MpunoxeHue XK

(pexomengyemoe)

[na nocTpoeHust anop AaBfieHNs Ha KpenneHue GeperoB OT CyAOBbIX BOJSH
MOryT ObITb MCMNOMb30BaHbl 3HAYEHUSA FOKArbHOrO [AaBfieHNsI B XapaKTEPHbIX
TO4YKax, NpuBeneHHble B Tabnmue XK. 1.

Tabnmua XK.1

Ycnosus

Ontopa gaBneHust OT CyAOBbIX BOSH dopmyna 4ns onpegeneHus  OaBrieHuMs B
XapaKkTepHbIX ToYKax

Hakat BOnHbI
Ha OTKOC,
YKpEenneHHbIn
novTamu

Z=21 = Ay »1=0

z=2, =0 Py =1.34pghy;

z=23 =1Shgfl*cig?e 5. =050gh,, .

OTKkaT BOIHbI

=z =iz =0;

c oTKoca, L ! 71

YKpenneHHoro

nnMTamm
z =23 = 0.5k, 3 = -p2(05hy, -~ ;)
z =23 =dyy P3Py

JloxbuHa z=z = &Zf »=0;

BOIHbI Y || Pacu. yposens a]

BEPTUKANbHOW || — % ————=

CTEHbI




z =23 = 05k, Py = ~pE(0.5ky ~ L2 )

z=zg =dyy P3 = P32

z=zy =dy tdy P4 =0.

B tabnmue XK.1 npuHaThl criegyowme o603HavYeHns:
% .5 - BbICOTA CY[1I0BOMN BOIHbI, M;

#,;n - BbICOTA HakaTa Cy[d0BOW BOMHbI Ha OTKOC, M, onpefensemas no dopmyre
(30);

i - IMyBMHA HU3a KpenneHus oTkoca, M;
;5 - ry6uHa Boabl, M;
iy - rybuHa 3abuBKM LUNYHTA;

Tk f - TIOHWKEHWe YPOBHA BOAbl, M, 3a KpenneHMem OTKoca BCreacTsue
dunbTpaymm;

NPpUHMMaeTCA paBHbIM:

0,25.335;1 - Ana KpenneHna npoTAXeHHOCTbHO MO OTKOCY OT paCHYeTHOro ypoBHA
BOAbl MeHee 4 M C BOOOHENPOHNLaeMbIM YNOPOM;

0,245 - TO Xe, C MPOTSHKEHHOCTbIO Gonee 4 M C yrNopoM B BWAE KaMEHHO
npu3mbl;

0,12, - ns BepTUKanbHOM LUMYHTOBON CTEHKM.

NMpunoxeHue N (pekomeHayemoe). Yyer
3KpaHUpOBaHUA Npu BO3[EeNCTBUU Ha cyaa
BETPOBbLIX Harpy3okK

Mpunoxenune U
(pekomeHngyemoe)



.1 PacyeTHoe 3Ha4yeHMe CKOpOCTW BETpa OOMKHO onpeaenaTbes Ha BbicoTe 10 m
Had YPOBHEM BOAbl MO pe3yrbTaTamM MHOMOMETHUX OAHHBbIX METEOPOSIorM4eCKNX
HabrmoOEeHUA C  Y4EeTOM MECTHbIX YCINoBUMIM (BNMSIHUS penbeda MEeCTHOCTH,
NPOMBILLIIEHHO-TOPOACKON 3acTporkm M npod.). [pyu onpeneneHnM BETPOBOroO
BO34ENCTBUSI HA MPULLIBAPTOBaHHOE CyOoHO (MraByyui oOBEKT) Myrnbcauun BeTpa
Heobxoaumo yuutbiBaTb ¢ 30-CeKyHOHbIM OCpedHEHMEM U paccMmaTpuBaTbh Takoe
co4yeTaHue CKOpPOCTM M HanpaBfieHW BeTpa, OTKIoHsAowmxcs o +30° oT ocu
npuyana wunm HopManum K Hen, Kotopoe obycroBrnvBaeT Hamborbluee 3HayeHve

Harpysku &4, um A, .

[na npyvyanoB Ha BHYTPEHHWUX BOOHbLIX MYTSAX CKOPOCTU BETPA WU 3HAYeHue
CKOPOCTHOro Hamnopa gonyckaercs onpeaenate no Cl120.13330 B 3aBUCUMOCTH OT

BETPOBOro pavioHnpoBaHus Tepputopun Poccun. Mpyu aToM cKopocTb BeTpa Fy,
m/c, ana nogcTtaHoBkM B oopmyrbl (31) 1 (32) paccuutbiBaeTcA no gpopmyrne

Vi =40 | n.1)

roe ¢p - CKOPOCTHOW Hanop, M.

W.2 Hannune skpaHupyomx nperpag ¢ HaBeTPEHHOW CTOPOHbI NMPULLBApPTOBAHHOIO
CygHa, KOTopoe MOXeT MPUBECTU K CYLIECTBEHHOMY YMEHbLUEHMIO Harpy3oK OT
BO3JENCTBUA BeTpa Ha CYOHO, YYUTbIBAeTCH NyTeM YMeHbLUeHWs nnowaam
NnapycHOCTM MPULLBAPTOBAHHOMO CyAHa Ha NPVBEOEHHOE 3HAYEHVE IKPAHMPYHOLLEN

nrowaan A, , M2, onpegensemMoi B COOTBETCTBUM C pUCYHKOM M.1 no doopmyrne
Ay =Gy o L n2)

rae .'ES';: - BO3BblLLEeHME KOpAoHa npuyana Hag HamBbICLUMM YPOBHEM BOAbI, M;

oy - KOI(MMUMEHT, YYUTLIBAIOWMIA CTEMeHb 3KpPaHUPYIOLIEro AencTBust
nperpagbl, onpeaensembii No BblPaXKEHWIO

H
@, =054, N.3)

roe Hg - cCpegHee 3Ha4eHne BbIiCOTbl 3KPaHUPYHOLLMX I'IpeI'IﬂTCTBI/IIZ, M;

{, - cpeoHee paccTosiHME SKpaHUPYOLMX MNPenAaTCTBUA OT KOpAoHa; Mpu

i, < H,npynumarot {, = H,, m;

g - HaMbonbLUMIN pasMep cunyaTa nnaByyero obbEKTa; ecrnv ANuHa npuyana

L 2 L., 1o B pacyet BmecTO £, BBOAUTCA [, M;

L, - ANvHa Mnn cymmMa AnuH 3KpaHUpYIoLLMX nperpag.
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PucyHok U.1 - Cxema BeTPOBOro 3KpaHUpPOBaHWs cyaHa

NMpunoxeHue K (pekomeHayemoe).
KoadchdpuumeHTbl conpoTtuBneHunsa ot
BO34EeMCTBUA Te4YeHNA Ha nnaByyYne 00beKTbl

MpunoxeHune K
(pexomengyemoe)

K.1 KoadxpuumMeHT COMpOTMBIIEHNS MPOAOSIbHON Harpyskum oT Tedenus O,
onpegensiemMbli kak cymma KoadppuumeHTa conpoTMBreHMs doopMbl  Koprnyca
cygHa, KoadmumeHTa COMpoTUMBIIEHUsI, OOYCIOBIIEHHOrO TPEHMEM BOAblI MO
CMOYEHHOW MOBEPXHOCTU CYAHA, U KO3dhdMLMEHTa CONPOTUBIIEHNS BUHTO-PYNeBOM
rpynnbl CyaHa, peKoMeHOyeTCs1 BbIYUCTISITL MO hopmyne

17 3%
B 0,1[1,0 L [B_ g

b (K.1)
P T '

+12 ,
T A

raoe T - KOOULMEHT COMNPOTMBIIEHNS TPEHUS, BblUMCTIAEMbIii Mo hopmyre

oo 0.075

Ee, - yucno PeiHonbaca, onpepensemoe no gopmyre

L

el



E’? - NpoAoSibHadA CoCTaBAOLWadA CKOPOCTU TeHeHUA, m/c;

L, - AnvHa nnaey4ero o6bekTa Mo BaTeprHAN, M;

¥ - KMHEMaTUYEeCKUN KO3MLIMEHT BA3KOCTM BOAbl, NMPUHUMAEMbIA PaBHLIM
¥ =1,010-% m2/c;

8 - KoadhdmumeHT obLLEe NONMHOTLI CYAHa;
By, T, - lWMpuHa 1 ocagka cyoHa npy paccMaTpyBaeMol 3arpyske, M;

Ap - BerMuMHa, xapakTepusylolas Mrowaab NapyCHOCTU BUHTO-PYreBOM
rpynnbl cyaHa, NpyHMMaemasi no AaHHbiM Tabrmubl K.1 B 3aBUCMMOCTM OT Tuna
cynHa.

K.2 KoappmumeHT CcONpoTUBIEHUS  MOMEPEeYHON  Harpyskm OT  TeyeHus
pekoMeHayeTCs Bbl4UCIIAThL No dopmyrie

F
T 1
_ D 1 _ ool | 4k
o= ol o) [E] , (K4)

o
rae ©y - KO3tMLIMEHT COMPOTUBIIEHUS NPW OTHOLLIEHUN TMyGKHBI BOAbI K OCazKe

cyoHa &[T == ;

1
€y - kOa(PMLMEHT COMPOTUBIIEHUSI MPN OTHOLLIEHWM TyGUHBLI BOAbI K Ocazke

cyaHa & /Ty =1;

d - mybuHa, m;

&y - 4McnoBor KOAIMLIMEHT.

Tabnumua K.1
Twvn Kopabns
p Ap
[py3oBble cyaa 240
TaHkepbl 270

o
KoadbdmLveHT conpoTtusnenns ©'y" pekomeHayeTcst onpeaensTh no dopmyne

Cy = 0,22,/12 4,, (BT , (K.5)



roe “py - pakTMHeCKas noaBoagHas ro6osas nrowaab NapycHOCTY cyaHa, M2

¥ - o6bem norpyxeHHom YacTu Koprnyca cyaHa (06 beMHOEe BOAOM3MELLEHNE), M

[+u)
MuHMmanbHoe 3Ha4vyeHne KoadduLlmeHTa C_,, OOJIDKHO MPUHUMATLCSA HE MeHee

Cy =04

1
KoadbdmLmeHT conpoTusnenns &y  pekomeHayeTcs NpuHUMaTh MO AaHHbIM

Tabrmupbl K.2 B 3aBMCUMMOCTM OT BermuuHbl Si; /p.{T; | roe & - koaddmumeHT

obLeit  MonHoTbl  cyaHa, # = Apy /5T - KoadhdMLMEHT noMHOTLI MUAerb-

LWnaHroyTa cyaHa. [ns npoMexyTOUHbIX 3HaYeHun BennuuHbl 84 /1. /T nanHble
Tabrmubl K.2 gonyckaeTcs MHTEpnonMpoBaTh M aKCTpanonmposaTh. MuHMansHoe

1 1
3HaveHue koadpuLneHTa C} [OOIMKHO NMPUHUMATBLCA HE MeHee CJJ =2,0.

Tabnmua K.2
oL, fuTh ok
20 2,00
40 2,84
60 3,64
80 4,50
100 5,44

3HaveHuns koacpdmumeHTa iy B hopmyne (K.4) Ans GonbwmHCTBa TUNOB

Kopabnen pekomeHayeTcs NpuHMaTh & =2.

NMpunoxeHue J1 (pekomeHayemoe). Pacyer
Harpy3ku OoT HaBasia NnpuLBapTOBaHHOIo
cyAiHa Ha NpuYarnbHoOe CoOopYyXeHue Nnpu
BOJIHEHUN



Mpunoxexue I
(pekomeHngyemoe)

.1 Oedopmaumio OTOOWHBLIX YCTPOWCTB (M MPUYanbHOrO COOPYXEHUS) A, , M,
BO3HUKAOLLYIO NMPU HaBane NpULIBApTOBAHHOIO CYAHa Ha Mpuyan nop AeicTBUeEM
BOJH, JOMyCKaeTCs onpeaenaTb no opmyne

il 00
2, ﬂ[J+E], (n.1)

roe 4 - cpegHee 3HaveHne amnnuMTyabl NonepevYHO-ropu3oHTarnbHbIX koneb6aHumn
TOYKN KOHTaKTa 6opTa CyaHa C OTOONHLIMU yCTpOIZCTBaMI/I, M, onpepgendemMmoe no

dopmyne

- A
A=y—; (J1.2)
2
lg
X = Ko Xy * zﬁfl‘aka ; (1.3)
roeng - CMelWeHne LUeHTpa MonepeyHo-ropusoHTanbHbIX KonebaHun, w;
onpeaenseTcs no rpadwky pucyHka J1.1 B 3aBUCMMOCTU OT NapameTpoB "’Eg nF
o)
(oaHHbIe pycyHka J1.1 gonyckaeTcsa 3KkCTpanonMpoBaTh).
g
P=rZ. (1.4)
¥ h
_ 1
v I"HI-"C j 7 : 5
1 2] +]12
m o | Po fa) (1.5)
Ky - KO3(PMUMEHT NPUCOEOMHEHHON Maccbl BoAbl MPU Kadyke CydHa,
onpeaensiembln no Tabnuue J1.1;
¥. - KoO3(pdmumeHT aemndmpoBaHus MNOABOAHOM 4YacTbil  MpUYanbHOro

COOpPYXEHMWS!, MPUVHUMaeMbli B 3aBWCUMOCTW OT KOHCTPYKUMW MNpuYanbHOro
coopyxeHus no Tabmuue J1.2;



¥q =1-[4na cnyyas Kadyku cyaHa;

g, Iy - abcumcca v opamHaTa TOYKM MPUNOKEHUST HArPy3KW OT Hasasria cyaHa
OTHOCUTENBbHO €ro LeHTpa TSHKeCTW, OTCUUTbIBAEMbIE MO NPOAONbHOW WU
BEPTMKaIbHOW rMaBHbIM OCSIM COOTBETCTBEHHO, M;

fg, Mg - paguycbl WHepuun cygHa OTHOCUTENbHO BepTVIKaJ'IbHOVI n
FOpI/I3OHTaJ'IbHOI7I MaBHbIX LEeHTPalrbHbIX ocen, wm;

T . _
o =— - cpeOHsAs YacToTa, C—1, BO3OEMCTBYIOWMX HA CyOHO BOMH, e 7 -
T
cpenHuit B cucTeMe nepuog BOrH, C;
— Chn
&= =0

- MpvBefeHHas 4YacToTa MornepevyHo-ropu3oHTasbHbIX KorebaHui
fal

cydHa Ha OTOOWHbLIX ycTpoicTeax, ¢!, e U - KO3(PMLMEHT XECTKOCTM
OTOOMHOrO YCTPOWCTBA, OMpedenseMblil AN HadvanbHOro, JMHEeMHOro, y4yacTka
XapakTepucTukn "cuna-gedopmaums”, H/w;

# - YNCNO OTOOMHBLIX YCTPOWCTB, O4HOBPEMEHHO AedOpPMMPYEMbIX NPY HaBare;
Ona OTOOMHbLIX YCTPOWCTB C CYLUECTBEHHO HEMUHEMHLIMU XapakTEPUCTUKaMU
(KOHMYECKMX, apoyHbIX U T.MN.) NPMBEAEHHas YacToTa nonepevyHo-ropU3oHTanbHbIX

Kone6aHuii cyaHa o AorkHa GbiTb YMHOMXEHa Ha koadhdmumeHT 0,7;

¥ - BogonamellgHne CyaHa npu paCCManMBaeMOVI Harpyske,

O - NAIOTHOCTb BOAbI, KI/M3 ;

¥ 1 g - napameTpbl, onpegensiemble no pucyHkam J1.2 n J1.3 cooTBETCTBEHHO;

Xy - KOIMPULMEHT, yyuTbIBaOWLMIA HedPOHTalNbHbLIN NOAXOA BOIMH K
JuameTpanbHOM MMOCKOCTU CyAHa, onpefenaeTcsa no rpadgwmky pucyHka 1.4, roe

Lm - ANVHA cygHa Mexagy nepneHaukynspamu, m; ¥ - yron nogxoga BOMH,
OTCUYUTbIBAEMbIN OT NPOAOSIbHON OCU CYOHA;

Xy WXs - PefykuMOHHble KO3dMLIMEHTHI MNONEepevHO-ropu3oHTabHoON Wt
BopTOBOW Kaykn COOTBETCTBEHHO, ONPEAENATCA Mo rpadgmkamM pucyHka J1.5;

&g - KOOULIMEHT OMHAMUYHOCTU BOPTOBOI Kayuku; JOMNycKaeTca onpenendTb
no rpadwmky pucyHka J1.6, rme wg = 2w/ 75 - cobGCTBEHHas 4acToTa GopToBOM

Kadku, c-1, 74 - coBCTBEHHBIN ee nepuoa, C;

% W % - COOTBETCTBEHHO CpedHne B CUCTEME 3HaYeHWUs BbICOT W OSMH BOJH,
BO3[ENCTBYIOLLIMX Ha CYOHO, M;

J - KoadhdmumMeHT nepexoda oT cpeaHuX 3Ha4YeHun Kk manoobecnedyeHHbIM 4515
amMnnMTy NonepeyYHo-ropu3oHTasbHbIX KornebaHuin To4KK KoHTakTa 6opTa cygHa ¢
OTOOMHBIMKU YCTPOMCTBAMM, pacnpenerieHHbIMM Mo 3aKoHy Penes; onpenensdeTcs
no Tabnuue J1.3, B pacyeTHOM crlydae peKOMeHAYeTCsi paccMaTpuBaTb Hasars
OO HOMPOLLEHTHON 06EeCNeYEHHOCTH.
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CnrowHble NMMHUM - LWBAPTOBbI M3 CUHTETUYECKMX U pacTUTESbHbIX MaTepuarios;
NYHKTUPHBbIE - CTalbHbIE LLBAPTOBbI

0
PucyHok J1.1 - Tpacdhuk ana onpeaeneHusl napameTpa f

Tabrnwvua 1.1

OTHocuTenbHas 5
3HaueHuss koadbdmuUmeHTa £, npu napametpe Fo* i g,

ocagka o ; f paBHOM

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




5 wnd; - HanBormblaa WMpMHa U ocagka K rovsvzoacquHoro cygHa, M; & -

™
rmybuHa  aKkBaTopuM Yy COOPYXeHus, M; 0 =— -
=

cpeaHAaAAa 4acTtoTa

BO3ENCTBYHOLLMX HA CyaHO BOMH, 1/c; T - cpeaHuii B CMCTEME Nepuog BOSTH, C.

Tabnuua .2

KOHCTPpYKLUM NpuyanbHbIX COOPYKEHWN

Koaddununenr #,
aemndmpoBaHus

HabepexHble 13 06bIKHOBEHHbIX Ui haCOHHbIX MacCHBOB,
MaCcCVBOB-TUraHToB, obonovek 6Gombloro auvamerpa u
HabepexHble Ha CBaliHbIX ONopax ¢ NePEeLHUM LUMYHTOM

0,75

HaGepexHble acTakagHOro MM MOCTOBOMO  TWMa,
HabepeHble Ha CBaHbIX OMopax C 3a4HVM LUMYHTOM

0,85

|_|I/IpCbI 9CTakagHoOro wummM MOCTOBOINo Thna, narbl
npunyanbHblie, B TOM YKXCTIE NOJ1I0BHbIE NI Pa3BOPOTHbLIE
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Pucyrok J1.2 - T pachuk ana onpepneneHus 3Ha4yeHusa H

: A\

1.6
1,2
\

AN

04 \

o
=]
-9
=
)
e
-
R
[=3
g
E=Y
A
==




PucyHok J1.3 - T'pachuk gnsa onpeneneHns 3Ha4YeHus =

Tabrmua N.3
ObecneyeHHocTb, % 1 3 5 10 20 50
¥ 2,42 2,11 1,95 1,71 1,43 0,94
Xy

0,4 \

0,2 <]

0 1 2 3 4 5 6L
1 cosy

PucyHok J1.4 - Tpacdhmk Aana onpeaerneHUst 3HavYeHUsi peayKUMOHHOro

KoadpuLmeHTa Xy,
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1 - cyaHo B NornHom rpyay; 2 - B 6annacte; 3 - nopoxHee

PucyHok J1.5 - Tpachmk pna onpepeneHusi 3Ha4YeHUM peAyKLMOHHbIX
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1 - cyna 6e3 kunen; 2 - CO CKYrNOBbIMU KWMAMMK; 3 - CO CKYMNOBBIMW KUIISIMU U
©opToBbIMU IPEOHBIMU BUHTaMM

PucyHok J1.6 - 'pachmk ana onpeneneHus koadduumeHTa AMHAMMYHOCTU

GopToBOM Kaukn cygHa &g

Harpy3ka, nepegaBaemasi npuyarnbHOMY COOPYXEHWIO 4epe3 OTGONHbIe
YCTPOMCTBA, pacrofiokeHHble B CpedHel 4YacTuM ydacTka KOHTakTa cygHa C

coopyxeHueM Lj , onpefensieTcs B NPeArnonoXxeHUM HaBana cygHa narom, korga
BCex OTOOMHbIX YCTPOWCTB B Mpegenax npsiMOfMHEVHONW 4acTu ©OopTta
nedopMnpyroTCca paBHOMEPHO.

Harpyska, nepegaBaemasi npuvanbHOMY COOPYXEHUKO 4epe3 OTOOWHble
YCTPOWCTBA, PachoOSIOKEHHbIE Ha KOHLLAX y4YacTKa KOHTaKTa, onpegensieTcs B
NPeAnNonoXeHNM HepaBHOMEPHOIO HaBana (nog Yrrom, npyu HanmMyuun pbiCKaHus),
korga # =1.

J1.2 Harpyska Ha oTgenbHoe OTOOMHOE YCTPOMCTBO MPM Kadvke OLIBapTOBAHHOIO
cygHa Ha BornHeHunm (6e3 ydyeTa BeTpa M TeyeHusl) MoXeT ObiTb MpUBIMXKEHHO

onpedeneHa Kak npousBedeHne KoadMLIMEHTa XEeCTKOCTM YCTpoWcTBa = Ha

3HaveHne pdedopMaumn OT6OMHOrO yCTpOMCTBA & ,, BblYMCIIEHHOE Mo dopMyne
(J1.1). MonHasa Harpy3ka Ha O0TGOMHOE YCTPOMCTBO B YCMOBUAX BO3AENCTBUS BETPA,
TEeYeHVs M BOMH onpefensdeTcs Kak CymMma Harpysok OT BeTpa u TeyeHus (6es
y4yeTa BOMHEHWs1), BbIYUCIEHHBIX MO 6.7, 1 OT HaBara npuv Kavke NpuLLIBapTOBOHHOIO
CyQHa Ha BOMHeHUN.

J1.3 OpueHTUpOBOYHbIE 3HAYEHWUS YCUIMA B LUBAPTOBHbIX KaHaTax Mpu Kauyke
NpPULIBapTOBAHHOIO CyaHa Ha BoNHeHUM (6e3 yyeTa BeTpa 1 TeYEHNs) AoNnycKaeTcs
ONpedensTb aHanorMYHO Harpy3kam OT HaBana cyaHa Ha npudan. YanvHeHue

LUBAPTOBHbIX KAHATOB £ , NpWU Kavke CyAHa Ha BOMHEHWN MOXET ObiTb BbIYMCIIEHO
no copmynam (J1.1)-(J1.5). OcCHOBHble OTNMUMS B ONpeaereHnun ycunun B
LWBaApTOBaxX OT OnpefefieHMss Harpy3ok Ha OTOOWHblE YCTPOWCTBA CBSA3aHbl C
Bbl4MCneHneM koadpbdmumeHTa v no gopmyne (11.5) n onpegeneHnem npnBegeHHON
4YacTOTbl MOMNEPEYHO-TOPU3OHTarNbHbIX KonebaHui cygHa MCxXogs U3 XeCTKOCTU
LLBApTOBHbIX KAHaTOB.

J1.4 [na onpegeneHnss BOMHOBOW COCTaBMALLEN YCUNMA B LUBapToBax npwu

BbIYUCTIEHUU KO3dhMUMeHTa » no doopmyrie (J1.5) 3HadeHus i, 1 Iy npuHMMaroTcs
paBHbIMM abcuucce M opauHaTe TOYKW KpPenneHuss Hanbonee Harpy>KeHHbIX
HOCOBbIX Y KOPMOBbIX MPVXXKAMHBIX LUBAPTOBHbLIX KAHATOB CyAHA OTHOCUTESIbHO €ro

LleHTpa MaccChbl. ,D,OI'IyCKaeTCFI NPUHUMAaTb fq; paBHbIM MNOJIOBMHE AONMMHbI CyOdHa

Mexay neprneHavKynapamn, a iy - pasHoCTM Mexdy BbiCOToM GopTa cyaHa u
BO3BbILLEHWEM €ro LeHTpa MacChl OTHOCUTENbHO OCHOBHOW nnockocTu. [Mpu
onpedeneHnn MNpuBEOEHHOM YacToTbl MOMNEpPeYHO-TOPU3OHTarbHbIX KoreGaHui

cynHa koadpdmumeHt Ty npuHUMaeTCs  paBHbIM  NMHEApPWU30BaHHOMY
KOS(OMLIMEHTY >KECTKOCTM LUBAPTOBHOMO KaHata cyaHa o, a 4ucho # -
KOnM4ecTBY HOCOBbIX M KOPMOBbIX MPVXUMHBIX KAHATOB CyaHa.

JInHeapn3oBaHHbIN  KO3(PULIMEHT XKECTKOCTWU LUBAPTOBHOIMO KaHaTa
NpmbvkeHHO MoXeT BbITb onpeaeneH no gopmyne

B I B i,



roe &, - paspbiBHOe ycunue kaHara, H;

k, m - JdncnoBble KO3hMUNEHTDI, MPUHMMaeMble o Tabruue J1.4 [4];

My - JONyCKaeMoe OTHOCUTENbHOE YANMHEHWE KaHaTa, MpuHUMaemoe Mo
Tabnmue N.4.

J1.5 MakcumarnbHoe ycunue B LLBAPTOBHbIX KaHaTaxX Nnpu Kayke cygHa Ha BONTHEHUU
OonyckaeTcAa onpenendTb Kak npounsseneHne yanmHeHua KaHata, BblYUCIIEHHOro

no copmyne (J1.1) Ha nNMHeapn3oBaHHbIA KOIAMUNEHT XecTKoCcTK kaHata Oy, , a
MorHoe MakCcuMmarbHOe yCunve B LUBApTOBHbIX KaHaTax MOXeT MPUHUMAaTbCH Kak
CyMMa YCWUNMN OT BeETpa, TeYeHusl, onpegerneHHbix no 6.12, un BonH. [MonHyto
BOMHOBYIO COCTaBMSIOLLYIO LUBApPTOBHOMO YCWUIUSI Ha LUBAPTOBHLIA nan npuyana
AonyckaeTcs MpUHMMaTb Kak Npou3BefeHVe BOSTHOBOW COCTaBMSAOLLEN YCUNMS B
KaHaTe Ha KOfMyecTBO KaHaToB, 3aBeeHHbIX Ha nar.

Tabnuua 1.4
Twvn kanaTa Honyckaemoe i e
OTHOCUTENLHOE
yanvHenve Aly..
CTtanbHomn 0,010 22,5 1,0
KanpoHoBbIi 0,252 1,5 1,46
HelnoHoBbIn 0,226 2,3 1,64
TepwvneHoBbI 0,156 4,2 1,64
MormnponnneHoBbIN 0,163 4.6 1,73
[MonuaTuneHoBbLIN 0,168 6,7 1,97
KyparnoHoBbI 0,122 34 1,35
Manunbckuin 0,123 27,4 2,24
Cusanbckui 0,112 28,3 2,16
[eHbkoBbIN 0,111 32,0 2,21
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NMpunoxeHue M (pekomeHayemoe).
OnpepeneHne 3Heprum HaBsasna cygHa npu
noaxoae K npuyaribHOMY COOpPYXeHUIo

Mpunoxexve M
(pexomengyemoe)

1 CoctaBneHo ¢ wucnonb3oBaHvem pekomeHdauuii PIANC - TMocTosHHOM
MeXgyHapogHol accoumalmmn koHrpeccos no cyaoxonctay (MMVAKC).

M.1 Tpn onpeaeneHnn KMHETUYECKOW 3JHEeprum Eg, k[x, HaBana cygHa Ha
npuyanbHoOe COOpYXeHWe  (PUCYHOK

M.1)

no copmyne

(30) HopmanbHas

COCTaBMAOLL@AsA CKOPOCTM Noaxoaa cygHa Fg, M/c, npuHuMaeTcs no tabnvue M.1.

PucyHok M.1 - CxeMa KOHTaKTa cyaHa ¢ npu4yanom

Tabnvua M.1
ngampwm Zf;;g?g:m HopmanbHasa cocTaBnsowas CKOpocTW noaxoda cyaHa, Fg, M/C, C pacyeTHbIM
BoAOU3MeELLEHUEM ¥ , TbIC. T
Oo (|2 3 4 5 10 (20 ||30 |[40 |50 {100 |/200 (300 ||400 u
1 bonee
OTkpbiTas || CroxHele ||0,8710,73(/0,65(0,60( 0,56 0,45(/0,360,31|/0,28{0,26(0,20{/0,16|/ 0,14 |/ 0,12
CpegHue (0,670,581 0,52(/0,49] 0,46 (/0,38 0,30/ 0,26 0,24 ||0,22|/0,17 || 0,13{ 0,11 || 0,10
MNpocmie | 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 || CpegHue (0,341 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




Mpoctble |0,18(0,15( 0,14 0,13|0,12| 0,09 0,08 0,08 0,08 0,08 0,08 0,081 0,08 0,08

I'Ipl/lmeanl/le - Ycnosus, Yalle Bcero ncnomnb3yemMble B pacyeTax, BblerieHbl >KUPHbIM LIJpVICbTOM.

OcobbiMm cnydaem siBNsieTcst BBO4 CyAHa B W3 (0ok). Baaumopenctaue
CydHa C HanpaenswoWyMM OTOOMHMKaMKn (pucyHok M.2) gomkHO onpenenatbes

NPOAOSLHON COCTaBNAIOLEN CKOPOCTU F; = Fsin o .

PucyHok M.2 - Cxema KOHTaKTa CyAHa C HanpaBfAOLWMMM OTOOMHMKaAMKN NpuU
BXoAe B LuM03 (O0K)

M.2 OnpegeneHve koaddmumeHTa ¥, y4MTbIBAIOLLErO YCIOBKS LUBApPTOBKU U
KOHCTPYKLMN NprYarnbHbIX COOPYXEHWIN, PEKOMEHAYETCS BbIMOMHATL MO dhopmyrie

W= Egplalaly, (M.1)

rae <y - KO3MULNEHT NPUCOEAVHEHHON MaCChl;

£, - KOA(PMLNEHT SKCLLEHTPUCUTETA, YUUTBIBAIOLLMN AUCCUNALNIO SHEPTUM NPU
MOBOPOTE OTHOCUTENBHO TOYKU COMPUKOCHOBEHUSI C OTOOWHUKOM;

T, - KO3(hMLMEHT CKBO3HOCTM npuyana, Y4YuTbiBalOLWMA amMopTu3aupyome
CBOWCTBA CJ10s BOA4bI MEXay KOpnycoM NpuyanmBLLErO CyaHa 1 npuyana;

£; - KO3(PMUMEHT MECTKOCTMW, YYUTbIBAIOLWMIA MOITOWEHNE YacTh SHEPrun
HaBana 3a c4yeT ynpyroi aedopmMan i OTOONHBLIX YCTPOWCTB.

M.3 OnpeneneHune KO3ULIMEHTA 4y NPUCOEANHEHHON MACCHhI.

B ycnoeusax nogxoga cygHa K npudany 6optom (narom) (pucyHok M.3, a) B

3aBNCMMOCTM OT COOTHOLLIEHUsI OCafdKu cydHa ., M, W rmyBuHbl BoObl &, M,
cneayeT NpUHUMaThb

npu dfd, 21,1 tm =1,8;



npn1,1<dfd, <15 ey = 2.625- 0,754 /d,:

npu &/ d; £15* cm =1,5.

* TeKCT AOKYMEHTa COOTBETCTBYET opuruHarny. - MpumeyaHue M3roToBUTENs
6a3bl JaHHbIX.

ay INpHuan

!

6 Tlpusan

a - nogxof 6optom (narom); 6 - NoAxXo4 KOPMOW UM HOCOM

Pucyrok M.3 - CxeMbl noaxoaa cyaHa K npuyany

Ons ycnoBuin nogxoda cygHa K npuyany KOpMOW uUim Hocom (pucyHok M.3, 6)

T = 1,1,

M.4 OnpepneneHne kKoaddmumeHTa ¢, IKCUEeHTpUcUTeTa.

KoadhdmumeHT ©, onpenenseTcsa B NpeanonoXeHun, YTo LLeHTP Macchl CyaHa
HaxoguTCcs B €ro cpegHer TouKe no aAnvHe (pucyHok M.1)

K%+ R Cosp
o S S e Y (M3)
K+ R

roe R - paccTosiHve, M, OT LieHTpa Macchbl CyaHa 40 TOYKM ero CONPUKOCHOBEHUS C
OTOOMHMKOM:

R=yy? +eBI2?; (M4)

¥ - paguwyc, M, KpYroBOoro [BWKEHUss CygHa B akBatopuv nepea
npuyanMBaHuem:

K =(019, +011)L,; (M.5)



£ - KO3DULMEHT NMOMHOThLI BOAOM3MELLEHUS CyAHa

= W .
oL Bd, "

T

(M.6)

¥ - yron, rpag, Mexmay HanpaBrieHMeM OelCTBUA CKOPOCTM I U NuHuen R

(pucyHok M.1); npu # < 10° npuHumaetcs ¢, = 1,0;
¥ - BogpovsmelleHue, T;
L, - nonHas anvHa cyaHa, m;
£ - WwvpwuHa cygHa, Mm;

¥ - paccTosiHue, M, NO NPOAOIIbHON OCK CyAHa OT €ro LIeHTpa TAXECTM 40 TOUKM
MaKCHMarbHOM KpUBM3HBI 6opTa B nriaHe (pucyHok M.1);

£ - MNOTHOCTbL BOAbI, T/M3 .

JonycTumo npubnvmkeHHoe onpeaeneHve 3HavyeHun KoaduumneHTa «, npu
npyvYanvBaHuM st TPEX PacnpOCTPAHEHHBIX Cy4YaeB LUBaPTOBKMU:

Ha YeTBepTb AfMHbI & = L, /4 ¢, *0,4-0,6;
Ha TpeTb AfmHbl & = L, /3 ¢, *#0,6-0,8;
B cpeqHen Touke & = L, /2 c, =1,0.

M.5. OnpegeneHune koadpdmLmMeHTa <, CKBO3HOCTM Npuyana (pucyHok M.4).

a) o)

a - cnnowHaa KOHCTPYKUUA; 6 - CKBO3Has KOHCTPYKUUA

PucyHok M.4 - Tynbl KOHCTPYKLUMKU NpU4ana



PekomeHayetca npyHumath <. = 1,0 B cnyyasix:
OTAENbHO CTOALLMX NpUYaribHbIX YCTOEB;
CKBO3HbIX KOHCTPYKLMA Npuyana;

npw yrne npyyanueaHms o »5°.

PekomeHayeTca npuHumaTts <, =0,9 B cnyyasx:
CMIIOLUHON KOHCTPYKLUM Npuyana;

npw yrre npyyanueBaHus o < 5°,

M.6 OnpeneneHne KoadMUMEHTA XKECTKOCTU ;.

[nst oTOOMHUKOB, BLINOMHEHHBLIX M3 ManogedopMupyeMbix maTtepuanos (6eToH,
OepeBo, NonmaTuneH (B Buae 6pycbeB), pe3nHa TonwmHon meHee 150 mm) cnegyet

NpYHUMaTb KO3dMUNEHT xecTkocTh ¢, =0,9.

Mpy NPUMEHEHUN MSITKUX PE3UHOBbLIX (Kak MPaBurio, NosibixX) OTGOMHUKOB (Mpu

TonuwyHe 6onee 150 mm) < =1,0.

M.7 TNonpaeka Ha HenpeaBuaeHHbIe 06CTOATENbCTBA MPU OMNpeaerieHnn 3Heprm
HaBana &, .
OHepruio, KOTOPYH AOIPKEH NoracuTb OTOOMHMK, PEKOMEHAYETCS ONpenensitb C

Yy4€TOM HenpenBuaeHHbIX CTOMKHOBEHUW, OWMOOK nepcoHana, HencrnpaBHOCTEW,
KombuHaumm aTnx dpaktopo. COOTBETCTBYHOLAS 3TUM OOCTOSATENLCTBAM 3HEPrus

HaBana X4, kDK, paccunTbiBaeTcs no gopmyne

EA = J:"J.SE(} ) (M.7)

rae “rs - koadpmumeHT 6e3onacHoCTK, NpUHUMaeMbI No Tabrmue M.2.

Tabnvua M.2
Twn cygHa
¥a ¥s
TaHkepbl, Cyxorpy3bl, rpy3oBble cyaa 1,25-1,75
KoHTelHepoBo3 1,5-2,0
Cypa c ropusoHTarnbHbIM CNocoboM Norpy3ku, Napombl 2,0




Bykcupbl, paboune cyga v T.0. H 2,0

NMpunoxeHue H (pekomeHnayemoe).
OnpepeneHve ycunum B LLIBapPTOBHbIX KaHaTax

MpunoxeHune H
(pekomeHgyemoe)

H.1 PekomeHpaLmMm HacTOSILLEro NPUIOXeHUs NCMONb3YTCs NPy HEOO6X04MMOCTH
onpeneneHns yCunnii B OTAENbHbIX LWBAPTOBHbIX KaHaTax C y4eToM diakTU4ecKomn
CXeMbl LUBAPTOBKW CyAHa, YITIOB HAKJOHa M AfMH OTAESbHbIX KAaHATOB.

H.2 Onpegenenve ycurmin 2;, kH, B oTAeNbHbIX LWBAPTOBHLIX KaHaTax Ha TymObl
npu4arna, npv KOTopbIX CTOsIHKa OyaeT 6e3onacHom, BIYUCTIAOTCS No dopMyram:

A5l HOCOBOW 1 KOPMOBOM Py NPUXMHbBIX LUBAPTOBHbLIX KaHATOB

060k 1

sl ey cos 3 Elff .
=¥ (H1)

j".,?'!. =

Ana NpoAaonbHbIX U LLUMPUHIOB

Ny o1

cosoy coffdy 3 E”; _
e, (H.2)

j".,?'l. =

roe ;- AnvHa WBAPTOBHOTO KOHLIA, B KOTOPOM AeNcTByeT yeurme &, m;

fj- - ANWHbI LIBAPTOBHbIX KOHLIOB B AaHHOW rpynne, M (=1, 2, ..., #,);

3, - YMCIO LUBAPTOBHbIX KOHLLOB B rpynre;

o - Yron Mexgy npoekuMeln LBapToBa Ha TOPUSOHTAsbHYHO MNSIOCKOCTb U
NHVEN AeNCTBUSA NONEepPeYHON U NPoLoNbHON COCTABIAIOWMX HAarpy3Ku OT BeTpa

R; vmn K, cooTBeTCTBEHHO, rpag;

§; - yron wmexgy nuvHVMen [aeiicteua cunbl A; M ee npoekuuen Ha
rOPU3OHTanbHY NIIOCKOCTb, rpag;

Uios , Mie - COOTBETCTBEHHO MoONEpeyHast ¥ NpofonbHasi cocTaBnstowye, kH, ot

OEeNcTBMSA BETPA M TeYeHus, onpegensiemble no 6.2 1 6.3 ¢ y4eToM 3KpaHUPYHOLLIEro

[OENCTBUS COOPYXeHWUI ANS pasfMyHbIX 3HAa4YEHW CKopocTy BeTpa 7, , M/C.

MpunoxeHue N (pekomeHayemoe). UcnbiTaHue



JibAa Ha OAHOOCHOe CXaTue

MpunoxeHwne 1
(pekomengyemoe)

O160p, N3roToBrNeHMe U NOAroToBKa 06pasLoB K UCTNbITAHNIO

O6pasubl Nbga otoupatoTcs U3 W crnoeB NeastHoro nomsi Tak, 4Tobbl UX
OJMHHbIE OCU BbINM NePneHANKYNSPHLI HanpaBnNeHWIo pocTa KPUCTAasoB; Npy 3TOM

N 23,

O6pasLbl Nbga M3roTaBnMMBalOTCA B BMOE NMPW3M KBagpaTHOTO CEYEHUS UIn
UMIIMHOPOB KPYrNOro CEYEHMsI C OTHOLUEHWEM BbICOTbl K LUMPUHE (OuameTpy),
paBHbiM 2,5. LlmpuHa obpasua porvkHa He MeHee yeM B 10 pa3 npeBbiwaTtb
CPELHUA MorepeyvHbll  pa3Mep KpucTanna, onpegensiembli  No  OaHHbIM
KpvcTannorpadmyeckoro nccnegoBaHms.

OTKNoHeHVEe pa3mepoB 00pasL0oB OT CPegHUX B CEPUM HE AOIMKHO NPeBbILaTh
11%. OOpasubl AOMKHbI WUMETb [MNafKyld POBHYH MOBEPXHOCTb 6€3 TpeLmH,
CKOJI10B, PaKkoOBWH, 3ayCEHLIEB U ApYrnX AedeKTOB.

LimrmHapuueckne oGpasubl criedyeT U3rOTOBMSITb HA TOKapHOM CTaHke, a
npusMaTuyeckume - Ha ropusoHTanbHoO-pPe3epHOM CTaHKe.

paHn npmamaTnyeckmx obpasuoB pekoMeHayeTcd obpabaTtbiBaTb nonapHoO
OByMsi bpe3amu, YCTaHOBIIEHHLIMM Ha OAHOM Barly C pacCTOsIHUEM MeXOy HUMMU,
paBHbIM LWMpUHE obpa3sua npu obpaboTke GOKOBLIX MPAHEN, U C PACCTOSIHUEM,
paBHbIM BbiCOTE 0bpa3sua Npy 06paboTKe ONOPHLIX rPaHeN.

I'Iepep, UCMNbITaHNEM O6pa3Ll,bI ncecnengyemoro Crod BblAepXxunBardTCA HE MeHee

yeM 1 4 Npu TemnepaTtype crost £;, onpeaenseMor o onbITHbIM AaHHbIM, a NMpu Ux
OTCYTCTBUM - MO pacyeTHOMY pacrpeferneHnio TemrnepaTypbl BHYTPU JiedsHOro
MoKpoBa.

O6opynoBaHue

McnbiTatenbHble MaluHbl [OSDkHbl OblTb YCTPOEHbl MO TUMY MallMH C
ynpaBnsieMon CKopoCcTbio aedopmaumn. Hambonbuwas cos3gaBaemMas MaluMHOW
Harpy3ka JorpkHa He MeHee YeM B [iBa pas3a MpeBbiaTb paspyLUAoLLy0 Harpysky
ONst UCNbITbIBaeMbIX 00pasLIoB.

UcnbiTaTenebHble MallMHbI OOMMKHbI UMETb aBTOMAaTUYECKY0 3anucb KpUBOK
"Harpy3ka - gecopmauma” n obecnedmBaTte U3MEPEHNE Harpy3ku C MOrPELLHOCTBIO
He 6onee +5%.

MpoBegeHue ucnbiTaHUM

O6pa3subl cxxvMatoTcs BOOMb ANMHHBLIX ocer. ObpasLbl nccnegyemoro crost
UCMbITbIBAOTCA MpU  TemnepaType i; W MNOCTOSIHHOM CKopocTu Aechopmaunm,

NpUHUMaeMol AN NPecHOBOAHOrO NMbaa paBHon £, =3-10—-4, ¢-1, a aAns mopckoro
nbaa - no Tabnumue N.1.

Tabnuua MN.1

Temnepatypa nbaa B i -M crioe || -2 -10 -15 -23 1 HWxe
z!‘ ’ OC



3naueHne i, =3-10-4, c-1 0,5 1.5 2,0 3,0

O6paboTtka pe3ynbTaToB

PaspyuatolLiee HanpshkeHe (MPOYHOCTb Ha OHOOCHOE CXaTue) ANA Kakaoro

obpasua & 7, Ma, BbluncnaeTca no goopmyrne

(e 17
(g eE (N.1)
T
roe (Fuwl;* - paspywatollas (MvkoBasl) Harpyska Ans j-ro  obpasua,

onpegensemas no guarpamme "Harpyska - gedopmauus”, MH;

J - nrolaab nepeBoHavansHoro nonepeyHoro ceveHns obpasua, M2,

* d)opmyna W 3KCMMKauns K Hewn COOTBETCTBYKOT OpurnHany. - I'Ipmmeanvle
narotoButens 6a3bl JaHHbIX.
3a pesynbtat UucnbiTaHnAa cepumn o6pasuoa ncecnengyemoro Croa npuHMMaeTcA

BermunHa Oy * 4,

roe T - cpedHee (apudMeTMYecKoe) 3HadeHve napannenbHbIX onpeaeneHui
NPOYHOCTM NbAa Ha 0gHOOCHOE cxaTune, Mla, Bblumcnsiemoe no dopmyne

Cz' == Z-Cj ) (|_|.2)

rae # - YMCro UCNbITyeMbIX 06pasLoB;

Ay - 0603HaYeHNe To e, YTo B 7.4.

lpadmyeckn pesynbTaT UCMbITaHMS cepun 0B6pasuoB MCCEayeMOro crios
n300paXKaeTcs TOYKON U ABYMS paBHbIMW OTPE3KaMW, OTIIOXKEHHBIMU BBEPX N BHU3
OT 3TOW TOYKW; TOYKA COOTBETCTBYET CpeaHeMy (apudMeTUHECKOMYy) 3HaAYEHWUHO
npegena NpoYHOCTW NMbAa, a OTPe3oK - CPefHEMY KBagpaTUHECKOMY OTKIOHEHWHO
CIy4yaMHOW MOrPEeLHOCTM  M3MEPEHUA. YKasaHWe KONMYecTBa  UCMbITaHHbIX
06pasuoB obs3aTensHoO.

MpyMepkl rpadmyeckoro NpeacTaBeHnst Pe3yfbTaToB UCMbITAHWI HECKOSbKNX
cepu 06pasLioB NokasaHbl Ha pucyHkax .1 n .2.



C,,,. Ml

5
i
N

0 -8 -16 EY S

@ - npuamaTtmnyeckni nesa (pasmepbl 06pasLoB 25x25x50 cm);

& - 3epHUCTbIN (CHeXHbIN) neq (15x15x30 cm);

#® - BOJTOKHUCTbIN (LLeCToBaTO-MronbyaThbiin) neq, (22x22x45 cm)
PucyHok 1.1 - 3aBUCUMOCTb NPOYHOCTU NPECHOBOAHOIO JfibAa Ha O4HOOCHOEe

cxkame (Npu nepexode OT MJIaCTMYECKOro paspylleHUAs K  XPYnKo-
nslacTmyeckomy) ot remneparypbl (» =5)

Com MlTa

6 ||

\

A

AN
AR

0 50 100 150 v,,%

© — 3epHHCTLIA (cHeXHbIA) nex (15x15x30 cm);
® — BOMOKHHCTHIH (eCTOBATO-HrOMBYATRIA) e (22x22x435 cmM)
Paimepst ofpasuos 4x4x10 cm



PucyHok [1.2 - 3aBUCUMOCTbL MPOYHOCTM MOPCKOro nbAa Ha OAHOOCHOEe
ckame (npu nepexoge OT MMAaCTMYECKOro paspylleHUA K  XPYnKo-
nJslacTMyeckomy) oT KonmyecTtsa xuakom dasbl (# = 5)

NMpunoxeHue P (cnpaBoy4Hoe). pAaabI TopocoB

Mpunoxexune P
(cnpaBo4yHoe)

OpHoneTHMe TOpPOChl COCTOST M3 Napyca, KOHCONMMAMPOBAHHOIO CIIos U KWns
MeHbLLe NPoYHOCTU. Kunb COCTOUT M3 YaCcTMYHO 3aTBEpAEBLUMX NEAsHbIX [MblG
UMM OTOpBaHHBLIX MbIG C TpeHvem Tomnbko Mexay MblGamu. Bonbluas vacTb
KOHCOSMAMPOBaHHOMO Crosi - 9TO MacTWHbI cMepaLuerocs Nibga. FeoMeTpuyeckue
dopMbl  TopocoB  BapbupytoTcs. [pu  pacyeTax MoXeT OblTb  MPUHATO
CYMMETPUYHOE NonepeyHoe ceYeHre Topoca, kak NokasaHo Ha pucyHke P.1.

e —

1 - napyc; 2 - KOHCONMMAUPOBAHHbIN CON; 3 - KMb; 4 - POBHbIN Nes;

& - yron kunqa; &, - BbicoTa napyca; & - sarnybrneHve kuns; %. - TonwwyHa
KOHCOMNMAMPOBaHHOO crnosi; % - paccTosiHMe Mexay HWKHEW 4YacTbio
KOHCOSMAMPOBaHHOIO CIOS Y KUIEM

PucyHok P.1 - TeomeTpuss ogHONeTHero topoca

[ns npodwns Topoca, Noka3aHHOro Ha pUcyHke P.1, TUNWYHbIE COOTHOLLEHMS AaHbl
Kak A, =16k, Hp =455, n f; =26°. MNapameTp LMpWHBLI MOXET BapbUpoBaTbLCS

oT &, =0 no &; =55 ;. MNopnCTOCTb KWMA napyca 3aBWUCUT OT BO3pacTa fefqoBoro
Topoca W BapbupyeTCcs AN pasfMyHbIX MOPCKMX obractei. TorwwmHa
KOHCOMMAMPOBAHHOIO CHOsi UBMEHSIETCS 3@ BPEMsI #M3HM Topoca. MopucTocTb Kunst
MOXeT n3meHsiTecs ot 0,1 o 0,4.

BepxHaa rpaHuua OLEHKM ANs rOpM3OHTaNbHOW JIe4OBOW Harpy3ku OT
OBWXKyLLErOCHA TOpoca, MOXET ObITb MOSyYeHa U3 ypaBHEHUS:

FR=FC+F5:7 (P1)



roe £, - Harpyska OT KOHCONMAMPOBAHHOW YacTu TOpPOCa;

. - Harpysku oT Kunsa Topoca.

[ns BepTUKanbHbIX KOHCTPYKLMIA Harpy3ka OT KuIs TOpoca MOXeT OblTb
onpeferneHa Kak:

Ay fy
F, = | 2 yoo| 14+ 2] P.2
b= [ > o (P.2)
roe L KOS(*)(*)MU,MGHT CTaTU4eCcKoro gaBrieHuns,
-
p-,=tg[45 +5], (P.3)

& - yron BHYTPEHHEro TpeHus;

¢ - BUguMoe cuenneHune Knuna,

& - LIMPUHA KOHCTPYKLINW;

¥, - 9pbeKkTUBHAA NnaBydYeCTb, onpegensemas Kak:

Yo = (U -mg)lo -o)8. (P.4)

MpunoxeHune C (o6sa3atenbHoe). OCHOBHbIE
OyKBeHHble 0603Ha4YeHUA

Mpunoxexne C
(obsi3aTenbHoe)



"y - CKOpOoCTb BeTpa, M/C;
7. - NPEBbILIEHNE BEPLUMHbI BOMHbI Haf PacYeTHLIM YPOBHEM, M;

¢ - NMOHWXEHNE NOAOLIBbLI BOMHbI OT pacyeTHOro YPOBHS, M;
% - BbICOTaA BOJSHbI, M;

X - ONIMHA BOIHbI, M;

& =2xi % - BONMHOBOE Yucno, 1/m;

T - nepvoA BOSHbI, C;

w = 2w T - KpyroBas yacToTta BofHhbl, 1/c;

¢ - CKOPOCTb BOJSIHbI, M/C;
& { M - KpyTM3HA BOMHbI;

X/ - nonorocTb BOMHbI;

#;, A;, T; - COOTBETCTBEHHO BbICOTa, ANMHA W nepuod BOrH i %-i
ob6ecne4YyeHHOCTU B CUCTEME, M;

%, ®, T - COOTBETCTBEHHO CpefiHWe BbICOTa, AfMHA 1 Nepuo BOMH, M;

¢ - mybvHa BoAbl MpU pacYeTHOM YPOBHE, M;

& 4 - KPUTMYECKAS INyOMHA BOAbI, NPU KOTOPOV NPOUCXOANT NepBoe 06pyLLeHWe
BOIH, M;

Dy y - ry6yHa BoAbl, NPY KOTOPOW MPOVUCXOAUT NocreaHee oGpyLUEHUE BOSH,
M;

! - cuna oT Bo3OelCTBMS BOIH Ha CoopyxeHue, nperpaay, kH;

F - pacnpeperieHHas Harpyska Ha eguHWLY OSMHbI COOPYXeHUs, nperpagbl,
KH/m;

F - BorHoBoe gaBrneHue, Kl1a;
O - NAOTHOCTb BOAbI, KI/M3 ;

£ - yckopeHue cBOBOAHOro nageHus, M/c 2;

¥, § - yron HakrnoHa oTkoca (Unv fiHa) K FOpU3oHTY, rpaj.

Bubnuorpadusa



[11CO _11-103-97 WHKeHEepHO-TMOPOMETEOPOSIOTMYECKNE  U3bICKAHWUS  Anst
cTpouTensCcTBa.

[2] CO 11-114-2004 WHxeHepHble U3bICKAaHUSA Ha KOHTUHEHTarnbHOM Luerbde
AN cTpouTensCcTBa MOPCKUX HedTEra3onpoMbICIIOBbBIX COOPYKEHWUIA.

[3] CI1 32-103-97 NMpoeKkTnpoBaHMe MOPCKMX Gepero3alTHbIX COOPYKEHWUI.

[4] PO 31.33.10-87 PekomeHaaumm no y4eTy rmapoMeTeoposiornyeckoro pexuvma
NpO NPOEKTUPOBAHUM HEAOCTATOYHO 3aLUMLLEHHBIX OT BOMTHEHWUSI MPUYarios.

YOK 627.042.8 (083.74)
OKC 93.160

KntoueBble crosa: rMapoTexHn4eckmne COoOopyxXeHna MOpCKUe, pedHble,
TMAOpoTeXHNYECKME COOPYyXEHUA BEPTUKAIlbHONO OTKOCHOIo I'IpO(*)VIJ'IFI, CKBO3HbIE,
6eperoprenMTeanb|e, Harpy3ku BONnHOBbIE, JleoBble, OT Cy40B

OrEKTPOHHBIV TEKCT JOKYMEHTA
nogrotoenieH AO "Kogekc" n cBepeH no:
oML mansHoe n3gaHue

M.: MuHpernoH Poccuu, 2014


http://docs.cntd.ru/document/901704792
http://docs.cntd.ru/document/1200037608
http://docs.cntd.ru/document/1200030723
http://docs.cntd.ru/document/898916716

	1 Область применения
	2 Нормативные ссылки
	3 Термины и определения
	Рисунок 1 - Профиль и элементы волны

	4 Общие положения
	5 Нагрузки и воздействия волн на гидротехнические сооружения
	Рисунок 2 - Эпюры давления стоячих волн на вертикальную стену со стороны открытой акватории
	Рисунок 3 - Графики значений коэффициента k(br)
	Рисунок 4 - Эпюры давления дифрагированных волн на вертикальную стену и ее подошву со стороны огражденной акватории
	Рисунок 5 - Эпюры давления разбивающихся волн на вертикальную стену
	Рисунок 6 - Эпюры давления прибойных волн на вертикальную стену
	Рисунок 7 - Схема к определению высоты h (run) наката волн на откос
	Рисунок 8 - Схемы к определению волновых нагрузок на обтекаемые преграды
	Рисунок 9 - Эпюры волнового давления на подводный волнолом
	Рисунок 10 - Эпюры волнового давления на вертикальную волнозащитную стену при расположении сооружения
	Рисунок 11 - Эпюры волнового давления на вертикальную волнозащитную стену при откате волны
	Рисунок 12 - Эпюра давления волн на криволинейный участок волнозащитной стены
	Рисунок 13 - Эпюры волнового давления на буну
	Рисунок 14 - Эпюра давления судовых волн на крепления берегов каналов при накате волны на откос

	6 Нагрузки от судов (плавучих объектов) на гидротехнические сооружения
	Рисунок 15 - График значений коэффициента хи
	Рисунок 16 - Схема построения графиков зависимости деформаций отбойного устройства (и причального сооружения) f(t)
	Рисунок 17 - Схема распределения усилия на тумбу от натяжения швартовов

	7 Ледовые нагрузки на гидротехнические сооружения
	Рисунок 18 - Схема приложения нагрузки от движущегося ледяного поля на отдельно стоящую вертикальную опору
	Рисунок 19 - Схема приложения нагрузки от движущегося ледяного поля на секцию сооружения
	Рисунок 20 - Схема приложения нагрузок от движущегося ледяного поля на отдельно стоящую коническую опору
	Рисунок 21 - Схема приложения нагрузок от движущегося ледяного поля на сооружение откосного профиля
	Рисунок 22 - Схема приложения нагрузки от движущегося ледяного поля на сооружение из системы вертикальных колонн
	Рисунок 23 - График значений нагрузки q при температурном расширении пресного льда
	Рисунок 24 - Схемы приложения нагрузок от примерзшего к сооружению ледяного покрова при изменении уровня воды (УВ)
	Рисунок 25 - Схемы приложения нагрузки к отдельно стоящей опоре от примерзшего к ней ледяного покрова при изменении уровня воды (УВ)
	Рисунок 26 - Схема приложения нагрузки к сооружению, состоящему из системы вертикальных колонн, от примерзшего к нему ледяного покрова при повышении уровня воды (при понижении уровня воды сила F (d, f) направлена вниз)
	Рисунок 27 - Графики значений коэффициентов K (k)
	Рисунок 28 - Расчетная модель тороса в момент наибольшего воздействия на сооружение

	Приложение А (рекомендуемое). Элементы волн на открытых и огражденных акваториях
	Приложение Б (рекомендуемое). Определение высоты ветрового нагона
	Приложение В (рекомендуемое). Оценка устойчивости грунта, подверженного гидродинамическому воздействию (волны, течение)
	Приложение Г (рекомендуемое). Определение волновой нагрузки на вертикальные стены
	Приложение Д (рекомендуемое). Определение высоты наката волн на откос
	Приложение Е (рекомендуемое). Нагрузки от волн на обтекаемые преграды и сквозные сооружения
	Приложение Ж (рекомендуемое). Построение эпюр давления от судовых волн
	Приложение И (рекомендуемое). Учет экранирования при воздействии на суда ветровых нагрузок
	Приложение К (рекомендуемое). Коэффициенты сопротивления от воздействия течения на плавучие объекты
	Приложение Л (рекомендуемое). Расчет нагрузки от навала пришвартованного судна на причальное сооружение при волнении
	Приложение М (рекомендуемое). Определение энергии навала судна при подходе к причальному сооружению
	Приложение Н (рекомендуемое). Определение усилий в швартовных канатах
	Приложение П (рекомендуемое). Испытание льда на одноосное сжатие
	Приложение Р (справочное). Гряды торосов
	Приложение С (обязательное). Основные буквенные обозначения
	Библиография

