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CI138.13330.2018

cBOA NPABUI

HAFPY3KU U BO3OENCTBUA HA T’MOPOTEXHUYECKUE COOPYXXEHUSA (BONTHOBbIE, IEQOBBIE
nOT CydoB)

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

TekcT CpaBHenuns CI138.13330.2018 co CI138.13330.2012 cM. no cchbifike.
- MNpymevanne nsrotoBmTensa 6asbl AaHHbIX.

OKC 93.160
[ata BBegeHus 2019-02-17

MpeaucnoBue

CBegeHunAa o cBoge npaBun
1 UCMONHUTETb - OAO "BHAUT um.B.E.BegeHeesa"
2 BHECEH TexHu4ecknm KOMUTETOM Mo cTaHaapTmdaumm TK 465 "Ctpoutenbcteo”

3 TOArOTOBJIEH k yTBepxaeHno [enapTameHTOM rpagoCTPOUTENBHOM LOEATENbHOCTM U apXATEKTYpbI
MuHMCTEpPCTBaA CTPOUTENBCTBA W XKUITMLLIHO-KOMMYHanbHoro xo3snctea Poccuiickon ®eaepaunm (MuHcTpon Poccun)

4 YTBEPXOEH Tlpukazom MuHMCTEpCTBa CTPOUTENLCTBA M >KUMULLHO-KOMMYHaNbHOro xo3sanctea Poccuiickon
depepaumm ot 16 asrycta 2018 r. N 531/np n BBeaeH B genctaue ¢ 17 ceBpansa 2019 r.

5 BAPETVCTPUPOBAH ®eaeparnbHbiM areHTCTBOM MO TEXHUYECKOMY perynupoBaHuio u metponorun. [epecmotp
CIM 38.13330.2012 "CHwuIM 2.06.04-82* Harpyskn u BO3OEWCTBMA HaA TMOPOTEXHUYECKME COOPYXEHUs (BOITHOBbLIE,
negosble 1 OoT cyaoB)”

B cnyyae nepecmompa (3ameHbl) unu OmMeHbl HacmosiLe2o ceoda rnpasuri coomeemcemeyrouee yeedoMrieHue
bydem onybriukogaHo 8 ycmaHogneHHOM ropsidke. Coomeemcmeyrowiasi UHGbopmayus, yeedomrieHue U MmeKcmebl

pazmeLaromcsl makxe 8 UHGhopMaULOHHOU cucmeme obuue20 rnosb308aHUsT - Ha oghuyuaribHOM catime pa3pabom4yuka
(MurHcmpot Poccuu) 8 cemu IHmepHem

BHECEHO WameHenvne N 1, yTBepxaeHHOe M BBeAEHHOe B AEeWCTBME Npuka3om MuHUCTepcTBa CTpouTenbCcTBa U
XUIULLHO-KOMMYHarbHoro xo3sanctea Poccuiickon ®egepaumn (MuHcTpon Poccun) ot 15 gekabps 2021 r. N 944/mp ¢
16.01.2022

MameHeHne N 1 BHeceHo narotosutenem 6asbl AaHHbIX No TekeTy M.: dIbY "PCT", 2022

BBepeHue

HacTtoswmn ceog npaeun paspaboTaH ¢ y4eTom TpeboBaHui deaepanbHbix 3akoHoB oT 30 gekabps 2009 r. N 384-
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@3 "TexHuyeckun pernameHT o 6e30NacHOCTU 34aHun K coopyxeHuin", oT 27 aekadbps 2002 r. N 184-d3 "O TexHuyeckom
perynupoBaHun".

HacToswwmn ceoa npaeun paspabotaH aBTopckum konnektusom OAO "BHUUT nm.B.E.BeneHeeBa" (pykoBoauTenb
TeMbl - KaHfa. TexH. Hayk A.[1.[lak, n-p TexH. Hayk B.b.[nazosckul, A.b.Bekcrnep, o-p dwus.-mat. Hayk B./.Knumosud,
KaHg. TexH. Hayk H.C.BakaHosudyc, kaHp. TexH. Hayk M.H.lllamanuna, A.A.JIsnuHa) npu yd4acTum KaHg. TeXH. Hayk
I1.M.KoxesHukosa (3A0 "I'T MopcTpoit").

NameHeHne N 1 k HacToswemy csogy npasun paspaboraHo AO "BHUUI um.B.E.BegeHeeBa" (O-p TexH. Hayk
B.b.lnaeosckull, p-p TexH. Hayk O.M.QuHazeHos, pa-p dwm3.-maT. Hayk B.AM.Knumosud, kaHAd. TexH. Hayk
H.C.BbakaHosudyc, A.A.JlanuHa) npu ydactum cotpyaHukoB PIBY "AAHUN" (kaHg. dwms.-mat. HaykO.M.AHOpeesa,
kaHg. reorp. Hayk A.K.Haymosa, P.A.BuHocpadosa), kaHa. TexH. Hayk H.[].Bensesa (CIGMY), A-p TexH. Hayk
M. E.Mupo+osa (OO0 "MopcTpoiiTexHonorus").

(N3meHeHHas pegakums, N3m. N 1).

1 O6bnactb npyumeHeHusA

HacTosiwmin ceog npaBui pacrnpoCTpaHsiETCS Ha MPOEKTUPOBAHWE BHOBb CTPOSILLIMXCH, PEKOHCTPYKLUMIO M PEMOHT
CYLLECTBYIOLLUNX PEMHBIX M MOPCKUX TMOPOTEXHUYECKUX COOPYXKEHWA W yCTaHaBnMBaeT TpebOoBaHUS K pPacHETHOMY
000CHOBAaHMIO UX HaOEXHOCTN U 6e30nacHOCTM.

2 HopmaTuBHbIe CCbINKK

B HacTosLem cBoae npaBun UCNonb30BaHbl HOPMAaTUBHBIE CChINKM Ha criegytolmne OOKYMEHTbI:
FOCT 19185-73 N'mgpoTexHuka. OCHOBHbIE MOHATUS. TepMUHbI U onpeaeneHuns

FTOCT P 57148-2016 (MCO-19901-1:2015) HedtaHas n rasoBas  NpPOMbIWIEHHOCTL.  CoopyKeHust
HedbTerasonpombICrioBble Mopckue. MpoekTMpoBaHMe 1 SKChnyaTaums ¢ y4eToM rMMapoMETEOPOSIOrMYECKMX Y CITOBUIA

CIM 20.13330.2016 "CHwuI 2.01.07-85* Harpy3ku n Bosgencteus" (¢ uameHeHmsamu N 1, N2, N 3)

CI 47.13330.2016 "CHull 11-02-96 WmxeHepHble u3bickaHua ans ctpouTtenbcTBa. OCHOBHble nonoxeHns" (c
nameHeHvem N 1)

CI158.13330.2019 "CHuIT 33-01-2003 N'mapoTexHnyeckmne coopyxeHnsd. OCHOBHbIE MONoXeHns"

CI 482.1325800.2020 WHxeHepHO-rMapoOMETEOPOSIOrTMYeckne M3biCkaHust ans ctpoutensctea. OOwWme npaBuna
npou3sogcTea pabot

Mpumeyarre - MNpy NONb30BaHMM HACTOSILLUMM CBOAOM MNpaBwil LienecoobpasHo NpOBEPUTL OENCTBUE CCbISTIOYHbIX
OOKYMEHTOB B MH(OPMALMOHHOM cucTemMe oOLlero nonb3oBaHusA - Ha odwmumanbHOM canTe dhedepanbHOro opraHa
WCMOMNHUTENbLHOM BriacTn B cdpepe cTaHgaptM3aumMm B CETU WHTEpPHET WM MO E€XErogHoMmy WHGOPMAaLVNOHHOMY
ykasaTtento "HauuoHanbHble cTaHgapTbl”, KOTOpbIN ony6brnukoBaH MO COCTOSHWMIO Ha 1 siHBaps Tekywero roga, U no
BbIMyCKaM eXeMeCs4HOro MHGOpPMaLVOHHOMO ykasaTtens "HauuoHanbHble cTaHgapThl" 3a Tekywuii rod. Ecnn 3ameHeH
CCbINTOMHBIA JOKYMEHT, Ha KOTOPbIA AaHa HedaTupoBaHHasi CCbIfka, TO PeKOMEHOYETCH UCMOMNb30BaTb AENCTBYIOLLYIO
BEPCUIO 3TOTO JOKYMEHTA C YYETOM BCEX BHECEHHbIX B AaHHYHD BEPCUIO M3MEHEHMIW. ECnmn 3ameHeH CCbINTO4YHbIN
OOKYMEHT, Ha KOTOpbIN AaHa OaTUpOBaHHas CCbifka, TO PEKOMEHOYETCS MCMONb30BaTb BEPCUID 3TOr0 AOKYMEHTa C
yKa3aHHbIM BbILLIE TOA0M YTBEPXAEHUS (MpuHATUS). Ecnn nocne yTBepXOeHNS HAaCTOSILLLEro CBOAA NPaBWIT B CChINTOYHbIN
OOKYMEHT, Ha KOTOpbI [aHa AaTUMpOBaHHasi CCblfika, BHECEHO M3MEHEHVe, 3aTparuBatolliee MNOfoXeHne, Ha KoTopoe
JaHa ccbifika, TO 3TO MOSIOKEHNE PEKOMEHOYETCHA NPUMEHNATb 0e3 yyeta AaHHOro M3MeHeHusl. Ecnu ccbinouvHbIn
OOKYMEHT OTMeHeH Be3 3ameHbl, TO MOSOXEHNE, B KOTOPOM JaHa CCbIflka Ha HEro, PeKOMEHAYETCHA NPUMEHATb B YacTwy,
He 3aTparvBaroLLen 3Ty ccbinky. CBegeHnss 0 OeNCTBUM CBOAOB MpaBuIl LenecoobpasHo npoBepuTb B PepepanbHOM
MHpopmaLMoHHOM hoHae CTaHOapTOB.
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(M3meHeHHasa pegakums, Usm. N 1).

3 TepMuHbI M onpeneneHns

B HacTosiwem cBoge npaBun npumeHeHbl TepmuHbel o FOCT 19185, a Takke criegylowme TEPMUHbI C
COOTBETCTBY LMW ONpeaeneHnsIMu:

3.1 anc6epr: KpynHoe neasiHoe obpasoBaHue, OTNIOMMBLUEECS OT MaTEPMKOBOrO Wru LUEnboBOro negHuka u
nnaeatoLlee Unu cugsiLiee Ha Menu B MONSIPHON UK NpUneraroLLen K NnonsipHO YacTu okeaHa, C BbICOTONM HagBOOHOM
yacTn bonee 5 M; Npu BbICOTE HAOQBOAHOM YacTh 2-5 M - Kycok ancbepra, meHee 2 M - 06nomMok aricbepra.

3.2 6erywme BosHbI: BonHel, Buanmas opmMa KOTopbIx NepemeLLaeTcsl B NpOCTPaHCTBeE.

3.3 BeTpoBble BosnHbl: KonebartenbHoe ABMXeHne BOAbI, BbI3BAHHOE BETPOM MpU €ro BO3A4ENCTBUM Ha CBOBOAHYO
NMOBEPXHOCTb.

3.4 BonHoBoe AaBneHue: [lons (cocTaBnswwasa) rmapoaMHaMUYECcKOro OaBrieHusi, 0byCrnoBreHHasi BETPOBLIM
BOMHEHMEeM cBOBOOHO NOBEPXHOCTU XKUOKOCTW.

3.5 BbicoTa BonHbI: [peBbilLeHne BepLUNHBI BOSHbI Hah COCEAHEN NOOOLLBOW Ha BOSIHOBOM npodmre (CM. pUCYHOK

1).
3.6 BeplwmHa BosnHbIl: HauBbicwwas Tovka rpebHs BOMHbI (CM. PUCYHOK 1).
3.7 rpebeHb BOMHbI: YacTb BOMHbI, PacnofioKeHHas Bbille cpegHen BONHOBOWM MMHUM (CM. PUCYHOK 1).

3.8

Aundpakuua BonH: VckpvBneHne POHTOB M U3MEHEHME BLICOT 6eryuwimx BOSH, ormbarowmx npenarcTeus
(coopy>xeHus, ocTpoBa, MbICbl U Ap.).

[CIM 277.1325800.2016, nyHkT 3.30]

3.9 anvHa BosHbI: [OpU30OHTaNbHOE pacCTOAHWE MO fyyy BOMHbI MEXAY BEPLUMHAMM OBYX CMEXHbIX rpebHel Ha
BOMHOBOM npodoune (CM. pucyHok 1).

3.10 anuHa pa3sroHa BOJIH: [1pOTSKEHHOCTb OXBAYE€HHOM BETPOM aKkBaTOPUW, M3MEPEHHAsA MO HamnpaBSieHNO BETPa
[0 pacyeTHON TOYKN.

3.11 kunb TOpOCa: lNogBoaHas YyacTb TOPOCa, pacnosioKeHHad HMXKe ero KOHCONManMpoBaHHOIo CI104.

3.12 KoHCcONMAMPOBaHHbLIN Cron Topoca: YacTb Topoca, B KOTOpOW 0Opa3oBaBLUME ero Grokv Nbda CMEP3NUCH B
MOHOSNUT.

3.13 kpuTnyeckaa rnybuHa: my6buHa, Npu KOTOPOW NPOUCXOANUT 0OpyLLEHNE BOJTH.

3.14 nepaHoe none: JIlo60OM OTHOCMTENBHO MMOCKUIA Yy4acTOK NeasiHoro nokpoea Gonee 20 M B MOMepeqHuKe,
OKPY>XEHHbLIN CO BCEX CTOPOH BOZOMW.

3.15 nepgsaiHon nokpoB: Jlilobas dopma 00Opa3oBaHWIA NOBEPXHOCTHOMO fbAa, MOKPLIBAKOLLETO B XONOL4HOE BPEMS
roga noBepxHOCTb BOOOEMA UMM MPUHECEHHOTO TEYEHUSIMU U BETPAMU U3 COCELHWUX PalioOHOB; cpeau ¢hopM NeAsiHOro
MOKPOBa pasnuyatoT POBHbLIN Nef, HaCrOeHHbI fefd, TOPOCMCTOe IegsiHoe More € rpsgamm TOpOCOB, OTAENbHLIE
TOPOChHI U Np.
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3.16 nox6uHa BOnHbI: YacTb BOSHbI, pACNONOXEHHAs HKE CpeqHeNn BONTHOBOW NMHUM (CM. PUCYHOK 1).
3.17 nyy BosnHbI: JInHUs, nepneHanKynapHasa K OpoHTY BOJTHbI.

3.18 nbauHa: LlenbHaa YyacTb NeAsHOro Nokposa CpaBHUTENLHO HeBGoMbLLOro pasmMepa, o6pasytoLLascs Ha BOAHOW
NOBEPXHOCTM NPW NOCTENEHHOM POCTE NbAa UK OT paspyLleHns NneasHbIX Nonen.

3.19 HacnoeHHbIn nep: Tun 4edOPMUPOBAHHOIO NbAa, 0Opa3oBaBLUEroCs B pe3ysibTaTte HACIIOEHNS O4HOW NbAVHbI
Ha OpYryo 1 XapaKTepHbI Ang nbga TonwuHon He 6onee 30 cm.

3.20 HeperynsipHble BOMHbI: BOnHbI, 3NeMEHTbI KOTOPbIX U3MEHSIIOTCS CrydaiHbiM 06pasom;
3.21 napyc Topoca: HagsogHas 4acTb Topoca.

3.22 nepuoa BOMHbI: WHTepBan BpeMeHU Mexay MNpoOXOKOEHWEM [BYX CMEXHbIX BepLUMH BOSH 4Yepes
(OMKCUPOBaHHYHO BEPTUMKASb.

3.23 nogBwxKa nbaa: NepemelleHne NegsHOro MoKPoBa Ha OTAENbHbIX y4YacTkax, npoucxoasilee nog BrVSHAEM
TeyeHus1, BeTpa, Nnogbema ypoBHS BOAbI.

3.24 nopoluBa BonHbI: HanHu3wasa Toyka noxouHbl BOSHbI.
3.25 npnbomnHbIe BOSHbI: BeTpoBble BOMHbI Ha NMOMIOroM NprbpexxHoM OTKOCe (€CTECTBEHHOM MITM UCKY CCTBEHHOM),
B npegernax KoTOporo BCHEACTBME TPEHUs YacTuy, Bodbl O AHO MPOUCXOAWUT TpaHcdopMauuss npodunsi BOMH C

obpa3oBaHMeM nepeaHero KpyToro CKIoHa.

3.26 npochunb BOMHbI (rMaBHbIN): JIMHWMA nepece4eHnst B3BOSTHOBAHHOW MOBEPXHOCTM C  BEPTUKANbHOW
NMOCKOCTbIO B HanpaBfeHnn fyda BOSHbl (CM. pUCYHOK 1).

3.27 pasbuBarolymecss BONMHbI: BeTpoBble BOMHbI, Y KOTOPbLIX MPU B3aMMOAENCTBMM C OBPLIBUCTLIM Geperom,
TMOPOTEXHUYECKUMM  COOPYXKEHUSIMM, MOABOAHLIMU  Mperpagamyv WM - KPYTO  HaKMOHEHHbIM [OHOM  MpOUCXoauT

TpaHcdopmaums npodmnsi BornH ¢ 0bpyLueHnemM rpebHs B cTOpoHy Bepera (nperpagbi).

3.28 pac4yeTHble 3J1IeMEeHTbl BOJIHbI: OnemMeHTbl BOSHbLI 33aJaHHOM 0Decne4eHHOCTM B CUCTEME pac4eTHoro
LTopmMa, NpuUHATbLIE B COOTBETCTBUX C KIlaCCOM 1 BUAOM COOPYXKEHUA.

3.29 pac4yeTHbIN ypoBeHb: YPOBEHb BOAbI B BOAOEME, HA3HAYaAEMbIN C YYETOM CE30HHbIX U rOgOoBbIX KonebaHun,
BETPOBOrO HaroHa v CroHa, NpurnvBoOB 1 OT/IMBOB (CM. PUCYHOK 1).

3.30 pacyeTHbIM WTOpM: LLITOpM NOBTOPAEMOCTLIO OAMH pa3 3a 3agaHHbIN nepuog Bpemenn (Hanpumvep, 25, 50 nnu
100 neT) n xapakTepu3yLNACA MakCUMarbHbIMX 32 3TOT MEepuog 3fIEMEHTaMM BOSH; pa3HbIM HarnpaBIieHWSM BOJTH
MOryT COOTBETCTBOBATb Pa3fNNyHble paCYETHbIE LLITOPMbI.

3.31 perynsipHble BONMHbI: BonHbl, BbiCOTa 1 NEPUOA KOTOPbIX OCTAOTCH HEM3MEHHbIMN BO BPEMEHM.

3.32 pecbpakumna BornH: VickpueneHue (OpoHTOB M M3MEHEHME BbICOT Gerylimx BOMH nog BO3AENCTBUEM TEMEHWN
unun obyCcroBNeHHOE M3MEHEHMEM ITyOMHbI HA MENKOBOAbLE.

3.33 poBHbIM NneA: Jleq, UMeLWUn OTHOCUTENBHO POBHBIE BEPXHIOK M HUXKHIOK MOBEPXHOCTW.
3.34 ckopocTb BOnHbI: CKOPOCTb NepPeEMELLEHNS PEOHS BOMHbI B JAHHOM TOYKE.

3.35 coneHocTb Mopckoro nbpa: OTHOLWEHME CyMMapHOW MacChl MOHOB B OOpa3oBaBLUEMCS] NPV TasHUM nbha
pacTBOpe Kk Macce 3TOro pacTBopa.

3.36 cpeaHasa BonHoBasA NUHMA: JIMHUA, Nepecekalollas 3anucb BOMHOBbLIX KonebaHun Tak, YTO CyMMapHble
nnoLwagm Bbille N HWKe 3TOW NMMHUM OQUHaKOBbI (CM. PUCYHOK 1).

3.37 cTosiume BonHbI: BonHbl, BUaYMas dhopMa KOTOpbIX B MPOCTPaHCTBE HE NepeMeLLaeTcs.
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3.38 TonwmHa poBHoro nbga: Cymma TOmMWMH HagBOAHOM 1 NOABOAHOM YacTen neasHoro nokpoea.

3.39 Topoc: OTaenbHoe HarpomoXxaeHve KyCKOB U 0oGrnomMKkoB nbaa, 06paaoBaBu.|eroc;| npu cXxaTtum negsHbIxX nonen
B 30HE UX KOHTaKTa.

3.40 TopocucToe neasHoe none: [one ¢ rpggamm TOpocoB, 06pa3oBaBLUNXCS NPK CXKaTUK Ne4dHOro NOKPOBa.

3.41 TpaHcdopmauma BOnH: WM3MeHeHWe BbICOTbI U OSIMHbI OerywimMx BOSH, WCKPUBMEHWE UX (OPOHTOB Mog
BO34encTBMeM penbeda AHa, NpensaTCTBUN, TEYEHUN.

3.42 ¢p pOHT BOMHBDI: JIMHUS Ha NnaHe B3BOJTHOBAHHOW NMOBEPXHOCTM, NPOXOAsiLLas Mo BepLUMHaM rpebHst BOSHbI.

3.43 wTopMmoBON HaroH U CroH: [MoBbILLEHNE U MOHWKEHME YPOBHS BOAbl B aKBATOPWUM OTHOCUTENBLHO CpedHero
YPOBHS, Bbl3BaHHbIE BO34ENCTBMEM BETPA M YMEHbLUEHMEM aTMOCHEPHOrO AABIEHNS B LLUTOPME.

3.44 anemMeHTbI BOMHbI (OCHOBHbLIE): BbicoTa, AnvHa w/unu nepmnod BOMHbI (CM. PUCYHOK 1).
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PucyHok 1 - Mpodomnb 1 3neMeHTbl BOSHbI

4 O0LwWwme nonoxeHus

4.1 B HacTosiLeMm CBOAe MpaBuIl YCTaHOBMEHbl HOPMAaTMBHbIE 3HAYEHWSI HArpy3oK U BO3AENCTBUMA OT BETPOBLIX
BOJSH, Nba U CYAOB Ha MMAPOTEXHUYECKNE COOPYKEHWSI B 3aBUCMMOCTM OT Kracca MX OTBETCTBEHHOCTU B COOTBETCTBUM
¢ CI 58.13330.

PacuerHas Harpyska [orpkHa oOnpefensatbCsd Kak MpouM3BEAEHMEe HOPMATMBHOW Harpy3kM Ha KoddpdpuumneHTt
HaAXHOCTN N0 Harpyskam +.., YUMTBIBAKOLLUMIA BO3MOXHOE OTKIIOHEHME Harpy3ku B HeGnaronpusiTHyl0 CTOPOHY OT ee

HOPMaTtmBHOIo 3Ha4eHu4.

3HadeHne koadpdmumeHTa Y; ANA BOMHOBLIX, NEAOBbIX HArPY30K M Harpy3ok OT CyA0B AOMKHO MPUHMMATLCA
cornacHo CI158.13330, ansa BeTpoBbIX HAarpy3ok - cornacHo CI120.13330.

(M3meHeHHasa pegakums, Usm. N 1).

4.2 Pac4yeTHble aneMeHTbl BOSTH U neaoBbiX YCJ'IOBVIVI Ha OTKPbITbIX N OrpaXgeHHbIX akBaTopuax crieayer npuHnMaTb
Ha OCHOBE pe3yJibTaTOB WHXEHEePHO-TMAPOMETEOPONTIorM4eCcKnx I/I3bICKaHVII7I, MHOIOJTIETHUX HaTyPHbIX HaﬁHPO,D,eHMVI n
na6opaTopr|x VICCJ'IeﬂOBaHVIVI. MH)KeHepHO-FI/I,D,pOMeTeOpOJ'IOFVI‘-IeCKVIe N3bICKaHUA AOJIXKHbI BbINOJIHATbLCA B
cooTeetcTBUM ¢ CM 47.13330, CI1 482.1325800, [1] v [2].

(N3meHeHHas pegakums, N3m. N 1).
4.3 Harpy3ku 1 BO34eNCTBUA BOMH U fibfa Ha COOPY>XeHWUs | knacca, a Takke Ha COOpYXXeHUst OPYrX KnaccoB npu

pacyeTHON BbicOTe BONMH Goree 5 M, MONyYeHHble pacyYeTHbIMM MeTogaMK, HeoGXoOAMMO YTOYHSTb Ha OCHOBE
nabopaTopHbIX UCCEea0BaHWIA.
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5 Harpy3ku n Bo3gencTBusi BOSIH Ha rMAPOTEXHUYECKUE COOPYKEHUSA

OcCHOBHbIe pacyeTHble NoNoXeHusA

5.1 BonHOBblE HArpy3ku 1 BO3AENCTBUS Ha MMOPOTEXHUYECKUE COOPYKEHUS AOMKHbI ONPedensaTbCsa Ans YCMOoBUM
pacyeTHOro LTOpMa MpU pacyHeTHbIX YPOBHSIX BOAbI B aKBaTOPUM.

5.2 B KayecTBe pacyerTHoro LwTopma Aans JKCcnyatauynoHHOro nepuoga cnegyer npuHAMatb LWTOPM
NOBTOPSEMOCTLIO NS COOPYXEHUN Knacca:

| - 1 pa3 B 100 nerT;

Il - 1 pa3 B 50 ner;
M nlV-1pa3sB 25 ner.

Mpn CTPOUTENLCTBE COOPYXKEHUIN B 30HaX BO3AEWCTBUSA BOJH, B KAQYECTBE PACYETHOrO LUTOpMa ANsi CTPOUTENbHOMo
nepuoga cnegyeT NpUHMMaTh LITOPM MNOBTOPSIEMOCTbLIO TSt COOPYKEHWI Kracca:

| - 1 pa3 B 10 neT;
Il - 1 pa3 B 5 ner;
MwnlV-1pasB.2,5roga.

Mpn 3TOM NOBTOPSEMOCTb PACYETHOro LITOpMa AN nepuofda CTPOUTENbCTBA COOPYXEHWA B 30HaxX BO3OEWCTBUA
BOJSIH JOSMKHa ObITb He MEHee OfHOTO pasa 3a YABOEHHLI Nepuos CTPOUTENLCTRA.

(N3meHeHHas pegakums, N3m. N 1).

5.3 MapameTpbl BOMHEHUsI NPV pPacyYeTHOM LUTOPME: 3HaYeHUs BbICOTbI, ANMWHBLI U Mepuoda BOMH pasnUYHON
obecrne4eHHOCTM B CUCTEMe, a TakkKe CrekTparibHasi MiOTHOCTb BOSHEHWS! OOMMKHbI MPUHUMATLCS MO pesyrbTaTtam
cTaTUcTMYeckol oGpaboTkM pesynbTaToB UHXEHEPHO-TVOPOMETEOPONOIMYECKMX HAaBMAEHNA.

Mpy HEQOCTATOYHOCTM [aHHbIX WHXEHEPHO-TMAPOMETEOPONONMYECKMX U3bICKaHUA  OMpeaeneHe napameTpoB
BOMHEHMS1 PACYETHOro LITOPMAa CreayeT MPOU3BOAUTL Ha OCHOBAHUM pacYeTHbIX METOAOB C rocredytollen ux
BepudMKaLmeii (NMPOBEPKOiA) Mo AaHHbIM HAGMIOAEHWIA B KOHKPETHOM MeCTe M3biCKaHui. [py OTCYTCTBMM TaKMX AaHHbIX
JonyckaeTca BepumKaLa ans akBaToOpUin CO CXOXMMM YCIOBUSAMM BOMHOOGpa3oBaHUS.

5.4 lNpu onpefeneHnn pacyeTHbIX 3Ha4YEHUIN SNEMEHTOB BOMH Ha OTKPbIThIX Y OrpaxaeHHbIX aKBaTopMsaX HEOBGXOAMMO
yynTbiBaTb cregylowye BofHooGpasylolme (oakTopbl: CKOPOCTb BETpa (€€  3HayeHne W HanpaefieHue),
NPOOOMKUTENBHOCTL  HENPEpPLIBHOMO [OEUCTBUA BETpa Had BOAHOM MOBEPXHOCTbIO, pasMepbl U KOHGUrypaLuo
OXBaYeHHO BETPOM aKBaTopuu, penbed AHa 1 rmyGuHy Boabl.

5.5 PacueTHble ypOBHM BOAbI U XapakTEPUCTMKM BETPa HEOOXOAMMO OMpPeaenaTb No pesynbrataMm CTaTUCTUYECKON
06paboTKM faHHbLIX MHOrONETHMX PSA0B HAbM4EHUNA.

5.6 PacueTbl 3n1eMeHTOB BOMH AOSMKHbI MPOU3BOAUTBLCS C yYETOM JefieHnst akBaTtopum no rnybuHe Ha crnegytoLlme
30HbI (0603HaYeHMs npvBeaeHbl B NpunoxeHusix A n C):

- ITIy6OKOBOﬂ,HaF| -C I'J'Iy6VIHOl7I d =054 - AHO He BINAEeT Ha OCHOBHbIE XapakKTepUCTUKN BOJTH;

- MenKkoBogHast - C MYyGWHOM 5L 24 =4, - OHO OKa3blBaeT BMMSHWE Ha PasBMTME BOSIH M Ha OCHOBHblE WX
XapaKTepUCTUKY;

- NpuboIHas - ¢ rmyouHow oT 4, Ao 4 B npegenax KoTopoW Ha4nMHaeTCs 1 3aBepLUaeTcs paspyLleHve BOSH;

cu,r’

- Npuype3oBasi - ¢ rMybuHol MeHee 4 B Mpepaenax KoTopol paspyLUeHHble BOMHbI MEPUOANYECKM HaKaTbIBalOTCS

cur’

Ha Geper.
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XapaKTepuUCTVK/ BOSTHEHUS!, COOTBETCTBYIOLLME PaCYETHLIM 0BGECMNEYEHHOCTAM CKOPOCTU BETPa U YPOBHA BOAbI B
aKBaToOPVK, AOMKHbI OMPEAENSTbCS C YYETOM TPaHCGOPMaLMM BOMH - M3MEHEHUSI UX NapaMeTPOB Mof BO3AENCTBUEM
TEYEHUI 1 C BbIXOAOM Ha MENKoBOAbe, pedpaKkumy Npu CIIOXKHOM peribede U Heropu3oHTanbHOM AHe, AdpaKUMM Ha
orpaauTerbHbIX COOPYKEHUAX, 0BpPYLLIEHNS.

Onpepnenenne NapaMeTpoB BOJSTHEHUS] OOSDKHO MPOM3BOAUTBLCHA PACYETHO-TEOPETMHECKMMM METOOAMM Ha OCHOBE
COBPEMEHHbIX MPOrPaMMHO-BbIMUCTIUTENBHBIX KOMMSIEKCOB WU C MPUMEHEHMEM HOMorpamMm (CM. MpuroxeHve A) u
anpobrpoBaHHbIX METOL,0B.

5.7 Pac4yeTHyto 0becneyeHHOCTb BbICOT BOSMH B CUCTEME HEOOXOAMMO MPUHUMATD:

-5% - npu onpeaeneHnn 3alieHHOCTU NopToBbIX aKBaTole|7|;

- 1% - npu onpegeneHWM HakaTa BOMH M MpU ONpPedeneHUM BbICOTHbIX OTMETOK OrpagUTENbHbIX COOPYXKEHUI
BEepTUKarnbHOro Npodmns;

- no Tabnuue 1 - npyn onpegeneHMn yCTondnBoCTM U NPOYHOCTU MAPOTEXHNYECKUX COOPYXKEHUIA U UX 3NEMEHTOB.

Ona coopyxeHun | knacca n ansa Bcex COOpyXeHUn ¢ nepnogomM cobCTBeHHbIX KonebaHun bonee 2 ¢ Heobxogmmo
YUUTBLIBATb CMEKTParibHbIE XapakTEPUCTMKM BOMTHEHMS (YACTOTHbINA CEKTP).

Tabnuua 1
'MopoTexHUYECKEe COOpYXKEHNS PacuyeTHas obecne4eHHOCTb BbICOT BOJSTH B
cucteme, %, He bonee
Coopy>xeHus BepTuKanbHOro npodmns, orpaguTenbHble COOPYXKEHNS 1

OTKOCHOrO npodomns
CkBO3Hble COOpy>xeHus 1 obTekaemble nNperpagel Knacca:
I 1

I 3
I, v 5
BeperoykpenuTenbHble COOPYXXEeHUs Knacca:

I, 1l 1
I, v 5

MpumeyaHns

1 Tpu onpegeneHnm Harpy3ok Ha COOPYXEHUst HeOOXOAMMO MPUHMMATb BbLICOTY BOMH 33adaHHOW OBecrnevyeHHOCTU B
CuUCTEME j; W [ONUHY BONH B [Auana3oHe (1—14Jx, MPU KOTOPOW OKasbliBAETCS MakCuManbHOe BO3[eWCTBME Ha

COOpY>XeHue;, ONA CKBO3HbIX KOHCTPYKUWA crefyer onpefenaTb MakCcMMarnbHOe BO3JencTBue BOSH MNpu AnvHe
pacy4eTHbIX BOJTH B Npefenax (o3— 1,44, -

2 Tpu Ha3Ha4YeHWU BLICOTHBIX OTMETOK CKBO3HbIX COOPY>KEHUM, BO3BOAMMBIX HA OTKPbITbIX aKkBaTOPUsX, PacYETHYH
06ecneyeHHOCTb BbICOT BOIH B CUCTEME A1 0COB0 OTBETCTBEHHLIX COOPYXXEHUI cregyeT npuHumMaTs 0,1%.

(M3meHeHHasa pegakums, Usm. N 1).

5.8 MakcvmanbHbI pacHeTHbIi YpOBEHb BOAblI HEOOXOAMMO MNPUHMMAThL COrfacHo TpeboBaHWAM HOPMAaTUMBHBLIX
nokymeHToB (H) Ha npoekTnpoBaHmne coopyxeHui (0ObeKkToB).

5.9 lpu onpegeneHMn Harpy3ok M BO3OEWCTBUI HA rMOPOTEXHUYECKME COOPYXEHUs 06eCcne4eHHOCTM pacYeTHbIX
YpOBHEN [OMmkHbl BbITb He Gonee: ons coopyxeHun | knacca - 1%, Il n 11l knaccoB - 5%, IV knacca - 10% no
HaMBbICLLUMM TOL4OBbIM YPOBHSIM, OMNPEnEneHHbIM C YYETOM MPUNMBHO-OTIIMBHBIX SIBNIEHWI, CE30HHbLIX KorebaHui,
BETPOBOrO M BOJTHOBOIO HaroHOB.

MpymeyaHus
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1 B 6e3nMBHbIX MOPSIX ANsl NOAMOPHbLIX MPaBUTALMOHHBLIX BOMHO3ALWMTHBLIX CTeH |l knacca v ns UCKYCCTBEHHbIX
nnshken 6e3 BONMHO3ALLMTHBIX COOPYXXEHU 06eCNeYEHHOCTb PacyEeTHLIX YPOBHEN CcrieayeT NnpMHMMaTh paBHon 1%.

2 lMNpy paccMOTpeHUM pasMbIBOB OCHOBaHUS BBMM3M COOPYXKEHUS U MEPOMPUATMIA MO 3aliMTe OT pa3MbiBa criedyer
BbIOMpaTb pacyeTHbIi YpPOBEHb BOAbI, WUCXOAS M3 YCMOBUSI MaKCUMAanbHOrO BO3OEMCTBUSI BOMH Ha SNEMEHTbI
TMOPOTEXHNYECKUX COOPYKEH.

5.10 BbICOTbl BETPOBOrO M BOSMIHOBOIO HAroHOB criedyer MpuHMMaTb MO AaHHbIM HaTypHbIX HabnwogeHund. Ons
coopyxeHuit |11 n 1V knaccoB BbICOTbI BETPOBOIO 1M BOSTHOBOTO HAroHOB MpW OTCYTCTBUM AaHHbIX HATYpPHbIX HAGMIo4eHWA
onpegensTcs pacyeToM (CM. npunoxexuve b).

5.11 Mpy OVHaMMUYECKMX pacyeTax M OLIeHKE YCTaroCTHOM MPOYHOCTU 3MNEMEHTOB KOHCTPYKLUA MMOpOTEXHUYECKMX
COOPYXXEHW CNeayerT YyuuTblBaTb CMEKTPanbHYH MMAOTHOCTb BETPOBOMO BOSIHEHWS, XapaKTEepUsyIOLLyH ero
HeperynspHocThb.

5.12 BosgenctBue wTOpMa, B TOM 4YUCIe B COYETAHMM C TEYEHMEM, Ha [HO aKkBaTOpuMM Y OCHOBaHWS
TMOPOTEXHNYECKOTO COOPYXXEHUS AOIMKHO OLIEHMBATLCSH CPaBHEHUEM 3HAYEHUIA MaKCUMarbHOW MPUOOHHOW CKOPOCTU U
Hepa3MbiBalOLLEen (OOonycKaeMon) MNPUOOHHOM CKOPOCTM  WNU  COOTBETCTBYIOLUMX KacaTeflbHbIX — HaMpshKEHWUN,
OEeNCTBYIOLMX Ha TPYHT, CnararoLllmii AHO, UK Ha MaTepuarn, UCnonb3yeMblii AN 3aWuTbl JHa OT pa3MbiBa Y NOAMbIBA
OCHOBaHWs COOpYXeHus (CM. npunoxeHue B).

Ocob6eHHOCTU pacyeTa BO3AEUCTBUSI BOSTH Ha COOPYXKEHUS Pas3fiUYHbIX TUNOB
Harpy3ku Ha BepTUKanbHble CTeHbI

5.13 Pacuer coopyXeHuin Ha BO34eNCTBME CTOSUMX BOMH CO CTOPOHbI OTKPBITON akBaTopum (CM. PUCYHOK 2) OOIMKEH
MPOU3BOANUTLCA Npu ryOuHe A0 AHA d, 1,5k W rybuHe Hag 6epMont d, > 1,25k (h - BbicOTa UcxoaHoM GeryLei BOSHbl,

M); Npu 3TOM B chopMynax Aans CBOBOAHON BOTHOBOW MOBEPXHOCTU U BOMTHOBOIO A@BMEHNs BMECTO ry6uHbl A0 AHA 4, ,
M, HEOBXOAMMO NMPUMEHSITL YCIOBHYO pacyeTHyto rmyouHy d, M, onpegensemyto no copmyne

d=dg+hyldy—de ), (1)

raed, - rnybuHa Hag NOAOLLBOWM COOPYXEHUS, M;
ky, - KO3HPULIMEHT, NPUHUMAEMBIN MO rpadhmkam pucyHka 3.

(M3meHeHHasa pegakums, Usm. N 1).
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PucyHok 3 - 'padomkn 3HaYeHnin koaddmumeHTa i,,

5.14 TopusoHTanbHyl0 BOMHOBYIO Harpy3ky P, Ha BepTuKaribHYyl0 CTeHy Mof BO3AENCTBMEM CTOSYEl BOSHbI
cregyer npuHMMaTth Mo 3MpamM BOJTHOBOTO AaBMEHMS P MO rMyOouHe Npy pasnuyHbIX yOANeHUsaX BEPLUMHBI BOJTHbI OT
CTEHbI.

MocTpoeHne 3Mp BOMHOBOrO [ABMEHWSA P OOSMKHO NPOU3BOAMTBCS MO  pesynbTaTtam  SKCNepUMeHTarnbHbIX
nuccnegoBaHnin Wunm rmgpoanHaMMYECKMX pacyeToB, a MpUM UX OTCYTCTBMM - Ha OCHOBe cnocoba, MpuBegeHHOro B
npunoxexun I

5.15 B pacuerax yCTOAYMBOCTM COOPYXEHWSI M MPOYHOCTU FPYHTOB OCHOBAHWS CREAYET YUYUTbIBATb YMEHbLUEHWE

BOMHOBOW Harpy3ku Ha CeKuMI0O BepTUKarbHOM CTeHbl Mpu noaxoge OpoHTa BOSHbI NoA Yrnowm w. KoaddpuumeHt
CHVDKEHWS! Harpy3Kku . Npv 9TOM MpuHMMaeTcs no tabnuue 2.

Tabnuua 2

<45° 60° 75°
[

1 0,9 0,7
'S:C.S

5.16 B pacyetax cnegyer yuuTbiBaTb TOPU3OHTAmNbHYH Harpysky OT AudparMpoBaHHbIX BOMH CO CTOPOHbI
OrpageHHo akBaTopumn (CM. PUCYHOK 4).

Pz
== Tnax PECUETHRIA
7 YPOBEHL
u — ——
X
a =]
=
= 2 o
FI(.I:
3 —
z P
a
Pz )
Lt PacuerHnii
=| YPOBEHE
0 "_l-_ _

dy

a - npu rpebHe BorHbI; 6 - Npy NOX6OUHE BOIMHbI

PucyHok 4 - Ontopbl AasneHns audgparmpoBaHHbIX BOSH HA BEPTUKANbHYO CTEHY U ee NOJOLLBY CO CTOPOHbI
OrpaXKgeHHOW akBaTopum

5.17 B3BelwnBatoLLiee BOSTHOBOE [aBrieHNe B ropn30OHTarbHbIX LWBaX MACCUBHOW KNagku U Mo NogoLBe COOpYKEeHWs!

crnepyer NpyMHMMaTh PaBHbIM COOTBETCTBYHOLLUM 3HAYEHUSIM FOPU3OHTAIIbHOrO BOITHOBOMO AABIIEHMSI B KpaMHUX TOYKax
(CM. puCYHKU 2 1 4) Npy IMHENHOM U3MEHEHUM €50 B Npeaenax LWNPUHbI COOPYKEHMS.

5.18 MakcumarnbHy0 MPUAOHHYD CKOPOCTb #, . .., M/C, OT AEWCTBUS CTOSAYMX BOMH HA PACCTOSHUM (,25%, OT
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nepenHen rpaHn CTeHbl creayeTt onpenensTtb rno dopmyne

_ 2'£C.sim 2
P T ey @

0,4
rae KO3(MUUNEHT 1 =g,25(i] , Npu %zzo ky=10;
P
j= 2/ .~ BONTHOBOE YMCIIO.

MakcumanbHoe 3HadeHue KacaTeflbHOro Hanps>XXeHna Ha NOBEepXHOCTU AHa T klMa, oT BO3aOencTBUST BOJSH

W Tax

crnegyeT onpenensits no copmyne

1 2
Ty raax = Epfw%,max ’ (3)

e 7, = 0,237 (gt k, "% - KOS(PULMEHT TPEHNS; NPN a < 0,63k, f, =0.3;

g = Vi o T4 2705
T- nepuon BOJHbI, C;

= NNOTHOCTb BOAblI, T/M3 .

k.= "g:.s,gr + k., - CyMMapHas rmapasiimdeckasi LiepoxoBaTtoCTb AHa,

K gr =clsy (=24, KaK NPaBWo, NPUHUMAETCA = 2,5) - LUEPOXOBATOCTb MNIOCKOro (6e3 pycrnosbix hopm) AHa,

CINOXEHHOrO rPYHTOM CPeHeil KDYMHOCTbIO [y, M;

ksﬁzl,lﬂb[l—exp(— 250§ Lb)]' LLEepPOXOBATOCTb, OOYyCIOBMNEHHAs AOHHbIMM (OpMaMn CpPedHEN BbICOTON Dys M, U
CpeaHen AnvHOW [, , M.

CpenHee 3a nepuop T 3Ha4YeHWe KacaTenbHOTO HaMpPsKEeHWs Ha NMoBepXHOCTM AHa 1., KlMa, oT BO3[EiCTBMS BOMH
[OMKHO onpeaenaTbcs no dopmyne

Teein, . (4)

Bo3MOXHOCTb pa3mMbiBa AHa akBaTopun y OCHOBaHWUA COOpy)KGHI/IVI crneayert oueHnBaTb CpaBHEHMEM ‘%max n/vinn ”l_Sw

C [OONyCKaeMbIM/ 3HAYEHUSIMU 3TUX BEMWYUH, MPU KOTOPbIX FPYHT OCTaeTcA YCTOWYMBbLIM. [lpy NpeBbilLeHUN 3TUX
3Ha4YeHUn OOMMKHbI pa3pabaTbiBaTbCa MeponpuaTus, obecneuvnBaroLllme 3almTy OT pa3mbiBa M MOAMbIBA OCHOBaHWUMA
COOpYyXeHnin (CcM. npunoxeHve B).

5.19 Pac4yer cOOpyXeHuin Ha BO3OEUCTBME pPa3bMBAIOLUMXCA BOMH CO CTOPOHbI OTKPbITOM akBaTOpuUM OOSMKEH
MPOU3BOANTLCA Mpu rMybuHe Hag GepMont 4, <1254 W rybuHe OO AHA g, =15k (CM. PUCYHOK 5). FOpU3OHTasbHYO

Harpysky ~=., kH/m, ot pa36MBarou.|,ch;| BOJTH crnienyer onpenendrtb no ankpe OOKOBOro BOJTHOBOIO AaBrieHMs, npu
NoCTpOEeHUn KOTOpOVI 3Ha4YeHusa p, klMa, ans opaouvHat Z, M, cneayeT npuHuMaThb Mno cpopmynaM:

Zl = —.31 pl = U ) (5)
2;=0 73 =15pgk (6)
- (7)

z3=dy *” chkd,
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PacyeTHbIA

PucyHok 5 - Sntopbl AaBneHns pa3buBatoLLyxcsl BOMH HA BEPTUKAmNbHYH CTEHY

BepTukanbHyto Harpysky £, kH/M, ot pa3bMBalOLLMXCA BOSH CNeayeT MpuvHMMaTb pPaBHOW Nnowaan antopbl
B3BELUMBAIOLLErO BOSTHOBOrO AaBeHNs 1 ONpeaensTb no opmyne

B =nf2, (8)
2
roe L - kodhdMUMEHT, NPUHUMAEMbIN PaBHbLIM |.L=U,55+0,05ﬁ; npu ﬁsB cnenyert npuHUMaTb =07 ; Npu
BEf BTEf
e
—29% 1 =10.
dy-d; " Lo

MakcumarnbHyo NPUOOHHYI0 CKOPOCTb BOAb Yy o M/C, Hap, NOBEepPXHOCTbIO GepMbl Mepen BepTHKarnbHON CTEHOM
npu pasbuBaloLLMXCS BOMNHaxX crieayeT onpeaensaTb no dopmyrne

gh
chid; '

S max = (9)

5.20 Pac4yer coopyxeHuii Ha BO3AeVCTBME MPUOOVHBIX BOSH AOMKEH MPOM3BOAWUTLCS Npu MybuHe 4, <4, Ha
NPUMbIKaOLWEM K CTEHe yyacTke AHa MNPOTSKEHHOCTbIO He MeHee ()53, (CM. pucyHok 6). BosBbleHue BepLUvHbI
MaKcumasibHON NpMBOMHON BOMHbI 1, ..., M, Ha[, pac4eTHLIM YPOBHEM CrieayeT onpeaensrs no gopmyne

=0,5d,, + kg, (10)

Mg, sur

rAe k. - BbiCOTa NPUOONHON BOSHBI, M (CM. NpUMoXeHue A);
d., - KpUTnyeckas rnyouxa, m.

FOpM3OHTanbHY0 Harpysky 7., KH/M, oT NpuBOiHbLIX BONH HEOBXOAMMO NpUHMMATL MO 3nope GOKOBOro BOMHOBOIO
[OaBrieHvis, Npu aToM 3HadeHve p, kla, Ans opguHaT z, M, AonycKaeTcs onpeaensTb No opmynam:

Zl=—.325w. p1=01 (11)
Zq = —%}gsw Py =15pgha, (12)
P = pg’fgsur (13)

3 =dy - LY

Sur

rAe i, - CPeAHAsA AnuHa NPUBOVHOM BOSHbI, M.
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a - C BEpXoM NocTenu Ha ypoBHe AHa; 6 - C BO3BbILLAKLLENCS Hag AHOM NOCTENbIO
PvicyHok 6 - Snitopbl AaBneHUs NPUGOMHLIX BOMH Ha BEPTMKAmNbHYH CTEHY

BepTMKaanyro Harpysky ~,., kH/m, ot I'IpI/I6OI/|HbIX BONMH cnegyetr npuHMMatb paBHOWM nnowagn  3npbl
B3BellunBaloLlero BOJIHOBOro AaslieHna 1 onpenendaTtb no q)opmyne

Py = o,?[@] : (14)

MakcvmManbHas NpuAOHHAs CKOPOCTb Y OCHOBaHWS BEPTUKAIbHOW CTEHbl CO CTOPOHbI OTKPLITOW akBaTopum npwu
AEeNCTBMM NPUBOMHON BOMHBI I, ., M/C, AOKHA ONPeaenaTbes no gopmyse

(15)

Harpy3ku n Bo3geicTBusA BOJTH Ha COOPYXXeHUsi OTKOCHOro npod uns

5.21 lpu onpegeneHun BbICOTbl HakaTa BOMH Ha OTKOC j
dhakTopsl:

vm (CM. PUCYHOK 7) AOMXHbI YYNTbIBATLCA Criedytolime

- BbiCOTa U AfIMHA pac4ETHbIX BOJH;

- LIepoXoBaToOCTb NOBEPXHOCTU OTKOCQ;

- MnbTpaLMOHHbIE CBOMCTBA MaTepuana, obpasyroLero oTkoc;
- HanpaBfieHWe N CKOpPOCTb BETPA;

- ry6ByHa Bogbl B akBaTOpUM nepen CoopyKEHNEM;

- yron nogxoAa (ppoHTa BOSHbI K NIMHWKM Ype3a BoAbl Ha OTKOCE.

OnpeneneHve BLICOTbI HakaTa BOMIH Ha OTKOC CredyeT Mpou3BoOAUTb MO pesynbrataM 3KCNepUMEHTarbHbIX
nccrnenoBaHuii U/MNn rMapoauHaMUYECKVX PacYeToB, a NP UX OTCYTCTBUN METOAaMMU, NPUBEOAEHHBIMU B NPUIoXeHnn .
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HedopMrpyemMocTb 3a BpPeMsi pacHETHOro LUTOPMa MNIsPKHbIX OTKOCOB CriedyeT OueHVBaTb MO AaHHbIM HaTypHbIX
HabnogeHun (B TOM Yucne Ha aHanorax) M ruapaBriM4eckoro MOAENMPOBaHMA B COYETAHUM C anpobyupoBaHHbIMU
pacyeTHbIMW MeToAaMW.

PAcYeTHLIN ypoBEHb

PVICyHOK 7 - Cxema K onpenenexHnto BbiCOThl j, ., Hakata BOMH Ha OTKOC

5.22 BonHoBoe [fOaBrneHue Ha 3aluuMTHOe NMUTHOE KperreHne oTKoca [OIMKHO OonpedenaTbCA Ha OCHOBaHWU
pe3ynbTaToB p3NYEcKoro W/unm maTeMaTUYeckoro MoaenmMpoBaHus, a Npy UX OTCYTCTBUN - MO hopMyiaM MPUINOXKEHUS!

n.

5.23 Tlpn KpenneHuM OTKOCA KaMeHHOM HabpoCKOW, OObIKHOBEHHbIMM W  (PAaCOHHBbIMM  BETOHHBbIMM UMK
Xenes3obeToHHbIMM Brokamy pacyeTHas Macca OTAENbHOro afieMeHTa onpeaenseTcs no gopmMynamM npunoxexHus B.

Harpy3KV| OT BOJIH Ha o6 TeKkaeMble nperpagbl U CKBO3HbIe COOpPYyXeHus

5.24 Harpysku oT BonH Ha oGTekaemble Nperpadbl U CKBO3HbIE COOPYXEHWS OOIMKHbI ONpeaensATbCs Ha OCHOoBe
SKCMEepUMEHTAanbHbIX WUCCNEenoBaHuiA Wunn pelleHns rmapoanHaMuYeckon 3anadn obTekaHus nperpaibl BONHOBbLIM
MOTOKOM, a MpWU MX OTCYTCTBUM - MO MeTody, NpUBEdEeHHOMY B MpunoxeHun E, ocHoBaHHOMy Ha aHanMTUYEeCcKOM
peLLeHun B TPETbeM NPUBIIKEHWN 3aa4mM O GeryLLmX NoTeHLManbHbIX BOITHaX.

Harpy3KV| OT BOJSIH Ha OOTekaemble nperpagbl U CKBO3Hble COOPYXEHUA OOJDKHblI onpedenAaTbCA Kak CyMma
CKOPOCTHOINO “ MHEepLMOHHOro KOMIMOHEHTOB, O6yCJ'IOBJ'IeHHbIX COOTBETCTBEHHO J1OKallbHbIMW 3HAa4Y€HUAMU CKOPOCTU U
YCKOpPEHUA BOJNTHOBOIo ABWMXEHUA XNOKOCTW.

OvHammyecknin adbdeKT OT BO3AEUCTBUS HEperyrispHbIX BOMH Cregyer yuuTbiBaTb TOMbKO B Tex cryvasx, korga
nepuog COBCTBEHHbLIX KomebaHui COOpY>XeHWs COM3MEpPUM CO CpedHVM nepuogoM Haberawowmx BonH (cm. E.19
npunoxexus E).

5.25 MakcumanbHyo cuny BO3AEWCTBUS BOMH Ha BEPTVKaNbHY oGTekaeMyto nperpagy (CM. pUcyHok 8, a) crnieqyer
onpeaensaTb U3 psga 3HadYeH, NonyyvaemMbiX NPy pasnuyHbIX yaaneHUsX . - x4, BEPLUUHLI BOMHLI OT nperpagbl.

5.26 MakcvmarnbHble 3Ha4YeHUs1 Harpy3ku OT BOJTH Ha FOPU3OHTarbHY0 00TekaeMylo nperpady, PacronoXeHHY Ha
HEKOTOPOM yAareHuM OT [Ha aKBaTopWUK UK Nexallyto Ha AHe (CM. pUcyHOK 8, 6), OOMKHbLI ONpeaensTbCs Takke npu
Pa3snUYHbIX YOANEHUAX o _ 4 BEPLUMHBLI BOMHbI OT Nperpagbl ANs ABYX CIyYaes:

- MakcvMasibHON ropU3OHTaNIbHON CoCTaBnstolen Harpy3kn 2, Mpy COOTBETCTBYIOLLEM 3HAYEHWUN BEPTUKaNbHOW

COCTaBMsIOLLe Harpy3kn B, ;

- MakcumasibHOW BEPTUKaNbHOW COCTaBNSAOLLEN HArpy3k1 7, - NpYU COOTBETCTBYIOLLEM 3HAYEHWUW rOPU3OHTaNbHO

COCTaBSAIOLLEN HArpy3KN F, .
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BeplwwmHa
CpagHan BonHoBanA
NHHAA
o = PacueTrHmi
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a - BepTuKarbHble, 6 - rOpU3OHTalbHbIE

PucyHok 8 - CxeMbl K ONpeaeneHmio BOMHOBbIX Harpy3ok Ha obTekaemMble nperpagpi

5.27 Pacuet Harpyskus OT BOMH Ha CKBO3HbIE COOPYXKEHMSI UM OTAENbHO pacnonoXeHHble obTekaeMble nperpagbi
[OOIMKEH NPOU3BOANTLCS C YYETOM LLIEPOXOBATOCTU MX NMOBEPXHOCTM.

5.28 MakcvmManbHy NpUOOHHY CKOPOCTb ¥ s ? M/C, B TOYKaX, PacrofnioXXeHHbIX Ha KOHType nperpagbl (g—gp= U
270°) n Bnepeau nperpagpbl Ha paccTosAHUM [ 253, OT KOHTypa nperpaasbl (g = g°), CneayeT onpeaensatb no gopmyne

w1

Vi =2, ot , (16)
R
roe KoaguLMeHT @, NPUHMMAETCS no Tabnuue 3.
Tabnuua 3
MonoxeHne pacYeTHbIX TOYEK 3HaveHus KoadpdmumneHTa @ NPV Dy,
0,2 0,3 0,4
Ha koHType nperpagbl 0,98 0,87 0,77
Bnepenu nperpagbl 0,67 0,75 0,75

Harpysku ot BeTpoBbIX BONH Ha 6eperoykpenurenbHble COOPYKEeHUs
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5.29 MakcumanbHble 3Ha4YeHWst TopusoHTanbHoW 7, kH/M, 1 BepTuKanbHbIXx 5, U £, KkH/M, npoekuwui
pPaBHOOENCTBYIOLLEN HArpy3ks OT BOMH Ha MOABOAHbLIA BOMHOMOM HeOOX0AMMO NpMHMMATh MO 3npam GOKOBOro U
B3BELLMBAIOLLLEr0 BOITHOBOIO AaBrieHus (CM. pucyHok 9). MNpu atom p, kla, 4OmMKHO onpeaensaTbca B 3aBUCUMOCTU OT Z C
YyYeTOM YKIOHa AHa i no dhopmynam, npueeaeHHbIM B Tabnuue 4.

Tabnuuya 4
OpguHaTta z, m, dopmyna ons dopmyna ons onpegenexHns aasnenus p, klla Ycnosusa
3Mopbl JABMEHUsT | onpedeneHusl opanHaThl Z, NPUMEHUMOCTU
M dopmy bl
| 71 =pelz —2;) 5 =23
(BEpx noaBoAHOro P = z 22y
BOIMHONOMA)
A d - '
22 S0 pa= pgk[0,015—+0,23—21]—p324 120,04
zy= o,z&f[—J d d
(noaowiBa BOMHbI) d w004

72 =pglza—z4)

13 :
z . , i=0,04
: P3=kypy k=07 +0,003(%J
(BHo akBaTopuu i=0,04
nepes BOSTHONOMOM) 7=
z4 z4=—koglzy —25)+2
NOBEPXHOCTb BOAbI b
(nosep A k. =088-031%
3a BOTHOSTOMOM) d
Z5
b2
25 =037d| =
(rpebeHb BOMHbI d
nepen, BOMTHONOMOM)
e Mo Beper
r._______,.--"'r' -‘\ PC
® \
PacqeTHLIR ypoReHs o W P
kv
—1 — =2
l'''‘'-----——_——---""".".J —

PI/IcyHOK 9- 3I'IIOpr BOJSTHOBOrO JaBfiEHMS HA NOABOAHbLIA BOSTHONOM

5.30 MakcumanbHyto MPUOOHHYH CKOpPOCTb I, ., M/C, nepen OGeperoykpenurtenbHbiM COOpYXXEHMEM B Buae

BEPTUKaIbHOM UK KPYTOHAKIMOHHONM CTEHbI crieayeT onpedensaTb no dopmyrne (2).

Ansa coopyxeHus B BuAe NOABOAHOTO BOMHOMOMA Mpw onpeaeneHnn i, . no dopmyne (2) koaddUUMEHT i,
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06
DOIMKEH ObITb NPUHAT Mpu A <20 PaBHbIM & _ 182[1] ; pu Eggg cregyer npuHUMaTh k; =11.
o ! d o

MakcvMarnbHyto  MPUAOHHYI0 CKOPOCTb  BOAbI F4, .., M/C, nepen GeperoykpenuTernbHbIM - COOpYXXEHUeM Mpu
pa3bvBaroLLmxCA U NPUBOVHBIX BOMTHAX HAAeX T onpeaensaTbs COOTBETCTBEHHO no copMynam (9) u (15).

5.31 MakcumarnbHble 3Ha4YeHUs1 TOPU3OHTANbHON E, kH/m, n BEPTUKAIbHBIX £, nE, kKH/m, npoekuni

PaBHOAEWCTBYHOLLEA Harpy3kM OT pa3bMBalOLLUXCS BOMH Ha BEPTUKANbHY BOMHO3ALLUTHYIO CTEHy (MpUM OTCYTCTBUM
3acbINkU rpyHTa CO CTOPOHbl Gepera) HeOGXOAMMO MPUHMMATL NO 3nopaM GOKOBOrO W B3BELLMBAMLIErO BOMHOBOMO
naenexnin (cm. pucyHok 10). Mpu aTom 3HaveHus p, kMa, 1y, , M, AOMKHbI ONPeaenAaTLCA B 3aBUCUMOCTM OT MecTa

pacnorfioXXeHnA COOpPYyXKEeHNA:

- MpU PacronoXeHNM COOPYXXEHUsI B CTBOPE MOCIegHero obpylieHus NpubonHbIX BONH (CM. pucyHok 10, @) no
dopmynam:

Pu= pg}s5r(0,033§+ 0,?5] ; (17)
Me = ~Bu; (18)
RE

- MpY PacronoXeHUN COOPYKEHUsI B NPUype30oBoit 30He (CM. pucyHok 10, 6) no cdopmynam:

7 = {1—0,3“_*'qu ; (19)
a?‘!
f,=— 2L (20)
pg

- MPW PacroroXeHUn COOPYXeHNUs Ha Gepery 3a nuHWen ypesa B npefenax Hakata BonH (cMm. pucyHok 10, 8) no
dopmynam:

- U,T{I—Q—IJ% : (21)

S (22)

roe 1, - NpeBbilleHne rpebHs BOMHbI Hafl PaCHYETHLIM YPOBHEM B CTBOPE BOSHO3ALLMTHOMN CTEHbI, M;
i, - BbICOTA Pa3bMBaIOLLIMXCA BOIH B CTBOPE MOCIEAHEro 0bpyLUeHns nepen COOpyeHnem, M,

d- rny6v1Ha BOAbl B CTBOpE nocriegHero OprUJeHMFI BOJTH, M;

a, - PACCTOsAHWe OT CTBOPA NocrneAHero obpyLIeHns BOSTH 40 NIMHWKM ypesa (NpuypesoBas 30Ha), M;
a; - PACCTOAHME OT CTBOPA MOCIEAHEro 0bpYyLLEHNS BOMH A0 COOPYXEHNS, M;
a; - PACCTOAHME OT NHWM ypesa BObl A0 COOPYXKEHNS, M;

@y~ PAccTosiHMe OT NWHWM ypesa BOAbl A0 YCMOBHOW rpaHuubl Hakata Ha Geper pa3GuBaroLMXCH BOMH (Npu
OTCYTCTBMWU COOPY>KEHUS), M, onpegensemoe no dopmyne

= hrunl%Ctg R (23)
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kv, - BPICOTA HaKaTa BOMH Ha Geper, M, onpeaensiemas no 5.21.

runl
MpmeyaHna

1 Ecnu opauHata Bepxa COOPYXEHUS! z =-034, M, TO 3Ha4YeHVs BOMHOBOIO [AaBMeHVs, OnpeaensieMbie o
cpopmynam (17), (18)* n (21), HeOBXOAUMO YMHOXATL Ha KOIMULMEHT £, ; , MPUHUMaEMbI no Tabnuue 5.

* TekcT OOKyMeHTa COOTBETCTBYET opurnHany. - I'Ipmmeanme n3rotoBuTens 6asbl AaHHbIX.

2 B cpopmynax (19)  (21) paBneHune p, Bbluncnsetcs no gopmyne (17).

Tabnuua 5
OpavHaTta Bepxa COOPYXEHUst z;, M -0,3h 0,0 +0,3h +0,65h
KoadhcpmumeHt i, 0,95 0,85 0,8 0,5

a - B CTBOpe nocnefHero oGpyLLeHVst BOmH; 6 - B Npuype3oBOV 30HE; 8 - 3a NMHKEN ype3a

PucyHok 10 - Sntopbl BOMTHOBOTO AaBfIEHUs1 Ha BEPTMKAIbHYO BOMHO3ALLMTHYO CTEHY NpY Pa3fiM4HOM PacronoXeHUm
COOPYXEHUSI

5.32 MaKkcuMarbHble 3Ha4€HUs ropu3oHTansHon £, , kKH/M, 1 BepTukarnbHom E, KH/m, npoekumnin paBHOAENCTBYOLLEN

MNVHENHOW Harpy3ky OT paspyLUMBLUMXCS BOSH Ha BepTMKanbHYl BOMHO3ALUMUTHYK CTeHy (C 3acbIiNkoW rpyHTa co
CTOpPOHbI Gepera) npu oTKate BOMHbI HEOOXOAMMO MpUHMMAaTL MO 3npaM GOKOBOro M B3BELUMBAKOLLErO BOMHOBOMO
AasneHni (CM. pucyHok 11). Mpn 9ToM 3HaYeHve . , KlNa, AOMKHO OnpeaensaTbLCA no (opmyne

Py =pg(&zr _0=?5’E35Jr)’ (24)
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rae pz, - NMOHWKEHNE NOBEPXHOCTU BOAbI OT PACHETHOro ypoBHS Nepes BepTVIKaJ'IbHOVI CTEeHoMn Nnpun OTKaTe BOJIHbI, M,
NPUHNMAEMOE B 3aBUCUMOCTU OT PACCTOAHUA 4; OT NMHUKM ype3a BOAbl 0 COOPYXEHUA PABHLIM: MPU «; = 3, Az, =0 U

NPN g; <3y, Az, = 0,250k,

2 PacyeTHEIA yposeHs N

I’!_oaepmnmb BOO&

NP OTHETE BONHDL

PI/IcyHOK 11 - 3I'Il0pb| BOJTHOBOIo faBJieHnA Ha BepTuKalribHY BOJTHO3ALWUTHYHK CTEHY MNMPU OTKaTte BOJIHbI

5.33 BonHoBoe gasnexuve p, kl1a, Ha KPMBONMMHENHBIN Y4aCTOK CTEHbI HEOBXOAMMO NPUHMMATh MO AMpe BOMHOBOIO
[aBreHnsi Ha BepTUKarbHYl0 CTEHy cornacHo 5.31 ¢ OpMEeHTMPOBaHMEM 3TOW 3MIOPbl MO HOpPManM K KPUBOJTMHENHON
NMOBEPXHOCTU (CM. PUCYHOK 12).

PucyHok 12 - 3ntopa gaBneHns BOSTH Ha KPMBOSMHENHBIN Y4aCTOK BONTHO3ALLMUTHOW CTEHbI

kH, w» BepTukanbHoW £, KH, npoekymnn

5.34 MakcvmarnbHble  3HAYEHWS  TOPU3OHTAmNbHBIX F, ..,  Bypys

PaBHOAENCTBYIOLLEN Harpy3ku OT BOMH Ha 3M1eMeHT OyHbl ANUHOW ; HEOGXOAMMO MPUHWMATL MO 3Mnopam GOKOBOro U
B3BELUMBAIOLLErO BOTHOBOTO AaBreHns (CM. pucyHok 13). Mpu 3TOM 3HaYeHMs BOMHOBOTO 1aBMNEHNA Ha BHELLHIOW p, .,
kMa, 1 TeHeBylo p,,;, KMa, rpaHn ByHbl 1 COOTBETCTBYIOLLME BO3BbLILLEHNS PEBHA BOMHLI 1., M, U 14, M, AOIDKHbI

onpenensaTbcs No gopmynam:

3 .
Pextlme) =£kapgh(1+ 0052 osjl, (25)
T]E!H = pgﬂ ’ g = % , (26)
FE pE

rae k, - Ko3UUMEHT, NPUHUMaEMbIN No Tabnvue 6, B 3aBUCUMOCTU OT Yrna ¢ NOAXoAa hpOHTa BOSHbI K OyHe.
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Mnax

PacyarHiifA
EJ_ _E YpOBEHE
= =

Px.eﬂ

Pr,l'nr

il

PucyHok 13 - 3ntopbl BOMTHOBOro AaBneHust Ha GyHy

Tabnuua 6
'paHb OyHbI . KoadbhmUMeHT f, Npu 3HaYeHum ; ;5
ctgo
0,03 1 meHee 0,05 0,1 0,2 n Gonee
Brewwunssa (int) - 1 0,75 0,65 0,6
TeHeBas (ext) 0 1 0,75 0,65 0,6
0,2 0,45 0,45 0,45 0,45
0,5 0,18 0,22 0,3 0,35
1 0 0 0 0

5.35 OnpegeneHve COOTHOLLEHMSA BOSHOBLIX Harpy30K Ha BOMHOracsllMe COOPY>XEHUS C BOSHOBOW KamepoW
npusegeHo B [3].
BospencTBue cynoBbIX BONH Ha KpenneHusi 6eperoB KaHanoB

5.36 3HaueHust BbICOTHI B, M, N ONUHBL 3, , M, BOITH, BO3HMKaKOWWX Npu ABWXEHUN BOAOM3MELLaOWmMX Cynos,

crnegyeT onpenensits no opmynam:

2
By =2 |%s (27)
g &
Vz
Ny =565, (28)
g

roe 4, v j, - ocaaka v AnvHa cyaHa, m;
V - ckopocTb cygHa, M/C;
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5 - k0abdmumeHT obLLelt NONHOTLI CyAHa.

MpumMedanve - Mpu onpegeneHvy nNapameTpoB BOSHbI, BO3HUKAKOLLEN Mpy ABWKEHUM BOOOU3MELLAIOLWMX CYLOB B
BOJOTOKaX (pekax, kaHanax), crnefyer yuuTbiBaTb, YTO CKOPOCTb cyaHa V, M/c, He JomkHa MpeBbllaTb [OMnyckaemoe
3HayeHve I, , M/C, onpeaeneHHoe HOPMAaTUBHLIMMA akTamu Ans paccMmaTpyBaemoro BoAHOro nyTu. Mpu oTcyTcTBuw

HOPMaTMBHbIX JaHHbIX ¥, . onpeaenseTcs no dopmyne

Vim =0,9J[6COSW—2(1—ka ):|g§ : (29)

roe i, - OTHOLLEeHWe NOABOAHOMN MIIOLWaaw NoNepeYHoro CeYeHns CyaHa K NoLLaamn X1BOro ceveHns kaHana A, Mz2;
b - WwupvHa kaHana, M, no ypeay Bofbl.

[Npn ABYXCTOPOHHEM ABWXEHWUM OLHOTMUMHBIX CYA0B YNCIIEHHOE 3HaYeHve i, B hopmyne (29) cneayer yBenuymsatb
B ABa pa3a.

5.37 BeblcOTy HakaTa k., M, CYAOBOW BOJfIHbI Ha OTKOC (CM. puUCyHOK 14) cneayer onpefenste no dopmyne (
Vspc-zdm)

2

Bygh= £
rsh =Pt 1-0.05ctg

rae p,; - KO3(MULMEHT, NPUHUMaEeMbIi AN OTKOCOB, OBNMULOBaHHbLIX CMIOWHBIMKA NAUTamMK, paBHbIM 1,4, KameHHbIM
mMoLleHrem - 1,0 n kameHHon Habpockom - 0,8.

PucyHok 14 - Ontopa faBneHust Cy[0BbIX BOSH Ha KPenneHnsi GeperoB kaHanoB npy HakaTe BOMHbI HA OTKOC

5.38 MakcumarnbHOe 3HadeHuWe Harpy3kv OT CYAOBOW BOMHbI Ha KpenneHust GeperoB kaHanoB P, kH/M, JomkHO
NMPVYHMMATBLCS MO 3Mpam BOJTHOBOrO LaBfEHUS, MPU MOCTPOEHUN KOTOPbLIX MPUMEHSIIOTCSA ¢hopMynbl, NMPUBEOEHHbIE B
Tabnuue XK.1 (npunoxexuve X).

6 Harpy3ku ot cynoB (nnaBy4YmMx o6 LEKTOB) Ha rMAPOTEXHUYECKMUE COOPYKEeHUSA

6.1 lNpu pacyere BO3OENCTBUA Ha rMOPOTEXHUYECKME COOPYXEHUs OT CydoB (nnaBy4vmx ob6bekToB) Heobxogmmo
onpenensTb:

Harpy3ku ot BeTpa, Te4eHnA U BOJTH Ha nnaByyune 00ObeKThI;

Harpy3ku OT HaBalia npuBapToBaHHOIoO CyHa Ha npu4varibHoe COOpy>XeHue rnpu nencTeun BeTpa, Te4eHNdA 1 BOJIH;
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CipaHuua 22

Harpy3ku OT HaBaJlia cyHa npun ero nogxoge K rnoptoBomMy rnpu4aribHOMY COOpPYXXEHUIO;

Harpy3ku OoT HaTtsaXeHua LWBapToBOB MNMpKU OencTBuKn Ha CyOHO BeTpa, Te4eHnA N BOJH,

pasmbiBatoLLee AENCTBME OT BUHTOB CYAOBLIX ABVXKUTENEN.

PacuyeTHble NOBTOPAEMOCTN BHELLHUX BO34ENCTBUN Ha akBaTopun nopta AO0SMXHbl MPUHUMATbLCA B 3aBUCUMOCTU OT
NPOAOIKUTENTBHOCTU CTOAHKN CYyOB U 06yCJ'IOBJ'IeHHOF0 nMvm Tuna LIJBapTOBHOI7I CUcTeMmbl (CM. Ta6J'IVILI,y 7).

Tabnuuya 7
Ycnosus akcnnyataumm | pynna OcobBeHHOCTH 3KCNyaTauMOHHbIX HavmeHoBaHMe BHELLIHMX BO34ENCTBUN
LLIBAPTOBHO-OTOONHbIX yCcnoBsui
cucTem LLIBAPTOBHO-OTOOMHbBIX CUCTEM Betep | TeueHue BonHeHve
OnuTtenbHo 1 [NpoBeneHne pasnnyHbIX Mcxoas n3 TexHUYecKknx BO3MOXKHOCTEN
aKcnnyaTmpyemblie TEXHOSOMMYECKMX Onepawui no KOHKPETHOro CyZHa 1 npuyana, Ho He
LLIBaPTOBHO-OTOOMHbIE obcnyxusaHuio (CHabXeHno) cyaHa y | MeHee ogHOro pasa B rog
CUCTEMbI CTaLMOHAPHBIX Norpy304HbIX, TOMMMBHBLIX MPUYanNoB 1
1 NnaBy4ux Npu4anos T.n. CTOsIHKa [OMNYCKaeTCA TOMbKO B
MOPCKMX NMOPTOB ©naronpusTHLIX MOrOAHbIX Y CITOBUSIX.
Mpy nporHo3e yxyaLlweHnst norogsl
CYAHO OTX0AUT OT Mpuyana
2 CT1osiHKa cygHa B LUTOPMOBbIX OnuH OgwH pa3 B | OguH pas B rog,
YCNOBMSAX Y Crneunanm3npoBaHHbIX pa3 B 50 50 net*
(Morpy304HbIX, TOMAMBHBIX U T.N.) U ner*
CTOSIHOYHbIX MpUYanos
3 PasoBas HenpepbiBHas cTosHka cygHa | OguH OnuH pas B | OguH pa3 B 10
y npuyana go Tpex Mecsiues 6e3 pa3 B 10 10 ner net
BO3MOXHOCTM OTBOAA OT npuyana net
4 MHorokpaTtHble CTOSIHKM CyA0B Y OnuH OnouH pas B | OguH pa3 B 50
npu4arnoB, Cy40CTPOUTENbHbIX U pa3 B 50 50 net* net*
CYAOPEMOHTHbIX 3aBOAOB U T.M. 40 net*
Tpex MecsaueB Unu HenpepbiBHas
CTOsiHKa y npuyana go 1-2 nert 6e3
BO3MOXHOCTM OTBOAA OT npuyana
5 HenpepbiBHasi CTOsSIHKa NnaBy4yero OgvH OgwH pa3 B |OguH pas B 100
obbekTa bonee oByx net 6e3 pa3 B 100 net* net*
BO3MOXHOCTM OTBOAA C MecTa 100 net*
CTOSIHKM (kopabrnn-my3seun, nnasy4uve
TennoanekTpocTaHuum, B TOM Ymcne
aTOMHble, MIIaBy4ne SOKM 1 T.M.)
KpaTtkoBpemeHHO 6 [NpoBeaeHne MopCKMX onepauui, Mcxona u3 TeEXHUYECKMX BO3MOXHOCTEN
aKkcnnyaTmpyemble OrpaHMYeHHbIX MO NOrogHbIM CYL0B, MnaBy4mx 0ObEKTOB U
LLBapTOBHO-OTOOMHbIE YCINOBMAM: OSIMTENBHOCTBLIO OO0 TPEX obopyaoBaHMs, UCNOMb3YyeMbIX Mpu
cucTeMbl Npu CYTOK; ANMTENbHOCTbLIO Bonee Tpex npoBeAEeHNM MOPCKOW onepauun, HO He
NpoBeLEeHNN MOPCKMX CYTOK Mpu obecneyeHnn BO3MOXHOCTH MeHee OfHOro pasa B rog
onepauumi UX NpepbiBaHUS 1 OTBOA4A CYAO0B U
nnaBy4Mx OObEKTOB B 3aLUULLIEHHOE
MecTo
7 [NpoBeneHne MOpCKMx onepauni, OnuH OguH pas B | OguH pas B 5-
HeorpaHWYeHHbIX Mo NOroAHbLIM pa3 B 5 | 5-10 net** 10 net**
YCNoBMAM, NP1 ANUTENBHOCTU 10 net**
onepauum 0o ofgHoro mecsua 6es
BO3MOXHOCTU NpepbiBaHUS onepawum
1 oTBOAa Cy40B B 3alLMLLEHHOE MECTO
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8 [NpoBeneHne MOpPCKMX onepawni, OnvH OgwH pa3 B | OguH pa3 B 50
HeorpaHM4YeHHbIX MO MOroAHbIM pa3 B 50 50 net* ner*
YCMNOBUAM MPUY AJIUTENBbHOCTM nert*

onepaLum CBbiLle 0QHOro Mecsua

*

Mpu cooTtBeTcTBYOWEM OBGOCHOBaHUM pacyeTHass MOBTOPSEMOCTb BHELIHWX BO3AEWCTBUIA MPUHUMAETCS B
COOTBETCTBUM C PACHETHBLIM NEPUoAOM NMOBTOPSEMOCTH A5 NPUYaNbHOMO COOPYXEHWS 3a4aHHOro Knacca.

** MeHbLUee 3HadYeHne NOBTOPSIEMOCTU BHELLHUX BO3AENCTBUM (OOUH pa3 B MATb fET) NPUHMMAETCHA Npu NpoBegeHuu
MOPCKOW OnepaLn Ha OTKPbITbIX aKBaTOPUSIX HA yganeHun ot Apyrmx obbekTos, a 6onbliee (oguH pa3 B 10 ner) - npu
NpoBeAEHNN MOPCKOW onepaLum NobnmnsocTn OT ApYTNX COOPYKEHWUNA.

(N3meHeHHas pegakums, N3m. N 1).

6.2 lNMpn pacyere rMapOTEXHUYECKMX COOPYXKEHUIA HA AENCTBME Harpy30K, nepedaroLmnxcsa oT nnaByyYnx o6beKkToB Ha
nanbl, KOPHEBbIE 4acTU MPMYarioB M aHKepHble OMnopbl (ANs MPUHATOrO Yucna, kanubpa u ANWHbl CBS3EN, 3HAYEHWN
HaTsXeHWS CBSA3el B MepBOHaYanbHOM COCTOSIHAW, MaccCbhl MOOBECHbLIX FPy30B U MECT WX 3aKkpenneHus), HeoGxoaumo
onpeaensTb:

- FTOPV3OHTarbHbIE U BEPTUKANbHbIE HAarpy3ku Ha COOPYXXEHWS U aHKEPHbIE OMOpbI;

- HanbonbLUVe YCUNns B CBA3SX;

- nepemMeLleHnda nnaBy4nx OObEKTOB.

MpumedaHne - Ha mopsx ¢ npunvBamMu M OTNIMBaMK OnpeferieHne YCUnuiA B 3rieMeHTax packpenneHust crieayer
NMPOV3BOAMUTL MPY CaMOM BbICOKOM U CAMOM HMU3KOM YPOBHSIX BOAbI.

6.3 Harpysku Ha aHKepHble Ornopbl, YCUMUS B CBA3AX U NepemelLieHUs NnaBy4mx 06beKkToB HeoGXoaMMO onpenensiTh
C YYETOM OMHAMVKM OEWACTBMS BOSH, MPU 3TOM COOTHOLUEHMSI MEpPUOOOB CBOGOOHBLIX W BbIHYXXOEHHbIX KorebaHui
nnaBy4nx o6GbEKTOB AOMKHbI MPUHUMATbLCS U3 YCMNOBUSA HEAONYLLEHUS PE30OHAHCHbIX SIBIIEHUIA.

Harpysku oT BeTpa, Te4eHUs U BOSTH Ha NNnaBy4Yne 06bLEeKThI

6.4 PacuyeTHble 3HavyeHUsa nonepedHon O s kH, 1 npogonkHom N, KH, ropumsoHTanbHbIX COCTaBNSAOLINX CUMbI
BO34ENCTBUS BETPA Ha NnaBy4ne o6bekThl cnegyeT onpeaensts no dopmynam:

- OnAa CcygoB U nnaBy4vnx npudanos C NpULLBapToBaHHbIMU CyaMU

0, =736 107 472 (31)
N, =490107 477 (32)
- On4d nnaBy4ux OKOB
0, =795 10° 452 (33)
N, =79510° 45 (34)

rae A, W 4 - COOTBETCTBEHHO GoKoBas M nobosas HagBOAHbIE NMOLAAW NapyCHOCTYM (CMMYaTOB) MNaByunx 06LEKTOB,
Mz;

¥,W I} - COOTBETCTBEHHO MOMepeyHas M MpofonbHas COCTaBMSAIOLIME CKOpPOCTW BeTpa M/C, B MOpbiBax C
ocpeaHeHnem 1 MUH, NOBTOPSIEMOCTb KOTOPbIX MPUHUMAETCA B COOTBETCTBUM C Tabnuuen 7,

- KOO(PMLMEHT, 3aBUCALLMA OT HaUGOMbLUEro rOPU3OHTANbHOMO pasmepa, MOMNepPeYHOro WNu MPOAOIIbHOMO
CUNyaTOB HaOBOAHOW 4acTu MnaBy4dero obbekTa; MpuUHMMaeTcs no Tabnuue 8; npu AnUTENbHON CTOsIHKE CYOOB Y
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npuyana (rpynnel 3-5 Tabnuubl 7) KO3MMPULIMEHT £=1.

MpmeyaHna
1 MNpu onpegenexHnn BETPOBOro BO3AENCTBUSA Ha NPULLIBAPTOBaHHOE CYAHO (MnaBy4umin OObEKT) C YY4ETOM Nynbcauum

BETpa HeobxoQMMo paccmMaTpmBaTb Takoe CoOYeTaHne CKOPOCTU U Hal'lpaBJ'IeHVIVI BETpPA, OTKIMOHAKLLIMNXCA OO0 +30° oT ocu
CyaHa unmn Hopmanu K Hew, KOTOpoe 06yCJ'IOBJ'Il/IBaeT HanborbLLee 3Ha4YeHne Harpysku @, mnn i, .

2 lMnowaaun napycHOCTU criefyeT onpefensiTb C YYeToM MMowafei 3KpaHUpYLWMX Nperpag, pPacronioXeHHbIX C
HaBETPEHHOW CTOPOHLI (CM. npunoxexue W).

3 3HaueHune ckopocTu BeTpa ¢ ocpegHeHnem 1 muH onpegensietca no FOCT P 57148-2016 (A.7.3).

Tabnuua 8
HanbonbLunii ropnsoHTanbeHbIN pa3mep cunyaTta o 25 50 100 200 v bonee
nnaey4ero oobekTa, M
KoadbdpuumeHT g 1 0,8 0,65 0,5

6.5 PacueTHble 3Ha4yeHusa nonepevHomn Q, kH, n npogoneHom N, KH, ropmsoHTanbHbIX COCTaBNSAOLWMNX CUMbI OT
BO34ENCTBUS TEYEHUS] HA NNaBy4Yne OObEKTLI crneayeT onpegensatb no dopmMynam:

n

0. =Co S AP (35)

N, = EAM : (36)

rae 4 v 4, - COOTBETCTBEHHO GokoBas 1 N1060Basi NOABOAHBIE NIIOLWaAM NapyCHOCTU NiaBy4mx O6bEKToB, M2 ;™

* Mucbmom PAY "OLC" ot 11.03.2022 N Ucx-1505 pasbsicHsieTcs, 4To "B n.6.5, a UMEHHO B NOSICHEHNM CUMBOSIOB
4, ¥ 4," x dopmynam (35) n (36) CI 38.13330.2018 ponyuwieHa onedatka”. Cnepyer uutatb: e 4, W 4, -

COOTBETCTBEHHO foboBasd M GokoBasi MOABOAHbIE MMOWAAW MApPyCHOCTM MnaByyux obbekTtoB, M2. - [lpumedaHue
M3roToBuTENS 6a3bl JaHHbIX.

¢y, C, - oboblatoLime ko0abMLMEHTbI NPOONBHOI 1 NOMEPeYHO CUMbI BO3AENCTBUSA Te4eHMs), onpeaensemble ¢

y4€TOM COOTHOLLEHUS OCafKN NnaBy4yero obbekTa v rmy6uHbl Boabl (npunoxetue K);

¥,V ¥ - nornepevHas v NpofosfibHas COCTaBnAlLME CKOPOCTM Te4eHus, M/C, NMpUHMMaemble B COOTBETCTBUU C
Tabnuuen 7.

6.6 PacuyeTHble 3Ha4yeHus nonepedHor Q, kH, n npogonbHoit N, kKH, ropu3oHTanbHbIX CU OT BO3AENCTBUA BOMH Ha
nnaeBy4yme oObeKTbI CrieqyeT onpeaensaTb No dopmyriam:

{0, = mcpghd, (37)

N, =mpghd,, (38)
rAe = - KOIPAULMEHT, 3aBUCALLMIA OT OCaAKU 4_, M, NNaBy4ero oobekTa; NpMHUMaeTcs No rpacmky Ha pucyHke 195;

¢, - K03dPULMEHT, NpMHUMaEMbIN No Tabnuue 9, B KOTOpPON @ - HambOomNbLUWIA FTOPU3OHTAasbHBIN pa3Mep NPoaONbHOMO

cunyaTa noABoAHON YacTu NinaBy4vero oobekTa, M;

h - BbicoTa BosnHbI obecnedyeHHOCTh0 5% B cUCTEME;
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AU 4 - obo3HaveHus cum. B 6.4.

Tabnuua 9
0,5 n meHee 1 2 3 4 n bonee
ﬂj .lf?L.
KoadpdomumeHT ¢ 1 0,73 0,5 0,42 0,4
&=
0,8 \\\
0.7 N

0,8 ‘\

0,5 b— LN

0.4 ™

h""-...
03 —

0,025 0,05 0,10 0,15 0,20 0,25 0,30 035 040 045 d %

PucyHok 15 - padmk 3Ha4YeHui koadpdmumneHTa =
Harpy3ku oT HaBana npMwWBapTOBAaHHOIO CyAHA Ha COOpPYXXeHue

6.7 Harpyaky OT HaBana npuLIBapTOBAHHOIO CyAHa Ha coopy»xeHue q, kH/m, nog gencTenem BeTpa, TEYEHWS 1 BOJTH
cnepyeTt onpenensaTtb no dopmyne

qzl,IQfof ’ (39)
iy

roe i, - oblias AnuHa y4acTKoB KOHTaKTa Cy[Ha C COOpYeHMeMm, M;
{3, - MONepeYHas cuna oT CyMMapHOro BO3AeICTBNSA BETpa, TeYeHUs 1 BOrH, kH, onpegensemas cornacHo 6.4-6.6:

Oys =0, +0,- B CIlyyae, ecnu BbiCOTa BOMH 00ECNEYEHHOCTbI0 5% He MpeBblllaeT AoMyCKaeMble Npu CTOsHKE
3Ha4yeHus no Tadnuue 10;

O =0, +0, +(, B CNyYae, ecnu BbicoTa BOMH 06eCne4eHHOCTbI0 5% MpeBblluaeT Aornyckaemble Mpy CTOsHKE
3Ha4yeHus no Tadbnuue 10.

MpvmeyaHne - Ona npuyanbHOro opoHTa, 06pa3soBaHHOrO HECKOSbKUMM OMopamy UMK nanamu, pacnpegeneHve
Harpy3ku OT NpULIBapPTOBAHHOIO CyAHa crefyer NpMHMMaTh TOMbKO Ha Te M3 HUX, KOTOpblE pacnonaralTcs B npegenax
NpPsIMOSNIMHENHON YacTu BopTa cyaHa.

[ns yTOMHEHUs BOSIHOBOMW COCTaBMSIOWEN Harpys3ku Ha MpuyaribHble COOPYXKEHWUsI OT MPULLIBAPTOBAHHOMO CyOHa
crnegyet Ucnornb3oBaTb METOAVKY, YYMThIBAOLLYH ANHAMUYECKUA XapaKTep BONTHOBOrO BO3AEWACTBUSA (CM. MPUIOXEHME
n.

Tabnuua 10
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Yron noaxona ¢poHTa BOSH K Bebicota BOSH 4, , M, JOMyCKaemasi Npu CTOsIHKE CyAHa C pacyeTHbIM
AnameTpanbHON NocKoCTH somonameterem W, Tbic.T
cyaHa o
Jo 2 5 10 20 40 100 200 v 6onee
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 2,5 3,2

Harpysl(u OT HaBana cygHa npun noaxone K COoOpyXeHuro

6.8 KvHeTnyeckyto aHepruio HaBana cydHa gz, , k[, npu noaxoge ero K NopToBOMy MNpu4ansHOMY COOPYXKEHMEO
cnepgyet onpefenste no dopmyne

)

n

=@Wﬁz’3, (40)

rae ¢ - KO3MULMEHT, YUMTBIBAOLLMIA YCNOBUS LLIBAPTOBKM U KOHCTPYKLUMIO NpUYanbHbIX COOPY>KEHWUIA;
W - pacueTHoe BogousmelLeHre (Macca) cyaHa, T;

7, - HopManbeHas (K NOBEPXHOCTU COOPYKEHMS) COCTaBNAOLLAA CKOPOCTM Noaxoaa cygHa, m/c.

[lonyckaemble 3Ha4eHWsi HOPMarbHOM COCTABMAIOLIEN CKOPOCTM MoAxofa W KoadpuuveHTa g  criedyer

Ha3Ha4aTb C NpUMEeHEHNeM OaHHbIX NPUNoXXeHns M.

6.9 I'IorlepeLIHyro roOpuU3oHTarbHyto cuny 7, , kH, oT Haeana CyAHa npu noaxoae K COOpYXeHu crieagyer
onpeaensTe Ans 3afaHHONo 3Ha4eHua JHeprun Haeana cyaHa &, , k>, no rpachKaM PUCYHKa 16, cnegya no
HanpasJieHno LLITpI/IXOBOI7I JINHUN CO CTpENKaMu.

CymmapHas aHeprust aedopmaunn g, ., KX, AOMKHA BKMOYaTh SHEPruio AedopmaLun OTOOMHbIX YCTPONCTB A, ,
KK, 1 3Hepruio AedopMaLm NpUYanbHOro COOPYXeHus &, KIDK, Npu &, =10F, BENMYMHA F; HE YYNTLIBAETCS.

OHepruo Aedopmanmm NpuyansHOro CoopyxkeHust &, KK, cnegyeT onpeaensats no gopmyse

roe k, - KO3@MUMEHT KECTKOCTM NPUYArbHOTO COOPYXXEHUS B FOPU3OHTarIbHOM NOMEepeYHoM HanpasneHuu, KH/m.
MpoponbHasa cuna #, kH, OT HaBana cyaHa Npy NOAXOAE K COOPY>KEeHWI0 AOMKHa OnpeaenaTbes no opmyne

R =F,, (42)
roe p - KodddUUMEHT TPeHWs, MNpYHMMaeMbld B 3aBMCUMMOCTW OT MaTtepuana nuueBol MNOBEpPXHOCTU OTOOMHOro
YyCTpO/ACTBa: MNpPU MOBEPXHOCTM M3 OeToHa WnNU pesuHbl 1=05; MpU [EPEeBAHHON MOBEPXHOCTU | =04; Npu
MOMUATUNEHOBbIX BPYCbAX L =01-0,15.

6.10 lpu orpaHu4eHn fonyckaeMoid cunbl 7, Ha NpuYanbHOE COOPYXKEHWE MakCcMMarbHOe [0MyCckaeMoe 3HadYeHve
HOPMAasibHOM K MOBEPXHOCTW COOPY>KEHUS COCTaBIIAOLLEN CKOPOCTM NOAXoAa cyaHa ¥, .., M/C, crneayer onpeaensTb no

dopmyrne
_ 2By (43)
Vi = |28t
uiy

rae E,, - d9Heprus Haeana, k[x, npuHumaemas no rpadmkam pucyHka 16 npu sagaHHOM 3Ha4YeHuM [0MyCcKaeMon CUsbl
F, Ha npuyanbHoe CoopyxeHue (M Ha bopT cyaHa);

W n yr - obo3HayeHns Te e, YTo U B 6.8.

Cnegyer yuuTbiBaTb, 4YTO OrpaHUYEHWE CKOPOCTM MOAXOA4Aa K COOPYXXEHUIO MOXeT OblTb 0OyCrnoBreHo
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pa3mMbiBarOLLIUM BO34ENCTBMEM Ha [OHHbIE OTIIOXKEHUS WK KpenneHne OHa akBaTopun BONM3un COOpYXXeHu4,
OKa3blBaeMbIM NMOTOKOM, BO3HUKAKOLLMM 3a CHEeT pa6OTbI aBwxkntenen cyaHa.

) £t

Ejop ¥0x E, 0 Fy F. ¥H

a - OT aHeprun &, ., 6 - OT Harpy3ku F,

PucyHok 16 - CxeMa ncnonb3oBaHus 3aBucuMocTen aedopmaumin oT6oMHOro yCcTponcTea (M NpuyanbHOr0 COOPYXKeHUs)
J; OT 3Heprin &, . v OT Harpysku &,

Harpyskun Ha coopyXeHusl OT HaTsXKeHUs LBapTOBOB

6.11 Harpy3ku OT HaTsbkeHMs LWBAPTOBOB AOIMKHbI ONPeaensiTbCs C Y4ETOM pacnpegeneHnst Ha WBapTOBHbIE TYyMObI
(MnK pbIMbI) MOMepeyHO CoCcTaBnALWEeN CyMMapHOWA curbl (., , KH, OT AeiCTBMA Ha OAHO pacyeTHoe CyAHO BeTpa u

TeyeHus. 3HaveHve (3., , KH, npuHuvaetca cornacHo 6.4, 6.95.

BocnprHMmaemyto ogHon TymGoi (unu peiMom) cuny S, kH, Ha ypoBHe Ko3blpbka (CM. pUCYHOK 17) OT BCEX CYOOB,
LUBAPTOBbLI KOTOPLIX 3aBEAEHbI 3@ TyMOY, a Takke ee nonepedHyto 5, , kH, npoponbHyto 5, kKH, 1 BepTukanbHyto g, , kH,

MpoekL M crneayeT onpeaenaTb No opMynam:

S=— Cpot ’ (44)
msin oos B
5, = Eet (45)
#
Sp=Scosdcos B, (46)
5, =Sz B (47)

rae N - Yicno paboTarLmx TymG, NpuHMaemoe o Tabnuue 11;
&, B - YIMbl HAKMOHA LUBAPTOBA, rpaj, NpUHUMaeMble no Tabnuue 12.

Nwsus Kopgosa

PucyHok 17 - Cxema pacnpegeneHus ycunums Ha Tymby OT HaTsKeHUsi LUBapTOBOB
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Tabnuua 11
Havnbonblwasa anvHa cyaHa [, M 50 n meHee 150 250 300 v bonee
Hanbonbliee pacctosiHvie mexay Tymbamm ;_, 20 25 30 30
M
Uncno paboTarowmx Tymo n 2 4 6 8
Tabnuvua 12
Tun cygHa MonoxeHns TyMo Yron HaknoHa LBapToBa
Ha npu4ansHOM
o &
COOpPYKEeHNUM CY[OHO B rpysy CYZLHO MopoXHee
Mopckue Ha kopgoHe 30° 20° 40°
B Tbiny 40° 10° 20°
PeuHble naccaxupckue un Ha kopgoHe 45° 0° 0°
rpy3onaccaxupckue
PeuyHble rpy3oBLie Ha kopgoHe 30° 0° 0°
MpumeyaHwe - Mpn pacnonoxeHnn LWBAPTOBHLIX TYMO Ha OTAENbHO CTOALMX yHAAMeHTax 3Ha4yeHne yrma g cneayet
npvHUMaTh paBHbiM 30°.

HopmaTuBHble 3HaYeHMs1 CUMbl HaTsKeHWs WBapToea S, kH, Ansa cygoB pevHoro cnota AomkHbl NPUHMMATLCS Mo
Tabnuue 13.

Tabnuua 13
PacueTHoe BogounameLLieHne HopmaTuBHasi cvna HaTsbkeHust wBapToBa S, kH, ans cynos
cyaHa W, tbic.T
NacCaxmpCcKux, rpy3onacCakupckmx, rpy30BbIX U TeXHUYecKkoro cnota 6e3
TexHu4eckoro driota co CrrowHon CNIOLLHOW HaACTPOWKN
HaaCTPONKON
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

Cuvny, nepeaBaeMyl0 Ha KaKOyl0 KOHLEBYHO TYMOY HOCOBBLIMW WNM KOPMOBBLIMW MPOAONbHLIMU LLIBAPTOBAMW, Os
MOPCKMX CYAOB C pacyeTHbIM BoAousmMelleHnem 6Gonee 50 TbiC.T criegyer MpvHMMaTb pPaBHOM  MPOAONbHOM
COCTaBMAIOLLEA CyMMapHON Cunbl j7, ., KH, OT AeNCTBMS BETPa U TEYEHNA Ha NPULLIBAPTOBAHHOE CYAHO, ONpeaeneHHomn

cornacHo 6.4-6.5.

MpumeyaHre - Bonee To4YHOE onpeneneHne yCUImin B LUBAPTOBLIX C YYETOM KOHKPETHOWM CXEMbI LLBAPTOBKU CyaHa
BbINOMHsEeTCA No hopmynam npunoxkeHns H.

6.12 [1ns npuyanoB, COCTOSILLMX U3 TEXHOSIOTMYECKOW MMOLLAAKM U OTAENbHO CTOSALLMX NarnoB, Harpy3ky Ha nanbl OT

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM 38.13330.2018 Harpysku 1 BO3AENCTBASA HA MAOPOTEXHNYECKME COOPYKEHWS (BONHOBbIE, NeaoBble 1 oT cyaos). CHulM 2.06.04-82* (¢ CipaHuua 29
M3ameHeHnem N 1)

Ce00 ripasuri om 16.08.2018 N 38.13330.2018

IMpumersiemcsi ¢ 17.02.2019 e3amer Cl138.13330.2012

BO3OENCTBUIA BETpa, TeYeHusl, onpefeneHHble cornacHo 6.4-6.5, [OormkHbl pacnpedensaTbcs Mexay rpynnamm
LIBAPTOBbLIX CreayoLWnm 06pasom:

- 0,83, , KH - ANA HOCOBBIX M KOPMOBbIX MPOAOSTBHBIX M MPYKUMHBIX KaHATOB;
- 0,64, , kH - Ans wnpuHros.

Ecnu kaxpgas rpynna WBapTOBOB 3aBOAMTCS HA HECKOMbKO NanoB, TO pacnpefeneHne yCUnuii Mexay HUMW
MPVHUMAETCS PaBHOMEPHbIM. 3HaveHust yrmoB ¢ M (CM. pucyHok 17) u umcno pabotarowmx Tym6 crnegyer

yCTaHaBnMBaTb MO PaCMONOXEHMIO LLBAPTOBHLIX Naros.

MpymeyaHus

1 BOnHOBYIO COCTaBMSAOLLYIO Harpy3kM Ha npudan OT HaTshKeHWS LUBapTOBOB ClEAYeT YYuTbIBaTb HA OCHOBE
anpobrpoBaHHbIX Ha MPaKTUKE AMHAMWYECKMX METOLOB PacYETOB Kayky MPULLIBAPTOBAHHOIO CygHa Ha BOSTHEHWM UMW HA
OCHOBE MOZENbHbIX UCMbITaHUA. [N NpeaBapUTEnbHbLIX OLEHOK NMPUMEHSIETCA METoAMKa, MPYMBEAEHHAN B MPUMOXEHUN

n.

2 [ns cnnowHbIX MpuYanoB MpWM PacCMOTPEHWU Cry4YaeB, Korha BETep HanpaeneH OT npudana B CTOPOHY
aKBaTopuK, BOSTHOBAsi COCTaBISAIOLLAA HArpy3kn Ha Npuvan OT HaTsKEHWUS! LUBAPTOBOB HE YUUTLIBAETCS.

PasmbiBaloLee gencTene oT BUHTOB CyAO0BbIX ABWXKUTENen”

* BBegeH gononHutensHo, Mam. N 1.

6.13 lpn pacyere MAOPOTEXHNYECKUX COOPYXKEHUA CreayeT yuuTbiBaTb pa3MbliBalollee OENCTBME HA LHO U
OCHOBaHWs1 COOPY>KEHMWIN OCHOBHLIX CY40BbIX ABWXKUTENEN 1 nogpynveatrowmx yctponcTs (M1Y).

[MoTok 3a paboTawum BUHTOM YCIIOBHO pas3fensieTcss Ha HECKONbKO Y4acTKOB (PUCYHOK 17a); y4acTok
OpMUPOBaAHUST CTPYU; OCHOBHOW Yy4acCTOK pacnpocTpaHeHns cBOOOAHOM CTpyM; y4acTOK CTpyW, B3anMMOOENCTBYHOLLEN
€0 cBOGOAHOM MOBEPXHOCTBIO UMM C MOBEPXHOCTLIO AHA. OTAENbHO paccMaTpyBalOTCH Criyvyau B3aMMOZeNCcTBUs CTpyu
C BEpTUKanbHOWM CTEHKOW, C HAKMOHHON CTEHKOMN, C OMOPHOM YacTblo LLBAPTOBHbIX NanoB, C OTKOCHOW YacTbio Bepera.

(BeegeH pononHutensHo, Mam. N 1).

YuacTok 1 YyacTok 2 (HauansHsIA) | YuacTox 3 (OCHOBHOW) 3

e

‘ P Vix,

B —— _'_.__,_,_——'—'__'____'_‘_
T qu\; E I r Vo)
D, Dy s —————— —— —mx
R, — 7
—
¢ ~0.50,| PopMHPOBAHWE CTPYH | PacnpocTPaHEHHE CTRYH
1 Ty x>y T
i
- e

PucyHok 17a* - YyacTku notoka npu paboTe OBWXUTENS CydHa

* BBeageH gononHutensHo, Mam. N 1.

6.14 CKOpOCTb NOTOKa 3a pa60Ta+0u.|,v|M BUHTOM [/, m/c, onpenendaeTcd cornacHo COOTHOLLEHUIO
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, (47a)

rae p, - MakcuMarbHasi MOLWHOCTb BUHTa, KBT;
1" 3ageicTBoBaHHas 40Mst MOLLHOCTY;
D, - ivaveTp BUHTa CyaHa, M;
p - NNOTHOCTbL BOAbI, T/M3;
C, - KO3hhMUMEHT paBHbIn 1,48 ANS OTKPLITIX BUHTOB 1 1,17 ANs BUHTOB B HAaNpaBrstoLLen Hacaake.

B koHUe HavanbHOro yvactka (POpMUPOBaHUA CTPYM (Ha pacCTOAHUM x, = 2,6D, OT BMHTA) CKOPOCTb MOTOKa Ha OCwu
BWHTa paBHa J,, M/C (pUcyHok 17a).

(BegeH pononHutensHo, Mam. N 1).

6.15 MakcumanbHasi NpugoHHasi CKOPOCTb MOTOka Mnpu paboTaloleM BMHTOBOM ABwxkuTene cygHa 6e3 ydera
B3aVMOAEVICTBMA CTPYM C NpuYarbHbIMA COOPYXKEeHUAaMU 7, -, M/C, onpeaenseTcs rno jopmyre

b

D

Vpmax = EVO(h—PJ : (476)
14

roe £=0,71; 5 =1,0 ANsg MOPCKMX CyO0B C pyrfeBbIM YCTPONCTBOM,;
£=0,42; 5,=1,0 ona mopckux cyaos 6e3 pyneBoro yCTponcTBa;
£=0,25; 5 =1,0 ansa pedHbIX CyaoB TUMNa KaTamapaH U ABOVHbIM pynem;
£=0,42; 5, =0,275 gns MOPCKMX Cy0B CO CABOEHHLIM BUHTOM W LIEHTParnbHbIM pynem;

£=0,52; 5,=0,275 gnsa MOpcKMxX CyaoB CO CABOEHHbIM BUHTOM W ABONHLIM pySieM.
(BeegeH pononnHutensHo, Mam. N 1).

6.16 MakcvmarnbHas NpuaoHHas CKOpoCTb ¥, ., M/C, OT paboThl Y npu Hanu4MmM BepTUKanbHON CTEHKM (PUCYHOK
176) onpepensieTcs Ha OCHOBE COOTHOLLEHUS

Ve = 1,9%1/0[%). (478)
rae p, - avameTp Y, m;

[ - PaccTosiHne Mexay CTEHKOW M KpaeM TyHHens Y, wm;

o7 - KO3(PPMLIMEHT, onpeaensieMbi Ha OCHOBE rpachvikoB pucyHka 17B.

(BegeH pononnHutensHo, Mam. N 1).
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[
PacyaTHeI# anHaﬂbHaﬂ CTEHKa

¥POBEHE

'

By AR
MpucTeHHan cTpyA.
HanpaeneHHan BBapx

MakcuMmaneHos
OaABNEeHWE

MpHeTeHHaR CTRYA,
HaNpaBneHHan BHH3

MpHETEHHAA CTEYA, YHACTOK pasmsiBa

PucyHok 176* - CxeMa B3aMmoaencTBusl CTpyM OT nonepeyHoro Y ¢ BepTUKanbHOM CTEHKOW

* BBepgeH gononHutensHo, Mam. N 1.
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PucyHok 178* - 3aBUCMMOCTb KO3dhduLmneHTa w; OT PAcCTOsIHUS A0 CTEHKM L v oT paccTosHMs Ao gHa By

* BBegeH gononHutensHo, Mam. N 1.

6.17 YCTONYMBOCTb rpyHTa, crnaralLero JHO akBaTtopum BONM3n COOPYKEHWUS, NOABEMKEHHOrO BO3AENCTBMIO CTPY W
OT CYA0BbIX BUHTOB, OLIEHNBAETCS CPaBHEHWEM MPUAOHHON MakCUMarnbHOW ckopoctu ¥, -, M/C (476), (478) 1 3Ha4YeHVs

Hepasmuaalou.l,eﬁ ﬂpVI,D,OHHOIZ CKOPOCTU TeYeHuna Ond rpyHTta, cnararowero aHo.

prI'IHOCTb KaMHA 3allTHOro CJ1oa onpenendaeTcAa Ha oCHoBe COOTHOLLUEeHUA

2
DSO = BS —b’maxp ’ (47F)
g(Pm—p)

rae Dy, - CPEeaHUA AMaMeTp KaMHs 3aLLMTHOTO CHosl, M, 06ecnevmBaloLmnin CTaTUYECKYHO 3almTy;,

B, - KO3(PMUMEHT, paBHbIN 1,23 Npu OTCYTCTBUM PYJIEBOV rPYNMbl 3@ BUHTOM M paBHbii 0,64 npy Hanuuum pyneson
rpynmnbl 3a BUHTOM,;
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p,, - TWIOTHOCTb KaMHs, T/M3.

(BeegeH pononnHutensHo, Mam. N 1).

6.18 MNpu paccMOTPEHWUN B3aUMOAEWCTBUS CTPYU OT BUHTOBOTO ABWKWTENS C OCHOBaHWEM LUBApTOBHOIO nana
MaKkCcUMarnbHy NPUOOHHYH CKOPOCTb BOMM3M cBal crnegyet yaBaueaTtb. [py paccMOTpeHUM COBMECTHOW paboTbl ABYX
UK Tpex aswkuTenei (n =2-3) NPUAOHHbIE CKOPOCTU CriefyeT yBenuumnsaTh B ./, pas.

(BegeH pononnHutensHo, Mam. N 1).

6.19 Pa3smepbl yyacTka BOOMb MPUYANbHOMO COOPYXKEHWS, KOTOPbLIA [OSMKEH ObiTb 3aluleH OT pa3mbiBa,
onpegensitoTcs:

- pasmMepamy yyacTka BO3OENCTBUS CTPyW OT nonepeqHoro MY u (unu) oCHOBHOIO ABWXWTENS B 3aBUCMMOCTU OT
pernameHTa BbINOMHEHUS onepauui NnpuyanBaHna 1 oT4yanuBaHus;

- LUMPWHOW MOMOCHI FpyHTa HeobxoAMMoro Anst obecrneyeHus YCTONYNBOCTI COOPYKEHWSI.

[ nvHy 3awmTbl OT pa3mbiBa BAOMb Npuyana criegyer 3agaBatb paBHOW ANMHE pacyeTHOro CyaHa, yBENNYEHHON He
MeHee, 4em Ha 50 m nepep ero Hocom 1 Ha 50 M no3agu Kopmbl. Kpome Toro, AnvHa 3awimTbl AHA OT pa3MblBa BOOMb
npuyana MoxXet ObITb YBENUMYEHa B 3aBUCMMOCTM OT OpraHu3auum NOCTaHOBKU CyAHa K npuyany un otxoda oT Hero. Ecnu
MECTO LLIBApTOBKM MOCTOSIHHO, TO U BO3JAENCTBUE CTPYW OT ABWXWTENEen Bcerga Oyaer Ha OOHUX U Tex Xe mecTax. B
9TOM Cry4ae MOXHO MCMONb30BaTb COOTHOLLEHMS (PUCYHOK 77):

* TekcT OOKyMeHTa COOTBETCTBYET opurnHany. - I'Ipl/lmeanme narotoBuTens 6asbl AaHHbIX.

L,=2aD,+c;
L,,=3D,+c; (47n)
Lt = LID[ +c,

roe KoadULMEHT a NpUHMMAaET 3Ha4vyeHune oT 3 Ao 4; KoadhPUUMEHT € NPUHMMAET 3HadyeHne oT 3 4o 5.

Kopaox

PacMeTHbIR
YPOBEHb anmana
L f—
bor ql, L qI,Lm_ 21|, 2L,

PucyHok 17r* - Cxema K onpefeneHnio pasmepoB 3aluThbl

* BBegeH gononHutensHo, am. N 1.

flocTaTouHast WMpMHA 3alluMTbl [N1si y4acTka BO3AENCTBUS OCHOBHOTO [ABWKWTENS b, , M, ONpefensieTcs ¢
NMOMOLLIbIO CXxeMbl (pucyHok 174) no cdopmyne

by, =b, +0,5b,+055,+0.5D, +50, (47€)
rae b, - pacCTosHMe Mexay CyaHOM U npu4anbHON CTEHKOW, M;

bj - WnpuHa cyaHa, M;
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Sp- paccToaHne Mexay BanamMn OCHOBHbIX FpeGHbIX BMUHTOB, M.

(BegeH pononHutensHo, Mam. N 1).

PacqatHeIA
by ypOBEHL [

[
50m 050, 055, 0.5, by
1 1 1

PucyHok 174 - Cxema K onpegeneHuio WWpWHbI 3aLuThbl

* BBengeH gononHutensHo, Mam. N 1.

7 IlenoBble Harpy3kn Ha rMAPOTEXHUYECKMUE COOPYKEeHUs

OCHOBHbIe NONoXeHns

7.1 Harpy3ku 0TO NbAa Ha rmapoTeXHNYECKUE COOPYKEHWUS LOSMKHLI ONPEAEnATbCSA HA OCHOBE MCXOOHbIX AaHHbIX MO
nenoBov 06CTaHOBKE B paliloHE COOPYXKEHUIA.

JlenoBble Harpy3ky Ha TMOPOTEXHUYECKME COOPY>KEHMSA B MEPUOL MOCTOSIHHOM M BPEMEHHOW JKChyataumm B xode
CTpouUTENbCTBA (KanuTanbHOrO PEMOHTA, PEKOHCTPYKLMM) OOMKHbI ONpeAensaTbCsl HA OCHOBE CTaTUCTUYECKUX AAHHbBIX O
’MAPOMETEOPOSIOTNMHECKMX U 1edoBbIX YCNOBUAX B pa|7|0He pacnonoXeHmnsa COoopy>XeHnd, ucxoaa wu3 e>|<eronH0|7|
BEPOSTHOCTW MNpeBbILleHUs1 (06eCneYeHHOCTN) MMOPOMETEOPONOrMYECKMX U NedoBbIX YCIOBWA, yCTaHaBMNMBaeMbIX B
3aBMCMMOCTM OT Knacca COOopyXeHui no tabnuue 13a. Harpysku OTO nbAa Ha COOpYXeHWs OonpeaenstoTcs Ha nepuog

nenoBbIX BO3AENCTBUN.

Tabnuua 13a

Knacc rugpoTexHn4eckoro COopyxeHust 1,1 1, 1v
Nepvoa NOCTOSHHOW aKcMnyaTauum
ExxerogHas BepOATHOCTb NpeBbilleHns (06ecne4YeHHOCTb) 0,1 1,0

rMOPOMETEOPONIOTMHECKUX U NefoBbIX ycroBuii P, %
Mepuon BpeMeHHOW aKCnnyaTauum B Xxo4e CTPoMTENbCTBA (KanuTanbHOro peMOHTa, PEKOHCTPYKLMK)

ExxerogHasn BepoATHOCTb NpeBbILLeHMs (06eCne4YeHHOCTb) 1,0 10,0

MO POMETEOPOSIONTMYECKUX U NefoBbIX ycroBuii P, %

(M3meHeHHas pegakums, Mam. N 1).

7.2 B HacTosiwuem cBoae npasun ycTtaHoOBJ1I€Hbl HOPpMaTMBHbIE 3HaAYEeHUA JeOO0BblX HaArpy3oK WU BO34ENCTBUIN,
BKIo4van:

- Harpy3Kku Ha COOPYKEeHWs1 OT MOMel POBHOTO NbAa, B TOM YMCIe noaxoaa ApevidytoLlero nons nbAa K COOpYXeHWo
(Mnv negoxofa) U NOABMXKKM MOMNS POBHOMO MbAa NPW BMEP3aHUM B HEFO COOPYKEHUS;
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- HarpysKu Ha COOPYXXEHUs1 OT CMIIOLLIHOTO FeAsIHOTO MOKPOBa NMPU ero TeMNepaTypHOM pacLUUPEHNM;

- Harpysku OT NPUMEP3LLETO K COOPYKEHWIO NEASAHOro NOKPOBA NP M3MEHEHWN YPOBHSI BOAbI;

- HarpysKku Ha COOPYXXEHUS1 OT 3aTOPHbIX U 3aKOPHbIX Macc NbAa;

- Harpysku OT ABWXKYLLEerocs Topoca.

MpY NPOEKTMPOBAHUM TMOPOTEXHUYECKMX COOPYKEHWI ONpeaenstoTcs rnobanbHble 1 NokKanbHble feqoBble Harpy3Ku.

Mog rnobanbHOM NeqoBOW Harpy3kon MoApasyMEBAETCsl [MaBHbIA BEKTOP NeoBOW CUMbl U FNaBHbLIA MOMEHT
NefoBbIX CWIl, AEWCTBYIOLIME Ha BCE COOPYXXEHMe, Kak Ha TBepgoe Teno. [nobanbHyk fedoByk0  Harpysky
BOCMPUHMMAET KOPNYC rMOpOTEXHUYECKOrO COOPYKEHWUA N NEepeaaeT ee Ha rPYHT Uinn CBaHble CUCTEMbI.

JlokanbHble NeaoBble Harpy3kn OLLEHVMBAOTCS fOKanbHbIM NIe40BbIM AABMIEHUEM - CUMON, NPUINOXEHHON K 3NeMEHTY
KOHCTPYKLUMWM MNU YacTu OOLWMBKM 3afaHHOW nrowaauv. JlokanbHble OaBneHus UCMonb3yrTcs B pacyerax oblien u
MECTHOM NPOYHOCTEN KOHCTPYKLUIA.

(M3meHeHHas pepakums, Mam. N 1).

7.3 B 4ncno McxogHbIx AaHHbIX MO NleAoBoN 06CTaHOBKe ANS pacyeTa NedoBbiX Harpy30K BXOAAT:

- TOMLWMHa NbAa;

- NPOYHOCTHbIE XapaKTEPUCTUKN MNbAa;

- XapaKTepuUCTUKU reoOMeTprU4EeCKMX pa3mepoB U popM penbedia NegaHoro NokpoBa;

- Nepenagbl Temnepartyp;

- MakcumMaribHasi 1 MUHUMarbHas CKOpOCTU Noaxoda fnbAa K COOPYXKEHMIO;

- Temneparypa Bo3ayxa;

- CKOpOCTb BeTpa u Mp;

- XapaKTepUCTUKM (TWUMbl) NEAOBbIX YCINOBUI Ha aKBaTOPUSX;

- NefoBbIe nokasaTeniv akBaTopuin.

UcxooHble faHHble ans pacyeta neaoBbiX HArpy3ok B nepuon NOCTOSIHHOW U BpeMeHHOVI aKcnnyartauumn B xoge
cTpouTenbCTBa (KaI'IVITaJ'IbHOI'O peMOoHTa, peKOHCprKLI,VIM) crnegyer Ha3Hadatb nyTtemM CTaTUCTUYECKON O6pa6OTKVI
mMaTtepuanoB HaTypHbIX HalngeHun B COOTBETCTBUM C €XErogHoOm BEPOATHOCTbIO NpeBbIlLIEHNA B 3aBUCMMOCTU OT
Knacca coopy>KeHvu7|. I'IpM OTCYTCTBUM MaTtepunanoB HaTYpPHbIX HabndeHUn 3a UcxXogHble AaHHble NMPUHNMAKOTCA
3Ha4YeHna napameTpoB, NMoriy4YyeHHble pac4eToMm no rmapoMeTeoporiorn4ecknm ycrioBmam MecTtHOCTU, COOTBETCTBYOLLUM
3agaHHom BEPOATHOCTW NMpeBbILLEeHUA.

(M3meHeHHasa pegakums, Usm. N 1).

7.4 TpOYHOCTHbIE XapaKTePUCTUKM NEeAAHOTO NOKPOBA: NPeAesibl MPOYHOCTU fibAa NpU Cxatu &, U n3rube & 2 Mra,

= s P, 48
R R, (48)

Re=04.(Cy+14y), (49)
raoe N - yicno cnoeB OAMHAKOBOW TOSMLLUMHBLI, Ha KOTOpoe pa3buBaeTcsi (MO TOSMLWMHE) NeAsiHoe nofie pacyeTHoW
TONWWHbI, Npu 3Tom N=3 npu TonwmHe nbaa go 1,5 m n N=5 npu TonwuHe nbaa ot 1,5 m n Gonee;

;- MPOYHOCTb NbJa Ha OAHOOCHOE Cxatue, Ma, B i-m croe npu Temneparype ¢, ;

cnenyet BblMUCATL MNO cbopmynaM:
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A;- [OBEpUTENbHaA rpaHMLa CryyaiiHoii norpelHocT onpeaeneHuii ;, MrMa, onpeaensiemas MeTopamm
MaTeMaTUYeckon CTaTUCTUKM;

W Ay - NPOYHOCTL JibAl@ Ha OOHOOCHOE CXXaTue, MlMa, B HWKHEM cnoe paccMaTpuBaeMoro negsiHoro nonsi npu
Temneparype z W OOBEpUTENbHasi rpaHnla Cﬂy‘-IaVIHOﬁ NOrpeLLlHOCTM onpeaeneHui T Mrlla, onpegensieMble Tak e,
Kak C; U A

£, - TemMnepatypa Nnbja Ha rpaHuue neq - BoAa (TemMneparypa 3amepsaHust), paBHas ans npecHon soabl 0°C, a ans
COneHoln Bofbl onpeaensiemas no popmyne g, = —0,057.s, , A€ s, - CONEHOCTb BOAbI, %o.

(M3meHeHHasa pegakums, Usm. N 1).

7.5 3HadeHue C; onpefensercs C y4eToM TemnepaTypbl B ;-M Crloe Kak cpeaHeapudMeTMyeckoe 3HadeHue

MPOYHOCTW fbAa, MOMyYeHHOe B COOTBETCTBMM C METOAMKOM MWCMbITaHWMA Nbda Ha OOHOOCHOE cxaTue, CorracHo
npunoxexuto M.

PacnpegeneHne Temnepatypbl MO TOMWMWHE NbAa W OnNpefdeneHue ee 3HauyeHust B j-M Croe MPUHUMAaeTCst Mo
HaTypPHbIM OaHHBIM UMK, NPU UX OTCYTCTBUM, Ha OCHOBE pEeLLeHUs] 3aa4yu TennonpoBOAHOCTY (MPY 3TOM AOMyCKaeTcs
MCMOSb30BaHVe BePUULMPOBAHHBIX TEPMOAMHAMUYECKUX MOAENen), a Takke AN CTaluMOHapHOIO pexurma B TOSLLe
nbOa ¢ y4eToM pacyeTHOM TOMLLMHBI CINOS CHera Ha NoBEepPXHOCTY NbAa.

[nsa peweHna 3agayn TennonpoBOAHOCTU TemnepaTypy Hapy>KHOro Bo3gyxa cnegyer npuHuMaTth no pesynbratam
WHXXEHEPHO-TMOPOMETEOPONOrMYECKNX U3bICKaHUIA, NpoBeaeHHbIX B cooTBeTcTBUM ¢ CIM147.13330, CI1482.1325800.

Mpu cTauMoHapHOM pexume B TOMLE NbAa, B 3aBMCUMOCTM OT Kracca COOPYXKEHWI Onsl NepuoaoB MOCTOSIHHON U
BPEMEHHOI 3KCNryaTauuMn B XoAe CTPOUTENbCTBA (KanuTanbHOrO PEeMOHTA, PEKOHCTPYKLUMKM) B KayecTsBe TemnepaTypbl
BO34yXa NPUHUMaeTCs:

- ONs TonwWHbl Nbaa MeHee 1,5 M - cpegHas TemnepaTypa Bo3dyxa 3a Oekady, NpeallecTBYHOLLY reqoBoMy
BO3OEWCTBUIO, ONS MEepuofdOoB MOCTOAHHOW SKCMNyaTauuMM W BPemMeHHOW JKCnryaTauum B xode CTpouUTenbCTBa
(kanUTanbHOro PEMOHTA, PEKOHCTPYKLINM) eXXerofHoi BEpOATHOCTLIO NPEBLILLEHUS B COOTBETCTBUN C Tabnuuein 136;

- Ans TonwwmHbl nNbga Gonee 1,5 M - cpegHss TemnepaTypa Bo3gyxa 3a MeCsl, NpPealecTBYOLWMIA NeaoBoMy
BO3OEVCTBUIO, AN MEepPUMOLOB MOCTOSIHHOM 3KCMnyaTaumm W BPEMEHHOW JKCnfyaTtauum B Xo4e CTpouTeNnbCTBa
(KanMTanbHOTO PEMOHTA, PEKOHCTPYKLUN) EXXErofHON BEPOSTHOCTBIO MPEBLILLEHUS] B COOTBETCTBMMU C Tabnuuen 136.

Tabnuuya 136

Knacc rugpoTexHuyeckoro coopyxeHus | [, 1 | ", v
Mepurog NOCTOSAHHOM AKCnNyaTaLuumn
ExxerogHas BEpOSTHOCTb MpeBbiLLeHNs (0becneveHHOCTb) TemnepaTypbl Bo3ayxa P, % | 0,1 | 1,0
Mepunog BpeMeHHOM aKcnyaTalum B Xoge CTPoMTENbCTBa (KanuTanbHOr0 peMOHTa, PEKOHCTPYKLMA)
ExxerogHas BEPOSTHOCTb MpeBbiLLeHNs (0becneveHHOCTb) TemnepaTypbl Bo3ayxa P, % | 1,0 | 10,0

I'Ipm OTCYTCTBMM HATYPHbIX OaHHbIX, 3Ha4eHUe C; NPUHMMaETCs Mo Tabnuuam 14 n 15 ans npecHoOro n coreHoro

JibAa COOTBETCTBEHHO, C y4ETOM TemMmnepaTtypbl U COJIEHOCTU JNbAda B ;-M CllOe. I'Ip|/| COMNEHOCTM Nbaa MeHee 2%o neq
CYMTaeTCA YyCIOBHO NPEeCHbIM.

Tabnuuya 14
Tun KpUCTanMYecKkon CTPYKTypbl [oBeputenbHas Temnepatypa nbAa B i-M crioe negsHoro nons ¢, °C
NPEeCHOBOLHOrO Nbaa BEPOSTHOCTb, ¢
0 | -3 | 15 | -30
3HayeHus ¢, +4,, MMa
3epHnCTLIN 1,2 | 3,1 | 4,8 | 58
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(CHEXHbIN) 0,95 +0,1 0,2 10,3 10,4
0,99 0,1 0,3 10,4 10,6
MpuamaTmyeckmn 1,5 3,5 53 6,5
(cTon6uaTblii) 0,95 0,2 40,3 +0,4 0,5
0,99 +0,3 10,4 10,6 +0,7
BonokHucTbIn 0,8 2,0 3,2 3,8
(wecToBaTo-UronbLYaTLHIN) 0,95 +0,1 +0,2 0,3 +0,4
0,99 0,1 0,3 10,4 10,6
Tabnuuya 15
Tvn ConeHocTb [oseputenbHas Temnepatypa nbaa B i-M Crioe negsiHoro nons ., °C
KpucTannmyeckon nbaa, %o BEPOSATHOCTb, ¢
CTPYKTYpbI -3 -15 -30
MOPCKOro fnbaa 3HaueHus ¢ +4,, MlMa

3epHnCTLIN 2 2,70 4,70 5,70

0,95 0,2 10,5 0,5

0,99 +0,3 10,7 0,7

3 1,60 4,25 4,90

0,95 0,2 10,5 0,5

0,99 +0,3 10,7 0,7

4 1,30 3,90 4,50

0,95 0,2 10,5 0,5

0,99 +0,3 10,7 0,7

5 1,15 3,40 4,10

0,95 0,2 10,5 0,5

0,99 +0,3 10,7 0,7

6 1,05 3,40 4,10

0,95 0,2 10,5 0,5

0,99 +0,3 10,7 0,7

BonokHUCTbIN 2 1,45 3,10 3,70

0,95 0,2 10,5 0,5

0,99 +0,3 10,7 0,7

3 0,80 2,80 3,25

0,95 0,1 10,5 0,5

0,99 0,1 10,7 0,7

4 0,60 2,50 3,10

0,95 0,1 10,5 0,5

0,99 0,1 10,7 0,7

5 0,45 2,30 2,85

0,95 0,1 10,5 0,5

0,99 0,1 10,7 0,7

6 0,40 2,20 2,80

0,95 0,1 10,5 0,5

0,99 0,1 10,7 0,7

3HauyeHVe [OBEPUTENbHON BEPOSITHOCTU ¢ BEMUYUH &, U Ry NPU pacyeTax NefoBbIX Harpy3ok NpuHMMaeTcs
pasHbIM 0,99 ang coopyxeHui | knacca n 0,95 - ana coopyxenuii |l n Il knaccos.

(M3meHeHHas pegakums, Mam. N 1).

7.6 I'Ip|/| pacCcMOTpeHUn NPoO4YHOCTHU Jba B YCI10OBUAX I'IepBOIZ NOABWKKN PEHHOTO INTEASHOro NokpoBa 3Ha4YeHus =, n
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Rg, oOnpeneneHHbie no dopmynam (48) n (49), cnegyer ymeHbllaTb MNyTEM YMHOXEHWS WX Ha KoapuumeHT,
NPUHUMaEMbIN:

- 0,45 - pnsa pek 6accenHa CpepnHero n BepxHero Amypa v tora 3abalikanbs;

- 0,5 - ans pek 6accenHa HwkHero Amypa, CpeaHeii JleHbl, EHuces no Ennceiicka, O6u o OkTabpbckoro 1 ceeepa
EBponeiickon yactun Poccuinckon ®egepauum;

- 0,64 - onsa pek 6acceniHa BepxHero [JHenpa, BepxHen Bonrm, Kambl 1 Tobona, Hu3oBbs [oHa, Bonrm, Ypana n O6w,
mMexaypeyvbss Obu n EHncesn, BepxHei JleHbl, AngaHa v kpaiHero ceBepo-BocToka Poccuiickon ®enepaumm;

- 0,83 - gna HWKHUX TedeHn EHncen u JleHbl n pek nx Mexxgypedbs, pek 6accenHa AnTas, a Takke Anst pek LeHTpa,
ceBepo-3anaga u ro-soctoka EBponerickon yactu Poccuiickon degepaumm.

7.7 CTpoeHI/Ie negAaHoro nonsd (pequro n MOpCKOFO) onpegendercAa no AgaHHbIM KpI/ICTaJ'IJ'IOFpa(bVI‘-IeCKOFO
ncecnenoBsaHna, npu X oTCyTcTeBuM cnenyet npuHnMmaTh, YTO:

- NneasiHON MOKPOB OTKPbITbIX 03ep, BOAOXPaHUIWLLL W KPYMHbLIX PEeK COCTOMT U3 3ePHUCTOr0 U MpU3MaTU4eckoro
NbOoB;

- NeasHOM NOKPOB MOPEei U YCTbeBbIX YY4aCTKOB peK, BragaloLlivx B MOPS, COCTOUT U3 3EPHUCTOrO U BONOKHUCTOrO
nbaoB.

TonuimMHa crnost 3epHUCTOrO NbAa, pacrornaratoLLEerocs B BepxHel YacTy NeasiHoro nokposa, OTHOCUTCS K TOMLUHE
CInost NPM3MaTMYECKoro U BONMOKHUCTOTO Nba Kak 1:3.

Harpy3ku Ha coopy)XeHusi OT noreil POBHOro NbAa

7.8 Harpy3ky oT BO3OeVCTBMSI ABWKYLLMXCS NEeOsiHbIX MOMied Ha COOPYXXEHUS C BEPTUKANbHOWM PaHbl0 B 30HaX
BO3MOXHOIO BO34EVCTBMS NibAa HeobxoAMMO onpedensTb: Ha OTAENbHO CToswyk onopy (pucyHok 18) € rpaHblo,
B3aMMOAEVICTBYIOLLEN CO NbAOM, B BUAE TPEYrONbHMKA, MHOrOrpaHHMKa Ui LMMMHAPUYECKOro o4epTaHnsa F, P MH, no

dopmyne

F, , =126 107y Ak Ropigy » (50)

- Ha NPOTshKeHHOe COoopYXeHne (CM. pucyHok 19) &, ., MH, no dopmyne

F o =2,2107vh, [AkypR, » (51)

roe V- pacyeTHaa CKOpPOCTb ABWXEHUA negdaHoro nond, Mm/c;
Ak ;- PacHeTHaA ToNWKWHa POBHOrO nbAaa, M. HasHauaetcs nytem CTaTUCTUYECKOWN 06pa60T|<|/1 MaTepuranoB HaTypPHbIX

HabnogeHWA UM pacyeTHbIM MyTeM MO FMAPOMETEOPOSNOrMYECKUM YCIOBMSM MECTHOCTW AN nepvoa BpeMeHu C
HanbonbLIMMN NefoBbIMM BO3AENCTBMAMM B 3aBMCMMOCTU OT Knacca rMapoTEXHUYECKOro COOpYXeHWA Ans NepuoaoB
MOCTOSIHHOW 3KCMnyaTaumnm W BPEMEHHOW dKchnyaTauuM B Xog4e CTpoMTEeNbCTBa  (KanuTambHOro  PeMOHTa,
PEKOHCTPYKL M) no Tabnuue 136;

m - K03(PMUMNEHT POpMbI BOCNPUHUMALOLLEN HArpy3Ky NepeaHel rpaHy onopbl B NiaHe, NpUHMMaeMbln no Tabnuue
17;

4- pacyeTHasi nnowaab neasiHoro nons (MU cyMmapHasi nnowaib HECKONbKUX NEAsHbIX MOMnel, OKa3blBatoLLMX
OaBreHve Opyr Ha [gpyra), M2, KOTOpasi MOXET BO3[elCTBOBaTb HA pPacCYMTbIBAEMbI 3MEMEHT COOPYXKEHUS,

onpegensieMas no HaTypHbIM HabnAeHUsM UK NpUHUMaeMasi B 3aBUCMMOCTW OT MOMEpPeqHbIX Pa3MEPOB COOPYKEHNS
Kak 4_3;2 (fA€ 7 - Mponet BOAOMPONYCKHOTO COOPYXEHWs) Wnn 4 =352 (A€ b, - MaKCUMambHbI MonepeyHbIN

pasmep COoopyXeHust);

Ky, - KO3MOPMUMEHT, NPpUHUMAEMbI no Tabnuue 18;
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Jey - KO3GCMLIMEHT, NpuHUMaeMbIi no Tabnuue 19;

- MOMOBWHA Yrna 3a0CTPEHWs NepenHel rpaHu onopbl B MlaHE Ha YpPOBHE AEWCTBUS NMbAa, rpag; Ans onopbl B
BUAE MHOrOrpaHH1Ka Unmn nonyLMpKyIbHOrO 04epTaHNA HeobXoaAMMO NPUHUMATDL = 70°;

R,- obo3HayeHue cMm. B 7.4;

f - NNOTHOCTb BOAbI, KI/M3 .

Tabnuuya 16

Knacc rugpoTexHuyeckoro coopyxeHus I, 1 ", v
E>xxerogHas BeposiTHOCTb MpeBbILeHnst (obecnev4eHHOCTh) 0,1 1,0
TONLWMHBLI poBHOro nbaa P, %

Tabnvua 17
KoadpdmumeHT [lnsa onopbl ¢ nepeaHen rpaHbio B BUAE

hopMbl MEepefHen rpaHn | TpeyroribHWKa C YIIoM 3a0CTPEHNS B MHOrOrpaHHmKa unm NpsIMOYrofbHUKa
onopbl B nnaHe nnaHe 2y NonyLumMpKy nbHOro

oyepTaHus

45° 60° 75° 90° 120°
m 0,41 | 0,47 | 0,52 0,58 0,71 0,83 1

Mpumeyanure - B cnyyae noaBwkku cMep3LLEerocs ¢ onopon neasHoro nons A onopbl ¢ NepefHen rpaHbo B BUAeE
TpeyrornbHUKa 1 NPSIMOYrofbHMKa NPUHUMaeTca m=1, ons onop ¢ nepeaHel rpaHbio B BUae MHOTOrpaHH1Ka unm
NonyuMpKynbHOro oveptaHus m=1,26.

Tabnuuya 18
3HayeHure bk, 0,3 n meHee 1 3 10 15 25 50 n 6onee
KoadbdpmumeHT g, 5,5 3,3 2,2 1,3 1,1 1,0 0,5

b - wpmHa onopbl No POHTY Ha YPOBHE AENCTBUSA NbAa, M.

Tabnuya 19
3HayeHne b c-1 10-7 n mMeHee 5-10-s 10-4-5-10-4 10-3 5-10-z 10-2 n Gonee
KoadbpnumeHT i, 0,1 0,9 1,0 0,8 0,5 0,3

. adhdeKkTUBHAA CKOpOCTb AedopMan M Nbaa B 30HE ero B3anMoaencTBus C ONnopon, C-1, onpeaensemas no
dopmyrie

g5 =V k)
roe k; - KO3PAUUNEHT, NPUHUMAEMBIA NPU bfk, (MUNW b 1k, ) <15 paBHBIM 4, @ NpU &k, (Mu

b, fk;) 225 paBHbIM 2; NPU 15 =4/, (MW b, fk;) <25 KOSPPUUNEHT i; ONpeaenseTcs NUHEeHoW nHTepnonsaymen
MeXay 3HaYeHusaMn 4 un 2.
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[ns onpeneneHns ckopocTu Apeidpa nbaa, Npy KOTOPON MPOUCXOAMT paspyLUeHVe NbAa y COOPYXKEHWs, OOIKHbI
BbITb MOCTPOEHbI rpacvki 3aBUCMMOCTM NEAOBOIA Harpy3ku F, Mpu OCTaHOBKe MeJoBOro MOMst U &, MPpY NpopesaHim

nefoBOro nonst oT CkopocTu Apeida nbaa V. Touka nepeceyeHust rpadmkoB - UCKOMOE 3Ha4YeHe CKOPOCTM apenda.
MpumeyaHna

1 Mop oOTAENbHO CTOSILLMM COOPYXXEHWEM CriedyeT MOHUMaTb COOpPYXeHWEe, obTekaemoe nbAOM, CMocobHoe
BOCMPUHMMATb AENCTBYHOLLYIO NEefOBYI0 Harpy3ky v NpopesaTb ABWKYLLEECS Ha Hero neasiHoe nose.

2 lMNop NpOTsPKEHHBIM COOPYXKEHWEM CIEAYET MOHUMAaTb COOPYXKEHWe, MPEnsTCTBYOLWEe NPOXOAY NeasHbIX nonei
Yyepes CTBOP coopyeHus. Mo 3TO NOHSATHE NMonajatoT OTAENbHbBIE YYACTKM PYCIOBbIX MIOTUH, 3aTBOPbI BOAOCHPOCHbIX
COOPYKEHWIN, MPOTSHKEHHbIE CTEHbI U NEA03alUMTHBIE COOPYXKEHUS!, ECNIM OHM yNupatoTcs B Gepera Wnn coeauHeHbl ¢
OPYTVIMM  COOPYXXEHWSIMWA, W TIPpOYME NPUOPEXHBIE COOPYXKEHUS, COEOMHEHHble Mexgy coboit wunu  Geperom
MHPPACTPYKTYPHBIMM COOPYKEHNSIMU.

v T

PucyHok 18 - Cxema NpunoXXeHus Harpy3ku oT ABWKYLLErocsi NEASHOro Momst Ha OTAENbHO CTOSILLYH BEPTUKamNbHYHO
oropy

PucyHok 19 - CxeMa NpunoxXeHus Harpy3ku OT ABWXKYLLErocst NegsHoro norisi Ha CEKUMI0O COOPYXKEHUS

Harpyska £, »» OnpeseneHHas no copmyrie (50), fomkHa BbiTb He Bonee Harpysku &, Py MH, onpegensemon no
dopmyrne

B, , = iyl Robhy (52)

a Harpyska F

oW’

onpepeneHHas no copmyne (51), AomkHa ObiTe He Gonee Harpysku & ., MH, onpeaensiemoi no
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dopmyre
By = kR by s (53)

roe K - koadhpumeHT, NnpuHnMaemsIi no Tabnuue 20;
b, - NPOTSHKEHHOCTb KOHTaKTa JIEASAHOrO MOKPOBA C COOPYXXEHMEM, M.

Harpy3ky OT BO3OencTBMSA NeasHOro norsi Ha onopy C nepegHen rpaHbio B BuAe MPSIMOYrOfbHMKA crneayer
onpegendatb no opmyne (52).

Tabnuua 20
3HayeHvre b [k, 0,3 n meHee 1 3 10 20 25 n bonee
KoacbdmunmeHT k 1 09081 06| 05 0,4

(M3meHeHHas pepakums, Mam. N 1).

7.9 Harpysky OT BO3OENCTBMSA OBWXKYLLErocH feAsiHOrO MoMsi Ha OTAENbHO CTOSILLYK KOHWYECKYKO Omnopy Wmu
KOHMYECKMI Nleqopes NonyLUpKybHOro ovyeptaHns (CMm. pucyHok 20) npu oTCYyTCTBMU CMEP3aHusi CO NibAOM HeOBXxogMmo
onpegenatb no opmMynam:

a) ropM3oHTarnbHy0 COCTaBMSAOLLYIO HAarpysku A, iy MH,

B = [l B k3 41070k, spghyd® 1107k a0y (02 -a ey (54)

6) BEpTMKanbHYO COCTaBMSAOLLYIO HArpysku F, . MH,

B, =k By +1070k, s0ghy 47 - 47, (55)
A€ Ky, Ky - KO3MMULMEHTBI, NPUHUMaeMble no Tabnuue 21;
;;};3, ;;J;, 40 ko kg T KO3 hbpULIMEHTBI, MPYHUMaeMble No Tabnuue 22;
Ky KO3 bhULMEHT, NPpUHMMaeMbIv No Tabnuue 23;
{2 - MIIOTHOCTb BOAbI, KI/M3 ;
£ - yCKkopeHue cBobogHoro nageHusi, pasHoe 9,81 m/cz;

d - guameTp KoHyca no BaTeprvHin, M;

d,- BEPXHUIA INaMeTp KOHyca, M;

ReViy - obo3HayeHuss cm. B 7.4 n 7.8.

Tabnuua 21

107 pga? 0,1 0,5 1 5 10 25 50 100
Ry
KoadhdmumeHTs!:

3Ha4veHune
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CipaHuua 41

1,6 1,6 1,7 1,9 2,1 2,5 2,9 3,5
k1
X 0,31 0,24 0,21 0,11 0,08 0,05 0,02 0,02
2
\
Fv'.p
d Froo<
= d 7z Zz—

N ==
Pl B f Fed 7, t'ﬂ%’_' SF 5

PucyHok 20 - CxeMa NpunoXeHus Harpy3ok OT ABWXKYLLErocs NeAsiHoOro norsi Ha OTAENbHO CTOSILLYH KOHUYECKYHO ornopy

Tabnuua 22
3HadeHve p 20° 30° 40° 50° 60° 70°
KoadhdmuneHThbi:
0,25 0,27 0,31 0,36 0,46 0,67
kp3
0,7 0,9 1,3 1,8 2,6 5,3
Ky 4
2,2 1,6 1,1 0,8 0,5 0,3
"i:v,l
X 0,041 0,042 0,039 0,034 0,026 0,017
w2
{3 - Yrorn HakrnoHa obpasytoLen KoHyca (nepeaHen rpaHn CoopYXXeHNst OTKOCHOTO MPOCUIst) K FTOPU3OHTY.
MprMeyaHme - 3Ha4veHus HacTosILLEN Tabnmubl COOTBETCTBYIOT KO3(PULINMEHTY TPEHMS MEXAY FbAOM U COOPYXXEHUEM,
pasHomy 0,15.

Tabnuuya 23
3HayeHne p 3HayeHve 10—3.pp’2;Rf
0,08 1 MeHee | o8 | 16 3,2 5,4
KoadpdomumeHt i, 5
40°-50° 1 2,0 2,7 3,7 4,7
60° 1 2,0 2,6 3,5 3,6

UC «TexskcnepT: 6 nokoneHve» VHpaHeT
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| 70° | 1 1,9 2,5 2,6 | 2,7 \

Ha cekumio oTKoCHOro npodmnst Uinv OTAENbHO CTOSILLYHO OMopy MPSIMOYFOflbHOTO CEYeHUsi C HaKMOHHOW nepeaHei
rpaHblo (CM. pUCYHOK 21) Harpy3ky OT BO3Oe/ACTBUS ABWIKYLLIErocs NneasiHoro norsi crneayeT onpeaensts o goopMyniam:

a) ropM3oHTanbHy0 COCTaBMSAOLWYI0 Harpy3kn &, , MH,

By =k, R byt (B avctg £)+rm, [+ A (7 - 00+ 4 (7 - 0,178 (56)

6) BepTMKanbHyto CoCTaBnsoLyto Harpyskm &, , MH
F, =l Rybhy +om, (14 4 (f - 0.1]]p, (57)

roe ik - K03 (bhULIMEHT, NPUHMMaeMbI Mo Tabnuue 24;

k- KO3hdULUNEHT, NPUHMMaEMbI o Tabnuue 25;

#y, = KO(PMUMEHT, NPUHMMaEMbIN no Tabnuue 26;

A Ay - KoahMLUMEHTBI, NPUHUMaeMbIe No Tabnuue 27,

w4, = KOI(PMLMEHT, NPUHMMaEMbIN Nno Tabnuue 28;

£ - KO3(POMLIMEHT TPEHUS;

b - obo3HayeHusa cm. B 7.8.

=<

PVIcyHOK 21 - Cxema NPpUINoXXeHnA Harpy3okK OoT ABWXYLLerocsa regdaHoro nomnda Ha coopy>XeHne OTKOCHOro I'IpO(*)I/IJ'IFl

Tabnuua 24
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5 30° 40° 50° 60° 70°
KoachdpmuineHT i, 1,0 1,5 2,0 2,5 2,5
Tabnuuya 25
by, M 0,5 1,0 2,0 3,0 4,0
KoadpcpmumeHT ., 0,039 0,048 0,062 0,073 0,083
Tabnuuya 26
hys M 3Ha4eHus w;, , MH/M, npn
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 27
; 30° 40° 50° 60° 70°
1,92 2,01 2,09 2,17 2,22
4
1,19 2,68 4,70 12,20 60,0
A
2,07 1,35 0,75 0,41 0,24
A
Tabnuuya 28
by M 3Ha4eHns x,, MH/M, npun g
30° 40° 50° 60° 70°
0,5 0,018 0,056 0,095 0,138 0,186
1,0 0,157 0,172 0,211 0,281 0,365
2,0 0,426 0,444 0,485 0,607 0,767
3,0 0,721 0,740 0,773 0,933 1,155
4,0 1,080 1,099 1,122 1,327 1,620

KoathduLINeHTbI ;. my, U, MPUHAMAIOTCS B 3aBUCUMOCTH OT iy, M.

B cnyvyae noaBwKkM CMeEp3LLErocsl C KOHUYECKUM COOPYXEHVWEM NeasiHOro Morsi ropu3oHTarnbHas cocTaBnsooLwas
Harpyskn #, ., MH, onpefiensietcsi kak Ha LMNUHOPUYECKYI0 ONopy C PacyeTHOM LIMPUHON b, paBHoW anameTpy KoHyca

Ha ypoBHe AelicTBYSA fbaa, no dopmyne

P =kyFy (58)
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rae iy, - KO3 bhULMEHT, NPpUHMMaeMbIv Nno Tabnuue 29;
Fyp- 00o03HaveHve cMm. B 7.8.

BepTukanbHaa cocTaensoLas Harpyskm =, » B 3TOM Clny4yae OTCYyTCTBYeET.

Tabnuuya 29
Yron HakrnoHa obpasytoLen 45° 60° 75° 90°
KoadbdpuumeHT g 0,60 0,79 0,92 1,00

7.10 Harpysky OT BO34eNCTBUS OBWKYLLErocs NeasiHOro Mnorsi Ha COOpYXXeHWe, COCTosiee M3 CUCTEMbl KOMOHH
(cBawn, cBai-060Mno4eK 1 T.M.), HEOOXOAMMO OnpeaensATb B 3aBMCMMOCTU OT NPOCBETa MeXAy CBasMu g (PUCYHOK 22).

Harpy3ka OT BO3geiicTBMS OBWXKYLLErocs nedsHOro Mons Ha Kaxdbll U3 SM1eMeHTOB ronepek HanpaBreHus
ABWKEHMS NeAsHbIX NOMen ¢ NPOCBETaMM S < 2.4, ONPeAenseTcs no dopmyne

Fn:ﬂ{kﬂ{l_kﬂJ S+h } (59)
k, ky )2hy + by

roe R - cuna OT BO3OENCTBMS NeasHbIX nonen Ha OAWH 3MEMEHT LLII/IpI/IHOIZ h paccmaTpmBaeMoro COOpPYXXEeHUA,

onpegensieMas ANA COOTBETCTBYIOLIMX MNEeLOBbIX YCMOBWIA, BO3OEVCTBUS NeOsHbIX MOMeN M KOHCTPYKUMM Onop Mo
dopmynam (50)-(58);

kbn
COOpYyXeHune. Ha Ka)KLI.bIVI ANeMeHT ﬂeI7ICTByeT cunna B np pa3 MeHblle, 4eM Ha BCe COOpYyXXeHue. 3a pacyeTHoe

BO3QENCTBUE CrneayeT NpuUHMMaTb HauMeHbLUYto cuny, onpegernenHyto no dopmyne (59) u cdopmynam (50)-(58), ans
COOTBETCTBYIOLLNX Nef0BbIX BO3LENCTBUN.

- Ko3hMUMEHT, onpefensiembln no Tabnuue 18 Onst CyMMapHOM LWMPWHBLI ;  SNIEMEHTOB, BXOOAWMX B

Ecnun B psay, pacrnonoXeHHOM rorepek ABWKeHWs NeasHoro nons, U3 n CBail eCTb j MPOCBETOB § > 24,, TO PsAA
J d
cneayer pasbutb Ha (j+1) anemMeHToB, C MPOCBETaMn MexXay CBasMu S <2h,. Pacuer kaxgoro us ( j+1) anemeHTos

creayeT BbINonHATL no dopmyne (65). B criyyae HEBO3MOXHOCTU BbIAENEHUs 3NEMEHTOB C MPOCBETOM MEXIY CBasiMu
S<2h,, KaKAaA CBaf psaa paccMaTpuBAETCs Kak OTAENbHOe COOpYXeHue, Harpyska Ha KOTopoe Onpedensierca no

dopmynam (56)-(64).

BosgeiicTere nbaa oT ABWXKYLLErocs NeAsiHoro Morsi Ha cBau BTOPOro WM MocneayoLwwyx psifoB, pacnonoXeHHbIX
nonepeK HaNpaBrieHUs1 HArpy3kK (ABVIKEHWS NEASHOrO MNossl), He YYUTLIBAETCS], MOCKObKY CBau NEPBOro psifa paboTaioT
KaK aBaHMOCTHbIE COOPYXXEHWSsI, ¥ KOTOPbIX MPOUCXOAWT pa3pyLUeHne NnegsHbIX Nonen.

(M3meHeHHasa pegakums, Usm. N 1).
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a, 6 - npocnnb 1 NnaH psiga U3 cTonbos AMaMETPOM p,

1 - ckon (cmATKe) Nbaa; 2 - cpes Nbaa Mexay crtonbamm

PucyHok 22* - Xapaktep pa3pyLUeHUsi IeqsHOro NOKPOBa B 3aBUCHMMOCTM OT PaCHONOXEHWS] SNTEMEHTOB OMNop
OTHOCUTENbLHO ApYr Apyra

* NameHeHHas pegakums, Mam. N 1.

7.11 Onpegensaiollas XxapakrepucTuka NeaoBbIX BO3AENCTBUA NMPU NEPBOWN MOABWKKE NbAa Ha 3NEMEHTbI CUCTEMbI
KOMOHH (CBaw, cBan-060MnoYeKk 1 T.MN.) - pacCTosHWE | MeXAy aneMeHTamu psga (o nx ocsm).

MakcumanbHoe pacCToAaHMe Mexay aremMeHTamMn pdaa (FIO nx OCHM) [max’ npn KOTOPOM npoucxogut cpes Jibaa
Mexay 3TUMK 3neMeHTamMu, onpenendaeTcd rno qaopmyne
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h 1/4
loax =by| 0,7 +3] = . (60)
bl
|_|pl/l 1>]max Ka)K,EI,bIVI ANIeMEeHT B pdAay, paCI'IOJ'IO>KeHHbIl7I BOOJ1b HaAnNpaBieHnA ABWXeHUA NneaAaHbiX I'IOJ'Iel7I, pa60TaeT
He3aBMCUMO Apyr OT gpyra (y Ka)Kgoro afieMeHTa nponcxoaunt cMaTune J'Ibp,a).

Mpw NepBoii NOABWKKE NbAa Ha 3NeMeHTbl BTOPOro M MocneayoLwwyx psaaos, pacnonoXeHHbIX BAOMb HanpasneHus
ABWKEHMS NefsHbIX Nonei Ha paccTosHUM Apyr OT Apyra (no ocsiM) [ </, ., OecTBYeT cuna F, ., KOTOpYK creayer

OnpeaensiTb Kak 4ONN OT CUnbl £, OeVCTBYIOLLEN Ha NepBbI aeMeHT psaa

£

Foy = EF» (61)

roe g - KOOMMLIMEHT CHIDKEHUS BO3AEVCTBIUA Nba Ha nocreaytolme afieMeHTbl paaa

. b 1/41
§=0’133ﬂ s ﬂgo, (62)
m \ hy b
rae Moy ™ YKMCNO NIOCKOCTEN cpe3a Mexay afieMeHTaMun pana;
Icut- O5rHa NIOCKOCTU Cpes3a;

&, - KO3(PMLMEHT, onpeaensiembln no gopmye
1,75
& =1+0,65(%j : (63)

Mpumeyanme - Popmyna (60) npymeHnMa Ans cnyyaes 'Z—d >1074.
1

(M3meHeHHas pepakums, Mam. N 1).

7.12 Yncno nnockocten cpesa Hey MEXOY 3NTEMEeHTaMn phfa, PacnorioKeHHOro naparsieribHO HanpaBJieHno
Harpy3ku, NpHAMaeTCA paBHbIM:

#eys = 2NPU OANHOYHOM Psfe,

%, = 1NPU [ABYX B3AMMOAENCTBYIOLMX PAAaX;

npu Tpex 1 Gonee B3aMMOAENCTBYIOLIMX PSAAX ANS KPAWHUX 5, =1, ANA BHYTPEHHUX PSAOB »,. =0 (T.€. Negosas
Harpy3ka oTCyTCTBYET).

3a oQUHOYHLIV NPUHUMALIOT P, KOTOPbIA MO (PPOHTY (MONepek HanpasreHns Harpy3ku) yaaneH (UMeeTcs npocBeT)
OT APYTUX COOPYXKEHU (UMW UX SNIEMEHTOB) Ha § = 2k, .

3a 4KCro B3aMMOAENCTBYIOLIMX PAA0B Goree ABYX NPUHUMAIOT Psifbl, B KOTOPbIX MO OPOHTY €CTb MPOCBETHI § < 2k,

7.13 [OnuHa nnockocTn cpesa ;]

.  MEXOY OJNnemMeHTaMu psfa, napanyienbHOro HarnpaenieHuto  Harpysku,

onpeaensieTcs reoMeTpuen AByX B3aUMOAENCTBYIOLLMX S71EMEHTOB B psiay

Lot =f—%b1 COS (64)

rae o - Yron cektopa afieMeHTa onopbl, rpagyc, B NnaHe, B Npeaenax KoToporo NpoMCXoauT cpes nbaa. B ananasoHe
30° < g = 90° o ONPeaenstoT no opmyne
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7.14 Ecnv anemeHTbl psga (cBan, cBan-0b0oMoYek 1 T.M.), pacnonoXeHHbIE BAOMb HAMPaBIEHWS OBVXXEHUS NeOsHbIX
nonemn, coeAvHeHbl Mexay CobOM CTEHOW TOMLUMHOWM 4, TO MPW MEepBON MOOBMXKKE NbAa Ha BTOPOW M nocrepyloLive

anemeHThbl pafa AencTeyeT cuna g, , onpeaensemas no dopmynam:

Fcuszfé(l_ﬁ] NPV A <fy sin s (66)
Fous =Ff‘i[l_é][%] MPU & » By sin o (67)

roe o - NONoBMHA YrNa CeKTopa, Ha LUMPUHE KOTOPOro MPOUCXOAMT Cpe3 fbAa Mexay cTontamu.
7.15 TMpy KOCOM HampaBreHWX Harpys3ku Ha BTOPOM W Mocredylollive 3neMeHTbl psida, pacnoriokeHHble BAOMb
ABIKEHWS NEAsiHbIX NONen, UX COBMeCTHas paboTa MpoucXoauT npu COGMIOAEHWU YCMOBUA [ < . W [ <k jsny. Ha

areMeHThI psiaa B 9TOM Cryvae AeNCTBYET Cuna, XxapakTepuayloLlas kak cMsaTue, Tak U CABUr Nbaa 1 onpeaensiemast no
dopmyne

!
rae £, , - ycunve npu paspyLueHnn NeAsHOro Nokposa 3a cYeT CMATUSA NbAa, onpeaensiemoe no dopmyne (52);

. !
FJ'=Fb,p_[Fb,p_Fcuf:'(ﬂ_5mV]b_l’ (68)

F,;- YCWUnu1e, Npu KOTOPOM NPOUCXOAMT Cpe3 NbAa Mexay dnemMeHTamu paga, onpeaersiemoe no gopmyrie (61) npu
#,; = 1. COCTaBnALWAs Cunbl F, , XapaKkTepu3ytolias CABUI, OTNIUYHA OT HYIIA B TOM CIy4ae, eCN BHELLHSAA NNockoCTb
coBura "ynupaerca" B HWKECTOALMN 3NeMeHT (CM. pucyHok 23). OTo ycrnosue cobniogaerca npu HepaBeHCTBE
dalydain vy

Mpu cobrnogeHnn ykasaHHbIX Bblle ABYX YCMOBUW [Afsl PacCTOsHWSA ; MeXay SMeMEHTaMu Ha BTOpPOA W

nocregyLme 3reMeHTbl B3aMMOAENCTBYIOLLEro psfa, PacrnoriOXEHHOrO HWDKE MO HanpaBIEHUIO OBWXKEHUS neasHbiX
nonen (Ha pucyHke 23 paa N 2), oenctesyeT cuna, onpeaensemas no copmyne (61) npu »,,, =1.

Ecnu BsanmogeiicTeytoLymx pAnos Gornblue AByX, TO ANA NOCNEOYOLMUX 3NIEMEHTOB BHY TPDEHHUX PAAOB #,,, =0 (T.€.
Harpy3ka OTCyTCTBYET).

Mpy HeCOBMIOAEHUN HEPABEHCTBA ; <4 /sin v C HEKOTOPLIM 3aNacoM MPUHUMAETCS, YTO NOCMEAyiome SIeMEHTbI

B3ayMOOENCTBYOWMX (a TakKe HeB3aMMOOENCTBYIOLMNX) PSOOB PacCUUTLIBAIOTCS Kak MepBble 3NEMEHTbI B psaax,

napansienbHbIX HaNpPaBneHuo Harpy3ku (M. 7.10), T.e. kak Npu ;= /.. (CM. PUCYHOK 23).

Mon B3aVIMOﬂ,eI7ICTByI-OLLI,VIMVI pagamMm  nNoHUMAaKTCA pAdbl, MeXxay JlieMeHTaMU KOTOPbIX B HanpablieHUN,
napannenbHoOM I'IOI'IGpG‘-IHOVI OCW ONnopbl, NPOCBETbI 5 =2 ;.
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1 - ckon (cmsiTWe Nbaa); 2 - NNOCKOCTb cpe3a Nbaa

PucyHok 23 - Cxema paspyLUeHUsi NbAa NPy KOCOM HanpaeneHUM BO3AeNCTBUS NEASHLIX NOMEl Ha 3N1EMEHTEI Ornop

7.16 MNpu kocom noaxode neasHbIX noment K onope (v=10%), 3MeMeHTbl KOTOPOW cocTaBnalT ABa U 6Gonee

NpodonbHbIX pAAa, Harpy3Ky BOCMPVHMMAOT, KPOME MePBbIX 3M1EMEHTOB MPOAOfbHbIX pSAoB (Kak nNpu OTCYTCTBMM
KOCWHbI), BCe anemeHThbl psga N 1 (cM. pucyHok 23). PacyeT Harpy3ku Ha Kaxabln aneMeHT onpedenstoT cornacHo 7.10.
Mpuyem Ans nocneaytoLwmx anemeHToB psaa N 1 B pacyetax crnefyeT NPUHUMATL &= (7 — & Jsin -

(M3meHeHHasa pegakums, Usm. N 1).

7.17 O6wasn Harpy3ka Ha Ornopy, COCTOSILLY U3 N 3NIEMEHTOB (COCTaBNSALMNX NPOJOSbHbIE M MOonepevHble psaabl),
onpegensieTcs kak CyMMa Harpy3oK Ha KaKabl 9NIEMEHT.

7.18 Touky NpunoxeHust paBHOAENCTBYIOLLIEN NeOoBOM Harpy3sku, onpeneneHHon cornacHo 7.8-7.17, Heobxoammo
MPVYHYMATL HKE PaCcYETHOrO YPOBHSA BOAbI HA 0,2k, B 3UMHWIA NEPUOA U Ha 0,4k, B NEPUOA BECEHHErO neaoxoaa.

7.19 JlokanbHoe nNefoBoe AaBfieHVEe Ha KOHCTPYKLMWM B parioHe NiegoBOro nosica KOHMYECKOM Onopbl M COOPYKEHUS
OTKOCHOTO npodomns p , Mla, onpegensetcs no opmyne
p:RC 1+2 i ﬂ’ (683)
A, )85

rae A4, - NOWakb KOHTaKTa, Ha KOTOPOW YYUTLIBAETCS NoKanbHOe AaBneHue nbaa, M2,
RV B -CM. 7.4n7.9.

NokanbHoe nenoBoe [OaBrieHue B paiioHe NedoBOro Mosica Ha COOPYXEeHWe C BepTuKanbHOW nepedHen rpaHbio

onpegensietTcs no doopmyne (68a) ¢ UCKNIOYEHNEM MHOXUTENS ﬁ
8.5

MpumeyaHns

1 B copmyne (68a) yron HakrnoHa obpasyloLlen KoHyca (nepedHen rpaHu COOPYXeHWs OTKOCHOro mnpodmns) K
ropusoHTy 18°<p<72°. lNpu g<18° maeneHne p onpeaenserca kak npu 18°; npu g>72°naBneHne p onpenensercs Kak
npn 72°.

2 Mpn p>10 MlMa gasneHve p npuHumMaetcs pasHbiM 10 Mla.

(M3meHeHHasa pegakums, Usm. N 1).

7.20 Harpysky OT BO34eiCTBUSI OCTaHOBMBLLETOCS MOMS POBHOMO MbAa, HaBanvBatOLLEroCs Ha COOPYXEHWe Mpu
AencTBMM TedeHus Boabl 1 BeTpa &, , MH, Heobxoaumo onpeaensTe no dopmyne

Fo=py+op+p+ 2,4, (69)

B KOTOPOW BESTUYUHDI Py Py B W pua MMa, onpepenstoTca no hopmynam:

Py =310l (70)

2
PV=5'10_?M’ (71)

™
7y =94.107 hypgi -~ ANS PEYHBIX YCMOBUA, (72)
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2
B =941077 %aP¥ep - unsi MOPCKUX yCrIOBM, (73)
H

pua=210prE o (74)

roe v, - MakcuManbHas CKOpOCTb Te4YeHusi Bodbl oA NbAOM B Nepuoz neaoxoaa, M/c;
V., e~ MAKCHIMArBHAS CKOPOCTH BETPA B MEPUOA, NEA0X0AA, M/C;

L,,- CPeAHAs OnvHa NeasHOro noms no HanpasneHWio NoTOoKa, MPUHUMaeMast Mo AaHHbIM HaTypPHbIX HabnoaeHNn,
MpuW UX OTCYTCTBUM ANSA PEK 7, NPUHUMAETCA PABHOMN yTPOEHHOM LUVPUHE PEKU, M;

i - YKIMOH NOBEPXHOCTM MOTOKA;

kg A - 0603HaYeHusA Te xe, CM. 7.8;

H - rny6uHa Bogbl nepeq COOpYKEHVEM, M.

Mpn aTOM, Harpyska F,, onpeferieHHas no cgopmyne (69), He Moxer ObiTb Gonbliue Harpy3kn &, ., ONpPeaeneHHoN
no coopmyne (53) nput i, = 0,1.

MpumeyaHns

1 PacueTHas WWpvHa NeasHOro nomns NpUHUMAaEeTCs Mo [AaHHbIM HaTypHbIX HaGnogeHWin, a ans 3aTBoOpoB UMK
aHaNorMYHbIX COOPYKEHWI - He Boree LMPWHBI NporieTa COOPYKEHUSI.

2 Touky NpUNOXeHWst paBHOAENCTBYIOLLEN NEeJOBON Harpy3k HEOOXOOAMMO MPUHUMAThL Ha 0,2k; HWKE PacyHeTHOro
YPOBHS BOAbI B 3VIMHUIA NEPUOL, Ha (.44, - B NEPVUO BECEHHEro Neaoxoaa.

Harpy3ku Ha coopyXeHusi OT CNMIOLHOro NieAsiHOro NOKpoBa NpU ero TemnepaTypHOM pacluMpeHun

7.21 PacyeTHyto Harpy3Ky Ha COOpY)XEeHMe OT CMIIOLLHOro fiegsHOro NokpoBa Npu ero TeMrnepaTypHOM pacLUMpeHnm
crnepyert onpenensatb no dopmyne

B =gk, (79)
roe g - Harpyska Ha equHMLY OJTMHBI COOPYXKEHUst OT BO3AENCTBUS CNIOLIHOMO NedsHoro nonsi Npy ero TemrneparypHOM
pacLIMpeHnn, NPUHUMAETCS Kak HanborbLuee 13 3Ha4YEeHUN ¢, ONPEeAENneHHbIX AN CryYaes, Korga us psga HabnogeHnn
3a TemnepaTtypon BO3adyxa MPWHATbI pacYeTHble nepuoabl C MUHMMArbHOM TEemnepaTypoil U COOTBETCTBYIOLLMM €N
rpagMeHToOM UMM C MakCUMasibHbIM PagUEHTOM M COOTBETCTBYHOLLEN eMy TemnepaTypon, kH/m;

b - 0bo3HaveHne cm. B 7.8.

(M3meHeHHasa pegakums, Usm. N 1).

7.22 Harpy3sky ¢, kH/M, Ha eguH/Ly ONUHBI COOPYXEHUS OT BO3AEVCTBUSA CMOLHOMo NeasHOro nokpoBa npu ero
TemnepaTypHOM pacLLUMpeHUn crieqyeT onpeaensTb no dopmyre

g=hgkpp (76)
roe i, - obecneyeHHas ToOrLLMHA POBHOO NbAa, M (7.8);

k; - KOI(PDULIMEHT NOTEPU yCTONIMBOCTY NEASIHOTO MOKPOBA, MPUHUMaeMbIi no Tadnuue 30.

Tabnuya 30
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[MpOTsHKEHHOCTb NeAsHOro NOKpoBa, M 50 70 90 120 150 n Gonee
KoadbcnuimeHT , 1 0,9 0,8 0,7 0,6

p- OaBneHve 3a CYeT ynpyrom v nnactudeckon dedopmaumu, klla, npu TemnepartypHoM pacluivpeHuu nbaa
coneHocTblo S<2%o npuHMMaeTcs paBHbiM 100 klMa ¥ Harpyska Ha eguHWULY ONUHBI COOPYXEHWUs1 onpenensieTcs Mo
dopmyne

g =100hyk;, - (77)
Mpu coneHocTn S>2%0 faBneHve p onpeaensieTcs no dopmyne
p =0y +20,V,np (78)
rae o, - Npeaen ynpyroctv nbAa npu cxarumm, kiia,
o, = KOIPMLMEHT NUHENHOTO pacLUMpeHns Nbaa, rpag-1,
¥, - CKOPOCTb MOBbILIEHUs TemnepaTypbl BO3Ayxa, rpad/c,

u- KoabpuumeHT BA3KOCTM NbAaa, kla-c, onpeaensiembin no opmynam:
L= 3,6(3,3- 0,284 +0,08%%) - 108 NPy ¢ =-20°C, (79)
L= 3,6(33-185) 108 Npn ¢ =-20°C, (80)
1,- Temnepatypa neaa, °C, onpeaensemas no gopmyne
i =tominMo +%\V ’ (81)
fomin = HAYAMNBHAA MUHMMArbHas TemnepaTtypa, C KOTOpOi HauMHaeTCs ee nosbllleHue, °C;

T - OTHOCUTEIbHaA TOomNLMHa NnegdaHoro nokpoesa € y4eToM BIIMAHUA CHera, onpeaendemMasa no cbopmyne

_ta 82)*
hﬂ hred ( )

* dopmyna cooTBeTCTBYET opuriHany. - MpumedaHue nsrotosmtens 6asbl JaHHbIX.
A 83
Byoq = hy + 1,43k + 2, (83)
o

h, - HAMMEHbLUAsA TOMLLMHA CHEXHOTO MOKPOBa, M,
), - TennonposBofHocTb NbAaa, BT/(MK);

o- KoaghdpmumeHT TennooTaaunm C BepxHen MOBEepXHOCTM negsHoro nokposa, Bt/(m2-K), onpegensembin no
dopmyne

o= Bw: (84)
w- CPeQHsia CKOpOCTb BeTpa, M/C; KoadbduLMeHT p onpeaensetca no Tabnuue 31;
v, ¢ - 0e3pasmepHble KOI(PDULMEHTLI, MPUHUMaeMble MO rpadmkam pPUCYHKOB 24 1 25 npu 3agaHHbIX

aT .

OTHOCUTENbHBIX 3HAUEHUSIX TOMLIMHbI MEASIHOTO NOKPOBA 1 6E3Pa3MEPHOTO 3HAUEHNs Fo = o ;
kg

or- KO3PULMEHT TeMnepaTyponpoBOgHOCTU NbAa, M2/C.
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Tabnuua 31
tyrr C -40 -30 -20 -10 0 10
B, Ox/(m3 -K) 7,12 6,88 6,67 6,48 6,27 6,07
¥ n0=0,05
0,9 —
[
08
0.6
0.8
0.7
04 .
[ /
02 0,5
// 04 573
f"ﬁp
V=
0 ﬁ.-—'—'"'_:ﬂﬂ_—'—'_'_',_—'_—'_
0,05 0,10 0,15 0,20 Fo

PucyHok 24* - Mpadhukm 3HaveHuin koadpdpuumenTa

* ameHeHHast pegakums, Mam. N 1.

Ly

1,0 e
-:»‘\:t'/—/-; I
) 019 T
0.8 —
o
ol _+—
————
G-"é,—-"’"’df
@ L~ b L——"1 1
0,20 1 —
2N
0,15 )
010
02t
0,05
,—’/{}_,E)___,.—-'
o o % © @ Fp
=1 g =] 8 0 0.1 0,2 0.3 0.4 05 Fo
e o a o

PucyHok 25* - 'padhukn 3HaueHnin koachduumneHTa ¢

* NameHeHHas pegakums, Mam. N 1.

Mpn 3TOM Harpyska OT TemnepaTypHOro pacluMpeHusi, onpeaeneHHas no doopmyne (75), AomkHa ObiTb He Gonee
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Harpy3ku, onpegeneHHom rno dpopmyne
F,=Al/Ky, (85)
roe A7 - TemrnepatypHoe pacLumpeHme negsaHoro nons, m;

K, - KO3(PUMUMUEHT YNpyron noaaTineocTyi coopyxenus, M/MH. TemnepaTypHoe pacLumpeHre negaHoro nons Moxer
ObITb OnpeneneHo no dopmyne

Al = o, 0k ATL , (86)
rae A7 - PacyeTHbIN nepenag TemnepaTypbl Hapy>XHoro Bosayxa, °C;
.- PaccTosiHWe OT CoopyXeHus Ao Bepera uUnu 4o TpeLUyHbl, M.

[ns cBavHOro pocTBepka C BbICOTOM CTOEK g7, M, KO3(PPULUMEHT MoAaTnMBOCTM KOHCTPYKUMM onpedensercs no
dopmyne

K, =H*/12Eln > (87)

roe g - Moaynb ynpyrocTv matepuana KoHcTpykuum, MMa;
7 - MOMEHT UHEPLUM MONEPEYHOrO CEYEHUSI CBau, M4;
- KONIMYECTBO CBall KOHCTPYKLUN.

Harpyska oT TemnepaTypHOrO paclUMpeHus F,,, paccuuTaHHas no dopmyne (85), AomkHa ObiTb He Gonee
onpegenexHHon no opmyne

Fp, =k,R.bhy (88)
rae R., b, h; - CM. 7.8.

Ana ycnosuii Harpy3ku oT TemnepaTypHoro pactumpenus i, =0,1.

MpyvmeyaHe - B MPUMMBHBIX MOPAX Harpy3ku OT TemnepaTypHOro paclUMpeHUst NbAa Ha MapoTexHUdYeckue
COOPYXEHUS He YYUTLIBAOTCS.

(N3meHeHHas pegakums, N3m. N 1).
Harpy3ku oT npMmep3Luero K COopyeHuto fieastHoro NOKpoBa Npu U3MeHeHUU YPOBHS BOAbI

7.23 BepTukanbHyto Harpy3ky (Ha 1 M OfvMHbl MO PPOHTY COOPYXKEHMS) OT MPUMEP3LLErO K COOPY>XEHUIO NeasHOro
MoKpoBa Npum M3MeHeHU ypoBHs Boakl (YB) 7, MH/M (cm. pucyHok 26), cneayeT onpeaensTs no goopmyne

1112
Fa = 22410 % oghghy {%] : (89)
ghy

rAe ks, - U3MeHeHne YB, M; Npu aTOM jy =4, ;
ky - obecneyeHHas TonLMHa POBHOTO NbAa, M (7.8);
V - KMHemaTunyecKkasi BA3KOCTb BoAbl Npu Temnepatype 0°C, paBHas ,,_ 1743.10~% M2/C.
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7Y &
FYBN-_

a - npu noHwkeHun YB; 6 - npu nosbiweHnn YB; YBJ - ypoBeHb Boabl Npu riegoctase

PucyHok 26 - CxeMbl MPUNoXeHns Harpy3oK OT NPMMEP3LLEro K COOPYXXEHWMIO NeasHOro NokpoBa npu U3MEHEHWUN YPOBHS
BOAbI
Harpyska 7., onpeaeneHHas no copmyne (89), formkHa ObiTb He Gonee Harpysku Sl MH/m, onpegensiemont no

dopmyrne

2

112
Jalim =768 10_2%[1)—31 (Gc,]jm +Gf,1jm:" (90)
ghy

rA€ o,y - MPEErNbHOE HanpsikeHe B CXaTom crioe usrnbaemoro neasiHoro nokposa, Mrla, onpeaensiemoe kaK (c; + 4]
ANS HWKHEro Cnos NeasHOro Nokposa Npu TemnepaType z, B Cry4ae NOHWKEHNA YPOBHS BOAbI UMW AN BEPXHEro Cros
NeasHOro NoKpoBa Npu Temnepartype ;, B Cy4Yae NOBbILLEHUS YPOBHSA BOAbI;

Ot i, ~ MPEAENBHOE HAMPsHKEHWE B PacTsHyTOM crioe uarnbaemoro neasHoro nokposa, Mra, onpepensiemoe Kak
0,3(C; +A;) ANS BEpXHEro Criosi NefsHOro Nokposa Npu TemnepaTtype ¢, B Cry4ae MOHWKEHUA YPOBHS BOAbI UMW ANS
HIDKHEro Cros NeAsHoro NoKpoBa Mpu TeMnepaType ¢, B Cry4ae MoBbILIEHNA YPOBHA BOAbI;

¢, - Temneparypa nbAa Ha rpaHuue nej - Bo3ayx, rpag;
Ty fyy £ - ODO3HAYEHVS CM. B 7.4.

MprmeyaHue - B npunuBHbIX MOPSAX Harpy3ku o1 npumep3aHna Nibga K COOPYXeHUAM He Y4YUTbIBaloTCA.

7.24 MOMEHT curibl, BOCMpUHUMAEMbIA 1 M MPOTSHKEHHOMO COOPYXEHWSI OT MPUMEP3LLEro NeAsHOro MoKPoBa, Af;,
(MH-m)/m, npy 3mMeHeHU YpoBHSA BoAbl (CM. PUCYHOK 26), HeobxoamMmo onpeaensaTb no dopmyne

1
3\6
M,;=22-107° pghghd[%J , (91)
v

rAe ky, k; - 0b03Ha4eHusa cm. B 7.23.
lMpn 3TOM MOMEHT CuMbl jf;, ONpeaeneHHbIn no gopmyne (91), AomkeH ObiTb He Gonee MomeHTa Af; ., (MH-M)/m,
onpegensiemoro no cgopmyne
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(%t + i) (92)

A€ ©, 4 Gy - O003HAYEHMS CM. B 7.23.
(N3meHeHHas pegakums, N3m. N 1).

7.25 BepTvKanbHy0 Harpy3ky Ha OTAENbHO CTOSALLYH OMOpY WM CBaWHbIA KYCT OT MPUMEP3LLEro K COOPYXEHUIO
NeAsHOro NOKPOBa NP N3MEHEHUN YPOBHA BOAbI 7, ., MH (cm. pucyHok 27), Heobxoammo onpeaenaTb no dopmyne

Fyp=keRoli (93)

kg KO9PpULIMEHT, onpeaensiemMbln no dopmyre

kp=06+015D1ky, (94)
roe D - nonepeyHbIi pasMep (amMamMeTp) onopbl U CBamHOro KycTa, M;
ReWhy - obo3HayeHusa cm. B 7.4 n 7.23.

MpymeyaHus

1 Mpu npsiMoyrosibHOM hopMe Oropbl B MiiaHe CO CTOPOHaMM b U C UNK ANsi COOPYKEHMS, COCTOSILLENO U3 CUCTEMBI
KOMOHH MNW KycTa CBali C BHELUHUMW pa3MepaMy OMOPHOM 4acTu Ha YpPoBHe AelcTBMSA nbaa b v ¢, M, NpUHUMaEeTCs

D= Jbhe s M

2 Harpy3|<v| OT npuMep3aHnd Nba K COOPYXEHUAM, pacnorioXXeHHbIM B NPUITMBHBIX MOPAX, HE YYUTbIBAKOTCA.

b

RN
NI

|.|| ||l|
HER

N

a - npu noHwkeHun YB; 6 - npu noBbieHnn YB

Pl/lcyHOK 27 - Cxembl NPUINOXeHUA Harpy3kn K otaernbHO cTosien ornope oT npumepsLlero K HeWn negsaHoro NOKpoBa npu
N3MEeHEHUN YpPOBHA BOAbI

7.26 BepTukanbHyl0 Harpy3ky Ha COOPY>XEHMWE, COCTOsILLIEE U3 CUCTEMbI BEPTUKANbHBIX KOMTOHH, OT MPUMEP3LLEro K
onopam NeAsHOro NokpoBa MpW U3MEHEHUN YPOBHS BOAbI 7y ., MH (cm. pucyHok 28), Heobxoammo onpefensitb no

dopmynam:

Fd,f = KFd,pn ; (95)
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©- k.. (96)
=1

rae K - koadhduLMeHT, onpeaensiemblii kak nponsseaeHne KoahULIMEHTOB £, , MPUHUMAEMbIX ANS KaX/O0N U3 N KONOHH

Ty | 2

1112
3
no rpadpmkam pucyHka 29 npy 3agaHHbIX 3HAYEeHUsIX g, , b 1 napameTpa 4_ u [Shd} , V - KUHEMaTUJeckasi BS3KOCTb
¥

BOAbI, M2/C; npn g=9,81 M/c2 1 ,,_17.15~% M2/C napameTp A:%;
. X

a; -~ PACCTOsHINE OT OCM MPON3BOSILHO BbIGPAHHON OCHOBHOM KOSOHHBI 10 OCU K-I1 KOMOHHbI (CM. PUCYHOK 28), M;
N - YACNO KOSNOHH B COOPY>KEHWUN;

b, k; v Fgp - obo3HayeHna cm. B 7.8, 7.23, 7.25.

L

= g | —

*

I }\ -

PucyHok 28 - CxeMa npunoXeHust Harpy3ku K COOPY>KEHUIO, COCTOSILLIEMY U3 CUCTEMbI BEPTUKAIbHBIX KONIOHH, OT
MPUMEP3LLIEro K HeMy Ne/siHOrO MOKPOBa Mpi NOBBILLIEHUN YPOBHA BOZib! (MPU MOHIKEHM YPOBHS BOABI CUNa 7

HanpaBfneHa BHU3)

Harpy3KV| Ha COOpYyXeHusd OT 3aTOPHbIX U 3aXXOPHbIX MaccC nbaa

7.27 Harpy3ky OT OBWXKYLLENCA 3aTOPHOW MaccChbl NbAa Ha COOpPYXeHWe &, I MH, HeoGxogumo onpeaensitb Mo
dopmyne

By =05mBy, ;bhy (97)

rAe R, ; - HOPMATMBHOE COMPOTUBIEHME 3aTopHOM Macchl nbaa cmaTuio, MIMa, onpenensieMoe Mo AaHHbIM HaTYPHbIX
HabrnoaeHIA; NPY UX OTCYTCTBUM NPUHUMAETCS PaBHbIM:

0,45 Mla - gna yyacTkoB pek ceBepHee nuHuM "BopkyTa - XaHTbl-MaHcuiick - KpacHosipck - YnaH-Yaos -
BnaroseLyeHck - Hukonaesck-Ha-Amype",
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0,35 Mlla - mexxgy nuHuamn "BopkyTa - XaHTbl-MaHcuick - KpacHosipck - YnaH-Yas - bnaroBeweHck - Hukonaesck-
Ha-Amype" 1 "ApxaHrenbck - Knpos - Yda - YcTb-KameHoropek”,

0,25 MrTa - toxHee nuHun "ApxaHrenbck - Kupos - Yda - YcTb-KameHoropck”;

Iy, ;- pacyeTHasi TOMLIMHA 3aTOPHOM MaccChl, M, onpefensemas Mo AaHHbIM HaTypHbIX HabnoaeHwn, a npu ux
OTCYTCTBUM NO chopmyIe

By g =iy 5, (98)

rae H,, - CpeaHas rnybuHa peku Bbille 3aTopa Npy MakcUMarnbHOM pacxofe BoAbl 3aTOPHOTO nepuoaa, M;
a; - KO3(HPULIMEHT, NPUHMMAEMBIN NO Tabnuue 32;

m , b - obo3HayeHna cm. B 7.8.

Tabnuua 32 - 3HadeHust koadpdmumneHTa AN onpeaeneHnst pacHeTHOM TOSLWUHBLI 3aTOPHON Macchl

3Ha4dyeHne Hy, 3 5 10 15 20 25
KoabprumeHT g 0,85 0,75 0,45 0,40 0,35 0,28

0,75

>

\

0,45
3 6 9 12 15
2a,/t

PuicyHok 29 - 'padomkn 3HaueHWin KoadhNUMEHTOB &,

7.28 Harpy3ky OT ABWXYLLIEICS 3aKOPHOM MacChbl Ha OTAENbHO CTOSLLYHO OMopy &, It MH, cnegyer onpegensaTb no
dopmyne

Fy ;=mBy bk, (99)

roe RbJ. - HOpMaTtuBHOE CONnpoTuBIieHne 3a>|<0pH0|7| Maccbl cmatuo, Mrlla, onpegendemoe no AaHHbIM HaTypPHbIX

HabnogeHui; Npy X OTCYTCTBUM NpUHMMaeTCcA paBHbiM 0,12 Mla;
k;- PacyeTHas TOMLIMHA 3axopa, M, onpedensemas no AaHHbIM HaTypPHbIX HabN4eHWn; NpuU MX OTCYTCTBUM

npuHMMaeTca pasHon 0,8 oT cpegHen rnybuHbI NOTOKa NpY pacxofe BoAbl 3aXKOPHOro neprnoaa;

m, b - obo3Ha4eHus cm. B 7.8.

Harpysku ot aBuxyLlerocs Topoca

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM 38.13330.2018 Harpysku 1 BO3AENCTBASA HA MAOPOTEXHNYECKME COOPYKEHWS (BONHOBbIE, NeaoBble 1 oT cyaos). CHulM 2.06.04-82* (¢ Cipanuua 57
M3ameHeHnem N 1)

Ce00 ripasuri om 16.08.2018 N 38.13330.2018
lNpumersiemcsi ¢ 17.02.2019 e3ameH Cl138.13330.2012

7.29 Harpyska OT BO34eVCTBUSA ABWXKYLLMXCH TOPOCOB M CTaMyX Ha COOPY>KEHWUS BEPTUKarbHOro M OTKOCHOro (npu
p=40°) npocomns z , MH (cm. pucyHok 30), onpefensieTcs kak cymma

F=F,+F +F, (100)
rAe F, - Harpy3ka OT HaABOAHOM YacTyu neasHoro obpasoBaHua (napyca), MH;
F, - Harpyska OT KOHCOJSIMAMPOBAaHHOW YacTu neasaHoro obpasosaqus, MH;
F, - Harpy3ka OT NoABOAHON YacTu neasHoro obpasosaHus (kuns), MH.
7.30 Harpy3ska oT HagBOAHOW YacTu Topoca BblYMCNAETCH Mo hopMynam:

a) ropusoHTanbHas coctasnstowas Harpysku 7 ., MH,

Fyp = 0,510 ;2 (1w Y2k, o+ 2eyctady O, . — Dig 18,0 (101)

—V%%

1 - HaaBoAHas YacTb Topoca (napyc); 2 - KOHCONMAMPOBaHHasA YacTb Topoca; 3 - Kuib Topoca

PucyHok 30 - PacueTHasa moagenb Topoca B MOMEHT HambornbLUIero BO3AenNcTBUS Ha COOopyXeHune

0) BepTMKanbHasi COCTaBMASAOLAA HArpy3Ku £, MH
B,y =Fy (90— p-ag |- 0.50,ctapytz o by (102)

rae p; - NNOTHOCTb NbAaa, Kr/mz;
'Y, - MOPUCTOCTb NEAAHOro O6pa3OBaHVIFI, npu OTCYTCTBUU CcneunarbHbIX nccrneaoBaHui NPUHMMaeTCcst P, =05,

b, - CPEAHSA WMPMHA Nperpaabl Mo POHTY B 30He AECTBUA NeasHOro obpasosaHns, M;

£, - cuennexve mexay obriomkamu fnbaa B neasiHom obpasosaHuu, MrMa, onpedensemoe Mo AaHHbIM UCTbITaHWIA;
Mpy MX OTCYTCTBUM NPUHUMAETCS ¢, = 0,003..0,005 Mla;

tp, = Yron BHYTPEHHEro TpeHust NneasiHoro O6pa3OBaHI/IF|, roag; npun OTCYTCTBUM cChneuunaribHbIX nccnenosaHun
cneayert npuHnMaTtb o, =35-407,

k,- pacyeTHas BbICOTa NeAsHOro oBpasoBaHWs, ornpedensemas Mo HaTypHbIM AaHHbIM, MPU UX OTCYTCTBUW j,
onpegenseTcd no goopmyne
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B, = 3.69.{0.8k (103)

roe k, - TonuwuHa nbaa Ha MoMeHT obpas3oBaHus Topoca, M, Ho He 6onee 0,6 m;
FyoW Ky, - KOO(PMLMEHTHI TOPU3OHTANLHON COCTaBIISIOLIEN MAcCUBHOTO [aBlieHWst NEeAsHOro oBpasoBaHus,
BblYMCIISIEMblE MO chopMynam:

2
- cos((pu+?0—[3:l 1 (104)
e cosI:E?U— B)[l—«fa
2
. cos(tp, +90-p+a, ) . (105)
%) cos(90- il - X |
roe
_ sinlgy + o Jein (g — o) (106)
1 305(90_5_&_;')805(90_64‘%) )
) sin (g + - Jsin 1@, (107)
005(90— p—cty + )805(90— Bty ,
) cos(90- Blcos(30- p- 05;) (108)
: 003(90 T )005(90— B+ cty) ,
roe ng - Yron TpeHuna mexay nbaom un CoopyXxeHunew, rpan,
Cp = arctgf , (109)

- KO3MPULIMEHT TPEHNSt MEXAY TNbAOM M COOPYXEHMEM, NpK OTCYTCTBUW UCCNEAOBaHWA NPUHUMAETCS f =0.1-10,2;

oy, " yromn HakrnoHa OTKOCa negAaHoro o6pasoBaH|/|;| K TOPU3OHTY, NpuU OTCYTCTBUU I/ICCJ'Ie,D,OBaHI/IVI NpUHNMaeTCcA
oy = 30°;

[- obo3HayeHve cm. B 7.9.

Touka NpUNoXXeHna paBHO,EI,eVICTByI-OLLI,elZ Harpy3ku ot HaABOAHOW YacTn negsiHoro O6pa3OBaHMH NPMHMMaETCA BblLLEe
YPOBHSA BOAbI HA 173k, , NPU £ | <0 Harpy3ka Ha COOpYy>XeHWe HanpasneHa BBEPX.

(N3meHeHHas pegakums, N3m. N 1).
7.31 Harpy3ka oT KOHCONMAMPOBAHHOW YacTu negsHoro 06pa3oBaHusi BeluMCNAETCS No chopMynam:
a) ropusoHTanbHas cocTaBnalLas Harpysk1 £, ., MH, Bbeluncnsercs:

- Ona BepTuMKanbHbIX noBepxHocTen no dopmyrne (52) - Ana oTAenbHO CTOSALEro coopyXeHnst n no gopmyne (53) -
ONS CeKUUM NPOTSPKEHHOTO COOPYXKEHWS;

- ANSA KOHUYECKUX COOPYXeHUn no dopmyre (54) - ons oTaenbHO CTOsILLEN KOHUYECKON OMopbl;

- ANt COOPYXXEHUI OTKOCHOrO npodpunst no copmyne (56), C 3aMeHON BENUYWHBI j, Ha . - PACYETHYIO TOMLIMHY
KOHCONUAMPOBAHHOW 4YacTW U YMHOXEHUEM 3Ha4YeHVst R,  Ha  KOIIPULIMEHT ;. - OTHOLUEHME NPOYHOCTEN

KOHCOINMMOVPOBAHHOW 4YacTu M POBHOMO NibJa Ha cXaTue, onpefernsieMbll Mo OnbITHbIM AaHHbIM, MPU MX OTCYTCTBUM
cnepyert npuHumartb . =0,8, rae j, - obecnedeHHas TonLmHa POBHOMO NbAa Ha MOMEHT 00pa3oBaHuUsi TOpoca, R, - CM.

7.4; TONMHA KOHCONMMAMPOBAHHO YacTu Topoca f, =(1,8-2,0)4, (npunoxenwue P);
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6) BepTukanbHas cocTaenstoLas Harpysk1 £, ,, MH,
By, =F, yte[00-p-ay ). (110)

Touka NpUNOXeHNs paBHOAEWCTBYHOLLEW Harpy3kn OT KOHCOMWAMPOBAHHOW YacTu NPUHUMAETCS HWXKE YPOBHSI BOAbI
Ha 0,5, .

(M3meHeHHasa pegakums, Usm. N 1).
7.32 Harpy3ska oT Kuns BbluMcnseTcs no opmynam:

a) ropusoHTanbHas coctasnstowas Harpysku 7, ,, MH,

B = 0,510 (o py)g (1 - wikihy + 2epctgy (ky — Dy 13y (111)

6) BepTukanbHas cocTaBnsaoLias Harpysk1 &, ,, MH,

By = By (90— B cup ) - 0 5eyotg ytagorp iy (112)

roe y;, - MOpuCTOCTb (MYCTOTENOCTb) fNedsHoro obpasoBaHWs, onpedensemas No AaHHbIM WCMbITAaHWA, Npu WX
OTCYTCTBUW NPUHUMAETCS 1, = 0,3-0.4;

- pacuyeTHas rnybuHa Kuna neasHoro obpasoBaHWA, M; MpU Ha3HaYeHUM PacYeTHOWM rny6uHbl NeaAsHOro
0bpa3oBaHMA CrieayeT YUnUTbIBaTh, YTO ki fh, = 26,

by, - CPEAHSA WMPMHA Nperpaabl Mo POHTY B 30HE AENCTBUA NeasHOro obpasosaHns, M;

¢~ CUenneHue (c y4eTom 3sauena) neasHoro obpasosaHus, Mlla, onpeaensemoe no AaHHbIM UCTbITAHWUW; NPy KX
OTCYTCTBUM NMPUHUMAETCS ¢ = 0,02- 0,03 Ma;

i~ Yron BHYTPEHHEro TpeHna nensHoro O6pa3OBaHVIF|, rpag, onpegensiemMbld Nno AaHHbIM UCMNbITAHWRA; NpU KUX
OTCYTCTBUM MPUHUMAETCA . =15-20%;

ki - KO3(PAUUMUEHT TOPU3OHTANBHON COCTaBMSAOLWEN MAcCUBHOTO AaBNEHUS HarpoOMOXOeHUs OBNoMKOB IbAa,
BblYUCIIAEMBIN MO dhOpMyITiam:

kk{ cos(@ + B~ 90) T, (113)
cos(B—90)(1 - /ky )

_ SiIl((pk+(lf)SiIl(pk . (114)
* 7 cos(B-90-a ,)cos(B-90)

p - 0003Ha4eHne cMm. B 7.9.

Harpyska 7, ,, onpegeneHHas no copmyne (111), gomkHa ObiTb He Gornblue Harpysku By onpeaerneHHon no
dopmyne (99) npy 3ameHe B HeW BEMWYMH b 1 k; Ha b W j, COOTBETCTBEHHO.

Toyka NpUNoXeHUs PaBHOAEWCTBYIOLLEN Harpy3Kku OT NOABOAHOM YacTy NeAsHOro 06pa3oBaHMs NPUHMMAETCS HUXe
YPOBHS BOAbI Ha 0,33, .

MpvmevaHue - Harpyska Ha coopyXeHue BepTuKarnbHOro npouns onpeaenseTcs npu p=s0e.
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(M3meHeHHasa pegakums, Usm. N 1).
Harpyz3ku oT gBMXyLlerocs aictepra
7.33 (WckntodeH, N3am. N 1).

7.34 (VckntodeH, Mam. N 1).

7.35 (WckntoveH, M3am. N 1).

MpunoxeHue A

AneMeHTbI BOJIH Ha OTKPbITbIX N OrpaxgeHHbIX akBaTOpUAX

A.1 OnemeHTbl BeTpa Hapg MOBEPXHOCTbIO BOOOEMOB [OOMKHbI OMNPEdensATbCA MyTeM YMCIIEHHOro MporHo3a Ha
OCHOBE pe3yrbTaToB CTaTUCTUYECKON 0OpaboTkM Gapuyeckmx nonein ¢ NoMoLLbl BEPOSTHOCTHOTO MOAESMPOBaHUA U C
YYETOM HaTYpPHbIX JaHHbIX.

A.2 OnemeHTbl Te4eHWh Mo rny6|/|He BOOOEMOB [OOJDKHblI YyCTaHaBliMBaTtbCA nytemM rmapognHaMmn4eckoro wu
BEPOATHOCTHOIro MoaennpoBaHUA C y4eToM 3J1eMEeHTOB NMPUITUBHbBLIX U CTOKOBbIX TeYeHuI, a Takke HaTypPHbIX OaHHbIX.

A.3 OnpepgeneHne 3neMeHTOB BOSTH Ha OTKPbITLIX Y OrPaXO4eHHbIX akBaTopusix cnedyer npoBoauTb cornacHo A.6-
A.20.

B kauecTBe MCXOAHLIX AaHHBIX CrieQyeT NCMNOoNb30BaTh KapThbl rMYyOuH 1 AaHHble 00 anemeHTax BETpa, Nosy4YeHHbIe B
cootBeTcTBMM C A.1.

Bepudpmkaumst nony4eHHbIX 3Ha4eHU 3NeMEHTOB BOSH NPOBOAWUTCS HA OCHOBE AaHHbIX M3MEPEHUI, BbIMOMHEHHbLIX B
HaTYPHbIX YCIOBUSIX.

A.4 TpaHchopmaLuio BOSH Ha TeYEHUM criedyeT YUUTbIBaTh C MOMOLLbH0 anpoBMpoBaHHLIX METOAOB pacyeTa.

A.5 Onpe,u,eneHme XapakTepucTuk BOJIHEHMA HaA OCHOBe rmapogunHaMn4eckoro U BepOATHOCTHOro mMoaenmpoBaHuA
OOJTMKHO BbINONMHATBLCA C UCMOSb30BaHNEM CMNeKTpalbHO-AUCKPETHbLIX UMM CNeKTpanbHO-NapamMeTpu4ecKnux mMoaernemn.

Bepudmkaunio pe3ynsTaTtoB rMopoavHaAMUYECKOro MOAENMPOBAHWUS PEKOMEHAYETCS MPOBOAWTL MO pesyrnbraram
U3MEPEHNI XapaKTEPUCTUK BONTHEHWS! B HATYPHbIX YCMOBUSX UMW HA (IU3UYECKMX MOAENSIX.

OnemMeHTbl BONH B rﬂyGOKOBOAHOﬁ 30He

A.6 CpenHsis BbiCOTa z;, M, U CPE4HWU Nepuof BOSH 7, C, B rNy6GOKOBOAHOM 30HE AOMKHbI ONPEeAensaTbecs no
pacyeTHOW (aHEeMOMETPUYECKOW) CKOPOCTW BETpa %, MO BepxHen orubatouien Kpusow pucyHka A.1. Mo 3HauveHuam
Ge3pasmMepHbIX NapameTpoB g: f;, U gL 12, » VI BEpXHei orvbaroLLIel KpMBOW cregyeTt onpeaensTb 3HaYeHNs gha 1773, ¥

gT /¥, VI O MEHbLUEMY 13 HUX MPUHSATL CPEAHIOKD BLICOTY 1 CPEAHWIA NEPUO/ BOJTH.

OnuHy pasroHa BOMHbI L, M, crneayer onpeaenstb Mo KapTorpachnyeckoMy MaTtepuany C y4YeToM HarnpasreHus
BeTpa.

3HaveHVss AnvHbI NPeaernbHOro pasroHa 7, M, NpuHUmakoTcs no tabnuue A.1 Ansa 3agaHHoOWM pacyYeTHOW CKOpoCTU
Betpa I, , M.

Tabnuua A.1
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CkopocTb BeTpa ¥, , M/c 20 25 30 40 50

3HaveHus ONuHbI NPeaenbHOro pasroHa I, 1073, M 1600 1200 600 200 100

CpenHiolo AnNuHY BOMH 3, , M, NPY M3BECTHOM 3HaueHun T crieayeT onpeaensts no dopmyne

8T (A1)
L _ET

27
I_IpI/IMel-IaHVIe - I_Ipl/l nepemMeHHbIX CKOPOCTAX BETPa BAOOJNb pa3roHa BOJIH criefyer NnpuHMMaThb }gd no pesynbraram

nocriegoBsarteribHOro onpeneneHna BbiCOTbl BOJTHbI A4 YH4aCTKOB C NOCTOAHHbIMU 3Ha4Y€HUAMN CKOPOCTW BETPaA.

aTiv,, ghivi gaiv?
56, 0.14 T 200
012 =3,
S0F e M —=t=F:uw0
40E D 03E 1.00
007 = 0.80
0.06 = 0,60
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n — - 0,40
0,30
=
— 0,20
- ]
= /“‘
— —_ N - n"n
TV, ghiVZ — 0.08
griv, ghivy s 0.08
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— 1 -3 0,04
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PucyHok A.1* - ['padmkm gns onpegenexHns afNeMeHToB BETPOBbIX BOSTH B Iy OOKOBOLHOM M MENKOBOLHOW 30HaX

* N3meHeHHas pepakuust, Mam. N 1.

A.7 BbiCcOTy BOMHbI [%-1 0becne4eHHOCT B cUCTEME kg > M, CNEAYET ONpeaensiTb YMHOXEHWEM CpeHel BbICOTbl
BOSIH Ha KO3((ULIMEHT i, MPUHUMaEMbI Mo rpadukam pucyHka A.2 Ans 6es3pasmMepHoil BennYMHbI gL P, Mpu
CINOXHON KOHGMrypauum GeperoBovi YepTbl 3HaYeHNe gl {2, AOMKHO NMPUHWMATLCA MO BENWYMHE o7, 12, 1 BEpXHen
ormbaroLLen kpMBonm pucyHka A.1.

3nemeHTbl BONH ¢ 06ecnevYeHHOCTbo Mo pexumy 1, 2, 4% HeoBGXoAMMO MpUHUMATL MO PYHKLMSIM pacnpedeneHus,
onpeaensieMbIM Mo HaTyPHbIM AaHHbIM.
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PucyHok A.2 - 'padpmkn 3HaYeHnin koaddmumeHTa i,
A.8 lpy CNOXHOWM KOHGMrypaumm NoaBeTPEHHON GEperoBom NIMHUM CpeaHsist BbICOTa BOSH ;, M, ONpeAensercs no

dopmyne

- —2 -2 -1 -2 -2 -2 -2
ha = 0,1\{25;21 +21[m +}s-2)+13[k3 +}z-3)+3,5(}94 +}z—4) ) (A.2)

rae j,. M (npu n=1; £2; +3; +4) - cpeH1e BbICOTbI BOMH, KOTOPble AOMKHbI MPUHUMATLCA COrnacHo pucyHKy A.1 no
pacyeTHOM CKOpPOCTWU BETpa i, M MNPOEKUUAM fydei [, M, Ha HanpasfieHue [faBHOro flyya, COBMajalollero c

HanpaeneHvem BeTpa. Jlyun NpoBOASATCA M3 PaCHETHOWM TOYKM A0 NepecedeHus ¢ NuHnen bepera ¢ uHTepBanom +22,5°
OT [MaBHOro Nnyva.

Mpy HanNW4MM nepen pacyeTHbIM CTBOPOM BOMbLLIOTO YMCa NPenAaTCTBUN B BUAE OCTPOBOB C YIIOBbIMM pasMepamm
mMeHee +22,5° ¥ CyMMOW YrToBbIX pa3mepoB Gonee 22,5° CpefHOl0 BbICOTY BOSH 7., M, B CEKTOpe n criegyer

onpegenAtb no dopmyne

- Fy —2 L
bn= I3 Ehtnr T Vg b (A.3)
=1 =1
rAe @,, v, - COOTBETCTBEHHO YITIOBblE pa3Mepsb [-ro  NpenaTcTBMS M j-TO MPOMEXYTKa Mexdy CocedHUMU
NPensaTCTBUASMU, OTHECEHHbIE K yrny 22,5° (;=1, 2, 3, ..., k,; =1, 2,3, ..., 1,) B Npeaenax rn-ro cekropa, HasHa4aemoro

B uHTepBane +11,25° oT HanpaBneHus nyya.
CpenHue BbICOTbI BOMH 7., By » M, CTE[yET ONPeAensTh Mo PUCYHKY A.1 no pac4eTHOM CKOPOCTU BETPA U pasroHy

L, paBHOMy npoekuuam nyyei L, u Ly » M, Ha HanpaBneHue eetpa. Ilyuu 7, 1 1. paBHbI COOTBETCTBEHHO PACCTOSHMIO
OT pacy4eTHOW TOYKM 0 NepeceYeHnst C i-M NPENSTCTBMEM UMW NOABETPEHHLIM BEPEroM B j-M NMPOMEXYTKE.

CpeAHuit nepvop BOMH onpefensieTcst no 6e3pasMepHOMy napametpy Ty, , KOTOPbI MPUHUMAETCs COrnacHo

pycyHKy A.1 Npy 3BECTHOM 3Ha4YeHUn gha 172y CpepHioto 4nviHy BOIH cneagyeT onpegendrts no dopmyne (A.1).
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Mpumedarve - KoHdurypauus GeperoBon YepTbl NPUHUMAETCS CIIOKHOW, ecnv [, . /L . =2, rae L .. W Lin -

HanbonblUMA U HaVMEHbLUUA fy4dW, NMPOBEAEHHbIE M3 pPacYETHOW TOYKM B cekTtope 145° OT HanmpaBneHuss BeTpa [0
nepeceyeHnst ¢ NoABETPEHHbIM Beperom.

A.9 TMpeBbilLeHre BepLIMHbI BOMHbI HaJ PAcYETHBIM YPOBHEM 1, M, onpeaensercs no 6espasmMepHoMy napameTpy
n, /& (CM. pucyHok A.3) Ans AaHHOTO 3HaYeHMs }%fgfz Py g/7; =05-

. hdaT® = 0,002
T surlidlh g T 1 1T 11
Nelh; 7 [
0.8 M~ | 10,004
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PucyHok A.3 - padpmkmn Ans onpeaeneqnst 3Ha4eHun o, /i, B MENTKOBOAHOW W ), ./ 4, B NPUOOMHON 30HaX

A.10 lMepuwog nuka cnekrpa T, Ans cnektpanbHoi nnotHoct JONSWAP cBsizaH co cpeaHUM nepuogoM BOJH
COOTHOLLEHMEM:

11 112
¥ {j} 7, (A4)

? S4y
roe v - napametp nukosatocTu cnektpa JONSWAP.
A.11 MakcumarbHas BbiCOTa BOMHbI .., M, ANS WITOPMa ANUTENLHOCTBLIO ¢, ¢, onpeaenseTcs no (opmyne

By = L[[ln W12 40,290 N)_Hz]hg, (A.5)

2

A€ jr_; ;7 - CPEAHee YnCIIo BOSH 3a nepuon t,
kg = by, - 3HAYUTESNIbHASA BbICOTA BOJH.
AnemeHTbI BONMH B MeNNKOBOAHOMW 30He

A.12 BbICOTY BOIH [%- 0BECne4eHHOCTH j;, M, B MENKOBOAHOM 30He C ykroHamu aHa 0,002 n Gonee crepyer
onpegendatb no opmyne

by = Jehey byl g (A.6)

rAe k, - KO3ULMEHT TpaHchopMaLuy;
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k, - KO3DULIMEHT pechpakLinm;

k; - 000BLLEHHBI KO3(HMLMEHT NOTEPD;

k; = KO3(hULMEHT 0BECNEYEHHOCTM BOSTH B CUCTEME.
KoadbdpuumeHTol i, k, W k; cnenyert onpefensrb no A.13.

[nuHa BOMH, nepemellaloLlMXcs M3 ryGOKOBOOHOW 30HbI B MESIKOBOAHYO, onpeaensieTcss no pucyHky A.4 npwu
3a/laHHbIX 3Ha4eHVAX 6e3pasMepHbIX NapamMeTpoB ;7. P | g?Z_ Mepvioa BOMH NpYHMMAaETCS paBHbLIM nepuoay BOSH

B rny6oKOBOAHON 30HE.

MpeBbileHne BEPLUMHBI BONMHLI HaJ PacYeTHbIM YPOBHEM f,, M, CreayeT onpedensTb Mo pucyHky A.3 ans
BespasMepHbIX MapameTpoB 4 ;75 ; U B ! gfﬂ.
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PuicyHok A.4 - 'padomkn Ans onpeaeneHnst 3HaYeHun 3 ;5 ; B MENKOBOAHOM U 3. 3.4 B MPUBOVHOW 30HaX

A.13 KoadhpuLMeHT TpaHcdopMaumm i, creayet npuHumarth no rpadwmky 1 pucyHka A.S. KoabduuneHT pedpakuum
%, FOIDKeH onpeaenstbes no copmyre
_ JE , (A7)
r s

roe dg " paccToAaHne Mexagy CMeXHbIMM BOJNTHOBbIMM NnyYaMi B FﬂyGOKOBO,ElHOVI 30He, M;
a = PaCcCTOAHNE MeXOYy TEeMU Xe JTyHaMu Mo JINHUN, I'IpOXOﬂ,FlLLI,GI?I yepesd 3adaHHYH TOYKY MENKOBOAHOW 30HbI, M.

Jlyun BOnH Ha nnaHe pedpakumm B rnyOOKOBOAHOM 30HE HEOOXOAMMO MPUMHMMATb MO 3a4aHHOMY HarnpaBIieHUo
pacnpocTpaHeHnsl BOSTH, @ B MENKOBOAHOW 30HE MX credyer MpogormkaTb B COOTBETCTBUM CO cxemon A.6, a u
rpagomkamn pucyHka A.6, 6 CornacHo LUTPUXOBOI FIMHWN CO CTPENKamu.

OB06LLEHHbIN  KOIPMULIMEHT NOTEPb ; OOMMKEH ONPEeAensATbCA MO 3aAaHHbIM 3HAYeHUsM napamerpa doyihg W

YKMOHY [AHa/ (cMm. Tabnuua A.2); npu yknoHax gHa 0,03 n OGonee cnegyer npuvHMMaTb 3HayYeHWe 0BOBLLEHHOro
KoahbcpuLmeHTa NoTepb paBHbIM EAVHULLE.

MpumedaHue - Mpu CROXHOM KOHUrypaummn aHa n 4YacTUYHOM 3aLMLLEHHOCTN akBaTopuKn 3HavyeHue koaddmuneHTa
k, CNepyert npuHUMaTh Mo pesynbrartam onpeaeneHus K09 bpnLmMeHTOB pedpakLmn AN BOSTHOBbLIX yYen, NPOBOAUMbIX

N3 pacyeTHOM TOYKN B HanpaBrieHusx Yyepes 22,5° OT rnaBHOro ny4a.
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PuicyHok A.5 - Tpadukv ANnsa onpeaeneHns 3HadeHnin: koadduumenTa k, (1) n napametpa dyp i (2)

Tabnuya A.2

OtHocuTenbHas rnyouHa d g 3HaueHus KoadpmumeHTa k; Npy yKIoHax aHa i
0,025 0,02... 0,002

0,01 0,82 0,66

0,02 0,85 0,72

0,03 0,87 0,76

0,04 0,89 0,78

0,06 0,9 0,81

0,08 0,92 0,84

0,1 0,93 0,86

0,2 0,96 0,92

0,3 0,98 0,95

0,4 0,99 0,98

0,5 n 6onee 1 1
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PucyHok A.6 - Cxema (a) v rpacpmku (6) onst NOCTpoeHNs nnaHa pedpakLmm

A.14 CpefHiol BbICOTY U CpedHWii Neprod BOSH B MENKOBOAHOW 30He ¢ ykrnoHamu gHa 0,001 n meHee Heobxoammo
onpegenaTtb no rpadwmkam pucyHka A.1. o 6e3pa3mMepHbIM napamerpam gLib2, W gdip?, MPYHUMAIOTCS 3HaYeHust

gészw n g?f Vzw 1 NO HUM ONpeaenarTca 3, U .

BbicoTy BOMHbI [%-11 06ECNEYEHHOCTN B CUCTEME CrIeQyeT OonpedensaTb YMHOXEHWEM CpedHel BbICOTbl BOMH Ha
KO3(PUUMEHT k,, MPUHMMaeMbli No rpadukam pucyHka A.2. Mo GespasmepHbiM napametpam LIV, Wadiv?,

onpenendrTcd 3Ha4eHudA KOSd)(i)I/ILLVIeHTa k;, U3 KOTOPbIX NPUHNMaETCA HaUMEHbLLEE.

Cpeﬂ,HIOI-O ONVHY BOJTH id npn n3BeCTHOM 3Ha4eHWMM CpeaAHEro nepmuoaa + crneayer onpeaendatb B COOTBETCTBUN C
A.G.

MpeBbilLeHne BEepLUMHBI BOMHbI Haf pac4eTHbIM YPOBHEM [OSMKHO ONpPeaensiTbCs Nno pucyHky A.3.
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MpumedaHne - 3rnemMeHTbl BOSH, NepeMeLLaloLLInXCa U3 MENKOBOAHOM 30HbI € YknoHamu aHa 0,001 1 meHee B 30HY C
yknoHamn gHa 0,002 n 6onee, gomkHbl onpegensatbcsa cornacHo A.12 1 A.13, npu 3TOM BbICOTa UCXOOHOW CpenHen
BbICOTbI NPUHUMAETCH j _ 7, -

A.15 Yuer nepemeHHbIX rMybuH BAOMb MWMHWM pa3roHa B MENKOBOOHOW 30He npu yknoHax gHa 0,001 n meHee
NPOM3BOAAT CneayoLwyM obpasom.

Mpodmnb AHa BAOMNb NMHUM pasroHa, HauuHas OT MoABETPeHHoro Gepera, pa3buBalOT Ha y4acTku OSIMHON L; C

NPUMEPHO OAMHAKOBbLIM YKIIOHOM B Mpeaenax Kaxaoro yyacTka. B koHue nepsoro yyacTtka ans 6e3pasmepHbiX BelNYmH
gd; jrd, n el; {172, ONPEenensoT CPEAHIO BbICOTY BOJH &y Mo A.14. Ha kaxgom nocregyoLlem yyacTke rno rpadmkam

Ha pucyHke A.1 ansa 6e3pasmepHbiX BENUYUH

2451 n 20 ( - CpedHAA BbiCOTaA BOJIH B Ha4ane -ro y4acTka; d: -
E.-Q ErQ '&J-_l J y TRy
W W

rJ'|y6V|Ha BOAbl B KOHU,ej-rO yqaC|Ka) onpeaenatoT YCﬂOBHbIVI Pa3roH [ TED ,D,aﬂee B KOHLl,ej-rO ydacTka Ansa

ﬁ " g ts'f‘j + LJK&,J—IJ
w2 v

W
npouecc NPUMEHAETCS BAOSb BCEN NIMHUM pa3roHa BOSTHbI.

6e3pasmepr|x BEMMYUMH onpenenderca cpengHAad BbiCOTa BOJSH ;_ﬂj No PUCYHKY A.1. YkazaHHbIN

OnemMeHTbl BONH B NPMOOMHON 30He

A.16 BbicoTy BOSH B NpUBONHON 30HE k... » M, CIIEAYET ONpeaensTe ANs 3a4aHHbIX YKIIOHOB AHa i no rpachukam 2

: Y = —2
pucyHka A.5: M0 Ge3pa3MEpHON BENUYUHE g 15y HAXOMMATCS 3HAUEHME . 1,7 W IO HEMY OMIPEAENSETCS Jiy, 1., -

AnvHy BonHbl B NPUOOMHON 30HE 3., M, CreayeT onpedensTb Nno BepxHen orvbatowleit kpuBoi pucyHka A.4,
NPeBbILLEHNE BEPLLIMHBI BOMHbI HAZl PACHETHLIM YPOBHEM 1, . . - MO BepxHeil orvbatoLen Kpueoi pucyHka A.3.

A.17 Kputudeckas rnybuHa 4., M, Npu NepBoM OOpYLUEHUN BOSH OOIMKHA ONPedendaATbCs AN 3a4aHHbIX YKITOHOB

cr’?
[OHa i no rpadmkam 2 pucyHka A.5 meTogomM nocrnegoBaTenbHbIX NpubnkeHwin. Mo psgy 3agaBaembix 3HaYEHWI rnyouH d
B cooTBercTBMM ¢ A.12 1 A.13 onpeaensitoTcsa BENMUYUHDI hl-fg?z 1 no rpacpmkam 2 pucyHka A.5 - COOTBETCTBYIOLLNE UM

3HAYEHNs 7 74, V13 KOTOPLIX NPUHAMAETCS 4, , YACTIEHHO COBNajjaloLLee C OAHOM U3 3aiaBaeMbIX rny6uH d.

A.18 Kputnyeckyto rnybuHy, COOTBETCTBYIOLLYH MOCHEAHEMY OBPYLLEHUIO BOSH 4. . MPU NMOCTOSIHHOM YKIOHe AHa,

cr
cneayet onpegenatb No goopmyne
d — k::_ldcr , (A.8)

oru

rAe k, - KO3PPUUUEHT, NPUHUMAEMbIV NO Tabnuue A.3;
n - 4ucrno obpyleHuid (Bknodas nepeBoe), NpuHMMaemoe M3 psgan = 2, 3 1 4 Npu BbINOSIHEHWN HEPaBEHCTB
k=043 M 2043

Mpy onpeneneHnn rmyo6uHbl NOcneaHero oopyLIeHUs 7 KO3(MPULIMEHT j, WM NpouU3BEAEHNE KOIPULMEHTOB

oru

JorkeH npyHumMaTtbces He meHee 0,35.

Mpu yknoHax AHa Gonee 0,05 creqyeT NpuHMMaTh 3HaYEHNE KPUTUHECKON ryBuHbl 4, = J

cru

I"Ipvlmeanme - I'Ip|/| nepemMeHHbIX YKIOoHax AHa rny6|/|Ha d NPUMHMMaETCA Mo pe3ylibTataM nocrenoBarteribHOro

aru

onpegeneHna KputTn4ecknx FJ'IY6VIH OnA y4acTKoB AiHa C NOCTOAHHbIMU YKITOHaMMW.

Tabnuua A.3

YKIoH fiHa i 0,01 0015 [ 0,02 | 0,025 | 0,03 | 0035 | 004 | 0045 | 0,05
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KoadbdpmumeHt 0,75 0,63 0,56 0,5 0,45 0,42 0,4 0,37 0,35

OnemeHTbI BOJTH Ha OrpaXkAeHHOM aKkBaTopum

A.19 BbicoTy aundparmpoBaHHOM BOSHbI hgs » M; HA orpakgeHHoOW akBaTopum crefyet onpenensatb rno gopmyne

rae kye - KoahdmumneHT andpakuum BoOrH, onpegensembli cornacHo A.20, A.21 n A.22;
i, - BbICOT@ MCXOLHOW BOMHbI [%-i1 06eCne4eHHOCT!.

B kauecTtBe pvaeTH0|7| ANnHBI NCNONb3YEeTCA NCX0AHasn ANvHa 3 Ha BXOAE B aKkBaTOPUIO.

A.20 KoadbdpmumeHT amndopakumMm BOIH kge ; ANA aksaTopum, Orpa4eHHOM OAMHOYHBIM MOSIOM (MpY 3aJaHHOM
3HaYeHUM yrna 3, rpaj, OTHOCUTENIbHOM PacCTOSHUW OT rOfloBbI MOMa [0 TOHKN B PACUETHOM CTBOPE ke W 3HAYEHMN

yrna w, rpag), cnegyer npuHUMaTb B COOTBETCTBMM CO CXeMOW M rpadmkamu pucyHka A.7 (WTpuxoBasi NUHWUA CO
cTpenkamm).

Figira 0,0 0.2 0.4 0.6 08 1,0 di=100 30105 21
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7))
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I/A ° //%a)&ér ; //
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PucyHok A.7 - ['pacprkn ans onpeaeneHna 3HaveHnn KoadpduLimeHTa kg s

A.21 KoadhpuumeHT andpakumm BOsmH k4. Ha aksaTopu, OrpakaeHHOWM CXOAALLMMUCA MOaMu1, onpeaensieTca no
dopmyrne

kif ¢ = kgi sWe (A.10)
rae 1y, - KO3PPMUMEHT, NPUHUMAaEMbIV MO pUCYHKY A.8 Ans onpeAeneHHbIX 3Ha4YeHnd 4, 1 K o -
3HayeHve 4, onpeaenseTtcs no gopmyse

g —hth+é (A.11)

¢ 2h

roe j W}, - paccTosHUs OT rpaHuy BonHoBon TeHu (MBT) go rpanuny gudpakumm BonH (IOB), npyHumaemble B

COOTBETCTBUM CO CXEMOW U rpachmkamm pucyHka A.9 (LUTpuxoBasi MMHUM CO CTpernkamm);

b - wupuHa Bxoga B MOPT, M, MPUYHMMaeMasi PaBHOW MPOEKLMUM PacCTOSIHAS MeXOy ronoBamMy MOMOB Ha (OPOHT
MCXOOHOW BOJHbI.
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PucyHok A.8 - ['pacuki 3Ha4eHun koadppuumeHTa 1y,
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PucyHok A.9 - Cxema (@) v rpadovki (6) Ans onpeaeneHns sHadeHnn | n J,

3HayeHne koapdmumeHTa kgrp ONPEAENSETCA TaK Xe, KaK W k. COMMacHo A.20 ana To4yknm nepecedeHus
rMaBHOro fiy4a ¢ hpOHTOM BOJSTH B paCHETHOM CTBOpE.

MMonoxeHne rnaBHOrO fy4a Ha cxeme pucyHka A.9,a HeobGxogvMMO MPUMHUMATb MO TOYKAM, PaCMOSIOXEHHbIM OT
rpaHnLbl BONMHOBOM TeHM (MBT) Mona ¢ MEeHbLUUM YIIOM g, , FPad, Ha PacCTOAHUSX X, M, OnpeaensiemMbix no gopmyse

o et —dlly - ) , (A.12)
Lol Tiaa

rae iy W i, - BEMUYMHBI, 3HAYEHNS KOTOPbIX MPYHUMAIOT B COOTBETCTBUM CO CXEMOM U rpadivkamy pucyHka A.9.
A.22 KoadhduumeHT andpakumm BOsH kgrp NS aKsaTOPUK, orpakgeHHoWn BOJTHONTIOMOM, OOJTKEH onpenensitbcs no
dopmyne
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Kar b = m - (A.13)

raoe kf;f a v kf;f 9" KoahdpmLMeHTbI AndpakLum BOMH, onpeaensemble A51s rOrNoBHbIX Y4acTKOB BOMHOMOMa COrfacHo

A.20.
A.23 BbicoTy AndparypoBaHHOM BOSHbI C YYETOM OTPaXKeHWsi ee OT COOpPYXeHWW W nperpag i . M, B OaHHON

TOYKE OrpaXkqeHHON akBaTopun Heobxoaumo onpeaendrb no q)opmyne

hdg'f,r = I:kd_!f +.35;,.%f')h]- , (A14)

roe

kr‘if = kd!f',skrkpk?‘%f,i yCos ere—D,DSrIl ’ (A.15)

Ky s KO3 bpnUmMeHT andpakummn BOMH B CTBOPE OTpadKaloLLen MoBepXHOCTH, onpegensembin cornacHo A.20, A.21 u

A.22;
Wik, - KoadhdmumneHTbI, onpeaensaemMslie no tTabnuue .1 npunoxexus [;

g, - Yron mexay pOHTOM BOJTHbI M OTPaXaroLLeil NOBEPXHOCTLIO, rpaf;

#{% - OTHOCUTENbLHOE PacCTOSHUE OT OTPaXaloLLen NOBEPXHOCTU [0 PAacUETHOW TOYKM MO NyYy OTPaXXeHHOW BOJHbI,
Mpyv 3TOM HanpaBneHue Iyya OTPaXKeHHOW BOIHbl AOSMKHO NMPUHMMATbCS M3 YCIIOBUSI paBeHCTBa YINOB MoAxoda W
OTpPaXkEeHWs1 BOIH;

Fopgr 1™ KO3(P(PULIMEHT OTpadkeHUs, NpUHMMaeMbIi Mo Tabnvue A.4; Npu yrne HaknoHa OTPadKaloLLen MOBEPXHOCTU K

ropu3oHTy Gonee 45° cneayeTt NpUHUMATL KOIPMULIMEHT OTPEKEHNS k,yr ; =1.

MpumeyaHne - BbICOTy BOMHbI Ha OrpadeHHOW akBaTopMM C MEHSIWUMUCA yOuHammn crieqyer YTOYHSITb
cornacHo A.12 n A.13.

Tabnuua A.4
MonorocTb BOMHbI &, 3HaueHuns Kgr ¢ TIPV YKITOHAX oTpaxatoLLiei NOBEPXHOCTU |

1 0,5 0,25
10 0,5 0,02 0,0
15 0,8 0,15 0,0
20 1 0,5 0,0
30 1 0,7 0,05
40 1 0,9 0,18

MpunoxeHune b

OHPGAGHGHMG BbICOTbl BETPOBOIro HaroHa

B.1 BbicoTa BETPOBOrO HaroHa fj: M, NPV MNOCTOSIHHOWN rny6uHe d akBaTopun U Ge3 ydera KoHdMrypauum

sef?
6eper03017| JIMHUKN onpenenaeTcAd rno qaopmyne

M =ik Lcos (B.1)
S g[d""ojﬂksef) v
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nnn

V2L
bl =d| |2k, Pocosor, +1-1, (B.1a)
=)

roe i, - Yron mexuay NpoAonbHOM OCbI0 BOAOEMA W HanpaBneHrem BeTpa, rpaj;
p;, - PacyeTHasi CKOpOCTb BeTpa, M2/C;

L - pnvHa pasrona, m;

k,, - KO3(PPMLMEHT, onpeaensiembiii no dopmyre

Koy = 3[l+0,0138 Ty }10‘?, (6.2)

g‘@

v - KO3(PPULIMEHT KMHEMaTUYECKNIA BA3KOCTM BO3AyXa; npu g =9,81 m/c2 u +=10-3 m2/c;

K, =3(1+03%, 107 - (b.2a)

b.2 BbicoTa BONTHOBOrO HaroHa j % M, B NpubonHon 30He onpefenseTcs no gopmyrne, pekomeHgyemon [3]

Hay ’

2
Aty = E(@] ; (B.3)
g T

rae hsur
7 - CPEAHUN NepUOL BOMHbI.

- pac4yeTHasa BblCOTa BOJIHbI MO JIMHUK NepBOoro o6pymeH|/|s|, M;

Tak kak napameTpbl BOMH OrPaHWYMBAIOTCS MPEOenbHO BO3MOXHOW WX KPYTWU3HOM jfi w01, Npeaen BbICOTh

BETPOBOro HaroHa #j,,.,,, COCTaBNAET =1,8 M.

Mpunoxexvne B

OueHKa yCTOMYUBOCTU rpyHTa, NOABEPXKEHHOIro ruapoAMHaMMYeCKoMy BO34eNCTBUIO (BOJIHbI,
Te4yeHue)

B.1 YcTtonmuvMBOCTb TrpyHTa, CRnaralwero AHO akeatopum BONMM3M COOPYXKEHUsI, MOLBEPXKEHHOIO BOJTHOBOMY
BO3AEVICTBUIO, OLEHVBAETCA CPaBHEHMEM MaKCUMarbHOW NpUAOHHOW ckopoctw ¢ (5.18, 5.20, 5.30) wnu Vs e

(5.19) co 3Ha4eHrem fonyckaemMoit MPULOHHON CKOPOCTU 7 ...

3HayeHue ¥, ..., M/C, ANS IPyHTa KPYMHOCTbIO opakuuii ; <1pg MM Criedyer npuHuMaTth no pucyHky B.1, a ans

rpyHTa KpynHocTbio dopakuuii D>100 mm - no dopmyne
Yy am = 14 lgnPm =P (B.1)
P

rae p,, - NAOTHOCTb Marepuana rpyHTa, T/M3;
= NNOTHOCTb BOAblI, T/M3 .

I'IpM Vi:max }%adm nnn P:f'max :"E‘-)Emdm cneagyer ydmntbiBatb BO3MOXHOCTb pa3MbiBa AHa akBaTopun y OCHOBaHUA
COOpPYXeHnda n npu HeO6XO.El,I/IMOCTI/| npegycmMmartpmBatb MeponpuAaTua no 3awjute OT pa3MbiBa U NogmMbiBa OCHOBaHUA
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COOPYKEHUSA.
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PucyHok B.1 - Mpadpuk gonyckaembix 3Ha4E€HNI CKOPOCTEN

B.2 lNpu HasHayeHun KPYNHOCTW KpenmneHus KamHeM OHa akBaTopuM Wi MOBEPXHOCTWU Hackinem (bepm) cnegyer
Npov3BOAUTb NPOBEPKY YCTOWYMBOCTM MaTepuana kpennexus no dopmyne (B.1) n rpadwmky pucyHka B.1.

B.3 lMpu kpenneHnn OTKOCOB, NOABEPXEHHbIX BOSTHOBOMY BO34EWCTBUIO, KaMEHHOM HabpOCKOW (ropHOM Maccown),

OBbIKHOBEHHBLIMW 1 (PaCOHHBIMM BETOHHBIMU U KENEe306€TOHHbIMM GroKamMmn pacyYeTHYO0 MaccCy OTAENbHOro afieMeHTa m
Unun s, , T, CNEAyeT onpeaenarb:

- NMPW pacnonoXeHNn KamMHSA Unu Brioka Ha y4YacTke OTKOca OT Bepxa COOpY»xeHust Ao rny6uHbl z=0,7h no dopmyne

. 3,16k 5.yt ﬁ
P (B.2)

3
[p—m— 1] 1 +czg3q}
P

- To e, npu z>0,7h no gopmyne

rne ks - KO3hhMLMEHT, MpUHUMaembin no Tabnuue B.1; npu 3, . 15, @ TaKke Npu CIIOXHOM Npodune YnucreHHoe
3Ha4yeHne koadbdmuneHTa ks CneayeT yTOYHATL MO JaHHBIM SKCNEepUMEHTOB Ha MMAOpPaBNNYECKON Mogenu;
Py, - MNIOTHOCTL MaTepuana Kpennexus, T/ms .

Tabnuua B.1
OneMeHTbl KpenneHns KoadhdmumeHT kg
npu Habpocke npu yknagke
KameHb 0,025 -
OOblkHOBEHHbIE BETOHHbIE GrOKK 0,021 -
TeTpanogbl u gpyrme dacoHHble BNoKu 0,008 0,006

B.4 KpenneHve oTKOCOB HECOPTUPOBAHHOWN KaMeHHOM HabpOCKON (FOPHOM Maccom) BbINOMHAETCS MPW BbICOTE BOJSHbI
He Gornee 3,0 M, ecrnu nOMorocTb OTKOCA cigp=5, W He Boree 3,5 M Mpu cigp=5. HECOPTMPOBaHHYIO KaMeHHYo

HabpocKy crieQyeT cunTaTb NPUroAHOM 4SS KPEnneHns O0TKoca, eCriM OHa XapakTepusyeTcsl 3Ha4YeHusaMM koadpdmuneHTa

kg, 3EPHOBOIO COCTaBA, COOTBETCTBY OLNMA 3aLITPUXOBAHHOM 30HE Ha pUcyHke B.2.
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3HaueHme KOIMULIMEHTE k , AOMKHO OMPEAENSTECS ANs KaXKIOM dpaKLmi Habpocky no dopmyrie

;ziu
1l
3|3

4, (B.4)
D

rae m- pacyetHas Macca, T, KaMHS KpernneHus;
;- CPEOHAA Macca, T, KaMHsl i-i dopakumm Habpocky;

Dwv pn; - npuBeneHHbIe AMamMeTpbl, M, 3NIEMEHTOB KaMEHHOW HabpoCKK, T.e. AnaMeTpb! Wapa, 06bem KOTOpOoro paBeH
CpeaHecTaTUCTUHECKOMY 0BbeMy YacTuL, MacCon COOTBETCTBEHHO M N s .

D=3 w p sl (B. 5)
Py, Tl

Mpy oTKocax, NoforocTb KOTOPbIX HAXOAUTCA B Mpeaenax 3<ctgp <5, PACYETHOE 3Ha4YeHWe maccbl m creayer
onpegensaTb no dopmynam (B.2) u (B.3).

k3
100
90
80
70
B0
50 MpamHMLBl 30HE
40— 3EPHOBONG COX
30
20
10
0 B |
0,01 002 0 1.0 2.0.&'9‘,

PucyHok B.2 - 'padhvk anga onpegenenyst JonyCcTUMOro 3€pHOBOIO COCTaBa HECOPTUPOBAHHOW KaMeHHOW Habpockn ang
KpenneHnsi 0TKOCOB

B.5 lMpn nonoroct OTKOCOB 5 <cigip=15, YKPENNAEeMbIX HECOPTMPOBAHHON Pa3HO3EPHUCTON KaMeHHOW HabpocKow,

pacyeTHyl0 MaccCy KamHs /M, T, COOTBETCTBYIOLLYIO COCTOSIHWIO €ro npegernbHOro paBHOBECUS OT AeWCTBUS BETPOBbIX
BOSIH, Heobxoammo onpedenats no copmyne (B.2) npu 7,5 =19 C YMHOXEHVWEM MOMyYEHHbIX PE3ynbTaTtoB Ha

1,45
Ko3ahpULIMEHT kmz[ 5 ] .
ctgp

MuHumansHoe copgepkaHne pakLmii pasmMepom [, = o AOMMKHO MPUHUMATLCSA B COOTBETCTBUM C Tabnuuen B.2.

Tabnuua B.2
KoahprUmMEHT pa3HO3EPHUCTOCTU Dy f Iy 5 10 20 40-100
MuHumanbHoe cogepxaHue, % (no Becy), dpakuui pasmepom 50 30 25 20
D=0

B.6 [pn nonoroctn OTKOCOB ciggp <3, YKPENNIAEMbIX HECOPTUPOBAHHON Pa3HO3EPHUCTON KaMeHHOM HabpocKow,
pac4eTHY Maccy KaMHA m, T, HEOBXOAMMO OnpeaensiTb Ha OCHOBE 3KCMEPUMEHTarbHbIX MCCEAOBaHWUNA.
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B.7 Mpn coBmecTHOM BO3OENUCTBUM BOMH M TEHEHWIA, COBMafaloLLMX MO HanpaBreHulo, CyMMapHoe cpeaHee Mo
BPEMEHM 3HA4YEHMe KaCaTeNbHOTO HAMPSKEHUs! Ha MOBEPXHOCTb AHA Heobxoaumo onpenensite (Mpu ¢ s ngr,) MO

chopmyrie

v (B.6)

Tew=T, +Tw> T, = pg —=
[ Cz
rae t, - kKacaTeribHOe HanpshkeHne Ha AHO OT BO3AEVICTBUS TeveHus, Klla;
T, - CPEOHee No BpeMeHu kacaTenbHoe HanpshkeHye oT BO3AeVcTBMA BOMH, kMa [cm. 5.18, copmyna (4)];

U - cpenHsis no rnybuHe CKopocTb TeYeHusi, M/cC;

C - koachdpuumeHT LLesn, miiz/c.

Mpn Hanuumm yrna mexgy HanpasneHWeM BOMH W HamnpaBfeHMeM TeYeHUs CYMMapHoe cpefHee Mo BpeMeHU
KacaTeribHoe HanpshkeHVe Ha NOBEPXHOCTb AHa AOMKHO BblYUCAATBCS Kak BEKTOPHAs CyMMa KacaTerbHbIX HanpsXeHuin
OT BOSTH U TEYEHUIN C YYETOM HarnpaBneHun.

B.8 lNpn npoekTMpoBaHMmM CTaTUYECKUX W/NUNN OUHAMUYECKN YCTOMYMBBIX KPEMNEHWN AHa Yy obTekaembix nperpag ¢
MOMOLLIbI0 KaMEHHOW HabpOCKM B Criydae COBMECTHOrO BO3AEVCTBMS BOMH U TEYEHUN (’Ec = 08T, ) NPUMeHsercs

KOHLIENLMA KPUTMYECKMX KacaTeNbHbLIX HanpsHKeHWiA, COrMacHO KOTOPOW KPYMHOCTb  3alUUTHOrO CMOS Dy, M,
onpeaensieTcs no gopmyre

o Tw B.7
Yo = om—p)eDsg &

rae v, - kputmyeckoe 3HadeHve yucna Wunbaca. Mpy NpoeKkTMpoBaHMM CTaTUYECKV yCTOMYMBON 3aLLUTbI OT PasMbIBOB,
ANA KOTOPOW ee BO3MOXHbIe AedopMaLimm 3aTparvBatoT BEPXHU CIION 3aLLUMTHOTO KamHsA Ha rny6uHy He Gonee Yem [
3HayeHune y;,, npuHUMaetcsa B avanasoxe 0,03-0,035.

Mpu ycTpoiicTBe BONN3M 06TekaeMbix nperpag (CoOopy»KEHU) AMHAMUYECKN YCTOMYMBOrO KPEnreHusi, KOTOpoe MOXET
AedopmmpoBaTtbCs Ha GomnbLUyto, YeM Dy, TyOUHy, He Tepsst MpU 3TOM CBOEW OCHOBHOM (PYHKLWW - 3aluTbl AHA OT

Pa3MbIBOB B Te4eHMEe 3aaHHOrO CpoKa Criy>Obl COOPYXKEHUsi, 3Ha4YeHue 1., crnedyer npuHumatb pasHbiM 0,05-0,055.

Kpome Toro, AomkHbl AOMOMHUTENBHO pa3pabaTtbiBaTbCs KPUTEPUU OOMYCTMMON AedopMaLnn KpenrmneHusl, npesblilleHne
KOTOPOW NPUBOAUT K HApYLLEHMIO €70 3aLLUTHBLIX CBOWCTB.

B.9 Tlpn BbINOMHEHUN 3KCMEPUMEHTAmNbHbIX WCCNEAOBAHWA KpenneHnh fgHa y obTekaemblx nperpag criegyer
obecne4qnBaTbh: BOCMPOU3BEOEHME HEPErYNSAPHOro BOMHEHWS C 334aHHbIM CMEKTPOM; MPaBUMbHbIA yYET MacLTabHbIX
3hdeKTOoB.

Mpunoxenue I

OnpeaeneHne BONTHOBOW Harpy3ku Ha BepTUKaribHble CTEHbI

1 MNpn gencTeum CTosiMEn BONHbI HA BepTUKarbHYHO CTeHy Heobxogumo npegycmatpusath (5.14) Tpu cnyyas
onpeeneHust BO3BbILLEHUS] UMK NOHWXEHNS CBOBOAHON BOTHOBOW MOBEPXHOCTM |, M, Y BEPTUKAINbHOW CTEHbI:

a) My =Kk - Y HamborbLIEM 3HAYEHUN OTMETKM BOSTHOBOW NOBEPXHOCTU Y CTEHBI;
6) n, = k2% - NPV MAKCHMAmNbHOM 3HaYEHUN rOpU3oHTarbHOW BOMHOBOW Harpy3ku £, , KH/M, Ha CcTeHy;

B) N = —,Q-Tﬁ}g - npn MMHMMarNbHOM 3Ha4Y€HUN OTMETKAU BOJSTHOBOW NOBEPXHOCTU Y CTEHbI.
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UncneHHble 3Ha4YeHns BXOgALLMNX KO3GMULIMEHTOB

w1+ Kq2o kyz ONPEAENATCA Mo rpadkam pucyHka I 1.
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1 - rpaHvLa paspyLLeHUsi CTOSIUMX BOSTH

PucyHok I".1 - 'padomkn 3Ha4eHnn koadhpnLneHToB Fet» Feqy VU ke

I2 Topu3soHTanbHylo Harpy3Ky Ha BepTuKanbHyto CTeHy 7, kH/m, npy BO3nencTBuUM CTOsSHEN BOMHbI ANs cryyaes

"6" n "B", ykasaHHbIx B .1, cnegyer npyHUMaTh No 3niope BOSIHOBOrO AaBMEHWs; Npu 3TOM OpAuHAThl 3N0pPbl BONTHOBOrO
naenenus p, klMa, Ha rmyOuHe z, M, criegyer onpeaensTb no dopmynam Tadnuubl .1, a YNCNeHHble 3Ha4YeHUs BXOOALLMX
B HUX KO3hOULINEHTOB ks ks kg 5y kg Vg - NO rpacpukam pucyHka I.2.

.3 BonHoBoe [aBneHue P, klMa, Ha BepTUKarnbHylO CTEHy C BO3BbILLEHWEM Ha pacCHYeTHbIM YPOBHEM BepXa

COOPYXKEHUSI z,, . M, MEHee YeMm Haf,. . M, CNefyeT onpeaensTb COrnacHo 2 ¢ nocrnegyloWmM YMHOXEHNEM

MonyYeHHbIX 3HaYeHW AaBNeHNst Ha KO3MMULIMEHT i, , ONpeaensiembli no gopmyne

;cc=0,?6i0,1925%, (r.1)

rae 3Haku "nnoc” 1 "MUHYC" COOTBETCTBYIOT MOMOXEHNIO BEPXa COOPY>KEHUS BbILLIE UM HWXKE PACYETHOrO YPOBHS BOAbI.

1
i ":'! 7 X d "-—115"_7
10 M:@/A _;izéx
—% 1 10 “'/'/ VA aN
T 2 T,
1 /s LRV
SV /98 N 6 %///6"{ A
AL s
/"/ /j Fﬁ‘; ) ::ﬁ.-:i 013 \\
3 ——1-03 P—— 0.2 ————
1 oA—— To1 | 1

7
07002 004 006 008 010 . 0 002 0,04 006008 0,10 wi

1 - rpaHVUa paspyLLEeHUsi CTOSYMX BOJTH

PucyHok .2, nuct 1 - Npadpmkm 3Ha4YEeHUN KO3hMLNEHTOB by s k3 kg k5o kg Vg
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PucyHok .2, nuct 2

Tabnuua I.1
Homep Toukm 3arny6neHune To4YeK z, M 3HayeHne BOrHOBOro AaeneHus p, kla
OrmeTka BOMHOBOW NMOBEPXHOCTY 1,
1
T]c »M= 0
2 0
Py =lppgh
3 0,25d
p3 =kapgh
4 0,5d
Py =kapgh
5 d
ps =kspgh
OrmeTka BONMHOBOV MNOBEPXHOCTY 1,
6 0
P =10
7
¢ Py =—pPeEN;
8 0,5d
pg =kgpgh
9 d
Py = kppgh
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Bo3BhbIWeHne unmn noHwkeHne ceBobogHOM BOITHOBOWM MOBEPXHOCTY 1), onpegeneHHoe no .1, cneayer ymHoXaTtb Ha
KOIOPULINEHT k, .

Fopu3oHTanbHas NHenHas BONHOBas Harpyska F,., kH/mM, B paccmaTprBaemoM criyyae [OorKHa onpeaenatbes no
nroLaan antopbl BOTHOBOIO AABMEHUS B Npeenax BbICOThl BEPTMKANbHOM CTEHBI.

4 Tlopu3oHTanbHY Harpysky OT AOWdparMpoBaHHbIX BOSIH CO CTOPOHbl OrpakdeHHOW aksaTopuu cregyer
onpeaensTb MpyW OTHOCUTENbHOM [NWHE CEKUWW COOPYXEHWUS ;i3 <0g; MPW 3TOM PaCYETHYH 3ropy BOSTHOBOrO

[AaBrieHnsa co 3Ha4YeHUuaMHn p, KlMa, O0rMyCKaeTCA BbIMONMHATL MO TpEM TOYKaM, pacCMaTtpuBasa crneagyrowme crnydaun:

a) BepLUVHa BOSTHbI COBMELLIEHa C CepenHON CEeKLMN CoopyKeHns (cM. 5.16, pucyHok 4, a):

By 2. .
B .
zq=0, pa=kpg (%—M%cmkd]; (r.3)

by __ iy }; (T4)

—dg, pa=k
AR ng{kthkd 4sh2kd

6) nogollBa BOTHbI COBMELLIEHA C CEpeanHON CeKLMN CoopykeHnst (cM. 5.16, pucyHok 4, 6):

Zl=01p1=0; (rs)

B i .
2=y = 8 _FU g, by =—kapgny (I6)
R

Py, W gy J (r.7)

=dy, py=—k
BEA B "pg(zcth;cd Ash2kd

rO€ 4 - BbICOTA AundparnpoBaHHOM BOSHbI, M, ONpeaensieMas CornacHo NpunoxXeHuto A;
k; = KOI(PMLMEHT, NpUHMMaeMbIi no Tabnuue .2

Tabnuua .2
OrHocuTenbHas AnvHa cekumm ; ;5 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
KoadhdpmumeHT ; 0,98 0,92 0,85 0,76 0,64 0,51 0,38 0,26

MpumeyaHme - Mpu rny6uHe Co CTOPOHbI OrPaXXaeHHON akBaToOPUN 4 = 33 CledyeT CTPOUTbL TPeyrofbHYH anopy
BOIHOBOIO [JABNEHMs, NPUHUMAst Ha Iy6uUHe ., — g 3}, BOMHOBOE AaBNeH1e PaBHLIM HYITO (CM. 5.16, pUCYHOK 4).

5 Oniopa B3BEWMBAOLWEIO BOMHOBOTO [AaBfieHNs Ha OepMeHHble MacCuBbl [JOMKHA MPUHMMATbLCS
TpaneuenaanbHoi (CM. PUCYHOK 2,6) ¢ opauHatamm g, ;, KlMa, onpegensembivun (npu i=1, 2 unu 3) no copmyne

child -d)

oy coskz Spyo (r.8)

P = kg 2R

TA€ x, - PACCTOsIHME OT CTEHbI 4O COOTBETCTBYIOLLEN IPaHN MaccuBa, M;
ky, - KO3(ULIMEHT, NpUHUMaeMbIn no Tabnuue I.3;
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pr- BOJTHOBOE AaBJ1eHne Ha YpOBHE NoAOoLLIBbl COOPYXEeHUA.

Tabnunua .3
OtHocwuTenbHas rnyouHa 4 KoadhdmumeHT Xz, MPVW NOMOTOCTAX BOMH 3 4,
15 1 MeHee 20 n 6onee
Menee 0,27 0,86 0,64
Ot 0,27 po 0,32 0,6 0,44
Bonee 0,32 0,3 0,3

Mpunoxexve [

Onpe.qeneHMe BbICOTbl HaKaTa BOJIH Ha OTKOC

[.1 BbicOTy HakaTa BOSH Ha OTKOC k..., M, PEKOMEHOyeTCs onpenensTtb no dopmyse

run’

hrun = krkpkspkrun'&:lkmhl% ’ (D' 1)

roe i, . ky - K03 (bpULIMEHTBI LLEPOXOBATOCTM U MPOHMLLI@EMOCTM OTKOCA, NpUHUMaemble no Tabnuue 1.1;
Koy~ Ko3ahdnUMEHT, NPpUHMMaembI no Tabnuue [.2;

k

un - KO3(PMUMEHT, 3aBUCAWMA OT yGMHbI BoAbl d Nepea COOPYXXEHMeM U MOMOroCTU  BOMHbI N Fiye, M

NpYHYMaeMblid No rpadpmkam pucyHka [1.1. 3HaveHus napamerpa i ; By, » YKa3aHHbBIE ©e3 ckobOK, OTHOCATCA K Crnyyato

dy, = 2k, . [py my6rHe nepen COOPYXKEHUEM d « 2k, KOIMPPUUNEHT

n  CTIEOAYET MNpVHUMMAaTb MO 3HAaYeHuto id’

COOTBETCTBYIOLLEMY IMYOUHE ¢ = 24, NPU 3HAYEHUSAX NapameTpa 3 ; f By, » YKG3AHHOMY Ha pUCYHKe .1 B ckobkax.

k; - KO3(pMLMEHT 0BecneYeHHOCTH MO HakaTy, NpuHMMaeMbli no Tabnuue [.3;

k, - KO3(PMLMEHT, NpUHUMaeMbIidi Nno Tabnuue [.4 B 3aBACUMOCTM OT yrna ¢ MEXay YpPesom BoAbl U (HPOHTOM
BOJTHbI.

ks, - BBICOTA BOINH obecneyeHHocTbo 1% B cucTeme.

I'Ipmmeanme - I'IpM onpeaeneHnn BbICOTbl HakaTa BOJTH HaA NecyaHble U FpaBMVIHO-FaJ'Ie*-IHVIKOBbIe NNskM HeobxoaMMo
YyynTbiBaTb U3MEHEHME YKINOHa nindXXa BO BpeMdA LTOopMa. Hanbonbluee MOHWKeHME Mnisbka Ha JUHUK ype3a BOAbl
cnenyer NnpuHMMaTb paBHbIM 0,3h, M, C BbIKITMHMBAHMEM Ha HyneBble 3Ha4YeHUa Ha 6epery [0 BbICOTbI HanbonbLUero
HakaTa, a B MNOABOAHOM Y4acTu A0 FJ'Iy6l/IHbI d=d Ona pa3MbiBaeMbIX TPYHTOB WK Ha rny6|/|He d=d - anda

cr? cr .

Hepa3MbliBaeMbIX FPYHTOB (rp,e h, do Nd - COOTBETCTBEHHO BbICOTA BOJIHbI U rny6|/|Ha BOAObl B CTBOpax nepBoro un

cru
nocrnegHero oopyLLeHuA, M).

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM 38.13330.2018 Harpysku 1 BO3AENCTBASA HA MAOPOTEXHNYECKME COOPYKEHWS (BONHOBbIE, NeaoBble 1 oT cyaos). CHulM 2.06.04-82* (¢

M3ameHeHnem N 1)
Ce00 ripasuri om 16.08.2018 N 38.13330.2018
IMpumersiemcsi ¢ 17.02.2019 e3amer Cl138.13330.2012

CipaHuua 79

kﬂ"\"l
j |
2.0 o 17
EEREANNNIY
S T g
10 s, "QQ&\
DIQ N
X " S
0.8 '*\ N e X
g‘; Bl \'\\\ S '\\_.
05 N ‘\\\\ N
NN
04 TR i
03 M \.“\E% e
\\_\\: \\%453@2
™ 30 (21
2o R
O 16 {13
108
0.1 1
1 Z 3 4 5 678910 30 a0cigg

PucyHok 1.1 - 'padmkn 3HaveHnn koadppuumeHTa k.

run

Tabnuuya 4.1
KoHCTpyKUMst KpenneHust oTkoca OTHocuTEenbHas KoadbdpmumeHT g, KoadhdmumeHt Ky
LLIEpOXOBaTOCTb
iy,
BeToHHLIe (3kene300eTOoHHbIE) MNUTLI - 1 0,9
I"paBUItHO-rane4YHNKOBOE MU KaMEHHOE MOKPbLITUE,
GeTOHHbLIE (kene300eTOoHHLIE)
Gnoku Menee 0,002 1 0,9
0,005-0,01 0,95 0,85
0,02 0,9 0,8
0,05 0,8 0,7
0,1 0,75 0,6
Bonee 0,2 0,7 0,5

MpumMeyaHue - XapakTepHblid pasMep LepoXoBaToOCTU 1, M, CIieyeT NpUHUMaThb paBHbIM cpedHeMy OVaMeTpy 3epeH
MaTepuana KpenneHust oTkoca unm cpegHeMy pasmepy 6eTOHHbIX (kerne306eTOHHbIX) GroKoB.

Tabnuuya .2

3HaveHune cigip 1-2 3-5 bonee 5
KoadhdmumeHt k5, NPV CKOPOCTY BETPA 77, , m/c:
20 n 6ornee 1,4 1,5 1,6
10 1,1 1,1 1,2
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5 n meHee 1 0,8 0,6
O60o3HayeHue: "q" - yron HaknoHa OTKOCa K rOpM3OHTY, rpaga.

Tabnuua 1.3
ObecnedeHHOCTb Mo HakaTy /, % 0,1 1 2 5 10 30 50
KoadhdpmumeHT 1,1 1 0,96 0,91 0,86 0,76 0,68

Tabnuua .4
3HaveHve yrna o 0° 10° 20° 30° 40° 50° 60°
KoadbdmupeHt i, 1 0,98 0,96 0,92 0,87 0,82 0,76

[.2 BonHoBoe pfaBreHve Ha OTKOC MPU 15<ctgp=s, YKPEMNEHHbIA MOHOMUTHBIMK UM COOpHBIMM  MAUTamm,
onpepenseTcsa anopon (CM. pucyHok [1.2), B KOTOPON MakCcMMarbHOe pacHeTHOEe BOSIHOBOE AABIIEHNE p, , Klla, paBHO

Pg= kskfprgfpg}g ’ (Dlz)

roe ,S;_S n kf - KOSdeI/ILLI/IeHTbI, 3aBucdLlme OT NOoJ1IOrocTm BOJIHbI if.sz M yrna 3anoxXeHnuda OTKOoCa g, onpenendarTca no
dopmynam:
k 3
k= 0,85+4,8i+ctgq{0,028—l,lﬁi] , (B.3)

kp=1+0,092 A 10 (8.4)
W

Prer - MAKCUManbHOE OTHOCUTENbHOE BOMHOBOE AaBrieHMe B TOYke 2 (CM. pucyHok. [1.2), onpeaensiemoe npu h<4 m no
dopmyne

Pral = (2;70]1 § ’ (D,S)

MPW =4 M poy =17
OpguHaTta z4, M, TOYKM 2 (cm. pucyHok [1.2) NpUoXeHUst MakCUMarbHOrO PacyYeTHOro BOSHOBOTO AABREHUS p,
onpegenseTcd rno gopmyne

2= A+ 12 [l—qf2ctgztp+ljl:fi+8), (0.6)

ctg =i
rae AunB- napameTpbl, M, 3HA4€HNA KOTOPbIX onpeaenAarTCcA No 3aBUCUMOCTAM:
® ) 1+cte 2
A= ;{0,4? +0,023_J C—ftp ; 8.7
ctg™
&
B =}{U,95—(0,84ctgtp— 0,25)ﬂ : (0.8)

Opp,leaTa z3, M, COOTBETCTBYIOLLAA BbICOTE Hakata BOJTH Ha OTKOC, NPUHMMAETCA CorfacHO 0.

Ha y4acTkax KpenneHns no OTKOCY BbILLE U HUXE TOYKM 2 (CM. pUCYHOK. [1.2) 3HauyeHus opguHaT antopbl BOITHOBOTO
AasneHus p, klMa, NPUHMMAlOTCS Ha PacCTOAHUAX, M:

BHumaHwve! [JokyMeHT BKITHOYEH B AOKa3aTeNbHY0 6a3y TeXHUYECKOro pernamMeHTa. JononHuTensHyto MHdopmaLmio cM. B spribike "Tpymeyanus”
UC «TexskcnepT: 6 nokoneHve» VHpaHeT



CIM 38.13330.2018 Harpysku 1 BO3AENCTBASA HA MAOPOTEXHNYECKME COOPYKEHWS (BONHOBbIE, NeaoBble 1 oT cyaos). CHulM 2.06.04-82* (¢ CipaHuua 81
M3ameHeHnem N 1)

Ce00 ripasuri om 16.08.2018 N 38.13330.2018
IMpumersiemcsi ¢ 17.02.2019 e3amer Cl138.13330.2012

npw i =0,01255, N 13=0,0262L, p=04p;;
npw 1, =0,0325L, N {4y =00673L, p=0]lp,,

roe

Actg ¢
=__—=* 0.9
o 4q|'ctg2(p—1 (:9)

OpavHatbl  aMiopbl  BOSIHOBOTO NPOTUBOAABNEHUS p,, Kla, Ha MAWTbl KPEMnsieHMst OTKOCOB OMpeaenstoTcs no
dopmyne

P = kskfpc,rgipgk ’ (0.10)

rAe p,,, - OTHOCUTENbHOE BOMHOBOE NPOTVUBOAABIIEHME, NPUHAMAEMOoe Mo rpachmkam pucyHka [.3.

PacueTHbIR
ypoBeHb

AV

pc', ral

NN

b 1,5 1.0 0.5 0 =03

PI/IcyHOK 0.3 - rpaq:)VIKVI ana onpeneneHna OTHOCUTESIbHOIo BOMMTHOBOIo NpoTmnBo4aBiieHUA

Mpunoxenne E

Harpy3KM OT BOJIH Ha oOTeKaeMble nperpagbl U CKBO3Hble COOpPYXeHUA

Harpyskun oT BonH Ha BepTUKanbHyl0 oGTeKkaemylo nperpagy
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E.1 MakcumanbHas cuna BosaeicTsua BOMH o, , kH, Ha BepTuKkanbHyto obTekaemyto nperpagy C nonepeqHbIMK
pasmepaMu g = 0,44 W &=04% (CM. pucyHok 8, a) npu rnybuHe 4 =4, ONPeaensieTca U3 psaaa 3HaveHui, Nonyyaembix
MPW pasnnyHbIX YAANEHUSIX - x5 BEPLUMHBI BOSHbI OT Nperpapl, No gopmyne

Clrnax =g',m51'+Qv,maxE\J’ (E1)
TB€ Oipar W Cupmy - COOTBETCTBEHHO WHEPLMOHHBIM W CKOPOCTHOW KOMMOHEHTbI CWMbl BO3AEUCTBUS BOMH, KH,
onpegensanTcs No opmMynam:

i = 5 PR 4 By (E2)

1
Qv,max = Epgbkzkgavﬁv ’ (E.3)
51. 7] 51.' - KOSd.)qDVlLI,VleHTbl co4eTraHna MHEPUMOHHOIO U CKOPOCTHOIO KOMIMOHEHTOB MaKCUMarbHOW CUIbl OT BO34ENCTBUS

BOJSTH, MPUHUMaeMble COOTBETCTBEHHO No rpadwkam 1 u 2 pucyHka E.1;
hw 3 - BblcOTa U ANWHA pacYeTHOW BOMHbI;

2 - pasMep nperpagbl Mo ny4y BOMHbI, M;
b - paamep nperpagbl Mo OPOHTY BOSHbI, M;

k,- KOO(PPMUMEHT nepexoda OT AENCTBUTENbHLIX 3HAYEHUA CKOPOCTM U YCKOPEHWSt BOJSIHOBOTO MOTOKa,
BO3EMCTBYIOLLEro Ha nperpagy, K x cpegHuM 3HadeHnsam (cm. Tabnvgy E.1);

oV ¢, - VIHEPLIMOHHBIN 1 CKOPOCTHOM KOSMMNLIMEHTbI 1y 6uHbI, NMPUHUMaeMble COOTBETCTBEHHO Mo rpadmkam a n 6
pucyHka E.2;

fxW {, - VHEPUVOHHBIN 1 CKOPOCTHOM KOI(MULMEHTBI (DOPMbI MPErpaabl C MonepedHbIM CEHEHMEM B BUAE Kpyra,
annMnca v NpsIMoOyronbHMKa, NpUHMMaeMble No rpadmkam pucyHka E. 3.

MprmeyaHus

1 PacyeT CKBO3HbIX COOPY>XEHWA UMM OTAENbHO CTOSLWMX OOTekaeMblX Mperpag Ha Harpys3ku OT BOSIH [OIIKEH
NpPoM3BOAUTLCS C YYETOM LLEPOXOBATOCTU UX MOBEPXHOCTK. [Mpy HaMMYMU AaHHbIX UCTIBITAHUIA MO BAUSHUIO KOPPO3WUM U
MOPCKMX 0BpacTaHnin Ha CONpoTMBIIEHNE OOTekaeMbIx nperpag, koaddmumneHTsl hopMbl OnNpegenstoTcs no dhopmMynam:

=2, E.4
Br=2;C (E.4)
Bo=C, (E.5)

roe &; U ', - YTO4YHEHHble OMbITHbIE 3HA4Y€HUA K03 hPULNEHTOB MHEPLIMOHHOTO N CKOPOCTHOrO COMPOTUBIEHMIA.

2 lNpun nogxode BOMH NoA Yriom kK obtekaemow nperpage (B BUAE 3NnmMnca Unu nNpsMoyrorbHUKa) koadhdpmumeHTbl
dopMbl ONpenensaTCcs UHTEPMNONALNEN MEXAY MX 3HAYEHUSIMM MO TMaBHbIM OCSIM.

3 MakcumanbHas cuna BO3OeNCTBUA BOMH (7, .., KH, Ha BepTuKaribHyio obTekaemyto nperpagy npy 3HaYeHuu

=2 NpuHMUMaeTcsa Q. =(0,.., & MPU 3HaYeHuM Q"’_maxgz_gm = - B OPYTUX CRyyasx g . creayer

W I0AY T

onpegensaTb U3 psaa 3HavyeHun, nonydeHHbIX no dopmyne (E.1) npy pasnmnyHbIX z= .

QJ',max

Tabnuua E.1
OTHOCHTENBHbLIV pa3mep nperpagbl 00,05 00,1 00,15 00,2 00,25 00,3 00,4
aldo B, D3
KoadhdmumeHr 1, 11 00,97 00,93 00,86 00,79 00,7 00,52
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PucyHok E.1 - Mpadmky 3Ha4eHni KoadmLMEHTOB COYETaHUSA UHEPLMOHHOMO & (rpadmkn 1) 1 CKOPOCTHOrO &,
(rpadomkn 2) KOMMOHEHTOB CUIbl OT BO3AEWCTBUSI BOSTH
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PucyHok E.2 - Mpadomkn 3Ha4E€HNI MHEPLIMOHHOTO ¢, Y CKOPOCTHOTO ¢, KO3GO(ULMEHTOB rNy6unHbI
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Annuntunyeckune nperpagsbl - CnjiowHble JIMHUWX; NpUu3MaTndyecKkne - LTpUxoBble JIMHUAL
1- LepoxoBsatas aSmnTu4eckaa nperpaaa, 2- rmagkasa annmnTtudeckaa nperpana, 3- LepoxoBsaTtas B noaBoOAHOMN
YyacTu 1 rnagkasa B HaaBOL4HOM YacTu BepTuKarbHaa amnTn4eckasa nperpaga

PricyHok E.3 - padpmkn 3Ha4E€HWIN MHEPLIMOHHOTO 3 U CKOPOCTHOTO f5, KO3(h(ULIMEHTOB (HOPMbI B 3aBUCUMOCTM OT a/b
(@ans ¢, g v ) vnmb/a (ans g)

E.2 Harpysky ot BonH g, kH/m, Ha BepTuKanbHyt0 06TekaeMyto nperpagy Ha rmyouHe z, M, Npu MakCUMarnbHOW curne
OT BO3JEMCTBYA BOMH (3, .. (CM. pUCYHOK 8, &) criedyeT onpeaenstb no jopmyne

g = q:',ma.xam' +gv,max5xv ’ (E6)
roe G o n Fyrax VIHepLWIOHHbIVI n CKOpOCTHOVI KOMMOHEHTbI MakCUMarnbHOW Harpy3kun OT BOJIH, KH/M, onpeaendaemble
no copmynam:

1 h
9y max Epgﬁbz Ikven'ﬁi ! (E.7)

2
2 B g E
&y mmax =§pmikven’ﬁ‘v ! (E.8)
5)3-[4 E'J:v - KOQqu)MU,MGHTH coyeraHna UHepuMOHHOIo U CKOpPOCTHOro KOMMOHEHTOB Harpy3ku OT BOJIH, NMPUHUAMaemble

COOTBETCTBEHHO Mo rpadmkam 1 n 2 pucyHka E.4 npu 3HayeHun == cornacHo E.1;
8,4 8,, - KOO(MNLMEHTLI KOMMOHEHTOB BOSTHOBOW Harpysku, NpuHMMaemble no rpadgmkam a u 6 pucyHka E.5 npu

d—z_

3HAYEHUAX OTHOCUTENBHOM FJ'Iy6I/IHbI Zpel =
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PucyHok E.4 - Tpadomki 3Ha4eHnin Ko3aMLIMEHTOB COYETaHUA MHEPLIMOHHOTO &.. (rpadikn 1) N CKOPOCTHOIO &,
(rpadhukm 2) KOMMOHEHTOB FOPU3OHTANbHOW Harpy3k1 OT BOJH
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PucyHok E.5, nucT 1 - I'padomkvt KO3hMUMEHTOB HAarpy3Kkn OT BONH & ., &,,, 8,;, &,,, NP1 g;1..1) 0,1; 2) 0,15; 3) 0,2; 4)

0,3;5) 0,5;6) 1; 7) 5;

v’

Wik =40 - CNNOWHbIE NIUHUW; 4 h = 8—15 - WUTPUXOBbIE JINHUA
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PucyHok E.5, nuct 2

E.3 T[peBbilwleHne B3BOMHOBAHHOM MOBEPXHOCTM 1), M, Had PacCYETHbIM YPOBHEM [OIDKHO OMPEenenaTbCsa Mo
dopmyrne

'ﬂ=ﬂmr*‘97 (Eg)

roe 1,,; - OTHOCUTENbHOE MPEeBbILLIEHNEe B3BONTHOBAHHOI NOBEPXHOCTH, OnpeaensieMoe no pucyHky E.6.
MpeBblilleHne cpeaHei BOMHOBOWM NIUHUN Haf, pacHEeTHBIM YPOBHEM 4.7, M, CriedyeT onpenensite no dopmyne

Ad = [0, o +0,50 (E.10)

roe Mg rel OTHOCUTENBbHOE MPEBbILLEHNE BEPLLMHBI BOSHbI, onpegensemoe rno pucyHky E.6, npn saHavyeHum ao=0-

, Bepuimia ponHe:
i

o e

016 P = _iIN s _E__’-Ei:
Q g el ek
[ —— 0 xl ¥
11 Z+ Najoisea sofine
0,4
2/
0,3
® 1
2
2
0,1 N A
' \\\&i
o 5,1 n\‘q.: T 6.4 0.5
N\ =
3 1

0,2 7

- 4| 3
0.3 . :
0 Q:
- 2/)1 —

7-|'Ipl/| dIA=05W3i4d=40, 2- PN Fia=05 W 3jd=20,aTakKe Npn 4/L=02 N Md=40,'3'ﬂle dih=05MWN
Wid=10,@TaAKKE NPU ¢ /A =02 VN 1jg=20:4-NPN d/A=02 VN 1id =10
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PucyHok E.6 - 'padovkn 3HaueHnin KoadduumeHTa 1,

E.4 Harpyskn ot BomHQ u g Ha BepTukanbHylo obTekaemylo nperpagy npu NoOOM ee pacrnonoXeHuu X, M,
OTHOCMTENBHO BEPLUMHBI BOMHbI onpefensoTcs no dopmynam (E.1) v (E.6). MNpn aTom koabpuumeHTbl & U &, [OMKHbI

npuHMMaTbea Mo rpadmkam 7 n 2 pucyHka E.1, a5, 1 5, - no rpacvkam 1 n 2 pucyHka E.4 ans [aHHOrO 3HaueHus

@=xlh-

E.5 PaccTosHue Zgwax» M OT PACUETHOrO YpOBHS BOAbI 0 TOHKM MPUIOKEHNS MaKCVUMarnbHOM Cunbl OT
BO3[e/ICTBMA BO/TH Ha BepTuKarbHyto obTekaemyto nperpagy g, .. onpegensercs no gopmyne

1

O = @ (Ql.,m 8iZg; + Oy max SvZ g ) (E.11)

rae 5 W &, - KoaddMuMeHTbl, NpuHUMaemble no rpadgmkam 7 n 2 pucyHka E.1 npy 3HaveHwm gz, COOTBETCTBYHIOLLEM

zgV zg, - OPOVHATBl TOYEK MPUNOXKEHNUS COOTBETCTBEHHO WHEPLIOHHOTO U CKOPOCTHOTO KOMMOHEHTOB CUM, M,
onpenensiemMble no ¢opmynam:

205 = Hils et (E12)

Zgw= Moy Sy g s (E.13)

rone ., W<_C,,,; - OTHOCUTENbHbLIE OpAMHATBLI TOYEK MPUITOXEHUA WHEPLUMOHHOTO N CKOPOCTHOrO KOMIMOHEHTOB CWI,

npuHYMaeMsle no rpadukam pucyHka E.7;
W W L, - UHEPLMOHHBIN U CKOPOCTHOM KO3MMLMEHTbI (hasbl, NpUHUMaeMble no rpadykam pucyHka E.8.

PaccTosiHve 2z OT PacyeTHOro YPOBHS BOAbI [0 TOHKA MPUMOXEHMs CUMbl Q npu no6oM yganeHun X BepLUMHbI
BOJIHbI OT Mperpagbl CreayeT onpeaenstb no gopmyne (E.11), npu 3ToM KOIPPUUNEHTbI & W &, AOMKHBI NPUHAMATLCS
cornacHo rpadwmkam 1 u 2 pucyHka E.1 ona 3agaHHOro 3HaYeHWs oo — xf 3, -
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PucyHok E.7 - 'padoukn 3Ha4eHUn OTHOCUTESbHBIX opauHaT
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PucyHok E.8 - ['pacvki 3Ha4eHU UHEPLIMOHHOTO |1, U CKOPOCTHOTO 1, KO3(hMLMEHTOB ¢hasbl

E.6 MakcumanbHas cuna BO3LeNCTBUSI pasbuBarolmxcs (paspyLUuatoLLmMXCcsl) BOJSH R kH, Ha BepTuKanbHyto
UMNVMHOPUYECKYI0 Mperpady AMameTpoM [ =044, MPUHAMAETCs Mo pesynbTataM OnpeaeneHnst Cuibl BONHOBOrO
BO3AENCTBUS (3, , KH, Npy pasnMyHOM yaaneHuv BepLUMHbl BOMHbI OT nperpaab! (CM. pucyHok E.9, a). PekomeHpyetcs
BbIMOMHSATL NOCNeaoBaTenbHOE PaCCMOTPEHNE CIyYaeB C MHTEPBaNoOM 0,1di, Ha4nHas ¢ dizo (roe x - yoaneHwue, M,

f {
BEPLUMHbI pa3buBatoLLENCS BOMHbI OT OCU BEPTUKaNbHOM LUNHAPUYECKON Nperpaabl).

Cuna BO3aencTBMSA BOSH [ kH, ons noboro nonoxeHus LMNMHOPUYECKON nperpagbl OTHOCUTENbHO BEPLUUHbI
BOSHbI OSMKHA onpeaenaTbes no gopmyne

Qc;r = Q:',cr +Qv,c;r 4 (E14)
e Qi M Q. - WHEPLIMOHHBIN N CKOPOCTHOW KOMMOHEHTBI CUSbl OT BO34ENCTBMS pa3bmBaroLmxcs BOsH, KH:
1 2
Q!',C?‘ = Epgjm (dcr +1 ,5ur :Bi,-cr ’ (E15)
2
QV,C?‘ = gpgﬂ(dcr + e s :HE av,cr ’ (E.16)

rae 4, - ry6uHa Boabl MO MOAOLLBOM BOMHbI, M (CM. pUcyHok E.9, a):
dy =dg (‘sz.sur _nc,sur) ’ (E-17)

kg, - BbICOTa (TPAHCOPMMPOBAHHOW) BOSHbI, M, MPpW OOPYLIEHMM B MENKOBOAHOM 30He C cobrofeHvreM ycnosus
By =038d,;
M, s - NPEBbILLEHVE, M, Ha, PACYETHLIM YPOBHEM BOAbI BEPLUMHBI BOSTHbI NMPYU NEPBOM OGPy LLIEHUN;

BV By - WNHEPLIMOHHbIN 1 CKOPOCTHOM KO3(ULMEHTLI, MPMHUMAaeMbIe Mo rpadukam pucyHka E.9, 6.
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E.7 Harpysky oT pa3s6uBaloLLMXCA BOMH 4, , KH/M, Ha BepTUKanbHYI0 LMNMHAPUYECcKyto nperpagy Ha rny6uHe z, i,
OT PacyeTHOro YPOBHS (CM. puUCYHOK E.9, &) npu OTHOCMTENbHOM yaaneHun ocu nperpagbl OT BePLUMHBI BOMHbI x/d,
HeobxoaMMmo onpeaensTb no dopmyne

Gop = Ty er Tdyer (E.18)

rae g,,, Wg,,. - WHEPLUOHHBIA U CKOPOCTHOM KOMMOHEHTbI Harpy3ku OT pasbuBaloLMXCA BOSIH Ha BEpTUKanbHYytO
nperpagy, kH/m:

1 2
Q'J',cr = Epgn‘a €J',cr ’ (E19)

2
Sy er =§pgD[dcr +T|c,sur)€v,cr ! (EZO)

roe €io We,. - UHEPUUOHHBIN M CKOPOCTHOM KO3(MMUUUEHTHI, NMPUHUMAEMbIE COOTBETCTBEHHO MO rpadukam a u 6

—Z

. d,
pucyHka E.10 npu 3HaueHnax oTHoCUTeNbHOM MyOuHbI z,,; = -
{

MpumedaHne - KoadpdmumeHTbl &,

Ler

NONOXUTENbHLIMW NPU x /4, = 0 U OTPULATENbHLIMU NPU % /4, < 0.

(cm. pucyHok E.9, 6) mn e, = (cMm. pucyHok E.10, @) crnegyer npvHUMMaTb

1cr

Bver &
LA ‘fg-_ ;
1] =| = PacuerHsik
0,35 ol e
Y 0@ - N -i‘:_-r l""‘:t x
\ 2 Z* 1 -
0,30 o il & ko
1 5
7
a
A W It N |
X !
0,20 a— 0,20
0,15 \ 10,15
1 N
0,10 _l \\\ \\\ +0,10
/ .-
0.05 \\ 0,05
I\..
| [
0 0.5 1.0 5 1.5 20 tald 0

PuvcyHok E.9 - Cxema Kk onpefeneHuto Harpy3ok OT pas3tuBatoLLMXCS BOMH U rpadoviki 3HaYEHNN KO3(PULIMEHTOB &,

icr

KpuBas 1w g, .. - KpuBas 2
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OrpannymsalLEn OrpaHuyvBaloWan
‘/‘ [TEEL] 7 KPMBAR \

il

J=1"
._--—--\:"iﬁ 1 18 \-?"‘/’P,‘
£04] N <o.2 X0=0 xid,= 1,6 /Z / |_x1d,=0

I/

2\ ‘ s
N\ YA

0,87 k\\ \\ o / ~os

&8 il

€ 05 04 03 02 01 01 02z 03 04 O05€,

PucyHok E.10 - 'pachnkn 3Ha4EHNIN MHEPLIMOHHOTO £ ;x U CKOPOCTHOIO &, ., KOI(PULIMEHTOB

E.8 MakcumarnbHbIn  ONpoKUAbIBAIOLLUA  MOMEHT A, por »

BEPTUKANbHON KPYrMOLMINMHOPUYECKON Nperpaabl, PacronoXeHHoW Ha rpaBUAHO-ranedHNKoBOM M KameHHOHaBpPOCHOM
OCHOBaHWW, OTHOCUTENBHO LIEHTpa AHWLLA crieayeT onpeaensTb no dopmMyne

KH-M, OT BOMHOBOrO AaBrfieHUs Ha ChMOLWHOe AHuLe

1 3
Mz,por = mpgﬁzﬂ Bpor ’ (E.21)

roe |3por - KO3(hPULIMEHT OMNPOKMAbIBAIOLLEIO MOMEHTA C YYETOM NPOHULAEMOCTM OCHOBAHUS, MPUHUMAEMbIA MO Tabnvue
E.2.

Tabnuya E.2

0,2 0,25 0,3 0,4
LA

0,88 1,05 1,10 1,08
BPOJ‘

MonHbIN MakCUMarbHbIN  ONPOKMALIBAOLWNA MOMEHT, OEWCTBYHOLUA Ha nperpagy, Onpedensietcs kak cymma
MOMEHTa OT MaKCUMarnbHOW CWbl (3 .., PaBHOTO MPOM3BEAEHMIO 3ITOW Cunbl, onpeaensemoi no E.1, Ha nneqo,

onpefensiemoe no E.5, ¥ MakcumanbHOrO MOMEHTa Af, por O dopmyne (E.21), coBnagatowero no case c

MaKcVMasibHON cunow ¢ .. -

E.9 BonHoBoe aaBneHvie p, kla, B TOUKE NOBEPXHOCTU BEPTUKAIBHOW KPYFMOLMIMHOPUYECKO Nperpaabl Ha riy6uHe
z=( B MOMEHT MakCMMyMa ropu3oHTaribHoM CUbl ¢, . OnpeaenseTcs no gopmyne

chikld —z)
N sisuil i I8 E.22
ey (E-22)
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roe 1 - koadduUMEHT pacnpeaenenns gaBrneHus, NpuHMMaemblin no Tabnuue E.3.
[laBneHve p B TOYKax, NeXaLlyx BblLIE PACHETHOMO YPOBHS BOAbI (= j), MPUH/MAaETCS:

- Mpy 5 =0 NO NMHENHOMY 3aKoHy Mexay p Ha ypoBHe z=0, onpegensemom no dopmyne (E.22), n p=0 Ha ypoBHe

z=—%k,

- Npy 3 <0 ONA TOYEeK Ha MMybuHe 0=z =—y4 MO NUHENHOMY 3akoHy Mexay p=0 npuz=0 un 3Ha4yeHuem p,
onpenensemsiM no dopmyne (E.22) npn z = —j.

Tabnuya E.3
5 3HayeHne koathdmLUneHTa 1 Npu fy
0,2 0,3 0,4

0° 0,73 0,85 0,86
15° 0,7 0,83 0,85
30° 0,68 0,81 0,84
45° 0,6 0,74 0,8
60° 0,5 0,65 0,7
75° 0,35 0,51 0,55
90° 0,22 0,34 0,34
105° 0,03 0,11 0,1
120° -0,09 -0,08 -0,1
135° -0,23 -0,23 -0,23
150° -0,32 -0,36 -0,33
165° -0,37 -0,42 -0,38
180° -0,41 -0,45 -0,4

O63HaveHue: "g" - yron Mexay nyyom HaberaroLLen BOrHbI M HarnpaBfeHneM Ha paccMaTprBaemyo TOUKY U3 LieHTpa

nperpagbl (Ans nepegHen obpasytowen LunuHapa - = ).

E.10 MakcvumarnbHyto LOHHYH CKOPOCTb # ., M/C, B TOYKax, PacrofioKeHHbIX Ha KOHTYpe nperpagbl (g=5p° W
270°) v Bnepeav nperpajbl Ha PacCTOAHUN 253, OT KOHTypa nperpaasbl (g =), crneayer onpeaenats no gopmyne

w1
Ve = 20 — —— (E.23)
b = S8 g
rae KoadUUMEHT ¢, NPUHMMAETCS Mo Tabnuue E.4.
Tabnvua E.4
MonoxeHne pacyeTHbIX TOYEK 3HayeHuns koapdmUmnEHTa @, NPU 1y 3,
0,2 0,3 0,4
Ha koHType nperpagbl 0,98 0,87 0,77
Bnepeawv nperpagbl 0,67 0,75 0,75

Harpy3ku oT BONH Ha ropusoHTanbLHyl0 06TeKkaemylo nperpagy

E.11 MakcumanbHoe 3HaveHne paBHOAENCTBYIOLLE Harpy3kn OT BOMH £, , KH/M, Ha ropuaoHTanbHyo obTekaemyto
nperpagy (CM. pucyHok 8, 6) C nonepeqHLIMIU pasmepamMut ¢ <01k, M, U a=01h, M, PN z, <b, HO (z, —b/ 2)=k/2 W NP
(d—z,)=b OOIKHO ONpeaensaTbcs no gopmyne
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B = B2+ P2 (E.24)

Ansi OBYX CyYaes:

- C MakCVMasnbHOW TOPU3OHTarbHOM COCTaBMAOLWEN Harpysku 7,

X oax 7

KH/M, mpu COOTBETCTBYIOLLEM 3HAYEHWM
BepPTUKaNbHOW COCTaBNAOLLEN Harpy3ku P, kH/m;

- C MakcumarbHom BepTMKaHbHOVI COCTaBNsAOLLEN Harpy3km £

2, A ?

KH/M, mpu COOTBETCTBYIOLLEM 3HAYEHUM
ropu3oHTanbHOM COCTaBNAtoLEen NuHerHon 7, kH/m.

PacctosiHns X, M, oT BepLUMHbI BOIMHbI A0 UEeHTpa nperpagbl npu OENCTBUN MaKCUMarbHbIX Harpy3oK =, ;... W 5o

OOSMKHbI ONPefensATbCa Mo 3HA4YEHUAM OTHOCUTENbHON BENMUYUHBI a5 = x/ %, NMPUHUMAEMbIM COMMacHo pucyHkam E.4 n
E.11.

- _
7' Y
08 //.'// 4 Q\\\ & ‘:;f' N{ —
' 7 F
f"{/f / \ ¢ | \;\\ - npw di’. 2 0,5
/, /!:f \\ Uﬂ;/@\ ———npudi =02
04 - 2L N 122N |
A A ‘{f; 2 107 LAY
#/4‘// ny 8- %;\:‘\ Wh=
7 7 40
,é{", = .:‘.’; é \:\\\ 20
0 W= 77 L 24%
7 N 7
4 L Ny 8
2041 4 3 bk /A
o4 (A W, AN\ 7% _
N Z _\\ o
— Ah= LR e
v/ ‘17/ gg &}\T /}_ u
I W 2 7 e i
-08 =] 2{12 A“"\\\ /f’/;/ <
o W A4 I
/ ! SO |
-05 0.4 ~0,3 ~0,2 -0,1 0 0,1 0,2 0,3 0.4 @

PucyHok E.11 - Tpadvikv 3Ha4eHUin KoapdMLMEHTOB COMETaHUSA UHEPLIMOHHOMO &, (rpadpuku 7) M CKOPOCTHOMO &,
(rpadvkm 2) KOMMOHEHTOB BEPTMKANbHOW HArpy3ku OT BOJTH

E.12 MakcumanbHoe 3Ha4yeHne ropu3oHTarbHON COCTaBNAIOLLEN HArpy3KkM OT BOSIH F, par KH/m, Ha ropu3oHTanbHyto

obTekaemyto nperpagy OnpenensieTcs U3 psaa BEMUUMH, NOMy4YaeMbIX NPU Pas3ruyHbIX 3HAYEHUSIX a2, MO opMyrne

Py s = Py + By (E.25)

rae P; W P, - VHEPLMOHHbIN 1 CKOPOCTHOWM KOMMOHEHTbI FOPU3OHTaNbHOW COCTaBMAIOLLEA Harpy3ku OT BOMH, kH/M,
onpegensiemMble nNo ¢opmynam:

1 h
Fy =§p87[2b2 Ikvem'ﬁ'z" (E.26)

2
2 k
B, U B, - KOO(MULMEHTLI COYETAHUS MHEPLIMOHHOMO M CKOPOCTHOMO KOMMOHEHTOB Harpy3ki OT BOJH, MPUHUMaeMble

COOTBETCTBEHHO Mo rpadmkam 1 n 2 pucyHka E.4 npu 3HavyeHun z cornacHo E.1;
g na, -cmBEZ

iV [, - VHEPLMOHHBIN 1 CKOPOCTHON KO3(MLIMEHTbI (DOPMbI Mperpadbl C MONepeqHbIM CeHeHreM B BUAE Kpyra,
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annunca v NPsSIMoyrofbHWKa, NpUHUMaeMble No rpadukam pucyHka E.3 npu sHadeHusx a/b - ons ropusoHTansHomn u bla -
AN BEPTUKanbHOM COCTaBMAOLLIMX HArpy 3Ku.

E.13 MakcumanbHoe 3HayYeHne BepTMKarbHOM COCTAaBMAOLIEN HArpy3kn OT BOMH HA FOPU3OHTarbHY0 0BTEeKaemyto
nperpagy £, ..., KH/M, cnegyet onpenenstb u3 psiaa BeNuYmuH, nosydaembixX npy pasHblx 3Ha4eHNsX g Mo dopmyre

Pz,ma.x = Pziazi + szazv ’ (E28)

rae P, WV B, - VHEPLMOHHbIA M CKOPOCTHOW KOMMOHEHTbI BEPTUKANbHON COCTaBNSAIOWEN Harpysku OT BOMH, kH/M,
onpenensiemMble nNo ¢opmynam:

1 P
Pi= Epgnzaz 0 (E.29)

2 n°
o= 3PETay Kty (E.30)

B, W &, - IHEPLIMOHHBIN 1 CKOPOCTHOM KO3(DMULMEHTI COHETaHUs, NpUHUMaemMble no rpadvkam 7 u 2 pucyHka E.11.
8,1 8,, - KO3PMULUUEHTbI KOMMOHEHTOB BOSTHOBOM HAarpysky, MPUMHUMaeMble COOTBETCTBEHHO MO rpadvkam 8 U 2
= d—z, :
d

pucyHka E.5 npn 3Ha4eHNsiX OTHOCUTENbHON opAnHaThl z

fEU PR, -CM. B E.12.

E.14 3HaueHue ropusoHTanbHon 7, kH/M, unu BepTukanbHOM B, KH/M, cocTaBnsioLlen Harpy3km OT BOSMH Ha
ropusoHTanbHyt0 obTekaemylo nperpagy npu Nobom ee pacnonoXeHUM X OTHOCUTENbHO BEPLUMHbI BOMHbI Criegyer
onpeaenaTb COOTBETCTBEHHO no dhopmynam (E.25) unu (E.28). Mpun aToM KOSPAMUNEHTLI COYETAHUA &,;, &,, WIN §

21

&,, AOIDKHBI NPUHUMATLCS MO rpadmkam pUCyHKoB E.4 1 E.11 Ans KOHKPETHOTO 3HAYEHUS o — /1, -

E.15 MakcumanbHoe 3HadeHve paBHOAEUCTBYIOWEW Harpy3ku OT BOMH Z ., kH/M, Ha nexawyio Ha [He
uMnUHapUYeckyto nperpagy (CM. pucyHok 8, 6), Ovametp KOTopoh f=(1h W D=01d QH[OMKHO onpegensTbcs Mo
dopmyne (E.24) onsa AByx criyvaeB, ykasaHHbIX B E.11.

E.16 MakcumanbHyt0 ropu3oHTanbHy 2

X oax 7

kH/M, 1 cooTeeTcTBylOLYl0 BepTUKanbHylo 7, kH/M, npoexumm

Harpy3ky OT BOJIH, OENCTBYIOLLMX Ha NeXallyl Ha OHe UWNMHOPUYECKYHD nperpagy, HeobxoguMmo onpegensitb no
dopmynam:

Py e = B + PryBoy (E.31)
P=-2ps (E.32)
[ _g e '

rae F; U F,, - COOTBETCTBEHHO MHEPLMOHHDBIA 1 CKOPOCTHOW KOMMOHEHTbI FOPU3OHTASbHOWM COCTaBIIAOLLEN Harpy3k1 OT
BOmH, kH/Mm, onpegensiemble no opmynam:

B =2pgntD?Ba, (E.33)
4 A
;22
B, = pngew , (E.34)
Bys By W By, B, - CM. BEA2.
MaKcmmaanyro BEPTUKANbHYIO £, .., KH/M, n COOTBETCTBYIOLLYIO FOPU3OHTAlbHYO F,, KH/m, npoeKkynn Harpy3ku

OT BOJIH cneayeT npuHMMaTb paBHbIMU
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—%Pn,; B =P,

Z,max

Harpyskun oT BonH Ha CKBO3HOE COOpY)KeHUe U3 06TeKaeMbIX 3NIeMEHTOB

E.17 Harpy3ky OT BOSH Ha CKBO3HOE COOpY>KeHVe B BUAE CTEPXXHEBOW CUCTEMbI CiedyeT nonyyarb Cy MMMPOBaHMEM
Harpysok, onpefeneHHbix cornacHo E.1-E.14 kak Ans OTAenbHO CTOAWMX nperpag C YYETOM MOMOXKEHWS Kaxaoro
3NeMeHTa OTHOCUTENbHO MPOdIMNSA PacyYETHOW BOMHbI. JNEMEHTbl COOPYXEHUS AOIMKHbI MPUHUMATBLCH Kak OTAerbHO
cToswme obTekaemble nperpagbl NpU PacCTOSAHUAX MEXOY UX OCAMM ;=z5, NP ; .35 (rAe D - Hanbonbwnin gnamerp
ariemMeHTa) BOMHOBYIO Harpy3ky, MOMyYeHHY Ha OTAENbHO CTOSALMIA ANEMEHT COOPYXKEHWS, HEOOXOOUMO YMHOXaTb Ha
KO3(HPULIMEHTbI COMKEHUSA MO DPOHTY s, W NIyYy vy BOMH, NpUHMMaeMbie no Tabnuue E.S.

Tabnuua E.5
OrHocuTenbHoe paccTosiHue | KoatbduuneHTbl CONMKEHUs i, W y; NPYU 3HAYEHUSX OTHOCUTENbHbIX AMAMETPOB 1
MeXay ocsaMu nperpag ;o
Wy Wi
0,1 0,05 0,1 0,05
3 1 1 1 1
2,5 1 1,05 1 0,98
2 1,04 1,15 0,97 0,92
1,5 1,2 1,4 0,87 0,8
1,25 1,4 0,65 0,72 0,68

E.18 Harpy3ku OT BOMH Ha HAaKMOHHBLIN 3fIEMEHT CKBO3HOIO COOPYXEHMS HeobxoaMmo noryvarb Mo 3npam
rOpM3OHTAarNbHON N BEPTUKAITBbHOW COCTaBNSAOLLNX HAarpy30K, OpAMHATBI KOTOPbIX AOMKHbI ONpeaenaTbest cornacHo E.14 ¢
y4€eTOM 3arnyObneHnsi nog pacyeTHbI YPOBEHb W yAAneHWs OT BepLUMHbl PacYETHOW BOIHbl OTAEMbHBIX YYaCTKOB
arnemeHTa.

MpumedaHne - Harpy3ku OT BOSH Ha 31EMEHTbl COOPYXEHUs, HaKIMOHEHHbIe K ropu3oHTanu WUnu BepTuKanu nog
yrnom meHee 25°, onpepensioTcs cooTBeTcTBeHHO no E.4 un E.14 kak Ha BepTuKarnbHYyl WM TOPU3OHTarNbHYHO
obTekaemyto nperpagy.

E.19 Harpy3ky OT BO34eiCTBMS HEeperynspHbIX BETPOBbIX BOSTH HA CKBO3HOE COOPYXXeHWE 13 0bTekaeMbiX 351IEMEHTOB
cnegyer onpedendtb YMHOXEHVEM 3Ha4YeHWsi CTaTMYeCKOM Harpy3ku, monyyeHHoro cornacHo E.17 n E.18 ot BonH ¢
BbICOTOWN 3aaHHO 06ecne4eHHOCTM B CUCTEME U CPeaHen ANTMHON, Ha Ko3dhdULMEHT AUHAMUYHOCTH k4, NPMHMMaeMbIn

no Tabnuue E.6.

Mpw oTHOLIEHMAX NepuoaoB T, T = 0,3 HeobX0ANMO BbINOMHATL AUHAMUYECKNNA pac4yeT COOpPYKEeHUA.

Tabnuuya E.6

OTHoweHne neprodos TiT 0,01 0,1 0,2 0,3
KoadbhrUMeHT AuHaMUYHOCTY 1 1,15 1,2 1,3
Obo3Ha4eHus:

T, - Nep1of COBCTBEHHbIX KonebaHuii COopyXeHus, C;

7 - CPEAHWUN Nepuos, BOrHBI, C.
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MpunoxeHne XK

nOCTpoeHVIe MNP AaBrieHnA OT CyaAOBbIX BOJIH

Onsa NOCTPOEHNA 3NOP AaBNEeHUA Ha KpenneHue 6eperOB OT CyAoBbIX BOJTH NPUMEHAKTCA 3Ha4YeHUA JNOoKarbHOro
AaBlieHNA B XapaKTepHbIX TOYKax, npuBegeHHbIie B Tabnuue XK.1.

B tabnuue XK.1 npuHATbI crnegytowmne ob6o3HaveHus:

k., - BbICOTA CY[OBOW BOSHbI, M;

k., - BbICOTA HakaTa CyJ0BOMN BOJIHbI Ha OTKOC, M,
dy - TNYOMHA HK3a KpenneHns oTkoca, M;
d, - TNyOuHa Boabl, M;

dy - TNy6nHa 3abMBKM LWNYHTa;

;’_\,zf - NOHWXEeHne ypoBHA BOAbI, M, 3a KpenneHnem OTKoca Bcrneacrtene CbVIJ'IpraLI,VII/I; NPUHNMaETCA paBHbIM:

0,25h,- ANA  KPENneHns MNpoTsHKeHHOCTbI0 MO OTKOCY OT pacyeTHOr0 YPOBHA BOAbl MeHee 4 M C
BOZOHEMNPOHNLAEMbIM YOPOM;

0,2k, - TO e, C NPOTSHKEHHOCTbIO Bonee 4 M C yrnopoMm B BU4E KaMEHHOMN NpU3Mbl;

0,14, - ANA BEPTUKANBHOM LLIMYHTOBON CTEHKM.

Tabnuua XK. 1
Ycnosusi Ontopa AaBrieHust OT CyA0BbIX BOIH dPopmyna ona onpegeneHns 4aBreHns B XxapakTepHbIX
TOYKax
HakaT BonHbI Ha =0
oTKOC, z=z =k,
YKPENnMeHHbIN
nnMTamm
Pz =134pghy;
z=2z9=0
z =25 =15k 1 +ctg @ 3 =0.5pghs,
Ortkart BOrHbI ¢ PR s p =0
OTKOCa, PacveTHBIA YpoaeHs I=n =8y
YKpernreHHoro VA
nnMTamm
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P =—pg\05k, — bz )
2=z =05k, : (0.5~ )
z=z3=dyy P3=p;
JloxGunHa BOMHbI Y 7y =0
BEpTUKarnbHOM PaeaTHi yEORHR z=z=1hzy
CTeHbI N —
Py =—pgl0.5hy — bz e );
z=25=05ky, 2 =Pe(0 =2y
P3=py
z=z3=dg, 2
z=zq=dgptdy pq=0

MpunoxeHue U
YyeT akpaHMpOBaHUA Npu BO3AENCTBUM Ha CyAla BETPOBLIX Harpy3okK

Hanwune akpaHupyowmx nperpag ¢ HaBeTPEHHOM CTOPOHbI NPULLIBAPTOBAHHOIO CyAHA, KOTOPOE MOXET MPUBECTU K
CYLLLECTBEHHOMY YMEHbBLUEHMIO Harpy3oK OT BO34ENCTBMS BETPA Ha CYyAHO, YYMTbIBAETCS MyTEM YMEHbLUEHMS Mrowaamn
napyCHOCTM MPULLIBaAPTOBAHHOTO CyAHa Ha MPUBEAEHHOE 3HaYeHVe SKpaHMpYoLei nnowaan 4,, M2, onpeaensemoi B
COOTBETCTBUM C pucyHkom W.1 no chopmyne

A =y o, 5L, (n.1)

roe H, - CpefHee 3Ha4eHne BbICOTbI SKPaHMPYIOLUX NPEnATCTBUN, M;
L - anvHa npuyanay;

By - BO3BblLLEHWE KOpAOHa npuyana Hag HamBbICLLKMM YPOBHEM BOAbI, M;

ct, - KO3(DMLIMEHT, YUNTLIBAIOLLMIA CTEMNEHb 3KPAHMPYIOLLIErO AECTBIA Nperpaabl, onpeaensemblii no BbpakeHo

o, =057 ke (1.2)

e @p

roe I, - AnviHa U cyMma [SIMH 3KpaHVpY IoLLMX nperpag;
1,- CpefHee pacCTosHMe 3KPaHMPYHOLLMX NPEenaTCTBUIA OT KOPAOHA; NPW i, « H, NPUHUMAIT |}, = 4, , M

a;, - HaMbONbLLUNA pa3mep HaABOAHOMO CunyaTa nnasyyero obbekTa
ay=LNPN L= ;
ay=L,NPN L=1_;

LS - ANWHa nnaBy4yero obbekTa no BaTepnnHun, M.
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Hanpaanewne

PucyHok N.1 - Cxema BETPOBOrO 3KpaHUPOBaHWs CyaHa

Mpunoxenne K

KoaddnumeHTbl conpoTUBneHnsi oT BO3AeUCTBUA TeYeHUA Ha NnaBy4Yne 06 bEeKTbI

K.1  KoatbpuumeHT conpoTUBIIEHWst MPOAONbHOM  Harpy3ku OT  TedeHus ;, OMNpeaensieMbli kak cymma

KoapbpumeHTa conpoTmBneHns ¢OpMbl Kopriyca cyaHa, koadpuumeHTa conpoTuBreHusi, 0ByCNOBAEHHONO TPEHUEM
BOAbl MO CMOYEHHOM MOBEPXHOCTU CydHa, M Ko3ddMUMEHTA COMNPOTUBIIEHNST BUHTO-PYIIEBOM TrPynnbl  CyOHa,
onpegenseTcd no goopmyne

17 335 L
=01 L0+C | 2L+ 222 | 41,22, (K.1)
By T T dAn
rae Cf - KOSq:)CbI/ILLMGHT CconpoTuBIieHnA TpeHus, BblYUCIIAEMBIN MO (bopmyne
0,075
=, (K.2)*
(log Re—2)

* Tucbmom PAY "OLIC" ot 11.03.2022 N Ncx-1505 pasbscHsietcs, uto "B dopmyne (K.2) npunoxenuns K CI1
0075

38.13330.2018 gonyLyeHa onevatka". Cnegyer untate: C,=—————
(Ig Re-2 7

. - MNpumeyaHne narotoBuTENS 6a3bl JaHHbIX.

Re - yncno PerHonbaca, onpegensemMoe no gopmyne

55 (K.3)

¥ - NPOAOIbHAs COCTaBMALWAA CKOPOCTU TEYEHUs, M/C;

I, - AnvHa nnasy4ero obbekTa no BaTepsivHn, m;

- KUHEMaTU4YeCKuiA KO3hMLIEHT BA3KOCTY BOAbI, MPUHUMAEMBbIV PaBHBIM , — 1.107¢, M2/C;
& - k0adhpMLIMEHT OBLLIEN NOMHOTLI CY/IHa;

B, T, - WWMpUHa 1 Oocafka CyfHa npu paccMaTpyBaeMon 3arpyske, m;

Ap- BEMMYMHA, XapaKkTepuaytoLas nnolagb napyCcHOCTW BUHTO-PYIEBON rpynMbl CyAHa, NpuHMMaemMas no Tabnuue
K.1 B 3aBUCMMOCTU OT Tuna cygHa.
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Tabnuya K.1
Tun cyaHa
Ap
'py3oBble 240
TaHkepsbl 270

K.2 KoadbpuumeHT conpoTuBeHns nonepevHon Harpy3ku oT Te4eHUsS pekoMeHOYyeTCs BbIYUCNATL Mo hopmyne

]
o, = e+l -cf).[%] , (K.4)

rae ¢ - KO3(PPMUIMEHT CONPOTMBIIEHNA NPY OTHOLLEHUM rMyBMHBLI BOAbI K OCafiKke CyaHa 4 /T, =

cl- KO3(PPULIMEHT COMPOTMBEHNS NPY OTHOLLEHWW FNYOMHBLI BOAbI K OCafke cyaHa o /T, = 1;
d - rnybuHa, m;
k- YMCNOBOV KO3(MUUMEHT; ANns BONbLUMHCTBA TUMOB Kopabnen NPUHUMAETCS j = 2 .

KoachdmLieHT conpoTUBneHust = pekomeHayeTcs onpeAensiTe no gopmyne
CF =0,22,/L24, 1(BW) (K.5)

roe 4, - dakTnyeckas nogsogHas nobosas nnowagb NapycHOCTM CyaHa, M2;
W - 06bem norpy>xeHHoi YacTu kopnyca cygHa (00beMHoe BOAOU3MELLEHNE), M3 .

M1HMMarnbHoe 3HaueHne KodnLIMEHTa 2 [JOMKHO NPUHMMATLCS HE MeHee ¢ = (4.

KoadhpuumneHT conpoTmBneHunst C}q npuHMMaetcs no tadtnuue K.2 B 3aBUCUMOCTU OT 3HaYeHUs BL /W T, TAe 5 -
Ko3hbpuLMeHT 0oOLLEe MONHOTLI CYAHa, w=4A,/BT, - KO9(bpUUMEHT nNOMHOTHI MUAEeNb-WNaHroyTa cydHa. [Ans
MPOMEXYTOUHbIX 3HAYeHU &f,_ /|, FTS 3HayeHus Tabnmubl K.2 gonyckaeTcs MHTEpPnOnMpoBaTb U 3KCTPanonMpoBaThb.
MuHnmansHoe 3HadeHmre koadnLmenTa (1 AOMKHO NPUHUMATLCS He MeHee ¢l = o .

Tabnuua K.2
8L, /[T, C
20 2,00
40 2,84
60 3,64
80 4,50
100 5,44

Mpunoxenue N
Pacuet Harpy3kKku OoT HaBasna npuwuBapToBaHHOINo cygHa Ha npu4yasibHoe CoopyXeHue npu
BOJIHEHUM

N1 Oedopmaums OTGOMHLIX YCTPOACTB (M MPUYANbHOTO  COOPYXEHMS) 4,, M, BO3HMKalOWas MNpu Hasase
NPULLIBApTOBAHHOrO CyAHa Ha npuyan nog AevcTBMeM BOSH, onpegenseTcs no dopmyne
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z_\.fﬁ(ﬁ%ﬁ], (.1)

roe 7 - cpegHee 3HaveHve amnuTyAbl MOMEepeHHO-ropU3oHTasrbHbIX KonebaHuii TOYKM KoHTakTa 6opTa cydHa c
OTOOVHBLIMU YCTPOMCTBaMM, M, OnpeaensiemMoe no dopmyre

d-yt (n.2)

|y |

1= };w[;[ﬂ +2nf=;;[akﬁj : (n.3)

rae n, - CMELLEeHMe LeHTpa Monepe4HO-ropU3oHTanbHbIX KonebaHuid, M; onpedenserca no rpadguky pucyHka J1.1 B

3aBVICUMOCTU OT 3HAYEHUI NapameTpoB oy P,

]
T A
V=Vl = .
1, Iy +[_31J ; (J.5)
km pq:. Pa

k,, = KO3(PMLMEHT NPUCOEAMHEHHOW Macchl BOAbI NpU Kauke cyaHa, onpefensemsii no Tabnuue J1.1;
v, - KOI(MUUMEHT AeMNdMPOBaHNSA NOABOAHON YaCTbO MPUYaNbHOMO COOPYKEHWS, NMPUHUMAEMbIA B 3aB1CUMOCTY
OT KOHCTPYKLU MW MpUYanbHOro CoopyxeHns no tabnuue J1.2;

vy =1- ANAA CryYas Kauku CyaHa;

fq:, la - abcuucca u opaouHaTa TOYKM MPUNOoXeHUA Harpy3kun OT HaBala CygHa OTHOCUTESIbHO ero LeHTpa TAXeCTH,
OTCHUTbIBAaeMble No nponoanoﬁ n BepTMKaﬂbHOVI rnaBHbIM OCAM COOTBETCTBEHHO, M;

P> Pa - pagunycbl MHEPLMM CyOHA OTHOCUTENBHO BEPTUKANbHOM U rOPU3OHTaNbHOM rMaBHbIX LEHTParbHbIX OCEN, M;

_Zn

o= - CPefiHAsA YacToTa, C-1, BO3OEMCTBYOLLMNX HA CY[IHO BOMH, A€ 7 - CPEAHUN B CUCTEME Mepunos BOIH, C;
T

m= Cor . NpvBELEHHAs YacToTa MOMepeYHO-ropU3oHTarnbHbIX kKonebaHun cygHa Ha OTOOMHBIX YCTPOWCTBaXx, C -1,
P

roe ¢ - KO3(PMUMEHT XECTKOCTM OTOOWHOrO YCTPOMCTBA, OMNpedensemblil AN HavarbHOro, NMHEeNHOro, y4acTka
XapaktepucTukm "cuna - gedopmauns”, H/wm;

N - 4ucno OTOOMHBLIX YCTPOWCTB, OAHOBPEMEHHO AedOpMUPYEMbIX NPV HaBane; Ansi OTOOMHbLIX YCTPOWCTB C
CYLLLECTBEHHO HEMVHEVHBIMU XapaKTePUCTUKaMM (KOHWYECKMX, apOYHbIX U T.M.) NPMBEAEHHasl 4YacToTa MonepeqHo-
rop13oHTarbHbIX konebaHui cyaHa i AoMKHa OblTb YMHOXeHa Ha koadduumeHT 0,7;

W - BopousmelleHre cyaHa, M3, Npu pacCcMaTpuBaeMoi Harpyske;
{r - NNOTHOCTb BOAbI, KI/M3 ;
LU g - MapamMeTpsbl, onpegensemMble no pucyHkam J1.2 n J1.3 cooTBeTCTBEHHO;

Ty” KO9MMPULNEHT, YyYUTbIBAOWMIA HepPOHTanbHbLIA NoAxXod BOMH K AMaMeTparibHOWM MMOCKOCTU  CyaHa,
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onpeaenserca no rpadmky pucyHka J1.4, rae 7 - ANVHa cyaHa Mexay nepneHavKynspami, M; - Yron noaxoaa BOmH,
OTCYUTLIBAEMbI OT NPOAObHON OCU CYAHa;

IV Y - PEOYKUMOHHbIE KoaphrUMeHTbI  NonepedHo-ropu3oHTanbHOM M BGOPTOBOM Kayku COOTBETCTBEHHO,
onpegensaTca no rpadvkam pucyHka J1.5;

ky- KOIMPUUMEHT AMHAMUYHOCTM GOPTOBOM Kauku, onpedensercs no rpaduky pucyHka J1.6, rae w, = 2nit, -
cobcTBeHHas Yactota 6opToBOM Kauku, C-1, T, - COBCTBEHHbIN €e Nepuog, C;

EW 3 - COOTBETCTBEHHO CpeAHNE B CUCTEME 3HaYEHNA BbICOT U OJINH BOIH, BO3}_'l,el7ICTBy}OLLI,VIX Ha CyaHO, M;

J - K03hMUMEHT nepexofa OT CPeaHNX 3HaYEHUI K ManoobecneyeHHbIM AN amnnuTy g NonepeyHO-ropu3oHTarnbHbIX
kornebaHuiA TOYKM KOHTakTa OopTa cyaHa C OTOOMHBIMM YCTPOWCTBaMW, pacnpederneHHbIMM Mo 3akoHy Penes;
onpegensieTcsi no Tabnuue J1.3, B pacyeTHOM crlydae criegyeT paccMaTtpmeatb HaBan 1%- 00ecne4eHHOCTM.

Harpyska, nepegaBaemas npuyanbHOMY COOPYXKEHUIO Yepe3 OTOOWHbIE YCTPOWCTBA, PacrofoXeHHble B cpeaHen
4acTuW y4acTka KOHTaKTa Cy[Ha C COOpY>KEHUEM [, , ONPeaenseTcs B NpeAnosiokeHn HaBana CyaHa farom, Koraa sce n

OTGOVHbIX YCTPOWCTB B Npegenax NpsiMoNnHenHoi YacTu 6opTa aedopMmpyoTcsl paBHOMEPHO.

Tabnuua J1.1
OtHocuTenbHas 3HayeHns koadpdmUmMEHTa k, NPU NapaMeTpe g2 g PaBHOM
ocapka d, /d
0,5 1,0 2,0 3,0 4,0 5,0 6,0
0,00 1,90 1,67 1,39 1,23 1,15 1,15 1,15
0,20 2,08 1,82 1,48 1,32 1,22 1,21 1,21
0,40 2,35 2,04 1,64 1,43 1,35 1,33 1,33
0,60 2,63 2,27 1,82 1,60 1,55 1,54 1,54
0,80 2,86 2,44 2,04 1,82 1,75 1,74 1,72
0,90 3,13 2,67 2,22 1,96 1,89 1,87 1,85
0,95 3,33 2,78 2,27 2,04 1,96 1,92 1,90
O6osHaueHust: B n ¢ - Hanbonbluas LWvpMHa 1 ocafka K rpy3y pacyeTHoro cyaHa, M; d - rny6uHa aksatopum y
COOPYXEHUS, M; = 2n Cpe[Hsisi YacToTa BO3ENCTBYIOLLMX Ha CyHO BOMH, 1/C, 1 - CpeHUin B CUCTEME MEPUOS BOSTH,
T

C.

Harpy3ska, nepegaBaemasi npuyarnibHOMY COOPYXEHUIO 4epe3 OTOOMHbIE YCTPOWCTBA, PACMONOXEHHbIE HA KOHLaX
yyacTKka KOHTaKTa, OnpeaensieTcs B NpeanosioKeHWM HepaBHOMEPHOro HaBana (nog yrrom, Mpy Hanmuuum pbiCkaHus),
korga n=1.
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PuicyHok J1.1 - Mpadomk Ans onpeaeneHns napametpa 1o
A

Tabnuua J1.2
KOHCTpYKUUM NpuydanbHbIX COOPYXEHWI KoadpdpmumneHT +,
aemMndupoBaHus
HabepexHble 13 06bIKHOBEHHLIX UM haCOHHbLIX MacCMBOB, MaCCUBOB- 0,75

rraHToB, obonoyek 6onbLIOro AnameTpa N HabepexxHble Ha CBalHbLIX ONopax ¢
nepeaHM LLMYHTOM

HabepexHble acTakagHOro nnM MoCTOBOIO Tuna, HabepeXHble Ha CBaliHbIX Oropax C 0,85
3a4HUM LUMYHTOM
Mpcbl acTakagHoOro MM MOCTOBOTO TWMNA, NMasnbl NpuyasnbHble, B TOM Y/CIE FOMOBHLIE 1,0

Mnn pa3BopoOTHbIE
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PucyHok J1.4 - ['padmk ansa onpeaerneHns 3HadyeHns pegyKuMoHHOro KoaddpuuneHta Yy

Tabnvua J1.3

ObGecneyeHHoCcTb, % 1 3 5 10 20 50
J 2,42 2,11 1,95 1,71 1,43 0,94
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1 - cyna 6e3 kunei; 2 - co CKyNoBbIMU KUMsIMK; 3 - CO CKYJIOBLIMM KUMSIMK 1 GOPTOBBLIMU MPeBHLIMM BUHTaMU
PuicyHok J1.6 - ['padomk Ans onpeaeneHns koapduumeHTa ArHaMMYHOCTM GOPTOBOW Kauku CyaHa i,

J1.2 Harpyska Ha otaenbHoe oT6oMHOe YyCTPOMCTBO MpU Kayke MpULIBApTOBAHHOMO CyaHa Ha BonHeHun (6e3 yyera
BETPa ¥ Te4eHVs)) MPUONIKEHHO OMpeaenseTcs Kak npou3BeaeHVe KoadULMEeHTa XKEeCTKOCTU YCTpoWCcTBa (j, Ha
3HayeHve aecpopmauu OTGOMHOTO YCTPOWCTBA 4, , BbldMCieHHoe no dopmyne (J1.1). MonHas Harpyska Ha oT6oiiHoe

yCTpOl7ICTBO B yCnoBuax BO34EencTBUS BETpa, Te4eHNA N BOJTH onpeaendaercAa Kak CymMmMma Harpy3oK OT BeTpa U TedeHusA
(683 y4yeTa BOJ'IHeHVIFl), BbIYUCIEHHBLIX NO 6.7, 1 OT HaBana npu Ka4vke npuBapToOBaHHOIO CyaHa Ha BOJNMTHEHUW.

J1.3 Op1eHTNPOBOYHbIE 3HAYEHNS YCUMWIA B LLIBAPTOBHbIX KAaHaTax Mpu kadke NpuLLIBapTOBaAHHOIO CyqHa Ha BOMHEHWN
(6es yuyera BeTpa WM TeyeHud) onpedensieTcs aHanorMdHoO Harpy3kam OT HaBana cygHa Ha npwdan. YaonuvHeHue
LIBaAPTOBHbIX KAHATOB 4, MPU Kayke CyaHa Ha BOMHeHWM onpegensercs no gopmynam (J1.1)-(J1.5). OcHoBHbIe oTMYMA B

onpederneHin ycunuii B LUIBapTOBax OT OMpeferieHVsl Harpy3ok Ha OTOONHble YCTpOWCTBA CBsi3aHbl C BblYMCIIEHUEM
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KoachdmumeHTa v no cdopmyne (J1.5) n onpegeneHvem NpMBELEHHON 4YacTOThbl MOMNEPEYHO-TOPU3OHTarbHbIX KonebaHun
Cy[Ha UCXOAS M3 XXECTKOCTU LLIBAPTOBHbIX KAHATOB.

J1.4 [Ina onpeperneHns BOMHOBOW COCTaBNSAOLWEN YCUNWUA B LUBApTOBaxX NPU BbMUCINEHUN KOSdduLmneHTa v no
dopmyne (J1.5) 3HaueHus I, Wiy NPUHMMAIOTCS PaBHbLIMM abcumcce M opauvHaTe TOYKM KpenneHus Haubonee

Harpy>eHHbIX HOCOBbIX U KOPMOBbIX MPWXUMHbIX LUBAPTOBHbIX KaHATOB CyAHa OTHOCWUTENIbHO €ero LeHTpa MaccChbl. B
nepBom ﬂpMﬁJ’IVI)KeHVIVI Im NPUHNUMAETCA paBHbIM MONOBUHE AJMHbLI CyAiHa MeEXOy nepneHaukynsapamu, a J, - pa3HoCTH

Mexay BbICOTOM 6opTa CyoHa W BO3BblllEeHWEeM ero ueHTtpa MacCbl OTHOCUTENbHO OCHOBHOM MJ1I0CKOCTM. an
ornpeaerneHnn I'IpVIBe,EI,eHHOIZ 4acCTOTbl NONepe4HO-ropu3OHTalrIbHbIX kornebaHui CcyaHa KOG(b(bI/ILI,VIeHT Cp NPUHUMaETCA

PaBHbIM JNIMHEAQPU3OBAHHOMY KOS(b(bI/ILI,VIeHTy KECTKOCTHM LLIBApPTOBHOIO KaHaTa CyAaHa ,,, a YMCNo n - 4yncny HocoBbIX U
KOPMOBbIX NMPUXNMHbIX KaHaToB CyHa.

ﬂMHeapI/I3OBaHHbII7I KOSd)CbVILI,VIeHT XEeCTKOCTU LLUBAPTOBHOIO KaHaTta I'Ipl/l6]'II/I)KeHHO onpeaerndrcd no cpopmyne
-1
Cly = Mpk{tdy

rae N, - paspblBHOE yCuime KaHara, H;
k, m - yncnoBble kKO3hPULMEHTBLI, NPUHUMaeMble No Tabnuue J1.4;

Ay - AOMYCKaeMOE OTHOCUTENBbHOE YAJTMHEHNE KaHaTa, NpuHMMaemMoe no Ta6rw|u,e J1.4.

Tabnuua J1.4
Tun kaHaTta [onyckaemoe oTHOCUTENBHOE YAMNHEHNE k m
FiY -
CranbHon 0,010 22,5 1,0
KanpoHoBbil 0,252 1,5 1,46
HelnoHoBbIN 0,226 2,3 1,64
TepuneHoBbI 0,156 4,2 1,64
MonunponuneHoBbIN 0,163 4,6 1,73
MNonunaTuneHoBbIN 0,168 6,7 1,97
KypanoHoBbin 0,122 3.4 1,35
Marunbckumn 0,123 27,4 2,24
Cwuzanbckui 0,112 28,3 2,16
[NeHbKoBbIN 0,111 32,0 2,21

1.5 MakcumaribHoe ycunue B LLBAPTOBHBIX KaHaTax Mpy Kavke CyaHa Ha BONMHEHWUN ONpeaenseTcs Kak NponsseaeHve
YANVHEHVs KaHaTa, BblYKCIieHHoro no cpopmyne (J1.1) Ha nuHeapr3oBaHHbIM KO3MULMEHT XECTKOCTM kaHata (., a

NoJiHoe MakcumMalribHoe ycuinne B LWBAPTOBHbLIX KaHaTtax MpUHMUMaeTrcAa paBHbIM CyMMe yCVIJ'II/IVI OT BeTpa, Te4eHud,
onpeaeneHHbIX no 6.12, n BonH. NonHas BonHoBasi cocTaBnstoLLast LLBAPTOBHOIO yCuUnua Ha LIJBapTOBHbIﬁ nan npudana
NPUHUMaETCAH paBHOI7I npounsseneHno BOMHOBOW COCTaBNALLEN yCcunma B KaHate U 4Yuclia KaHaTtoB, 3aBEEHHbIX Ha
nan.

MpunoxeHne M

Onpe,qeneHue dHeprmn HaBpana cygHa npu nogxoae K npnyaribHOMy COOpPyXXeHUro

M.1 Tpy onpeaeneHnn KMHETMYECKON aHeprum &, , KK, HaBana cyaHa Ha npuyanbHOe COOpYXXeHWe (CM. PUCYHOK
M.1) no dopmyre (40) HopMasibHas COCTaBnAOLLAA CKOPOCTM NOAX0AA CyaHa ¥, , M/C, npuHuMaeTcs no Tabnuue M.1.
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PucyHok M.1 - Cxema koHTaKTa cyaHa ¢ npuyanom

Tabnuua M.1

Tun Ycnosus | [lonyckaemas HopManbHas COCTaBnAloLLas CKOPOCTM noaxoaa cyaHa, ¥, , M/C, C pacHeTHbIM

aKBaTopun | LLIBAPTOBKA BogousmeLLieHnem W, Toic.T

Oo1| 2 3 4 5 10 20 | 30 40 50 | 100 | 200 | 300 | 400
"
bonee
OrtkpbiTass |CnoxHele |0,87(0,73| 0,65 [0,60|0,56| 0,45 (0,36 (0,31| 0,28 |0,26| 0,20 |0,16|0,14| 0,12
CpegHve |[0,67(0,58| 0,52 (0,49(0,46| 0,38 (0,30(0,26| 0,24 |0,22| 0,17 |0,13]|0,11| 0,10
MNpoctLie |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 |Cpeanue |0,34|0,30| 0,27 |(0,25|0,24| 0,19 |(0,15(0,13| 0,12 | 0,11 | 0,08 | 0,08 | 0,08 | 0,08
Mpoctole |0,18(0,15| 0,14 |0,13|0,12| 0,09 | 0,08 | 0,08 | 0,08 | 0,08| 0,08 [ 0,08 | 0,08 0,08
MpymMedyaHre - YcrnoBus, Yalle BCEro UCMorb3yemble B pacyeTax, BbloeneHbl XUpHbIM WpudTom. MpocTblie ycrnoBus

YUUTbIBAKOTCA NMpU LWBAPTOBKE BbICOKOMaHEBPEHHbLIX CyAOB C noapynvBaloLLMMKU yCTpOVICTBaMM n OGOpyﬂ,OBaHMeM
npunyana cuctemMamMmm KOHTpPOIA LUBAapPTOBKN.

Ocobbii cnyyanm - BBOA CydHa B W3 (OoK). BaaumopgencTtsme cygHa C HanpaensowWmMMM OTOOWHMKaMK (CM.
prcyHok M.2) [omKHO OnpeaensaTbCsA NPOOObHON COCTaBMSAOLLEA CKOPOCTU 5 = I sin c.

PrcyHok M.2 - Cxema KOHTakTa cyHa C HanpaBnsaoLWwuMm 0TOONHMKaMK Npy BXOAE B LUSO3 (4OK)

M.2 OnpegeneHue koadpdpuumeHTa 1f, YYMTbIBAIOLLErOo YCNOBUS LUBAPTOBKM W KOHCTPYKUUM MPUYaribHbIX
COOPYXEHWI BbINOMHAETCSA No hopmyne

W=c,,0,0,0, (M.1)

rAe c,, - KO3PPUUUEHT NPUCOEAVHEHHOW MacChl

£,~ KOOMMULMEHT IKCLEHTPUCUTETA, YYUTLIBAIOLIMIA AUCCUMALMIO 3HEPTUM MPW MOBOPOTE OTHOCUTENBbHO TOHKM
COINPVIKOCHOBEHWS C OTOOMHUNKOM;

¢, - KO3(DMULMEHT CKBOZHOCTM Mpudarna, yuuTbiBaOLMA aMOPTM3NPYIOLLIME CBOCTBA CIIOA BOAbI MEXY KOpryCOM
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npuyanmeLuero cyaHa n npuyana,

e, - KOI(PMLMEHT XECTKOCTH, YUMTHIBAIOLLMIA MOMIOLLEHe YacTu SHepruu Haeana 3a C4YeT ynpyron Aedgopmauuv
OTOOWHbIX YyCTPOWCTB.

M.3 OnpeaeneHue ko3 chuUMeHTa -, NPUCOEANHEHHON MacChl

Mpn nogxoge cyaHa k npuyany Goptom (naroM) (cM. pucyHok M.3, @) B 3aBMCUMMOCTU OT COOTHOLLEHWS OCafKu
cydHa 4, M, 1 ry6uHbl Boab! d, M, crieayeT npuHumaTh

e =180PU d1d, =11;
Oy = 26250754 /d, PN 11 <d fd, <15, (M.2)
e =15MPN dfd =15,
lMpu noaxoae cyaHa K npuyasny KOpMOoWi UM HOCOM (CM. pUcyHok M.3, 6) ¢, =11.
M.4 OnpepneneHue ko3 buULMeEHTa -, IKCLIEHTpUCUTETa

KoathpmumeHT -, onpenensercs B NpeanosiokeHnM, YTo LEHTP MacChl CyaHa Haxo4uTCs B €ro CpeaHen To4Ke Mo
anuHe (cm. pucyHok M.1) no dopmyne

B+ R l:osztp (M.3)
iR

ng

roe R - paccTosiHMe, M, OT LUEeHTpa Maccbl CydHa OO TOYKU €ro COMPUKOCHOBEHWSI C OTOOMHMKOM, OMnpeaensieTcsl rno
topmyne
R=oy*+(Br2f > (M.4)
K - paguyc, M, KpyroBoro ABWKEHUsI CyaHa B akBaTOpUM Nepes npuyanvBaHnem, onpenensieTcs no dopmyrie
£ =(0198+0,11)L,; (M.5)
% - KO3(PMLMEHT NONMHOTLI BOAOU3MELLEHUS CYAiHA, ONpeaenseTcs no gopmyne

w

L (M.6)
LB

(- Yron, rpag, Mexay HanpasneHuem paenctsust ckopoct Vo u nuHuen R (cm. pucyHok M.1); npu g <10°
NPUHUMAETCA ¢, =1,0;

W - Bogouamellenve, T;

L. - NOfHas AnvHa cyaHa, m;

B - wupuHa cygHa, m;

Y - paccTosiHue, M, No NPOAOIbHON OCU CyAHa OT ero LeHTpa TShKeCTU OO0 TOYKM MaKCUMarbHON KpuBM3HLI BopTa B
nnaHe (cMm. pucyHok M.1);

- NAOTHOCTb BOAbI, T/M3 .

B nepsom npubnikeHn 3HauyeHuss koadpuLMeHTa ¢, NpU NpUYanMBaHUM ANs TPEX PacnpoCcTpaHeHHbIX Cry4Yaes
LLUBAPTOBKM NMPUHUMAETCSI PaBHbIMM:
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Ha 4eTBepTb ONWHbI z= =1 /4 g, m04-06;
Ha TPETb AJINHbl a2 =1 /3 e, 06-08,
B CpeaHen ToUKe & = L2 £, 0 L0

Mpuyan

a - noaxoa 6optom (narom); 6 - NOAXoA KOPMOW UM HOCOM
PucyHok M.3 - Cxembl noaxoda cygHa kK npyudany
M.5 3HaueHne koathuumeHTa ¢, CKBO3HOCTM Npuyana (CM. pucyHok M.4) npuHMMaeTcst ¢, = 1,0 B Cry4asx:
- OTAENbHO CTOALLMX NpUYarnbHbIX YCTOEB;
- CKBO3HbIX KOHCTPYKLMIA Npyyana;
- NpW yrne npuyanuBanns o -, 5=.

3HayeHre KoapdmUmMeHTa «, = 0,3 NPUHUMAETCH B CryYasnx:

- CMIOLWHOM KOHCTPYKUWK nNpudana;

- Npu yrme npuvanunBaHna q o 52.

J) 1=

a - CnnowHaA KOHCTPYKU WA, 6 - ckBO3Has KOHCTPYKUUA

PucyHok M.4 - Tunbl KOHCTPYKUUK Npuyana
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M.6 OnpepneneHue K03 ch ULIMEHTA KECTKOCTHU

Ons oT60MHMKOB, BbINOSTHEHHBLIX M3 ManogedopMMpyeMbIX MatepuanoB [GeToH, gepeBo, nonmuaTuneH (B Buae
Gpycbes), peauHa TonmnHow MeHee 150 MM], criedyeT NpuHUMaTh KO3QAULIMEHT KECTKOCTU », = (,9.

[Mpy NpUMeHeHUM MAMKX PE3UHOBLIX (KaK NMpaBuno, nonbix) OTGONHUKOB (Npu TonwmHe 6onee 150 MM) ¢, =1.0.

M.7 OHeprusa g,, KK, KOTOPYIO [OSDKEH MOracuTb OTOGOMHMK, C Y4YETOM CIlyYanHblX CTONKHOBEHMM, OLWMGOK
nepcoHana, HemcnpaBHOCTEN, KOMBUHaLMM 3TUX hakTOpPOB onpeaenseTcs no dopmyne

EAz'}'SEg,

(M.7)
rae +, - kodhuumeHT GesonacHOCTH, NpMHUMaeMbIn no Tabnuue M.2.

Mpyv HanNM4YMM Ha MpUYaribHOM COOPYXEHUM CUCTEMbl KOHTPOMS 3a MepeMelleHVsMU CydHa M ero CKOpOCTbIo
KO3(PhMUMEHT v, MpuHMMaeTcs pasHoM 1,0.

Tabnuua M.2
Tun cygHa
LE

TaHKkepbl, Cyxorpy3bl, rpy3oBble cy[a BOOOU3MELLEHNEM mMeHee 20 TbIC. T 1,75

6onee 150 TbIC. T 1,25
KoHTenHepoB03bl BOAOM3MELLEHNEM meHee 50 TbiC. T 2,0

oonee 150 TbiC. T 1,5
Cyga ¢ ropusoHTanbHbIM cnocobom norpy3ku, napombl 2,0
Bykcupsbl, paboyne cyga v T.n 2,0

Mpunoxexve H

OnpepeneHne yCcuUnuu B LUBapPTOBHbIX KaHaTax

H.1 q)OpMyJ'IbI, npmBefeHHble B HACToALLEeM NpPUoXXeHun, npuMeHarTCAa npu onpeneneHunmn ycmnmﬁ B OTAENIbHbIX
LLIBAPTOBHbIX KaHaTax C y4eToM CbaKTI/I‘-IeCKOI7I CXeMbl LWBAPTOBKM CyAdHa, YIrnoB HaKMoHa U ANWH OTAelbHbIX KaHaTOoB.

H.2 Onpenenenue ycunuin 3, kH, B OTAEMNbHLIX WBAPTOBHBIX KaHaTax Ha TyMObl npuyana, npu KOTOPbIX CTOsHKA
Oynet 6e3onacHon, BbIMUCTIAOTCS MO hopmynam:

- AN HOCOBOW U KOpMOBOVI rpynn npmXXMMHbIX LLUBApPTOBHbIX KAHAaTOB

W 060 1

' sin o cos fy ;.nzrlfj-; (H1)
! g

J=

- ONn4 NpoAoJibHbIX LUBAPTOBHbLIX KAHATOB U LLMNPUHIOB

. = jw;of ) 1
' osin o & H.2
sin Cfy cos By 31'21”;" (H2)

g4

roe i, - AnvHa WBapTOBHOIO KOHLA, B KOTOPOM AENCTBYET yCunve i, M;
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1, = ANVHBI LIBAPTOBHBIX KOHLIOB B rpynne, M (i=12 )
s, = YMCIIO LLIBAPTOBHbIX KOHLIOB B rpynne;

o - yron mexany npoeKumeVl LBapTOBa Ha rOPU3OHTallbHYO NIOCKOCTb U NNHWEen KOpAOHa npu4ana (CM. PUCYHOK
17), rpag;

B - yron mexany NUHVEN OEeNCTBUSA CUMbl Mo nee npoekuunen Ha rOPMU3OHTarbHYH NJIOCKOCTb, rpafd;

Lhosr M,y - COOTBETCTBEHHO MNONepeyHas 1 rnpoaosibHas COoCTaBNAoLWMNE, kH, ot pencteug BETPa U TeYeHud,

onpegensemble Mo 6.4 n 6.5 ¢ y4eToM 3KpaHUPYHOLLEro OENCTBUS COOPYXEHUA ANS PasfiMdHbIX 3HAYEHUA CKOPOCTU
BeTpa §;,, M/c.

Mpunoxenue I

UcnbiTaHne nbaa HaA OAHOOCHOE CXaTue

OT160p, M3roToBNeHne N NOAroToBka o6 pasLOB K UCMNbITAHUIO

O6pasubl Nbaa otbupatoTcs 13 N cnoeB oAMHaKOBOW TOMLLMHBLI NEAAHOro Mons Tak, YTobbl UX ANUHHLIE OCK Bblnn
nepneHavKynspHbl K HanpaBrieHno pocTa Kpuctannos; npyu atom N=3 npu TonwwmHe nbaa ao 1,5 m u N=5 npu TonuwmHe
nbaa ot 1,5 M u Gonee.

O6pasuybl Nbga M3roTaBNMBalOTCA B BUAE MPU3M KBaapaTHOrO CEYEHWUS UMM LWAMHOPOB KPYrIOr0 CEYeHus C
OTHOLLUEHMEM BbICOTbI K LUMPUHE (gmMameTpy), paBHbiM 2,5. LnpuHa obpasua gormkHa He meHee Yem B 10 pa3 npeBbilwaTtb

cpep,HvuZ nonepequu?l pasmMep Kpuctarna, OﬂpeﬂeﬂﬂeMblﬁ no AaHHbIM KpMCTaﬂﬂOFpa(bW-leCKOFO nccrnenoBsaHuA.

OTKMoHeHVe pasmepoB 06pasLoB OT CPEAHUX B CEpUM He AOMKHO ObiTb Gonee +1%. [MoBepxHOCTb 0GpasLoB
[OOIMKHa BbIThb rMaaKol, poBHO, 63 TPELLWH, CKOMNOB, PakoBUH, 3ayCeHLIEB 1 APYr1X AedeKTOoB.

Mepen vcnbiTaHnem o6pasiibl UCCREeQyeMoro Crios BblAEPXMBAlOTCA He MeHee 1 4 npu Temnepatype Cnos ¢,

onpenensieMoi no AaHHbIM UCMbITaHWUI, a NMpU UX OTCYTCTBUW - MO PACYETHOMY pacnpedeneHnio TemnepaTtypbl BHYTPU
neasiHoro nokpoBa.

(M3meHeHHasa pegakums, Usm. N 1).

O6opynoBaHue

McnbiTatenbHble MalwWHbl OOMKHbI ObITb YCTPOEHbI MO TUMY MalluH C YNPaBrsieMOW CKOPOCTbIO AedopMauiun.
Hanbonbluasa co3gaBaemas MalLMHOW Harpy3ka 4OMKHa HEe MEHee YeM B [Ba pas3a MpeBbillaTh pa3pyLUatoLLyo Harpy3Ky

AOna ncnblTbiBaeMbIX 06pa3LI,OB.

McnbiTatenbHble MalvHbl OOMKHbI OblTb C aBTOMATMYECKOM 3anuCbio KpuBOWM "Harpyska - pedopmauus” u
obecneunBaTtb U3MepeHue Harpy3ku ¢ NorpeLHocTbio He Gonee +5%.

MpoBepeHne ucnbITaHUA

O6pasubl CKUMAKOTCA BAOMb ANWHHLIX oceid. ObpasLbl MCCneayemoro Crnosi UCMbITLIBAKT Npu Temnepatype ;; W
MOCTOSIHHOM CKOPOCTU AechopMaLm, NPUHUMAEMON AMsi MPECHOBOAHOMO NbJja PaBHON ¢ = 3.1g74, C-1, @ ANsi MOPCKOro

nbaa - no tabnuue I.1.

Tabnuua .1
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Temneparypa nbaa B i-m crioe ¢, , °C -2 -10 -15 -23 N HKxke

3HaveHne ¢ =3.107%, c-1 0,5 1,5 2,0 3,0

O6paboTka pe3ynbTaToB

PaspyLiatowiee HanpsbkeHue (MPOYHOCTbL HAa OOHOOCHOE CXaTue) ANns kaxgoro obpasua o MMa, BbluMcnseTcsa no
dopmyne

» (M.1)

roe (Pmax)j - paspywwatowaa (nvkoBast) Harpyska pAns j-ro obpasua, onpegensiemMass no guarpamme "Harpyska -

nedopmauums”, MH;
- mnowaab nepBoHaYansLHoro nonepeYHoro ceveHns obpasua, mM2.

3a pesynbratr uUCnbiTaHUA Cepun O6pa3LI,OB uceneagyemoro cnos nNpuHUMaeTcd 3Hadenune o +4,, rae o -

cpefHeapudmeTHeckoe 3HavyeHWe napanfenbHbIX OnpedeneHnin NMPOYHOCTM NbAa Ha OJHOOCHoe cxatue, MIla,
BblYMCrIsiemoe no doopmyrne

(N.2)

roe N - YUCno MUCMbITyeMbIX 06pasLIoB;
A;- CM. B 7.4.

"padmyeckn pesynbTat UCMbITaHUS cepyum 06pa3LoB UCCeayeMoro crnost M3obpakaeTcsa TOYKOM U ABYMS pPaBHbIMU
oTpe3kaMu, OTIIOKEHHbIMU BBEPX M BHW3 OT 3TOW TOYKWU; TOYKa COOTBETCTBYET CpeaHeapuMETUYECKOMY 3Ha4YeHWHO
npegena npo4YHOCTM fbAa, a OTPE30K - CpeAHEMY KBaapaTUHECKOMY OTKIMOHEHMIO CIyYaHOM MOrpeLlHOCTM U3MEPEHWIA.
YKa3aHue 4ncna ucnbiTaHHbIX 06pa3LoB 0bs3aTensHo.

Mpumepbl rpaduyeckoro MNpeacTaBneHus pesyrnbTaToB WCMbITAHUA HECKOMNbKUX cepui 0bpa3uoB MokadaHbl Ha
pucyHkax .1 n .2

C, . MMa

X

=~ pusMaTuyeckuii neg (pasmepbl 06pasyoB 25:: 25« 50 cm)

o- 3€PHUYTLIN® (CHEXHbIN) neq, (pasmepbl 0bpasuoB 15: 1530 cm)

* TekcT AOKyMeHTa COOTBETCTBYET opurMHany. - [NpumedaHune narotosutensa 6asbl aHHbIX.
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®- BOJTOKHMCTbI (LLIECTOBATO-UroNbYaThif) (pa3mepbl 00pasLoB 22 22: 45 cm)

PucyHok N.1 - 3aBUCUMOCTb MPOYHOCTM NMPECHOBOAHOTO NbAa Ha OQHOOCHOE CxaTue (Npu nepexoge OT NacTUYecKoro
paspyLLeH1s K XpynKo-nnacTndeckomy) oT Temnepatypbl (n=5)
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Pa3amepbl 06pa3uoB (4:4:10) cm

PucyHok .2 - 3aBMCUMOCTb NPOYHOCTM MOPCKOIO Nba Ha OQHOOCHOE CxaTue (Mpu nepexoae oT NNnacTU4ecKoro
pa3pyLUEHUs K XPYMNKO-MacTU4eCKoMy) OT KonmdecTBa Xugkon dpasel (n=5)

Ha pucyHke M.2 v, - coneHocTb paccona Bo Nbay, %o, onpeaensemas no copmyne

49,185} , (M.3)

v, = s{o,m it
f}.

rAe s; - COMEHOCTb NbAa, %o.

Mpunoxexune P

Fpsabl TopocoB

OpnHoneTHUE TOPOCHI COCTOAT M3 Napyca, KOHCONMMAMPOBAHHOMO CIOST M KUMS MEHbLUEN NPoYHOCTU. Kunb cocTouT 13
YacTUYHO 3aTBEPAEBLUUX NEASHbIX MblG UMK OTAENbHBIX MblG C TPeHNeM TONbko Mmexay rmblbamu. Bonblias YacTb
KOHCONMMAMPOBAHHOMO Crosi - NNacTWHbl CMep3luerocs nbaa. eomerpuyeckne opMbl TOPOCOB BapbupytoTes. MMpu
pacyeTax MOXeT BbiTb NPUHATO CUMMETPUYHOE MONEPEYHOE CeYEHUe TOPOCa, Kak NnokasaHo Ha pucyHke P.1.
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1-napyc; 2 - KOHCONMAMPOBAHHbIA CNOW; 3 - KUNb; 4 - POBHBIN NeA; @, - YIon KiNs; 4, - BbicoTa napyca; h -
3arny6neHve kuns; j, - TOMLMHA KOHCONUANPOBAHHONO CIIOS; jr;, - PACCTOSHNE MEXMY HVKHEN YacTbio
KOHCONWAMPOBAHHOIO COS U KANEM

PucyHok P.1 - leomeTpusa ogHoneTHero Topoca

[ns npocuns Topoca, NoKa3aHHOro Ha pUCyHke P.1, TUNYHbIE COOTHOLIEHNS AaHbl KaK &, = (13— 2,00y, &y = 4,54, W
8, = 26°—30°. [apameTp LWMPMHBI MOXET BapbupoBaTbCst OT b=0 A0 k=5 . MopuCTOCTb KMNA napyca 3aBuCKT OT

BO3pacTa f1efoBOro Topoca M BapbMpYETCst AN pasfiMyHbIX MOPCKMX obriacTei. TonwmuHa KOHCONMMOUPOBAHHOIO Crost
M3MeHsIeTCA 3a BpeMs XU3Hn Topoca. NMopucTtocTb kunsa MoxeT usmeHsaTbes ot 0,1 go 0,4.

BerHFlFl rpaHnua oueHKn Ond FOpVI30HTaJ'IbHOI7I nenoson Harpy3kn OT ABWXYLLErocd Topoca MOXeTr ObITb norny4yeHa
N3 ypaBHEHUA

Fp=F +5, (P.1)
TAe F, - Harpy3ka OT KOHCOMWAMPOBaHHOM YacTn TOpoca, OnpeaernseMas Tak xe Kak B 7.24;
F, - Harpy3ku OT kuns Topoca.

[lns BepTMKanbHbIX KOHCTPYKUUIA Harpy3ka OT Kurlst Topoca MOXET ObiTb onpeaerieHa no gopmyrne

- ng;k["%%Jr 2%].[1{?1] , (P.2)

rge [ - KoadduUMeHT NacCMBHOIo AaBreHus, onpegenseTca no dopmyne
|J.=tg[45°+%], (P.3)
1P - YTON BHYTPEHHETO TPEHMS;

¢~ cuennexvie (c yyetom 3auena) neasHoro obpasosaHus, Mlla, onpeaensiemoe no OnbiTHLIM AAHHBIM; MPU KX
OTCYTCTBUM MPUHUMAETCS ¢ = 0,02 - 0,03 Ma;

by - CPEAHSS LWVPUHA Nperpa/ibl No (PpoHTY B 30He AENCTBIA NeasHOro obpasoBaHns, M;

v, - 9PEKTUBHaA NnaBy4ecTb, onpeaensiemas no gopmyne

Yo = (1= )lp-py)e - (P.4)
(M3meHeHHasa pegakums, Usm. N 1).

Mpunoxexue C

OcHoOBHbIe OyKBeHHble 0603Ha4YeHUs

¥, - CKOPOCTb BETpa, M/C;
1, - NPEBbILIEHNE BEPLUVHBI BOMHbI Hafl PAaCHETHLIM YPOBHEM, M;
1] - MOHWKEHME NO/OLLBbI BOMHLI OT PACYETHOrO YPOBHS, M;

h - BbicOTa BOJMHbI, M;

3. - ANWHA BOMHbI, M;

k = o7/ .- BONHOBOE uuncno, 1/m;
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T - nepvog BOnMHbI, C;
o= 2/ T - Kpyrosasi yactoTa BofHbl, 1/c;

C - CKOPOCTb BOJTHbI, M/C;

J /7.~ KPYTW3HA BOMHBI;
i/ jz- MOMOrOCTb BOJTHbI;

J, A T; - COOTBETCTBEHHO BbICOTA, ANMHA 1 NEpUOM BOMH I-%-ii 06eCNeYeHHOCTN B cucTeme, M,
%+ T, 7 - COOTBETCTBEHHO CpeJHMe BbICOTa, ANMHA U Nepuoz, BOIH, M;

d - rny6uHa Boabl NpY pacyYeTHOM YPOBHE, M;

d,, - KpuTndeckas rny6uHa Bofbl, Npy KOTOPOW NPOUCXOAMT NepBoe 06pyLLIeHUe BOSH, M;
D,, , - My6uHa BOAbl, MPu KOTOPOI1 NPOMCXOANT MocrieAHee OGpyLLIeHre BOIH, M;

Q - cvna oT Bo3eiCcTBMSA BOITH Ha COOpYyXXeHue, nperpaay, kH;

P - pacnpegeneHHas Harpyska Ha equHULY ANVHBI COOPYXXeHUs, nperpaabl, kH/M;

P - BONHOBOE AaBreHue, Klla;

[ - NNOTHOCTb BOAbI, KI/M3; T/M3;

2 - YyCKOpeHue cBoboaHOro nageHus, m/c2;

(, [ - Yron HaKrnoHa oTkoca (Unu [jHa) K ropu3oHTy, rpaj,;
R, - Npeaen npoYHocTM nbaa npu cxatum, Ma;

Rf- npegen NpoYHOCTY Nbaa npy n3rnde, Mlla;

V- CKOPOCTb ABWXeHUA neadaHoro nons, Mm/c;

k; - 0becneyeHHan TOrMLLVHA POBHOMO Nba, M.
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KntoyeBble cnosa: rapoTexHn4eckne COoOopyXeHnda MOpCKue, pedHble, mMapoTexHn4eckne CcoopyxeHua
BepPTUKaribHOro OTKOCHOIro I'IpOd)VI.I'IFl, CKBO3HbIE, 6eperoprenMTeanble, Harpy3kun BOJ1HOBblE, J1e4oBble, OT Cya0B

Pe,qaku,vm OOKyMeHTa C y4eToM
M3MEHEHWN 1 JOMONHEHWI NOAroTOBNEeHa
AO "Koaekc"
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