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rocyfiapCTBEHHOI0 r'MApPOMETEOPONIOrMYECKOTO YHUBEPCUTETA.
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CBOJ MNMPABUII

HATPY3KW 1 BO3JENCTBUSA HA TUIPOTEXHUUYECKWE COOPYYXEHUSA
(BOJIHOBbIE, JIEAOBBIE M OT CY/IOB)

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

Jara BBefeHns — 2013-01-01

1 O6nactb NPUMeHeHNS

HacTosilme HOpPMbl PacrnpoCcTPaHstOTCA Ha MPOEKTMPOBaHME BHOBb CTPOSALLMXCS,
PEKOHCTPYKLUMIO W PEMOHT CYLUECTBYHOLUMX PEYHbIX WM MOPCKUX TUAPOTEXHUYECKMX
COOPY>KEHWIA.

2 HopmaTuBHbIE CChINTKK

B HacCTosALEM cBoAe MpaBua MCMNOb30BaHbl HOPMaTMBHbLIE CCbIIKM Ha cnegyroLne
[NOKYMEHTbI:

MOCT 19185-73 N'mapoTexHuKa. OCHOBHbIE NOHATUA. TepMUHbI U OMNpPeaeneHns.

CIM 20.13330.2011 «CHwIM 2.01.07-85* Harpysku 1 BO34eNCTBUA»

CI158.13330.2012 «CHwuIM 33-01-2003 ['MapoTexHuyeckne coopyxeHuss. OCHOBHble
MOSIOXKEHUA»

MpunumMmeyaHwue - Mpy NOMNb30BAHNM HACTOSLMM CBOAOM MpaBW/ LieNecoobpasHo MpoBepUTb
[ENCTBIME CCbINOYHbIX CTaHAAPTOB M KNacCM(IMKATOPOB B MH(OPMaLMOHHOM cucTeMe 06LLEro MOAb30BaHNS — Ha
omumanbHOM CaiTe HauMoHanbHOro opraHa Poccuiickoil thefepauun No cTaHgapTM3aumn B ceTun HTepHeT
WM NO EeXerofHo M34aBaeMoOMy WHA(OPMaLMOHHOMY YyKasaTento «HauuoHaibHble CTaHZAPTbl», KOTOPbINA
ony6/IMKOBaH MO COCTOSHUIO Ha 1 siHBaps TeKyLLEero roga, 1 no COOTBETCTBYHOLLMM €XXEMECAYHO M3[aBaeMbIM
MH(OPMaLMOHHbIM YKa3aTeNsiM, Ony6AMKOBaHHbIM B TeKyLEM rogy. ECim cCbiNOYHbIA [OKYMEHT 3aMeHeH
(M3meHeH), TO MpW MOMb30BaHWM HACTOALMM CTAHAApPTOM CheayeT PYKOBOACTBOBATHCS 3aMEHEHHbIM
(M3MeHEHHbIM) [JOKYMEHTOM. ECAM CCbINOYHbIA JOKYMEHT OTMEHEH 6e3 3aMeHbl, TO MO/OXEHWe, B KOTOPOM
[JaHa CCblNKa Ha Hero, NPUMEHSETCS B YaCTW, He 3aTParmBatoLLei 3Ty CCbIfKY.

3 TepMUHbI 1 onpeaeneHns

B HacTosemM LOKYMeHTe WCNo/b30BaHbl TEPMUHBI, MPUBELEHHbIE HUXKE, a TakXe B
FOCT 19185:

3.1 6erywime BONMHbI: BofHbl, BuAMMas QopMa KOTOpbIX MepeMeliaeTcs B
MPOCTPaHCTBe;

3.2 BeTpoBble BO/HbI: KonebarenbHoe ABMXEHWE BOAbI, Bbl3BaHHOE BETPOM MNpW ero
BO3AEeNCTBUM Ha CBOBOAHYHO NMOBEPXHOCTb;

3.3 Bo/HOBOe faBrieHve: [lons (COCTaBnAawoLWas) rnapoaMHaMUYecKoro AaBneHuns,
06ycnoBfeHHas BETPOBbIM BOJIHEHNEM CBOOOLHON MNOBEPXHOCTU XXUAKOCTY;

3.4 BbICOTa BOJIHbI: [peBbllleHMe BEPLUMHBI BOSIHbI HAaf COCeHel MOALOLIBOA Ha
BO/IHOBOM npogoue (PUCYHOK 1);

3.5 BepLUMHa BOJIHbI: HavBbICLLas TOYKa rpebHs BOJHbI (PUCYHOK 1);

3.6 rpebeHb BOJHbI: YacTb BOJHbI, PacnooXeHHas Bbille cpefHeil BOTHOBOW NIMHUN
(pcyHok 1);

M3aaHune otmumanbHoe
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3.7 pupakumns BONH: VICKpuBIeHMe (PPOHTOB MU M3MEHEHME BbICOT GeryLimx BOJSH,
ornéaroLmnx NpensTcTms (COOPYXXeHMs, 0CTPOBa, MbICbl U Ap.);

3.8 AnnHa BONHbI: [TOPU30HTA/IbHOE PACCTOSAHWE MO /ly4dy BOJIHbI MeXAy BepLunHamm
[BYX CMEXHbIX rpebHei Ha BO/IHOBOM npogusie (pPUCYHOK 1);

3.9 4nnMHa pasroHa BO/H: [POTSXKEHHOCTb OXBa4YeHHOMW BETPOM  aKBaTOpuUMU,
M3MepeHHas No Hanpas/IeHNIO BETPA 0 PaCYETHON TOUKM;

3.10 kmnib  TOpoca: [logBogHas 4acTb TOpPOCa, PacrofioXeHHad HUXKe ero
KOHCO/IMAMPOBAHHOIO C/10%;

3.11 KOHCONMAMPOBaHHbIW CNoM Topoca: YacTb Topoca, B KOTOPO 06pa3oBaBLUME
ero 6/10kv Nibja CMep3/IMCb B MOHO/NT;

3.12 KpuTnyeckas rnybmHa: nybuHa, NpyM KOTOPOI MPOMCXOANT 0OPYLLEHWNE BOMH;

3.13 neasiHoe none: J1to6ol OTHOCUTENIBHO MIOCKMIA YYacTOK NeAsHOro Nokposa 6oee
20 M B rornepeyHnKe, OKPY)XXEHHbIN CO BCEX CTOPOH BOAOM;

3.14 negsiHoiA  nokpoB:  Jlwobass opma 06pa3oBaHWIA  MOBEPXHOCTHOIO  /ibfa,
MOKPbIBAKOLLEr0 B XOMOA4HOE BPeMs roja MOBEPXHOCTb BOAOEMA WM MPUHECEHHOro
TeYeHNUSMN W BETpamy U3 COCEAHUX PaiOHOB; cpeau opM NieAdHOro MokKposa pasmyaroT
POBHbIV Nef,, HaCNOEHHbIN nefd, TOPOCUCTOE NeAsHOe Mone € rpsigaMm TOpoCcoB, OTAENbHbIE
TOpOCHI M Np.;

3.15 nox6rHa BOJIHbI: YacTb BO/HbI, PAaCNONOXEHHAsA HVXKe CPeAHEN BOMHOBOW NIMHNN
(pcyHok 1);

3.16 ny4 BOJIHbI: JIHUS, NeprneHANKYNspHas (POHTY BO/HbI;

3.17 nbanHa: LlenbHas yacTb NeAsHOro nNokKpoBa CpaBHUTENIbHO HEBO/bLLIOIO pa3mepa,
ob6pasytoLlascs Ha BOAHOM MOBEPXHOCTU NPW MOCTENEHHOM POCTE MbJa WK OT pa3pyLUeHus
NnejsHbIX Nonen;

3.18 HacnoeHHbI nea: Tvn AeopMMpoOBaHHOIO fibAa, 06Pa30BaBLLEr0Cs B pe3ynbTaTe
HaCNOeHNs OAHOW NbANHbLI Ha APYTYHO U XapaKTepHbI AN NbAa TONWMHON He 60nee 30 cMm;

3.19 HeperynsipHble BOMHbI: BOSHbI, 3M1€MEHTbI KOTOPbIX WU3MEHAKOTCS Cy4YanHbIM
obpasowm;

3.20 napyc Topoca: HagsogHasa yacTb TOpPOCa,;

3.21 nepuos BOJIHbI: VIHTepBan BpPeMeHW MeXAy MNPOXOXAEHWEM [ABYX CMEXHbIX
BEPLUVH BOJH Yepe3 (PMKCMPOBAHHYHO BEPTUKASIb;

3.22 nogBwkKa nbga: lNepemelleHne nefsaHOr0 MOKpPOBa Ha OTAENbHbIX Y4yacTKax,
NpoucXopsLLee Mnof BAUAHMEM TeUYEeHUS, BETPa, NOAbeMa YPOBHSA BOAbI;

3.23 nofowBa BO/HbI: HanHu3Lwasa TouKa 10)K6UHbI BOSHbI;

3.24 NpnbONHbIE BOJHLI: BeTpoBble BO/HbI Ha MOIOFOM MPUOPEXHOM OTKOCE
(eCcTeCTBEHHOM W/ UCKYCCTBEHHOM), B Npefenax KOTOpOoro BCeACTBNE TPEHMS YacTuL, BOAbI
0 [HO MPOUCXOAUT TpaHchopMaums nNpoguns BOAH C 06pa3oBaHWEM MNepesHero KpyToro
CK/IOHa; Ha 3aBepLUatoLLemM aTane TpaHChopmaLuy BO/IH BOSMOXKHO 00pYyLLIEHMe UX TpebHei B
CTOPOHY 6epera (CM. pa3duBaroLLMECs BONHbI);

3.25 Npothnsb BOMHbI (F1aBHbIN): JITMHUS NepeceveHns B3BOMTHOBAHHON NMOBEPXHOCTY
C BEPTMKa/IbHOM N/IOCKOCTLHO B HaMNpaB/ieHWUM flyda BO/HbI (PUCYHOK 1);

3.26 pasbmBaroLmecs BOHbI: BeTpoBble BOMHbI, Y KOTOPbIX MNPV B3aMMOAENACTBUM C
06pbIBUCTLIM GEPerom, rmapoTEXHUYECKUMI COOPY>KEHUAMU, NMOABOLHLIMW Nperpagamn nuam
KPYTO HaK/IOHEHHbIM AHOM MPOUCXOAUT TpaHchopmauuns Npopuns BOMH C 06pYLUEHNEM
rpe6Hs B CTOPOHY 6epera (nNperpagbl);

3.27 pacyeTHbIE 3M1EMEHTbI BOMHbI: DNEMEHTbI BO/HbI 3a[jaHHOV 06eCneYeHHOCTH B
CUCTEME PACYETHOrO LUTOPMa, NPUHATLIE B COOTBETCTBUM C K/1IACCOM 1 BULOM COOPYIXKEHNS;
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3.28 pacyeTHbI YpOBeHb: YpOBeHb BOAbl B BOZOEMe, Ha3Ha4yaemblli C YYETOM
Ce30HHbIX W TOAO0BbIX KOMebaHWin, BETPOBOr0 HaroHa W CroHa, NpwInuBOB W OT/IMBOB
(prcyHok 1);

3.29 pacyeTHbI WTopMm: LLITOPM NOBTOPAEMOCTHIO OAMH pa3 3a 3afaHHbli Nepuog
BpemeHun (Hanpumep, 25, 50 nnam 100 neT) 1 xapakTepu3yroLWMnCS MakCMMaibHbIMK 3a 3TOT
nepuoj snemeHTaMu BOJH; pasHbIM HarpasieHNAaM BOIH MOTYT COOTBETCTBOBATL pas/inyHble
pacyeTHbIe LLUTOPMbI;

3.30 perynapHble BO/HbI:  BoHbLI, BbiCOTa W MNEpUoL KOTOPbIX OCTakTCA
Hen3MeHHbIMU BO BPEMEHU,

3.31 pethpakums BoOMH: ckprBneHne (DPOHTOB M M3MEHEHME BbICOT Geryuimx BOJH
rnof, BO3AeNCTBNEM TeUeHMWIA UK 06YCOBIEHHOE U3MEHEHUEM TTYOVHbI HA ME/IKOBOLbE;

3.32 poBHbIV Nnepn: Jled, VMelOWMA OTHOCUTENIbHO POBHbIE BEPXHIOK U HUKHIOK
MOBEPXHOCTY;

3.33 CKOpOCTb BOJIHbI: CKOPOCTb NepeMeLLeHNs rpebHs BO/IHbI B JaHHOMW TOYKE;

3.34 coneHoCTb  MOPCKOro sibga: OTHOWEHMe CYMMapHO MacCbl WMOHOB B
06pa3oBaBLLeMCA NP TasHUN fibia PaCTBOPE K Macce 3T0ro pacTeopa;

3.35 cpeaHsAs BONHOBasA IMHUA: JIMHWSA, NepecekaroLlas 3anvcb BOHOBbLIX KonebaHui
Tak, YTO CyMMapHble M0 BbILLE N HUXKE 3TON IMHWUMN OAMHAKOBbI (PUCYHOK 1);

3.36 cToAune BO/SHbI: BonHbl, BuaMMas ¢opma KOTOpbIX B MPOCTPAHCTBE He
nepemeLLlaeTcs,

3.37 TonwmMHa poBHOro nbga: Cymma TOMWMH HaABOAHOM W MNOABOAHONM YacTeid
nefiiHOT O NOKPOBa;

3.38 Topoc: OTAenbHOe HarpoOMOXAeHNe KYCKOB 1 00/10MKOB fibfia, 06pa3oBaBLLErocs
NpW CXaTUW NeAsHbIX Noen B 30He UX KOHTaKTa;

3.39 TopocucToe nieasiHoe rosne: Mone ¢ rpsgamy TOPOCOB, 06pa30BaBLUMXCH MpU
CXaTuu nefigHOro NoKpoBa,

3.40 TpaHcthopmaumMsas  BOJIH:  M3MEHEHMe BbICOTbl W [/IMHbI  Gerywmx BOJH,
NCKPUB/IEHME NX (DPOHTOB NOA BO3LEVCTBMEM pefibeda fHa, MPENSATCTBUN, TEUEHNI;

3.41 (OpOHT BOJHbI: JINHWA Ha NfaHe B3BO/IHOBAHHOW MOBEPXHOCTM, NpoxodsLias no
BepLUMHaM rpebHs BO/HBI;

3.42 lWUTOPMOBOM HaroH W CroH: TloBblLeHMe W TMOHMXEHWE YPOBHA BOAbl B
aKBaTOpMM  OTHOCUTE/IbHO CPefHero YPOBHS, Bbl3BaHHble BO3AENCTBMEM BeTpa WU
YMeHbLUeHVEeM aTMOC(EPHOr0 AaB/eHUs B LLTOPME;

3.43 anleMeHT BOJIHbI (OCHOBHbIE): BbICOTa, A/IMHA U Neprof, BO/HbI (PUCYHOK 1).
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PucyHoK 1 — Mpotunib 1 3/1EMeHTbI BOSTHbI
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4 O6Lme NOMOXKEHUS

4.1 B cBOfe Npasunn yCTaHOB/EHbl HOPMATUBHbIE 3HAYEHNS HAarpy30K U BO3AENCTBUIA OT
BETPOBbLIX BOJH, /1bJla N CYZ10B Ha TMAPOTEXHUYECKIME COOPYIKEHWA.

PacueTHas Harpyska A0/KHa ONpefensTbCa Kak Npon3seeHne HOPMaTUBHON Harpy3Ku
Ha KO3(PMULUMEHT HALEXHOCTU MO Harpyskam Vs, YYUTbIBAlOLMUIA BO3MOXHOE OTK/IOHEHMWe
Harpyskv B He6/1arornpusTHYHO CTOPOHY OT ee HOPMATUBHOIO 3HAYEHNS.

3HayeHne KoaduumeHTa Y 4N Harpy3oK BOSHOBbLIX, /I€40BbIX U OT CYAOB [AO/DKHO
MPUHUMATLCA COrnacHo TpeboBaHWAM, npuBefeHHbIM B CI158.13330, A1 BETPOBbIX
Harpysok — cornacHo Tpe6osaHusam CI 20.13330.

4.2 PacyeTHble 3/1eMEHTbl BO/H W /1IeA0BbLIX YC/IOBMIA HA OTKPbITHIX U OrpaXAeHHbIX
aKkeaTopuax cnepyet NPYHUMATb Ha OCHOBe pesynbTaToB NHXXeHEepHO-
TMAPOMETEOPOSIONMYECKUX — U3bICKAHUA,  MHOFOMIETHUX  HATYpHbIX  HabMOAEHUIA 1
nabopaTopHbIX 1ccnefoBaHniA. Mpasuna BbINOMHEHUS YKa3aHHbIX M3bICKaHWIA MPUBEAEHbI B
[11, [2].

4.3 Harpyskun v BO3[eNCTBMS BOMH W /bfja Ha COOPYXXeHus | Knacca, a Takke Ha
COOPY)KEHMSI ApYruMX KacCcoB MpW pacyeTHOW BbICOTE BONAH 6Gonee 5 M, MONy4YeHHbIe
pacyeTHbIMM MeTodamu, Heo6XOAUMO YTOYHATb HAa OCHOBE HATYPHbIX W 1a60PaTOPHbIX
nccnefoBaHmi.

5 Harpysku 1 Bo3eicTBUS BOH Ha MMAPOTEXHUYECKIE COOPYXKEHNS
OCHOBHbIE pacHeTHbIE MOMOXKEHUS

5.1 OnpefeneHne BOJMHOBbIX HArpy3oK W BO3AENCTBUMA Ha TUAPOTEXHUYECKME
COOPY>KEHMSI JO/MHKHO MPOU3BOAMTLCS A1 YCMIOBUI PacyYeTHOro LUTOPMa MpU PacyeTHbIX
YPOBHAX BO/bl B aKBATOPUN.

5.2 B KayeCTBe pacyeTHOro LwTopma cinefyeT npuHUMaTh LUTOPM NMOBTOPAEMOCTbIO [/15
COOPY>KEHWIA Knacca:

| — 1 pas B 100 nerT;

Il -1 pa3 B 50 ner;

Il v IV -1 pas B 25 ner.

5.3 MNMapaMeTpbl BOMIHEHMS MPX PACYETHOM LUTOPME: 3HAYEHWA BbICOTbI, ANHBLI U
nepuoja BOMH Pa3NYHOW 06eCneyeHHOCTN B CUCTEME, a TakXKe CreKTpaibHas NA0THOCTb
BOJIHEHWSA — AO/HKHbI MPUHUMATLCA MO pe3ynibTaTtam CTaTUCTUYeCKO 06paboTKy pe3ynbTaToB
VHXXEHEPHO-TrMAPOMETEOPOIONMYECKMX HAONHOLEHWIA.

Mpy HefoCTaTOMHOCTM [AaHHbLIX WHXEHEPHO-TMAPOMETEOPONOMMYECKNX UN3bICKAHWI
OrpefeneHve MapameTpoOB BOJIHEHWA PaCcYETHOrO LUTOPMA MOXHO MNPOW3BOAUTL Ha
OCHOBaHWM pacyeTHbIX MeTo4OoB (NpunoxeHve A) C nocnegyroweidi Ux BepudmKaumein
(NpoBepKoiA) N0 UMEKLLMMCS [aHHbIM HaOMOAEHNIA B KOHKPETHOM MeCTe M3bICKaHWin. Mpu
OTCYTCTBMM TakMX [aHHbIX [JOMNyCTUMa BepudmKauma A9 akBaTOpUn CO  CXOXMMMU
YCNOBUAMY BO/THOOOPA30BaHMS.

PekomeHAyeTcA cornacHo [2] nokasbiBaTb COOTBETCTBME WCMO/b3YeMbIX PaCUeTHbIX
METOLOB MeToAaM (MOLENSAM), MPUHATBIM /15 TaKUX XKe Leneil B MeXAyHapoAHOM NPaKTUKe.

5.4 Tpn onpefeneHnn pacyeTHbIX 3HAYEHWIA 3NEMEHTOB BO/IH Ha OTKPbITbIX W
OrPaXJEHHbIX aKBaToOpMAX He0OXOAMMO Y4uuTblBaTb Chefylouive BOSIHOOOpasyoLLme
(haKToOpbl: CKOpPOCTb BeTpa (ee 3HayeHWe W  HanpaefeHWe), MPOAO/HKUTENbHOCTb
HENpPepbIBHOIO AENCTBUSA BeTpa Haf BOAHOW MOBEPXHOCTbIO, pasMepbl U KOH(UIrypauuto
OXBaYeHHO BETPOM aKBaTopuu, penbed AHa v rnyouHy BoAbl.
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5.5 PacueTHble YPOBHW BOAbl U XapaKTEPUCTUKM BeTpa HeobXoAMMO Onpeaensitb no
pe3ynbTaTam CTaTUCTUYECKOW 06pabOTKM AaHHbIX MHOTOMIETHUX PSA0B HabGMOAEHWIA.

5.6 PacueTbl 31eMEHTOB BOMH [JO/MKHbI NPON3BOANTLCA C YYETOM [AENIEHUS aKBaTOpPUM
Ha cneayroLLme 30HbI N0 rnyouHe (6yKBeHHble 0603HaYeHUs — NpunoXxeHust A n C):

rNy6OKOBOAHAs — C rNy6uHoii d>05A4, FAe [AHO He BAMSET Ha OCHOBHbIE
XapaKTePUCTUKU BOJH;

Me/IKOBOLHas — ¢ rny6uHol 0,51q =d>dcr, rae AHO OKa3blBaeT BAUSHUE Ha pa3BUTUE
BOJTH M HA OCHOBHbIE VX XapaKTepPUCTUKMK;

npuboitHas — € raAyouHonm ot der A0 deur, B MpPeAenax KOTOPOA HaumHaeTcs u
3aBepLuaeTcs paspyLLeHue BOH;

npuypesosast — C rNy6UHON MeHee dcu,r, B Mpeeniax KOoTOpo MOTOK OT paspyLUEHHbIX
BOJTH MNEPUOANYECKM HAKaTbIBAETCS Ha Geper.

XapakTepucTUK/  BOMHEHUS,  COOTBETCTBYOLUME  pacyeTHbIM  06ecneyeHHOCTAM
CKOpPOCTU BeTpa W YPOBHS BOAbl B aKBaTOPWUMW, [AOMKHbI ONPEAeNsiTbCs C  Y4YeTOM
TpaHchopMaumMnm BOSIH — M3MEHEHUSt MX MapaMeTpoB MOJ BO3LEVCTBMEM TEYEHUA U C
BbIXOAOM Ha MENIKOBOAbe, pedpakumn npu CA0XKHOM pefbedie M HErOPM3OHTa/IbHOM [He,
Anhpakumm Ha OrpagnTebHbIX COOPYXKEHUAX, 06PYLLIEHNS.

OnpefeneHvie  napameTpoB  BOSMHEHWS — AO/DKHO — MPOM3BOAMTLCA  pacyeTHo-
TEOPETUYECKMN METOAaMM Ha OCHOBE COBPEMEHHbLIX MPOrpaMMHO-BbIYNCINTENbHBIX
KOMMMEKCOB MMM C WCMOMb30BaHWEM HOMOrpaMm (NPUIoXKeHne A) 1 UMEHLMXCS
anpobmpoBaHHbIX METOJ0B.

5.7 PacuyeTHyt0 06ecreqyeHHOCTb BbICOT BOJIH B CUCTEME HEOOXOAMMO MPUHUMATD:

npv onpegenieHNN 3aLULLEHHOCTN MOPTOBBIX aKBATOPUM ...c.vovvveeerierieiesieieie e 5 %);

MNPV ONPEAENEHNMN HAKATA BOSTH ...veuvevieveeteieseetesiesaesastestesessessessesessessesassesaessessssesesenns 1 %;

npy onpesenieHnn yCTOMYMBOCTM U MPOYHOCTU TUAPOTEXHUYECKNX COOPYXEHUI N X
3/1eMeHTOB Nno Tabnuue 1.

[na coopyxeHuin | knacca M ANA BCEX COOPYXKEHWIA C MEPUOAOM COOCTBEHHbIX
KonebaHnin 60nee 2 ¢ HEOOXOAMMO YUUTLIBATb CMEKTPa/IbHbIE XapaKTEPUCTUKM BOHEHUS
(4aCTOTHbIIA CNEKTP).

Tabnuyal

PacueTHast 06ecrneyeHHOCTb BbICOT BO/H
B cucTeme, %, He 6onee

CoopyXeHusi BepTUKa/IbHOT0 NMPOoQu/f, OrpaguTebHble 1

COOPY>XEHNA OTKOCHOr0 npogunns

CKBO3Hble COOPY>XeHWs 1 06TekaeMble Nperpagbl Knacca:

"MOPOTEXHUYECKUE COOPYIKEHMS

I 1

I 3

I, 1Iv 5
BeperoykpenuTesibHble COOPYXEHMS Knacca:

I, 11 1

I, 1v 5

MpumeyaHusn

1 MNpu onpegeneHUy Harpy3oK Ha COOPY>KEHWS HEOOXOAMMO MPUHMMATL BbICOTY BOJHbI 334aHHON
obecneyeHHOCT B cucTeMe hi M AnuHY BonHbl B AvanasoHe (1—1,4)A, Npu KOTOPOIi OKa3blBaeTcs
MakCMManbHOe BO3/ECTBME HA COOPYXKEHWe; ANA  CKBO3HbIX KOHCTPYKUWIA crefyeT onpegensTb
MaKCMa/IbHOe BO3/E/CTBIE BOMH MPU [/IMHE PacyeTHO BoMHbI B npeaenax (0,8-1,4) A .

2Tpn Ha3HauyeHUM BbICOTHbIX OTMETOK CKBO3HbIX COOPY)XXEHWIA, BO3BOAMMbLIX HAa OTKPbITbIX
aKBaTopuAX, PacyeTHYI0 O0OGEeCMevyeHHOCTb BbLICOT BOSIH B CUCTeMe fonyckaeTcs npuHumatb 0,1 % npwu
HaZnexatleM 060CHOBaHUN.
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5.8 MakcuMarnbHbIiA pacyeTHbIA YPOBEHb BOAbl HEOOXOAMMO MPUHMMATL COrNacHoO
Tpeb6oBaHMsIM CBOAOB NPaBu/ Ha NMPOEKTUPYEMbIE COOPYXKEHUS (0OBEKTDI).

5.9 MNpwn onpegeneHMn HarpysoK 1 BO3AEWCTBUI Ha FMAPOTEXHUYECKME COOPY>KEHUS
06ecneyeHHOCTM pacyeTHbIX YPOBHENW A0MKHbI ObITb He 6oNee: AN COOPYXeHMI | Knacca —
1%, Il v Il knaccoB — 5%, IV knacca — 10 % NO HauBbICLUMM TOAOBbIM YPOBHSAM,
OnpefeNeHHbIX C Y4EeTOM NPUANBHO-OT/IMBHBIX SBNEHUIA, CE30HHbIX KONebaHWin, BETPOBOIO U
BOJIHOBOIO HAaroHOB.

MprumeyaHusn

1B 6e3nnBHbIX MOpAX AnA noAanopHbIX rpaBUTALMOHHbLIX BOJTHO3AWMWTHBIX CTEH Il Knacca u ansa
WCKYCCTBEHHbIX NAHKEA 6e3 COOPY)KeHW 06ecneyYeHHOCTb pPacyeTHbIX YPOBHER CcneayeT MNpUHUMMATb
paBHoi1 1 %.

2 B 0TAeNbHbIX cAyyasx Mpy A0CTaTOYHOM OOOCHOBaHWM AOMYCKaeTCs Mpu OnpeAeneHun BOSHOBOMO
BO3/€E/CTBMSA BbIGMPaTb PacyeTHbIA YPOBEHb BOAbI, MCXOAS M3 YCOBMS MAKCUMalbHOrO BO3AENCTBMS BOSH Ha

3M1EMEHTbI TUAPOTEXHUYECKNX COOPYXEHWIA (Hanpumep, MPU PacCMOTPEHMM pPa3MblBOB OCHOBaHUS BOAW3U
COOPYXXEHUS 11 MEPONPUATUIA MO 3aLLiMTe OT Pa3MblBa).

5.10 BbICOTblI BETPOBOrO W BOSIHOBOrO HArOHOB CriefyeT MpPUHWMATb MO [aHHbIM
HaTypHbIX HabntoaeHniA. Ana coopyxeHuid 11 n 1V KnaccoB BbICOTbI BETPOBOIO ¥ BOSTHOBOIO
HaroHOB [0MYCKaeTca onpeAensTb pacueToM (NpuioXxeHue b).

5.11 Mpy AMHaMUYeCKUX pacyeTax W OLEHKe YCTaOCTHOW MPOYHOCTM 3/1EMEHTOB
KOHCTPYKLMIA  TMAPOTEXHUYECKMX  COOPYXKEHWI  cneflyeT  Y4WTbIBaTb  CMEKTPa/IbHYHO
NNOTHOCTb BETPOBOIO BO/IHEHUSA, XapPaKTEPU3YIOLLLYIO €r0 HEPErynsapHOCTb.

5.12 Bo3gelicTBMe LUTOPMA, B TOM YKC/IE B COYETAHUN C TEUEHMEM, Ha HO aKBaTopumn y
OCHOBaHMSA TMAPOTEXHUYECKOrO COOPYXKEHWSA AO/HKHO OLLEHMBATLCS CPaBHEHWEM 3HAYeHWi
MaKCUManbHOW MPUAOHHOM CKOPOCTM W Hepa3MblBatoLlel (4OMYCKaeMol) MNPUAOHHOMN
CKOPOCTW WM COOTBETCTBYHOLUMX KacaTe/lbHbIX HaNpsHKEeHUA, XapaKTepu3ytoLwmx FPyHT,
crnaratoLwmin AHO, UAK MaTepuan, UCNOoMb3yemblid 41 3alMUThbl AHA OT pas3mbliBa U NOAMbIBA
OCHOBaHWs COOpPY>XXeHNs (npunoxeHuve B).

OcobeHHOCTU pacyeTa BO3,CI,€VICTBVIFI BOJTH Ha COOPYXXEHNA Pa3/INYHbIX TUTMOB

Harpysku Ha BepTUKa/ibHbIE CTEHbI

5.13 PacyeT COOpPY)XXEHWIA Ha BO3[LENCTBME CTOAYMX BOSIH CO CTOPOHbI OTKPLITON
akBaTopun (PUCYHOK 2) AO/MHKEH NPOM3BOAUTLCA NPU rNybuHe A0 AHa dp>1,5h 1 rnybuHe Hag
6epmoin dpr > 1,25h; npu 3atom B (opmynax A8 CBOOGOLHON BOMHOBOM MOBEPXHOCTU WU
BO/IHOBOIO [aBfieHNs BMECTO /y6uHbl f0 AHa do, M, HEOOXOAMMO NPUMEHSTH YC/IOBHYHO
pacyeTHyo rnybuny d, m, onpeaensemyto no gopmyse

d=dy +ky (dp—dy), (1)

rae de — rnybrHa Haf NOAOLLBOM COOPYXKEHUS, M;
Kor — KO3(O(MLMEHT, NPUHUMAEMbIN MO rpatiukaM pUcyHka 3;
h —BblcOTa  MCXO4HOM  Gerywieidi  BOMHbI, M, MNPUHUMaemas Ha  OCHOBe
rMApPoANHaAMNYECKUX (BEPOATHOCTHbLIX) PacyeToB WK MO NPUIOXEHUIO A.
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)

PacueTHEI
YPOLCLL

a — npu rpebHe BOMHbI; 6 — NpY NOX6UHE BOSHbI
(c antopamu B3BELLIMBAIOLLLETO BO/ITHOBOIO [aB/IeHMS)

PUCYHOK 2 — Sniopbl JaBNeHNSA CTOSUMX BO/IH Ha BEPTUKA/IbHYHO CTEHY CO CTOPOHbI OTKPbITOM
aKBaTopu

k. b /A=030 026 022 0%

U: W% 0.06
V= |
) <

R

10 09 08 07 06 05 04 03dd

PucyHok 3 — M'pathmku 3HaueHU KoaddpuumeHTa Ko
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5.14 TOpN30HTa/IbHYIO  BOJIHOBYHO Harpysky Px Ha BEPTUKa/IbHYH CTEHY MopA
BO3JeMCTBMEM CTOSIUE BOMHBI CNefyeT NPUHMMATh MO 3MpaM BOIHOBOTO AaBfieHUs p Mo
rNy6uHe Npw passIMyHOM MOOXKEHWUM TPe6GHSA 1 MOLOLUBbI BOSTHbI Y CTEHBI.

[MocTpoeHWe 3antop BOMHOBOIO [AAaBMEHUA P AO/MKHO MPOU3BOAUTLCA NO pesy/bTaram
3KCMepUMEHTaIbHbIX MCCNef0BaHNA W/MAN TMAPOAMHAMMUYECKMX pacyeToB. [onyckaeTcs
nprMeHeHWe cnocoba, NPUBELEHHOTO B NPUIOXKeHUN T

5.15 B pacyeTax yCTONYMBOCTM COOPYXXEHWNSA U NPOYHOCTUN FPYHTOB OCHOBaHUA cresyeT
YUNTbIBaTb YMEHbLLUEHWE BO/IHOBOI Harpy3ku Ha CEeKLNI0 BEPTUKa/IbHOW CTeHbI MpW NoAXone
()pOHTa BOMHbI NOA Yrnom 0, rpag. KoapmuUUEHT Kes CHVDKEHUS HArpysku npu 3ToM
nprHMMaeTCa no Tabnumue 2.

Tabnunuya 2
a, rpaq <45 60 75
Kes 1 0,9 0,7

5.16 B pacyeTax cfieflyeT YUMTbIBaTb TOPU3OHT/IbHYIO Harpy3Ky OT AudparmpoBaHHbIX
BOJIH CO CTOPOHbI OrpaXkKAeHHON akBaTopum (PUCYHOK 4).

I 2

i} 0 \TI' =y Pacu. ypoRCHE

- 4 7] e

EX

a — npu rpebHe BO/HbLI; 6 — NPY NI0XKOWHE BOJHbI

PucyHOK 4 — 3nopbl fasnieHns gudparmpoBaHHbIX BO/IH Ha BEPTUKASIBHYIO CTEHY
1 ee NMOAOLLBY CO CTOPOHbI OrPadKAeHHOM aKkBaTopun

5.17 B3BeluMBatoLLee BOTHOBOE [aB/fieHNe B FOPU3OHTa/IbHBIX LUBAX MaCCUBHOM KagKu
1 N0 NOLOLLIBE COOPYXEeHUS LONYCKaeTCA NPUHNMATL PaBHbIM COOTBETCTBYHOLLUM 3HAUYEHUAM
rOPV30HTa/IbHOMO BOIHOBOIO [aBfieHMst B KpaiHUX TOYKax (PUCYHKM 2 1 4) npu NMHEAHOM
N3MEHEHWUW ero B npefenax LWMPUHbI COOPYXEeHNS.

5.18 MakcumasnbHY NPULOHHYHO CKOPOCTb Vb max, M/C, OT [EACTBMA CTOAYMX BOMH Ha

pacctoaHun 0, 25\ OT nepefiHeNn rpaHn CTeHbI CNeayeT onpeaensTb No hopmyne
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_ 2kymh
M Tshkd, |

@)

0,4 —
rae KoapduumeHT kg =0, 25(%] , pn %230 kg =1,0;

k =2n/) — BONHOBOE YNCNO.
MakcrMasibHOe 3HaYeHMe KacaTe/lbHOrO HarnpsHKeHNA Ha NOBEPXHOCTU AHA Twmax, KI1a,
OT BO3[eCTBUA BOJH CNeayeT onpeaenstb No opmyne

1 2
Tw,max = Epfwvb,max ' 3)

roe fu=0,237(ao/ks) %% — KoahthuLMeHT TpeHns; npu ao < 0,63ks  fw=0,3;
a0=Vb,max T/2T,
T — Nepuog BOMHbI, C;
P — NJIOTHOCTb BOAbI, T/M.
Ks =Ks gr +Ksp — CyMMapHast  rufpaBnmyeckas  LLIEPOXOBATOCTb

OHa;

ks,gr=0Dso (0=2-4, pekomeHAyeTca 0=2,5) — LepoxoBaToCcTb  MOCKOro (6e3  pycnosbIx
(hopM) AHa, CMOXXEHHOro rPYHTOM CpefdHen
KPYNHOCTbIO Dso, M;

Koy =1,1D,[1-exp(—25D, / L)) | — LwepoxoBatocTb, — 06YCNIOBNEHHaA  OHHBIMM

(hopmamn cpegHein BbicoToli Dy, M, U cpeaHeli
[NIMHOW Lp, M.

CpegHee 3a nepuog T 3HauyeHMe KacaTe/bHOro HanpshKeHWs Ha NMOBEPXHOCTU AHA T,
KMa, 0T BO3AeNCTBUS BOMH I0/KHO ONpPeaensTbCs no hopmyne

Ty = 1'cw,max . (4)
2

B03MOXHOCTb pa3mblBa AHA aKBaTOPWW Yy OCHOBaHWNSA COOPYXEHWIA CNnefyeT OLUEeHMBaTb
cpaBHeHMEM Vi max UMW Twmax C AOMYCKAEMbIMI 3HAYEHUSMUN 3TUX BEMNYMH, NPU KOTOPbIX
FPYHT OCTaeTcs YCTOMUMBbIM. [py NPEBbILUIEHNN 3TUX 3HAYEHWNIA AOMKHBI pa3pabaTbiBaTbCS
MeponpuaTus, obecreymsatolme 3aWmUTy OT pasmbiBa U NOAMbIBA OCHOBAHWSA COOPYXKEHUS
(npunoxeHwve B).

5.19 PacyeT COOpY)KEHWIA Ha BO3AENCTBME pPa3dUBAOLLMXCA BOMH CO CTOPOHbI
OTKPbLITON aKBaTOPMU AO/MKEH MPOU3BOANUTLCA NpU FNyouHe Hafd 6Gepmoit dpr < 1,25h u
rnyévHe Ao fAHa dp=1,5h (pucyHOK 5). [OpWM3OHTaNbHYK Harpysky Py, KH/M, oT
pa3buBatoLLMXCA BOMH CneayeT onpefensTb Mo antope 60KOBOro BOMHOBOIO AaBNeHWs, nNpu
MOCTPOEHMM KOTOPOW 3HayeHus p, Kla, gnsa opauHar z, M, cnegyet MpMHUMMaThL Mo
(hopmynam:

= —h p, = 0, (5)

7,=0 p, =15pgh, (6)
h

—d __pon 7

Z3 =0y P, hid, (7)
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Pavuvrneg
YT
L e

PucyHoK 5 — 3ntopbI faB/ieHUA pa3drBatoLLMXCs BOIH Ha BEPTUKA/IbHYHO CTEHY

BepTuKanbHyt0 Harpysky Pz, KH/M, OT pa36uBatoLMXCsi BONH CMeAyeT MpUHUMATb
PaBHOV M/OLLAAN 3NOPbI B3BELLMBAIOLLErO BOTHOBOrO AABNEHMsS U ONpeaensiTb no opmyne

a
Py = Mpi, (8)
2
rae g — Koap@uuUeHT, NpUHMMaEMbIii paBHbIM L = 0,55+0,05L ; npn _a <3
dy —dy dp —dy

a
cnegyet npuHumate pw =0,7; nppu —>9 n=10.
dy —ds
MakcvMasibHY0 NPUAOHHYK0 CKOPOCTb BOAb! Vimax, M/C, Hag MOBEPXHOCTbIO OepMbl
nepef BEPTUKa/IbHON CTEHOI NpU pa3bmBatoLLMXCs BO/THAX cneayeT onpeaenstb no hopmMyne

gh
V, = / . 9
™4 chkd, ©)

5.20 PacuyeT COOpPYXXEHWIn Ha BO3MAENCTBME NPUOOIMHLIX BOMH AO/MKEH NPOM3BOAUTLCS
npu rnyéuHe dp < der Ha NPUMBbIKAKOLWEM K CTEHe y4acTKe AHa MPOTSXKEHHOCTbIO He MeHee

0,5\ (PMCYHOK 6). BO3BbILLIEHWE BEPLLMHBI MAKCUMa/IbHON NPUGOMHOI BOMHBI 1 g , M, HAA
pacyeTHbIM YPOBHEM CieflyeT OnpeseniTb Mo opmysne
Ne,sur = 0,5d¢ +hgyr (10)

rae hsur — BbiICOTa NPMOOIAHON BONHbI, M ;
der — KpUTUYeCKast rnybuHa, m.
COPU30HTa/IbHYIO Harpysky Pxc, KH/M, OT NpubOIHbLIX BOIH HEO6XOAMMO NPUHUMATH
Mo antope GOKOBOro BOSIHOBOFO AaB/IEHWs, NPU 3TOM 3HayeHune p, KlMa, gna opauHar z, m,
[0MNYCKaeTCcs onpeaensts Mo opmMynam:

Zl = _hsur pl =0 ; (11)
Z, = _% hsur p, = 1 5pghsur : (12)
h
2= p, =T, (13)
ch=—-d,

sur

[Ae Asr — CPEAHSS ANMHA NPUBOIHON BOMHBI, M.

10
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o
) ) P, L
Pacuernstii . _
YPOBEHL 3
.7 S =
X

Pacuernniii
YPOBEHE

| #
a — C BEPXOM MOCTENM Ha YPOBHE AiHa; 6 — C BO3BbILLIAMOLLEHCS Haf AHOM MOCTENbHO

PVCYHOK 6 — Sntopbl aBneHNs NPUBOMHBIX BO/IH HA BEPTUKA/IbHYHO CTEHY

BepTukanbHyto Harpysky Pz, KH/M, OT NpMGoiHbIX BOSIH CneayeT NpuUHMMaTb paBHOM
MOWAaN 3Mopbl B3BELUMBAOLLErO BO/IHOBOIO [aBfeHMA (C BbICOTOM P3) U onpesensTb Mo

(hopmyne
P.=0,7 [%) . (14)

MakcumanbHas NpPUAOHHas CKOPOCTb MPUOONHON BOMHbI Vpmax, M/C, Y OCHOBaHMS
BEPTMKa/IbHOM CTEHbI CO CTOPOHbI OTKPbITOM akBaTOpUM A0MKHA ONpeaensTbea no gopmyne

(15)

5.21 Harpysku OT BO3/elCTBUSA pa3buBatomxca 1 NprboRHbIX BOSH Ha COOPY>XKEHWUS
Inll knaccoB crefyeT YTOYHATb Ha OCHOBe /1labOPaTOPHLIX WUCCMEeLOBaHWA UK
rMAPOAMHAMMNYECKNX PaCcYETOB.

Harpysku 1 Bo3feiiCTBUSI BO/IH Ha COOPYXKEHMSI OTKOCHOI0 Npodms

5.22 Mpwn onpefeneHnn BbICOTbl HakaTa BOMH Ha OTKOC hrn (PUCYHOK 7) LO/KHbI
YUMTbIBATLCA CEAYIOLLMe (DaKTOPbI:

BbICOTa U A/IMHA pPacyeTHbIX BO/H;

LLIEPOX0BATOCTb MOBEPXHOCTM OTKOCA;

(hnnbTpaLMOHHbIE CBOMCTBA MaTepuana, 06pasytoLLlero 0TKoc;

Harpas/ieHVe N CKOPOCTb BETPA;

11
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rnybuHa BOAbl B aKBATOPUM Mepes, COOPYXXEHUEM;

yron nogxoga PpoHTa BO/HbI K IMHUN ype3a BOAbl Ha OTKOCE.

PacyeT BbICOTbI HaKaTa Ha OTKOC MOXET MPOM3BOAMTLCA METOAaMK, MPUBEAEHHbIMU B
npunoXxeHnn .

[JethopmmnpyemMoCcTb 3a BPEMS PacyeTHOro LUTOPMa MASKHBbIX OTKOCOB  ClefyeT
OUeHMBaTb MO [aHHbIM HATYpPHbIX HabnwgeHWin (B TOM 4uCne, Ha aHaiorax) Mu
rMAPaBINYECKOr0 MOAENMPOBAHWA B COYETaHMM C  anpobypOBaHHLIMK  PacyeTHbIMU
MeToAaMMm.

5.23 Bo/iHOBOe [JaBneHve Ha 3aluMTHOe [/IMTHOE KperjieHWe OTKoCa [O/MKHO
OnpeaenaTbCd Ha OCHOBaHWM  pPe3y/bTaToB  (DM3MYECKOro  W/MAM  MaTeMaTUyecKoro
MOZe/IMpoBaHms.

[ns KpenneHusi M3 OGETOHHBLIX W >KeNe300eTOHHbLIX MAUT NPV MpeaBapuTe/bHbIX
pacueTtax [OMyCKaeTca OnpeAensTb BOJSIHOBOE [aB/IEHMe pacyeTOM MO  3aBUCUMOCTAM
npunoxxeHus A.

Pacu, ypopels

el

PucyHok 7 — Cxema K onpefesieHnto BbICOTbI hrun HaKaTa BOJIH Ha OTKOC

5.24 Mpy KpenneHUM OTKOCa pBaHbIM KaMHEM, OObIKHOBEHHbIMWU W  (HACOHHbLIMU
OETOHHLIMU WM XKene306eTOHHbIMU 6/10KaMM  PacyeTHYK0O MacCy OT/AeNbHOro 3/emMeHTa
MO>XHO OMnpeaenaTb No 3aBUCMMOCTAM NMPUNoXeHusa B.

Harpysku oT BO/IH Ha 06TeKaeMble NPerpagbl ¥ CKBO3HbIE COOPYXKEHMSI

5.25 Harpyskn OT BONH Ha o6Tekaemble Mperpagbl AO/DKHbI ONPeAenaTbes Ans
coopy>XeHuin | 1 1l KnaccoB Ha OCHOBE 3KCMEPUMEHTa/IbHLIX UCCMeLOBaHWUI UM peLLeHs
rMAPOAMHAMMYECKON 3aaum 06TeKaHUA nperpagbl BO/IHOBLIM MOTOKOM.

Harpy3ku OT BO/MH Ha 0OTeKaeMble Mperpagbl U CKBO3Hble COOPYXXEHMUS [LO/DKHbI
onpeaenaTbCs Kak CymMMa CKOPOCTHOrO UM MHEPUMOHHOIO KOMMOHEHTOB, 06YC/TIOBNEHHbIX
COOTBETCTBEHHO /OK&/IbHbIMU 3HaYeHUAMN CKOPOCTM N YCKOPEHWUSA BOJIHOBOTO ABMXXEHUA
YXMAKOCTHW.

AnHaMunueckmin athheKT OT BO3AENCTBUA HEPErynspHbIX BOMH CrefyeT YYMTbIBaTb
TO/IbKO B TeX CNy4asx, KOrga rnepuos co6CTBEHHbIX KOMebaHWin COOPY>XKeHNUA COU3MEPUM CO
CpPeLHUM NepuoaoM HaberarLmx BOSH.

5.26 MakcMa/lbHYK0  CUy  BO3LEACTBUA BOSIH Ha BePTUKa/IbHYD 00TeKaeMyto
nperpagy (pvCyHOK 8, a) cnefyeT OnNpefensTb U3 psfa 3HAYeHW, MNoydaembiX MNpu
Pa3NNYHbIX yaaneHUsX & = X/A BepPLUNHbI BO/IHbI OT Nperpagb!.

5.27 MakcvMasibHble 3HaYeHWsi Harpys3ku OT BOJIH Ha FOPU30OHTa/IbHY0 06TeKaeMyto
nperpagy, pacronoXeHHY0 Ha HEKOTOPOM YAa/IeHUM OT [Ha akBaTopuu WUau nexatlyto Ha

12
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AHe (pucyHOK 8, 6), LO/MKHbI ONPeaensaTbCA Takke Mpu PasfIMyHbIX YAaneHusx & = X/A
BEPLUWHbI BOSTHbI OT Mperpagbl 415 4BYX Cly4aeB:

MakKCUManbHOA  FOPM3OHTA/IbHOM  COCTaBMSIIOLLEN  HArpyskM  Pymax  Npw
COOTBETCTBYHOLLEM 3HAYEHWNW BEPTUKA/IbHON COCTaBNAIOLLEN Harpy3Ku Py,

MaKCVMa/lbHOW BEPTUKA/bHOW COCTABNSAOLLEN HArPy3KN Pzmax MPY COOTBETCTBYHOLLEM
3HAYeHWM rOPU3OHTA/IbHOW COCTaBNAIOLLEN Harpy3Kku Py.

&) Repinna .
BOIIHE — CpeoHI BoTHOBAT
D orHIneY i
o = = Pacuennn
—_— e st —Zy  \ YPOECHE

"-.\_‘_‘“\_‘_ |

|

“é\g’\ '151
I

PacacTHERI
y YPOREAR

T
=

a — BepTVKa/bHbIE; 6 — FOPU30HTaSIbHbIE

PucyHok 8 — CxemMbl K OrMpejeneHnto BONTHOBbIX Har py3oK
Ha o6TeKaeMble rnperpagbl

5.28 PacueT CKBO3HbIX COOPY)XXEHWIA WU OTAENbHO PacMOOXEHHbIX 06TeKaeMbIX
nperpag Ha Harpysku OT BOMH [O/DKEH MPOM3BOAUTLCA, KaK MpaBWIO, C YYETOM
LLIEPOXOBATOCTUN UX MOBEPXHOCTU.

5.29 Mpy BbINOMHEHWI PACYETOB AOMYCKAeTCsA WCMOMb30BaHWE (OpMys, rpatikoB W
TabnnL, MOMELLEHHbIX B MPWUNOXEHUM E, OCHOBaHHbIX Ha aHaIMTUYECKOM pPELUEHUW B
TPETbEM MPUGAVKEHMM 3adauM O 6Gerylwmx noTeHUWabHbIX BOMHAX W [OMO/HEHHbIX
[AHHbIMU 3KCNEPUMEHTaANIbHBIX UCC/IEA0BAHWIA.

13
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5.30 MakcumasibHyt NMPULOHHYI0 CKOPOCTb Vhmax, M/C, B TOUKaX, PacrnofioXeHHbIX Ha
KOHType nperpagbl (6=90° 1 270°) 1 Bnepean nperpagbl Ha paccTosiHAK 0,25\ OT KOHTYypa

nperpagpl (6=0°), cnegyet onpesensaTb No opmyne

V, e =2

b, max

rth 1

(Pr.l.

shkd '

rae KosguumeHT @r NpUHUMaeTCA No Tabnuue 3.

(16)

Ta6bnunuya 3
MonoXeHMe pacyeTHbIX 3HaueHus KoadduumeHTa @, npu D/A
TOYeK 0,2 0,3 04
Ha KoHType nperpagbl 0,98 0,87 0,77
Bnepeau nperpagbl 0,67 0,75 0,75

Harpy3Ku oT BETPOBbIX BO/IH Ha 6eperoyKpennTe/ibHble COOPY>KeHUS

5.31 MakcvMasibHble 3HA4YeHUs ropuU3oHTaNbHON Py, KH/M, 1 BepTMKanbHbIX P; 1 Pe,
KH/M, npoekuuii paBHOAENCTBYIOLLEA Harpy3kM OT BOMH Ha MOABOAHbIA BOSIHOMIOM
Heo6X04AMMO MPUHUMATL MO 3rtopaM 6G0KOBOr0 M B3BELUMBAKOLLErO BOJ/IHOBOIrO [AaB/ieHWS
(pyicyHoK 9). MNpw aTom p, KlMa, JOMKHO ONpPeAenaTbCcs B 3aBUCMMOCTHY OT Z C YYETOM YK/I0HA
[Ha i no hopmynam, NpmBeAeHHbIM B Tabnuue 4.

Tabnunuya 4

OpgauHara z, M,
3MOPbI AaBneHns

dopmyna ans
onpejeneHus
OpAMHATHI Z, M

dopmyna ansa onpeaeneHns aasneHus p,
KlMa

Ycnosus
NPUMEHNMOCTM

(hopmy/bl

Zl

(Bepx
NnoLBOAHOIO
BO/IHO/IOMA)

p1=pg(21—22)
P1 = P2

1 <1y
Zl 222

ZZ
(nopowwBa
BOJ/IHb)

0,72
Zy = 0, 28(2)

Py = pgh[O, 015%+ 0,23 d ; 4 ] —pgzy4

P2 =Pg(22 —24)

1<0,04

i>0,04

ZS
(aHO
akBaTopun

rnepeq,
BOJIHO/IOMOM)

—\13
Pz =Ky P2 Ky =0,7+0,003(%J

P3=pP2

1<0,04

i>0,04

Z,
(noBepxHOCTb

BOAbI 3a
BOJIHO/IOMOM)

Zy :_kl'd (21—25)+Zl

Krg =0,88—0,31§

Z5
(rpebeHb

BOJIHbI Nepeg
BOJTHO/IOMOM)

12
Z5 = 0,37@)

14




CI138.13330.2012

Mopc beper ———=
i R~ P, r
- K
N . e
Pacu. yposeln - N L 1 lﬁp‘
AV 3,

P,

hmuh_%u )

PuncyHOK 9 — 3ntopbl BOSTHOBOI 0 jaB/ieHNS Ha MNoABOAHbIA BO/THOIOM

5.32 MakcvMasibHYH NPUAOHHYK CKOPOCTb Vb max, M/C, Nepes 6eperoykpenuTesibHbIM
COOPY>XEHMEM B BUE BEPTUKASIbHON MM KPYTOHAK/IOHHOM CTEHbI CneayeT onpeaensTtb no
3aBMCUMMOCTH (2).

[lns coopy>keHns B BUAE NOABOAHOIO BOSIHONOMA NpY onpeaeneHnn Vo max NO hopmyne

—0,6 _
(2) koahpuumeHT ks LO/MKEH ObITb NPUHAT PaBHbIM kg =0,18[%J ; npun %>20 cnepyet

npuHumMathb ks =1,1.

MakcrMasibHYH NPUAOHHYKO CKOPOCTb BOAb! Vb max, M/C, Nepes 6eperoyKpenmnTe/ibHbIM
COOpY)KeHVEeM Npu  pa3buBaloLLMXCa W NPUBOIMHBIX BOMHAX HALEXMUT OMpeaensThb
COOTBETCTBEHHO No opmynam (9) n (15).

5.33 MakcvManbHble 3HaYeHWs TFOPU3OHTalbHOM Px, KH/M, 1 BepTuKanbHbIX P,
N Pc, KH/M, Npoekunii paBHOAENCTBYIOLLEA HArpysku OT pa3buBatOLLMXCA BOMH Ha
BEPTUKA/IbHYI0 BOJIHO3ALWMTHYKO CTeHY (Npy OTCYTCTBUM 3aCbINKW TPYyHTA CO CTOPOHbI
Gepera) Heo6Xo4UMO MpVMHUMATL MO 3MopaM OOKOBOTO W B3BELUMBANOLLETO BOJSIHOBOIO
AasneHunii (pucyHok 10). Mpu aTom 3HaueHus p, KMa, U n., M, SO/DKHbI ONpeaensTbca B
3aBMCUMOCTU OT MecTa PacrnosoKeHNA COOPYXXeHUS:

a) Npy pacnonoXeHun COOPYXXeHWUS B CTBOPE MOCMEAHEro 06pyLUeHMS MPUOONHBLIX
BO/H (pucyHOK 10, a) no ghopmynam:

p=py = pghy, (o, 033§+ 0, 75] ; (17)

e =—Fu; (18)
Py

6) npu pacnonioXXeHMn COOpPYXXeHMs B Mpuype3oBoi 30He (pucyHok 10, 6) no
(hopmynam:

15
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p=p =[1—0,3:—‘J Pu s (19)

n
e =—"; (20)
[o]8)

B) MpW PacnofioXeHU COOPYXXeHUs Ha Gepery 3a SIMHVENR ypesa B npejenax Hakata
BOJH (pucyHOK 10, B) No hopmynam:

a
p=np, =0,7[ ——'J Py’ (21)
ar
_P. 29
Ne = , (22)
Py

rae me — NpeBbllleHne rpebHA BOMHbI Haj pacyeTHbIM YPOBHEM B CTBOPE BOJIHO3ALLMTHOM
CTEHbI, M;
hbr — BbICOTA Pa3bMBatOLLMXCS BOSH, M;
an — paccTosiHMe OT CTBOPa NOC/NeAHEro 06pyLLIeHNs BOMH A0 NMHUM ypesa (Mprype3oBast
30Ha), M;
aj — paccTosiHWe OT CTBOpa NOC/eAHEro 06pyLLEHMS BOH 40 COOPYXXEHUS, M;
al — pacCTosiHMe OT JIMHWUK ype3a BOAbI 0 COOPYXKEHUS, M;
ar — paccTosiHMe OT /IMHWM Yype3a BOAbl A0 YC/OBHOM rpaHuuUbl HakaTa Ha OGeper
pa3bumBaloOLLMXCs BOMH (NPW OTCYTCTBUM COOPYXEHWS), M, OnpegenseMoe Mo

(hopmyne
a'r = hsurl%Ctg(p ' (23)

hsur1 % — BbICOTA HaKaTa BOJIH Ha beper, M, onpegensemas no 5.22.

MprumeyaHusn

1 Ecnu opavHaTa Bepxa coopyeHus z:=-0,3h, M, TO 3Ha4YeHWst BOSIHOBOIO AaBJiEHMS, OMpeaensieMble no
topmynam (17), (18) n (21), He06X0AMMO YMHOXaTb Ha KOIMPULMEHT Kzq, MPUHMMaEMBIR Mo Tabnuue 5.

2 Harpysku oT npu60iHbIX BOH Ha BONHO3aWMUTHbIE CTEHbI NP PAcMOIOXXEHUN UX B NPUOOIAHON 30He
cnefyeT onpefenaTb corfacHo 5.20.

3 B hopmynax (19) u (21) gasneHune py Bblumcnsietcs no gopmyne (17), B kotopoit d — rny6uHa BoApl B
CTBOpE NoC/efHero obpyLleHns, nokasaHHas Ha pucyHke 10a.

Tabnunuyabs
OppAviHata Bepxa COOpYXeHus 71, M -0,3h 0,0 +0,3h +0,65h
KoatpmumeHT kg 0,95 0,85 0,8 0,5

16
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. | JIns
ay } Ypesa

JIHHua ypesa

Pacueturii
}’[m BEHE

My = = - —

a — 30Ha NPMB0IHOI BOMHbI; 6 — NPUYpPe30Bas 30Ha; B — 3a IMHMWEN ype3a

PucyHok 10 — 3ntopbI BO/THOBOIO AiaB/IeHNA Ha BEPTUKaU1bHYHO BOSTHO3ALLIMTHYIO CTEHY Npw
pacrnonoXeHnn coopyXxeHus

5.34 MakcuMasibHble 3HAYeHUS TOPU3OHTa/IbHON Py, KH/M, 1 BepTUKanbHOR P, kKH/M,
NPOeKUNA  paBHOAENCTBYIOLLE JIMHEMHON Harpysku OT paspyluMBLUMXCA BOMH  Ha
BEPTUKa/bHYHO BO/THO3ALWMTHYIO CTEHY (C 3aCbINKOW FPyHTa CO CTOPOHbI Gepera) npu oTkate
BO/IHbI HEO6XOAMMO MNPUHMMATL MO 3rnpaM GOKOBOM0 W B3BELUMBAIOLLErO BOJIHOBOIO
AaBnieHunii (pucyHok11); npy aTOM 3HaueHue pr, KlMa, JOMKHO onpefenaTbes no gopmyne

Pr =pY (Azr —0,75hy,, ) ' (24)

17
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rge Azr — NOHWXKeHWe MOBEPXHOCTN BOAbl OT PacyeTHOro YPOBHS MNepes BepPTUKa/bHOM
CTEHOWN Mpu OTKaTe BOJIHbI, M, NPUHMMaeMOe B 3aBUCUMOCTM OT PacCcTOSHUSA a
OT /MHWM Yype3a BOAbl [0 COOPYXeHWs paBHbIM: npu a = 3hpr AzZ=01 npu
a.|<3hbr AZr:O,ZS hbr.

5.35 BonHoBoe pgaBneHue p, Kla, Ha KPWBONIMHENHBIA Y4YaCTOK CTEHbl HEo6X0AMMO
NMPUHMUMAaTL MO 3MNKOpe BOMHOBOIO AaB/IeHUA Ha BEepPTUKa/IbHYHO CTeHy cornacHo 5.33 ¢
OPVEHTMPOBAHMEM 3TOM 3NHOPbI MO HOPMA/IN K KPUBOIMHEHON NOBEPXHOCTM (PUCYHOK 12).

5.36 MakcuManbHble 3HaYeHUsI TOPU3OHTANbHBIX Pyext, Pxint, KH, 1 BepTUKanbHoOn Py,
KH, Npoekuuii paBHOAENCTBYIOLWEA Harpy3Km OT BOMIH Ha 371eMeHT OGyHbl Heo6XoauMo
NMPUHMMaTL MO 3ntopam GOKOBOrO M B3BELUMBAIOLLErO BOSIHOBOIO AaBneHus (prcyHOK 13).
[Mpn 3TOM 3HaYeHNs BOJTHOBOIO aBNeHNA Ha BHELLHIOK Pext, KI1a, 1 TEHEBYIO Pint, KIa, rpaHu
OYHbl M COOTBETCTBYIOLLME BO3BbLILEHUA FPEOHA BOMHLI Mgy, M, U M., M, [AOMKHbI

onpeaensiTbCs No hopmynam:

3
P~ S0 {1+005) @)
Pext Pint
1’] = 1 nin = 1 (26)
ext g t pg

rae Ko — KOIPMULMEHT, NPUHMMaeMbIiA Mo Tabnuue 6 B 3aBUCMMOCTM OT Yyrna o NoAxoja
(hpOHTa BOJIHbI K OYHe.

Z

e
lopepxioctn 5ogm
LITAH G LG LG SO LRl

PucyHok 11 — Sniopbl BOIHOBOIO AAB/IEHNA HA BEPTUKAIbHYIO BO/THO3ALLUTHYIO CTEHY
npwn oTKaTte BOJIHbI

PucyHoK 12 — 3ntopa faB/fieHns BO/TH Ha KPMBOJIHEHBIA Y4aCTOK BO/THO3ALLMTHOM CTEHbI

18
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PucyHOK 13 — 3ntopbl BO/IHOBOIO faB/ieHUs Ha 6yHYy
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Tabnunuya 6
[paHb GyHbl ctga KoathdmumeHT ka npu 3HaueHunm | /%
0,03 1 meHee 0,05 0,1 0,2 n 6onee
BHeLwHaAs (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

Bo3aeiicTBMe CYA0BbIX BOJIH HA KPern/eHnsi 6eperoB KaHasioB

5.37 3HaueHus BbICOTbI hsh, M, 1 AIMHBI Ash, M, BOJIH, BOSHUKAIOLMX MPU ABMKEHUU
BOZOM3MELLAIOLLMX CYA0B, CNlefyeT OnpesensaTb No (hopmynam:

v [ad,
g\

sh

(27)

19
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2
Agp, =5, 65\%, (28)

rge ds v ly — ocagka v gnvHa cyfHa, m;
V — CKOpOCTb CyAaHa, M/C;
0 — KOAPUUMEHT MNOMHOTbI BOAOU3MELLEHNSA CYHA.
M punmMedaHMe - |-|pl/l onpeneneHn napamMeTpoB BOJIHbI, BO3HVIKa}OLLI,EI7I npn ABMXEHUN
BOAOM3MELLAOLWNX Cya0oB B BOAOTOKaxX (peKax, KaHanax), CneqyeT yynTbiBaTb, YTO CKOPOCTb CyAHa V, M/C, He

[O/MKHA MpeBbillaTb [OMYCKaeMoe 3HauyeHUe Vagm, M/C, OMNpefeneHHOe HOPMATUBHLIMW akTamu /s
paccMaTpMBaeMoro BOAHOrO NyTu. Mpn OTCYTCTBUM HOPMATUBHBIX AAaHHBIX Vadm AOMYCKAETCA ONpefensTb Mo

thopmyne

1-k
vadm=o,9J[6cos”+amcf( a)-2(1-|<a) g%, (29)

rae ka — OTHOLUEHME MOABOAHOM NAOWAAM MOMEPEYHOr0 CeYeHWst CyfAHa K M/OWaAM >KMBOTO CeyeHus
KaHana A, m?;
b — WwupuHa KaHana, M, No ypesy BoAbl.
Mpu ABYXCTOPOHHEM [BVKEHUN OLHOTUMHBIX CYZ0B YMC/eHHOe 3HadYeHue k., B thopmyne (29) cnefyert

NnpnHNMaTb YBEIMYEHHBIM BABOE.
5.38 BbicOTy Hakata hrsh, M, CyfOBOW BOMHbI Ha OTKOC (puUCyHOK 14) cnegyet
onpegenatb no gopmyne (V < Vadm):

2

0,5hy, +0, 05ctg(pvg

h, = , 30
rsh le 1—0,05Ctg(p ( )

rae Bsi — KOapUUMeHT, NPUHMMAEMbIA AN 0TKOCOB, 06/TMLIOBAHHbIX CMNOLLHbIMUA NAUTaMW,
paBHbIM 1,4, KaMeHHbIM MoLLeHVeM — 1,0 1 KaMeHHOW Habpockoi — 0,8.

Paciy, ypopeHs

-— — A — e m—

PyCyHOK 14 — Ontopa jaBneHns CyA0BbIX BOH Ha KPeNn/ieHMsi 6eperoB KaHasloB Npuw Hakate
BO/IHbI HA OTKOC

5.39 MakcumanbHOe 3HaueHue Harpysku OT CY[OBOI BOSHbI Ha KpenjeHus Geperos

KaHanos P, kH/m, OO/DKHO NPUHNMaTLCA Mo 3npam BOIHOBOIO AaBJieEHNA, NPU NOCTPOEHUN
KOTOPbIX PEKOMEHAYETCA UCMOb30BaTh NPUEMbI, MPUBEAEHHBIE B NPUNOXEHUN XK.

20
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6 Harpysku oT cygoB (nnaByuymx O6GBLEKTOB) Ha TUAPOTEXHUYECKUE
COOPY>KEHNS

6.1 Mpn pacyeTe rMAPOTEXHUYECKNX COOPYXKEHWUIA Ha Harpysku OT CyAOB (niaByymx
00bEKTOB) HEOOXOANMO ONpeaensiTh:

HarpysKku OT BeTpa, TEYEHUS U BOJH Ha NiaByyne 06beKTbl;

Harpysku OT HaBajia MPULLBapPTOBAHHOIO CyAHA Ha MpUYa/lbHOE COOPYXXeHWe npu
[eiCTBM BETPa, TEYEHUSA U BOJH;

Harpysku oT HaBasia Cy4Ha Mpw ero nogxoj4e K nopToBoMy NpuyasibHOMY COOPYXEHUIO;

Harpy3Ku OT HaTSHXKEHWA LLIBAPTOBOB MPY AENCTBUM Ha CYHO BETPa, TEYEHWS 1 BOJH.

PacuyeTHble NOBTOPSEMOCTU BHELUHMX BO3LEMCTBUIA Ha akBaToOpuM MopTa [O/KHbI
NPUHUMATLCA B 3aBUCMMOCTU OT MPOAO/IDKUTENIbHOCTU CTOSIHKU CYA0B M 06YC/I0B/IEHHOMO
MMM TWNa LUBapPTOBHO c1CTeMbI (Tabnuua 7).

Harpysku oT BeTpa, TeYeHMS 1 BOJIH Ha NiaByumne 06beKThbl

6.2 PacuyeTHble 3Ha4YeHWs nonepeyHon Fq, KH, 1 npogonsHol Fn, KH, cocTaBnstowmx
CWUNbl BO3AENCTBMS BETPA Ha NaBy4yne 00bEKTbI CeayeT onpeaensiTb No popmynam:
AN CYA0B U NAaByyYnX Npuyaios C OLLIBapTOBaHHLIMU CydamMu

Q, =73,6-10"y,AV/E, (31)
N, =49,0-10°y AV?E, (32)
[N NNaByymx 4OKOB
F, = 79,5-107°y, Aqu , (33)
F =79,5-10°y,AV?, (34)

rae Aq v An — COOTBETCTBEHHO 0OOKOBass M /1060Basi HajBOAHbIe MIOWAAM MapyCHOCTU
(CMNYaTOB) MNaBY4YMX O6BLEKTOB, M?;
Vg 1 Vh — COOTBETCTBEHHO ronepeyHas 7 MpPoAo/bHaA cocTasnsoLme
aHEMOMETPUYECKOM CKOPOCTM BeTpa, M/C, MPUHMMaeMble B COOTBETCTBUM
C Tabnuuen 7;

& — KO3(h(hMUMEHT, 3aBUCALLUMIA OT HaMBONbLLEr0 rOPU3OHTA/ILHOIO pasmepa Oh, M,
MOMEepPeYyHOro WAM MNPOAOALHONO CWUMY3TOB HALBOAHOM YacTu niaBy4yero
00bekTa; npuHMMaeTcs no Tabnuue 8; nNpu ANUTENbHOW CTOSIHKE CYOOB
y npunyana (rpynnsl 1 n 4-6 1abnmupl 7) KoO3HuUumeHT E=1;

Vi — KO3((IMUMEHT ~ HAAEXHOCTM MO  BETPOBOM  Harpyske, Y4YMUTbIBAtOLLEN
MOPbIBUCTOCTb BETPa U NpuHmMmaeMblii no CIM 20.13330.

MprumMmeyaHwue —MoWaaM NapycHOCTN CReAYyeT ONPEAENsTb C YYETOM MN/IOLAAEN IKPAHUPYHOLLMX
nperpag, PacrosioXeHHbIX C HABETPEHHOI CTOPOHbI (MpunoxeHwe N).
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Ta6bnunuya 8
HanbonbLunii pasmep cunyaTa nnaByyero [0 25 50 100 200 1 Gonee
00bekTa an, M
KoaththmumeHT & 1 0,8 0,65 0,5

6.3 PacueTHble 3HauyeHWs nonepeyHon Q,,, kH, 1 npogonbHon Nw, KH, cocTaBnsaroLwmx
CW/bl OT BO3AENCTBUA TEYEHUS Ha NiaByyne 06bEKTbI CriefyeT onpeaensTs Mo GopmMynam:

Qe =Cy T AV, (35)

N, =CX%AtV|2, (36)

rae A n Ac— COOTBETCTBEHHO 60koBas U 1060Basi MOABOAHbIE NOWaan NapycHOCTU
MnnaByunx 06bEKTOB, M?;
Cy, Cx — obobuiarouime KoapguumeHTbl MPOLOSIbHON M MOMEPeYHO CUMbl BO3AENCTBUS
TeueHus, onpesensemble C Y4eTOM COOTHOLLEHWS OCafKu MaByyero o6bekTa
1 rny6vHbl Bogpl (NpunoxeHune K).
Vin Vi—nonepeyHas W MpoOJOSibHas  COCTaB/AOLWME CKOPOCTM  TeyeHus, M/c,
NPUHMMaeMble B COOTBETCTBUM C Tabnmuei 7.
6.4 PacyeTHble MakcVMasibHble 3Ha4YeHUs nonepedyHon Q, kH, u npogonbHo N, kH,
rOPU30HTa/IbHBIX CUM OT BO3AENCTBUSA BOSIH HAa MNaByyne 0ObEKTLI CiefyeT onpeaenstb no
(hopmynam:

Q=av,pghA, (37)
N =a&pghA, (38)

roe & — KoapuumeHT, 3aBUCAWMIA OT ocagkn ds, M, NnaBy4vyero 06bekTa; MPUHUMAaETCA
no rpauky Ha pucyHke 15;

Y1— KO3(ULMEHT, NpuHMMaeMblii No Tabnvue 9, B KOTOPOM a — HamboMbLUMiA
FOPU3OHTaNbHbIA pa3mep MNPOAOMbHOINO CWayaTa MOABOLHOM YacTu NiaBy4yero
06beKTa, M;

h — BbiCcOTa BOJIHbI 06ecnevYeHHOCTLH0 5 % B cuUcTeMe, M;
Al n A; — 0603HaYEHNSA TE XKe, YTo 1 B 6.3.
&

y

|
™ f |
D E \ -t

n:? : \
0,6 —!--— ! \‘L
| "

o T

I
| S
T R

0.3 |
0025005 0,1 0,15 0.2 0,25 0,3 0,35 0.4 045 d%’;
PucyHok 15 — 'patnk 3Ha4eHui KoahpmumneHTa &
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MpumMeuyaHue— Neprof UIMEHEHNSI BOSHOBOI Harpysku criedyeT NpUHUMAaTh PaBHbIM CPeAHEMY
nepvoay BOJH.

Ta6bnunuya 9
ai/ A 0,5 1 meHee 1 2 3 4 n bonee
KoaddpunumeHT y1 1 0,73 0,5 0,42 0,4

6.5 Mpn pacueTe TUAPOTEXHUYECKMX COOPYXKEHWUIA Ha  [AEiCTBME  HAarpysok,
nepefaroLLMxcs OT MaBy4ymx 06bEKTOB Ha Masibl, KOPHEBble YaCTV MPUYasioB U aHKEpPHble
onopsbl (AN NPUHATOTO KOMMYECTBA, Kanmbpa v ANMHbI CBA3EN, 3HAUEHNSI HATSHXKEHUS CBSA3el
B MNepBOHAYa/lbHOM COCTOSIHAM, MacChbl MOABECHbIX TPY30B M MecTa WX 3aKpensieHus),
Heo6X0AMMO OnpeaensTh:

rOPM30HTa/bHbIE N BEPTUKa/bHbIE Harpy3Ki Ha COOPY>KEHUS U aHKEPHbIE OMOpbI;

HanGOMbLUNE YCUNA B CBA3SX;

nepeMeLLEeHNst MNaBy4nx 06beKTOB.

MpuMmeuyaHne — Ha mMopsx C NpUAMBaMM W OTIMBaMK ONpeAeneHne yCunuii B aneMeHTax
pacKpeneHns cnedyeT NPOM3BOAMTL NMPW CaMOM BbICOKOM U CaMOM HU3KOM YPOBHSIX BOfpbI.

6.6 Harpy3kn Ha aHKepHble Oropbl, YCUMUSA B CBSA3AX W MEpPeMELLEeHUs M1aByumnx
00BLEKTOB HEOOXOAMMO OnpefensTb C YY4eTOM [UHAMUKW [eiACTBUA BOSH, NPU 3TOM
COOTHOLUEHMS MEePUOLOB CBOGOAHBIX W BbIHYXAEHHbIX KOMebaHWin MnnaBy4ymx OObLEKTOB
[O/MKHBI MPUHUMATBCS U3 YC/IOBUA HELONYLLEHNS Pe30HAHCHbIX SBIEHUI.

HarpysKu 0T HaBa/la MPULLBAPTOBAHHOIO Cy/jHA Ha COOPYXKEHWE

6.7 Harpy3Kky OT HaBasla NpULLIBApPTOBAHHOrO CyAHa Ha COOpyXeHue ¢, KH/M, nog
[ECTBMEM BETPa, TEUYEHMS] W BOMH, BbICOTA KOTOPbIX MPEBLILLAET AOMYCKaeMble MNpw
LLBAPTOBKe 3HaueHMs no Tabnuue 10, cneayeT onpeaenstb No goopmyne

q :1,1%, (39)
d
roe Q.. — nomepeyHas cuna OT CyMMapHOrO BO3feVCTBMA BeTpa, TeYeHus W BOMH, KH,
onpefensemMas cornacHo 6.2-6.4, 6.6;
ld — AIMHA yyacTKa KOHTaKTa CyfiHa C COOPY>KEHUEM, M, NpUHMMaemas B 3aBUCUMOCTH
OT COOTHOLUEHMS A/IHBI Npuyana L, M, 1 AA1MHbI NPSMONIMHEAHONM YacTy GopTta
cyaHa (unm obHoca) |, M, COOTBETCTBEHHO:
npuL=1 lg=I,
npulL <l lg=L.
MpumeyaHune — 09 npuyaibHOro (hpoHTa, 06Pa30BAHHONO HECKO/IbKMMM OMopaMmn MK nanamm,

pacnpefeneHne Harpysku OT MPULIBApTOBAHHOIO CyAHa CfiedyeT NMPUHMMATb TOMbKO Ha Te M3 HUX, KOTopble
pacnonaratoTcsi B npefenax NpsiMoIMHEHOM YacTu 6opTa CyaHa.

Tabnuya 10
¥Yron noaxofa BbicOTbI BOMH hs o, M, JOMyCKaeMble MpU LWBApPTOBKE CYfHa C PaCHETHbIM
(hpOHTa BO/H K Bogou3MmeLLeHrem W, Tbic. T
AnameTpanbHol 200
MAI0CKOCTK cyaHa d, ho 2 5 10 20 40 100
¥ bonee
rpag
Jo 45 0,6 0,7 0,9 11 1,2 1,5 1,8
90 0,9 1,2 1,5 1,8 2 2,5 3,2
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[N YTOUHEHMS BO/IHOBOI COCTaBNSAMOLLEN HArpy3ku Ha NpuyasbHOe COOPYXXeHWe OT
MPWLLBAPTOBAHHOTO CyAHa [OMYCKAeTCsa WCMOMb30BaHWE METOAUKM, YYMTbIBatOLLIENA
AVHAMWYeCKWUiA XapaKTep BO/IHOBOTO BO3AENCTBMS M CNpaBef/IMBOA BO BCEM AMana3oHe
BbICOT BO/H hs 9 6€3 OrpaH1UYeHNs ero A0MyCKaeMbIMM 3HAUYEHMAMI (NpunoxeHue /).

Harpysku 0T HaBasa cyaHa npu NoAxoAe K COOPYXXeHUIo

6.8 KuHeTnyeckyto sHepruo Haeana cyfHa Eq, KX, npn noaxofe ero K nopToBoMy
npUYasibHOMY COOPYXXEHUIO CNnefyeT OnpeaensTe no gpopmysne
WVZ
E,=v 2B : (40)
rae W — pacyeTHOe Boflon3MeLLeH e (Macca) CyaHa, T;
Vg — HOpMasibHass (K MOBEPXHOCTW COOPYXXeHWs) COCTaB/AOLWas CKOPOCTU Noaxoa
CyfHa, m/c;
U — KO3(DMUMEHT, YUMTbIBAIOLLMIA YCNOBUA LUBAPTOBKM M KOHCTPYKLUMIO NPUYa/IbHbIX
COOPYXKEHWIA.

3HayeHMs HOpPMasbHOW COCTaB/AOLLEN CKOpPOCTM noaxoda Ve WM KoagguumeHTa
peKOMeHAYEeTCA Ha3HayaTb, MCNO/b3ys CNPaBOYHbIE AaHHbIE MPUNoXeHUs M.

6.9 NonepeyHyo ropusoHTaNbHYO cuny Fq, KH, OT HaBana cyaHa npu nogxone K
COOPY>KEHWNIO CeAyeT OnpeaensaTb ANS 33f4aHHOM0 3HaYeHUs aHepruy Hasana cygHa Eq, KX,
no rpadukam, noayyYeHHbIM COrNacHO CXeme puUCyHKa 16, cnefys MO Harpas/ieHWUHO
LUTPUXOBOW IMHUN CO CTPENKaMMU.

CymmapHas aHeprus gegopmauunn Erot, KK, AOMKHA BKIOYATL 3HEPTUIO AedhopmaLnm
OTOOVHbIX YCTPONCTB Ec, KK, 1 3Hepruto geopmaLv NpuyanbHOro coopykeHus Ei, kIXK;
npu E¢ = 10E; BennunHy Ej fonycKaeTcs He yUnUTbIBaTb.

SHepruo fedhopmaum NpuyanbHOro coopyxeHus Ei, KK, cnefyeT onpegensts no

(hopmyne

1 F;
E ==, 41
=3 (41)
rae ki — KoauuMeHT  XKECTKOCTM  MPUYabHOrO  COOPYXKEHWS B FOPU3OHTa/IbHOM
nonepeyHoM HanpasneHuu, KH/m.

MpogonbHas cuna Fn, KH, OT HaBasa CcyfHa npuv Noaxode K COOPY>KEHWUIO A0/MKHA
onpeaensATbca No popmysne
F, =uF, (42)

n q’

rae g — KoaMUUUEHT TPeHUs, NPUHMMaEMbli B 3aBUCMMOCTM OT MaTepuana nuLEBON
NMOBEPXHOCTN OTOOMHOrO YCTPOWCTBA: MPW MOBEPXHOCTM M3 GETOHA WM PE3NHBbI
p=0,5; npu [epeBsiHHOW noBepxHOCTN M=0,4; NpWM NOAUITUNEHOBBLIX OPYCbSX
p=0,1-0,15.
6.10 [lonyckaemoe 3Ha4eHne HOPMaslbHOW K MOBEPXHOCTY COOPYXKEHMSI COCTaBASAOLLEN
CKOPOCTM noaxofa cyaHa Vadm, M/c, criefyet onpesenatb nNo opmMyne

v, = |%Ee (43)
yW
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rae Ewt — 3Heprus Hasana, KK, NpuHYMaemas no rpafrikamM, noayyeHHbIM COrlaCHO CXeme
pucyHKa 16 gna cnyyas HavMeHbLUel [OMyCKaemMon cunibl Fq Ha npuyasbHoe
COOpY>KeHUe (Unn Ha 6opT cyaHa);
W 1 | — 0603HaueHns Te Xe, YTO 1 B 6.8.

CnefyeT yunTbiBaTb, YTO OrpaHNYeHNe CKOPOCTU NOAX0AA K COOPYXXEHUIO MOXET BbITb
06yC/I0B/IEHO Pa3MblBaOLLMM BO3AENCTBMEM Ha AOHHbIE OT/IOXKEHUS W/WNN KPenieHne [Ha
aKBaTopuun BO/IM3N COOPYXKEHWS, OKa3blBaEMbIM MOTOKOM, BO3HMKAIOLLMM 3a cyeT paboTbl
ABVKUTENEN CyfHa.

)

&

-E.'un" K,U,}E -'Eq U Iq.:

a— 0T 3Heprum E,, ; 6 — OT Harpysku F,

tot 7

PucyHok 16 — Cxema NocTpoeHns rpatmKoB 3aBUCUMOCTU feopmaLuii
0T6OIHOro ycTpoicTBa (M NPUYaIbHOro coopyeHus) f;

Harpy3Kku Ha COOpYy>KeHUsi OT HaTSXKeHMS LLUBapTOBOB

6.11 Harpysku OT HaTaXeHWs LUBApPTOBOB [AO/DKHbI  OMPefenaTbCd C  Y4eToM
pacrnpefeneHnss Ha LWBAPTOBHble TymObl (MM PbIMbl) MOMEPEYHON COCTaBNAOLLEN
CYMMapHoi cunbl Q. , KH, OT [elCTBMS Ha OLHO pacyeTHOe CYAHO BETpa U TEYeHWS.
3HayeHusa Q,, , KH, npnHMMatoTCa coriacHo 6.2, 6.3.

BocnpuHuMaemyto ogHOM Tym60i (Min pbiMOM) cuiy S, KH, Ha ypOBHe KO3blpbKa
(pcyHOK 17) OT BCeX Cy[OB, LUBapTOBbl KOTOPbIX 3aBefeHbl 3a TymOy, a Takxke ee
rnonepeyHyro Sq, KH, mpogonbHyto S, KH, 1 BepTUKanibHYO Sy, KH, npoekuun cnegyet
onpefensatb No opmynam:

S :_Q$, (44)
nsino.cosf
S, :%, (45)
n
S, =Scosacosf, (46)
Sy=Ssinp, (47)

rAe N —4ncno paboTarowmx Tym6, NpMH1Maemoe no Tabnumue 11;
a, B — yr/bl HaKNOHa LWBAPTOBa, rpag, NpUH1UMaeMble no Tabnuue 12.
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—

JIunug KopjioHa

PrcyHOK 17 — Cxema pacnpefeneHns yeunms Ha TymOy oT HaTsXKEeHUS LUBapTOBOB

Tabnunuya 11
HambonbLuas gnnHa cygHa lmax, M 50 1 meHee 150 250 300 1 6onee
HanbosbLuee paccTossHME MeXaY 20 25 30 30
Tymbamu ls, m
Uncno paboTarowmx Tymé n 2 4 6 8
Tabnuya 12
MNonoXeHus TyM6 YT/bl HAKNMOHA LBapTOBa, rpag
Cypa Ha nNpuYyanbHOM a B
COOpy>XeHnn CYAHO B Fpy3y | CyAHO NOpOXKHee
Mopckue Ha kopfoHe 30 20 40
B Tbiny 40 10 20
PeyHble naccaxmpckue | Ha kopfoHe 45 0 0
1 rpy3onaccaxupckue
PeyHble rpysoBble To xe 30 0 0

MpumeyaHue —lNpu pacnonoXXeHUM LWBAPTOBHbIX TyMO Ha OTAENbHO CTOAWMX (hyHAaMeHTax
3HaueHuWe yrna f crefyert NpUHUMATL pasHbIM 30°.

3HayeHMe cu/bl HaTsXKeHMS LwBapToBa S, KH, Ana cydoB peyHoro ota AOMHKHO
NPUHUMATLCA Mo Tabnumue 13.

Tabnuya 13
Cuvna oT HaTsXXeHus WweapToBsa S, KH, 4ns cynos
PacueTHoe BOJOM3MELLEHNE | MacCaXMPCKMX, FPY30MacCaXMpCKux, FPY30BbIX 1 TEXHUUECKOTO (h0TA 6e3
cyfHa B rpysy D, TbiC. T TEXHMYECKOTO (h10Ta CO CM/OLLIHON Py o .
o CN/IOLIHOV HaACTPOMKM
HaACTPOWKO
0,1 n meHee 50 30
0,11-0,5 100 50
051-1 145 100
11-2 195 125
2,1-3 245 145
3,1-5 - 195
51-10 - 245
bosnee 10 - 295
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Cuny, nepefaBaemMyr0 Ha KaKayt) KOHLEBYH TyMOY HOCOBbIMW WM KOPMOBbIMU
NPOAO/IbHBLIMKA  LIBAPTOBaMK, A1 MOPCKMX CY[0B C pacyeTHbIM BOLOW3MELLEHMEM Gosee
50 Tbic. T cnegyeT MNPUHUMATbL PaBHOM MPOAOSLHOW COCTaBASAIOWEA CYMMApPHON CUibl
Niot, KH, OT JelcTBMA BeTpa U TeuyeHWs Ha MpULIBapPTOBaHHOE CYAHO, OrMpeaeneHHOM
corfacHo Tpe6oBaHuam 6.2 — 6.4.

MpumeyaHue — bonee TOUHOE ONPeSENEHNE YCUNIA B LLIBAPTOBBIX C YYETOM KOHKPETHOW CXEMbI
LUBApPTOBKM CyfHa MOXET BbITb BbINOHEHO MO (HOpMynam NpUioXxeHus H.

6.12 ns  cneuuann3npoBaHHbIX MPUYaZIoB  MOPCKUX MOPTOB, COCTOALMX W3
TEXHOMOrMYeCKOl MMOLWAAKA N OTAENbHO CTOALMX NasioB, 3HAYEHWS CyMMapHbIX cun Q. ,

Niot OT A€ACTBMSA BETPA, TEUEHNS, ONPeAeNeHHbIe COrnacHo 6.2, 6.3, JOMKHbI pacnpeaensTbCs
MeXy rpyrnramm LBapTOBHbIX KaHATOB CMeAYHOLLM 06pa3oM:

a) Ha HOCOBble, KOPMOBbIE MPOAObHbIE U MPYXUMHbBIE KaHaTbl — 1o 0,8Q,, , KH;
6) Ha wnpuHrn —no 0,6 Q,,, KH.

Ecnm kaxpaa rpynna LWBapTOBOB 3aBOAUTCA Ha HECKOJIbKO MasioB, TO pacnpeseneHue
YCUINIA MeXAY HMMW [OMYCKaeTca NpUHMMaTb PaBHOMEPHbLIM. 3HayeHus yrios o n B (cm.
PUCYHOK 17) n uucno paboTatlowmx Tymb credyeT ycTaHaBAMBaTb MO PACMOSIOKEHUHO
LLUIBAaPTOBHbIX Masi0B.

MpumeyaHue — [ns CKBO3HbIX MPUYa/bHbIX COOPYXEHWI | 1 11 KnaccoB, pacrofiOXEHHbIX Ha
HeJ0CTaTOYHO 3alMLLEHHbIX OT BO/IHEHWUSA aKBaTOPUAX, PEKOMEHAYETCA YUNUTbIBATbL BOSIHOBYHO COCTaBSAOLLYIO
LUBAPTOBHOM Harpy3ky Ha npuyas, onpegensiemMmyto Ha OCHOBE anpobupoBaHHbIX Ha NPaKTUKe AMHAMUYECKNX

METOZIOB PacyeToB Kauyky MNPULIBAPTOBAHHOIO CyAHA Ha BOJIHEHWM WAM MOfAE/bHbIX WUCMbITaHUiA. NS
npeaBapuTeNbHbIX OLEHOK [0MYCKAeTCs UCMONb30BaHNE METOANKM, NPUBEAEHHOI B NPUAOXKeHWN J1.

7 NepoBble HAarpy3Km Ha rMapPoOTEXHUYECKIME COOPYXKEHUS

OCHOBHbIe pac4yeTHbIe NOM0XKeHUA

7.1 NlefoBble Harpyskun Ha TApPOTEXHUYECKME COOPYXKEHWUS [O/MKHbI OMpefensTbCa Ha
OCHOBE CTaTUCTUYECKUX AaHHbIX O TMAPOMETEOPOSIONMYECKMX W NEOBbIX YC0BUSX B pailoHe
PacroNOXeHNst  COOPYXKEHWS, UCXOAA U3 WX EXErogHOM BeposiTHOCTU  MPeBbILLEHNS
(obecreyeHHOCTH), YCTaHaBNMBAEMbIX B 3aBUCUMMOCTM OT K/lacca COOPYXXeHWn no Tabnuue 14.
Harpysku 0T0 NbAa Ha COOPY>KeHWS ONpeSenstoTcs Ha Nepuos, NefoBbIX BO3AEACTBUN.

Tabnuya 14
Knacc coopy»xeHus L I, 1v
ExxerogHas  BepOSATHOCTb  MpeBblLLeHUs 0,1 1,0
(o6ecneyeHHOCTDL) p, %

7.2 B unCno UCXOLHbIX faHHbIX MO pacyeTy Nef0BbIX HArpy30K BXOAAT:

XapaKTePUCTUKM reOMeTPUYECKNX pa3MepoB 1 (hopM pesnbeda feAsHOro NoKpoBa;

TO/LMHA NbAa;

nepenagbl Temneparyp, HeobXoAMMble MPU pacyeTe HarpyskM OT TemrepaTypHOro
pacLUMpeHNs;

MakCUMa/bHast 1 MUHMMa/IbHas CKOPOCTM NOAXO0AA /ibia K COOPYXKEHUIO;

TemnepaTypa Bo3ayxa, Heobxo4uMas /19 pacyeTa NPOYHOCTM /ibfa; CKOPOCTb BETPA 1 Np.

7.3 VIcxogHble AaHHble N8 pacyeTa NefoBbIX Harpy3oK criefyeT HasHayaTb MyTem
CTAaTUCTMYECKON 006paboTKM MaTepuasioB HaTYpHbIX HabMOAEHUA B COOTBETCTBUM C
eXEerofHon BepOATHOCTbIO NPEBbILLEHNSA MO KNACCY COOPY>KEHUI.
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Mpwn OTCYTCTBUM MaTepyasioB HaTYPHbIX HabNOLEHWIA NelOBbIX YCMIOBUI 38 UCXOAHbIE
[aHHble  TMPUHMMAKOTCA  3HAYeHWA  MapamMeTpoB,  MOJyYEHHbIE  pacyeToM MO
rMAPOMETEOPOSIONMYECKUM YCNOBUAM MECTHOCTW, COOTBETCTBYIOLLMM 3alaHHOW eXXerofHoM
BEPOATHOCTM NMPEBbILLEHNUS.

7.4 T1pOYHOCTHbIE XapaKTepUCTUKM NeAAHOr0 NOKPOoBa: Npeaesibl MPOYHOCTY NbAa Npu
oxatum Re 1 nsrmnbe Ry, MIMa, cnegyeT BbIYUCNATL NO (DOPMYynam:

R, = \/ﬁi(q +A), (48)

i=1

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

roe N — Konn4yecTBO CNOEB OMHAKOBON TOMLLMHBI, HA KOTOPOe pa3buBaeTcs (N0 TO/LLMHE)
paccMaTpuBaemMoe fieisHoe nose, npy atom N = 3;

Ci—3HayeHMe MNPOYHOCTM /fbfa Ha OLHOOCHOe ©xatue, MIMla, B i-M cnoe npu
Temnepatype ti;

Ai — joBepuUTenbHas rpaHMUa ChydvaliHOM norpewHoctn onpegenednin  Ci, MMa,
onpegensieMasi MeTOAaMn MaTeMaTUYECKON CTaTUCTUKMK;

Cb M Ap — 3HaYeHMe TMPOYHOCTU fbfa Ha OAHOOCHOe ©Xatue, MIMa, B HWXHEM Cnoe
paccMaTpuBaeMoro fefsHOro nons npu Temnepatype tp U 4oBEpUTeNbHasA rpaHuLa
CNyYaiiHo NorpeLuHocTy onpeaeneHunin Cp, MIMa, onpeaensemMble Tak Xe, Kak Ci 1 Aj;

th — Temnepatypa fibga Ha rpaHule nef-soga (Temnepatypa 3aMep3aHus), paBHas A/
npecHoli Boabl 0°C, a Ans CconeHoi BoAbl ornpegensemMass Mo copmyrne
t, =—0,057s,, rae sw— ConeHocTb BOfbl, %o.

7.5 HopmatumeHoe 3HauyeHme Ci onpeaensercs ¢ y4eTOM TemnepaTtypbl B i-M C/oe Kak
cpefHee apUMETMYECKOe 3HaueHWe MPOYHOCTM JfibJa B COOTBETCTBMU C  METOAMKOIA
MCNbITaHNA NibAa Ha OLHOOCHOE CXaTune COrnacHO PeKoMeHLyeMoMY MPUoXeHuo 1.

PacnpeseneHne TemnepaTypbl Mo TONWMHE fbAa WU ONpPeAesieHne ee 3HayeHus B i-M
Cnoe MpUHUMaeTca NO HaTypHbIM AaHHLIM WAW MPU UX OTCYTCTBUW HA OCHOBE peLleHus
3afa4n TennonpoBOAHOCTM MPU CTaLMOHApPHOM peXxume No TeMnepaTtype BO34yXa, CKOPOCTU
BeTpa, AENCTBYIOLWMM TEUYEHUAM COOTBETCTBYHOLLENA €XKero4HON BEPOSTHOCTM NPEBbLILLIEHNS C
YYETOM K/iacca COOPYXKEHUIA.

[Mpn OTCYTCTBMM OMbITHBIX [aHHbIX 3HayeHWe C; [OMYCKaeTca MPUHMMATL MO
Tabnuuam 15 n 16.

3HaueHmne [0BEPUTENbHOW BEPOSTHOCTM O BEIMYMH R: 1 Rf npu pacyeTax efoBbIX
Harpy3ok npuHUmaeTcs pasBHbiM 0,99 ans coopyxxeHuin | knacca n 0,95 — ans COOPY>XKEHWiA
I1 v 11l knaccos.

7.6 Mpy pacCMOTPEHUM NPOYHOCTU /bAa B YCMOBMSX MEPBOW MOABMXKKM PEYHOrO
NefsHOro NoKpoBa 3HayeHus Re 1 Ry, onpeaeneHHble no opmynam (48) u (49), fonyckaetcs
YMeHbLLUATb NYTeM YMHOXEHUSA UX Ha KO3(ULMEHT, NPUHUMAEMbIIA:

Ans pek 6acceitHa CpeaHero n BepxHero Amypa u tora 3abalikanbs — 0,45;

Ans pek 6acceiiHa HmxkHero Amypa, CpefHeid JleHbl, EHnces o EHuceiicka, O6bu o
OKTSA6PLCKOro 1 ceBepa eBponeinckon yactn Poccun Re - 0,5;

Ans pek 6acceitHa BepxHero [Henpa, BepxHein Bonru, Kambl n To6ona, H130BbS [OHa,
Bonru, ¥Ypana n O6u, mexaypeubss Obu 1 EHuces, BepxHeir JleHbl, AnjaHa U KpariHero
ceBepo-BocToKa Poccun — 0,64;

AN HYKHUX TeYeHUA EHncest n J1eHbl 1 pek NX Mexaypeubs, pek 6acceitHa Antas — 0,83;

A1 PeK LieHTpa, CeBepo-3anaja 1 roro-BocToKa eBponerickoin Yyactu Poccum — 0,83.
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Ta6bnunuya 15
TWN KPUCTANNNYECKOI TemnepaTypa Nbfa B i-M cnoe negaHoro nong t;,°C
JoseputensHas
CTPYKTYpbI BEDOSTHOCTS, O 0 | -3 | -15 | -30
NPecHOBOAHOrO NibAia 3HaueHus CixA;, Mla

3epHUCTLIN 1,2 3,1 4.8 5,8
(CHeXHbIN) 0,95 +0,1 +0,2 +0,3 +0,4
0,99 10,1 10,3 0,4 10,6
Mpr3aMaTUYecKuii 15 3,5 5,3 6,5
(cTon6uatbli) 0,95 +0,2 +0,3 +0,4 +0,5
0,99 10,3 0,4 0,6 10,7
BoNOKHUCTBI 0,8 2,0 3,2 3,8
(wecToBaro- 0,95 +0,1 +0,2 +0,3 +0,4
NroMbyaThlin) 0,99 0,1 10,3 +0,4 10,6

MpumeyaHwue — B nepuoj BeCEHHEro Nefoxoia npy Nepexoie Temneparypbl BO3ayXa Yepes Hofb
[OnycKaeTcs NpUHUMAThL TeMMepaTypy fba paBHOM HyMO Npu TonwwmHe nbaa: 0,5 M — vepes 1 cyTku; 1 M —
yepes 5 cyTok; 1,5 M — yepes 11 cyToK; 2 M — yepe3 19 CyTOK.

Ta6bnunuya 16
Tun KonnuecTso XunaKoii ¢asbl B i-M ¢/ioe negsHoro nons, &, r/xr
KpUCTanInyecKom [JoBeputenbHas 200 | 100 | 50 | o5 | 10 | 1
CTPYKTYPbl MOPCKOFO |  BEPOSTHOCTb, O
nbaa 3HaueHus CizA;, MlMa
0,8 1,0 1,6 3,4 6,0 8,4
3epHUCTbIN 0,95 10,2 10,2 10,2 +0,4 10,5 +0,5
0,99 +0,3 +0,3 +0,3 +0,6 +0,7 +0,7
0,3 0,4 0,7 1,9 3,9 6,0
BONOKHMCTBIN 0,95 10,1 0,1 0,1 10,2 10,4 +0,5
0,99 0,1 +0,1 +0,1 +0,3 +0,6 +0,7

MprumeyaHmne —KonmuecTo XXNAKOW (hasbl B i-M Crioe fegaHoro nons, &;, r/kr, onpegensercs no
thopmynam:

& =-s;(1-0,018t;)/0,018;, 0<t <-7,3°C;

& :—sim, —7,3<t; <-22,4°C;
0,03-0,014;

Ei =i m —22,4 <t; <30 °C.
2,0-0,108t;

roe Si — COMEHOCTb Nibaa B i-M C/Ioe NIGASHOrO Mons, onpedensieMas Mo OMbITHbIM faHHbIM, @ MPW WX OTCYTCTBUK
MPUHIMAEMast OZYIHAKOBOW MO TO/LLMHE MOJA W PaBHOA 0,2, /191 ibfla BO3PACTOM [0 fByX MecsLieB uim 0,15s,, Ans Nbia
BO3pacToM 2 MecsiLia 1 6oree.

7.7 CTpoeHue nefsHoro nons (PevyHoro M MOPCKOro) OrpefensieTcs Nno  AaHHbIM
KpucTannorpafuyeckoro NccnefoBaHns; Npy UX OTCYTCTBUM LOMYCKaeTCs NPUHUMATb, YTO:

NeAsAHON MOKPOB OTKPbITbIX 03ep, BOAOXPaHWIUL, W KPYMHbIX PeK COCTOUT W3
3€PHUCTOrO0 M MPU3MaTUYECKOr0 NbJ0B;

NefsHON NMOKPOB MOpPel M YCTbeBbIX YYaCTKOB pek, Bnajatowmnx B MOpS, COCTOUT Y3
3€PHUCTOr0 M BO/IOKHWUCTOrO NbJ0B.

TonwmHa cnos 3epHUCTOrO fibfa, Pacnosararollerocs B BepxXHel 4acTu NeAsHOro
MOKPOBa, OTHOCUTCSA K TO/LMHE C/IOSA NPU3MATUYECKOro AN BOIOKHUCTONO /ibfja Kak 1:3.
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Harpysku Ha COOPY>eHUs OT MoJiei POBHOTO fbaa

7.8 Harpy3ky OT BO3AEACTBMS [BVKYLLMXCA NeAsHbIX TMOMeiA Ha COOPYXKEHUst C
BEPTUKANLHON NepefHeli rpaHblo  HEOGXOAMMO OMpefensTb: Ha OTAENbHO CTOSLLYHO

onopy (PUCYHOK 18) ¢ nepeAHeil rpaHb0 B BUAE TPEYrofbHWUKA, MHOFOrpaHHUKa Wn

UMMMHAPUYECKOro oyepTaHus Fc p, MH, no dopmyne

F,, =1,26-10°Vh,\/mAkk, R ptgy , (50)

a CEKLMIO NPOTSKEHHOI0 COOpYXeHus (pUcyHoK 19) Few, MH, no hopmyne

F.., =2,2-10°Vh,\JAk,pR. , (51)

rae V — CKOpOCTb [ABUXKEHWA NefAHOro noss, M/c. Jng BOJOXpaHWUINLL U MOpPEin AonycKaeTca
NMPUHMMATb CKOPOCTb [ABMXKEHWUA NIeAAHOro nons pasHOM 3 %-HOMY 3HaYeHuHo
CKOPOCTW BeTpa B pacyeTHblA MEpUOf BPEMEHU eXerofHOW BeposTHOCTU
MpeBbILIEeHNS B 3aBUCUMOCTY OT Kacca KanutaibHOCTN COOPY>KEHUS;

hd — TONLMHA POBHOTO /bAa;

m — KO3(h(hMUMEHT opMbl ONOPbI B N1aHe, NPMHUMaeMbI No Tabnuue 17,

A — MakCUMa/IbHas nowasib NefaHoro nong (MM CymMMapHas nuowiafb HecKOSbKMX
NeAsHbIX MOMei, OKasbIBAKOLWMX [aBfieHne APYr Ha fpyra), M2, KOTopas MOXeT
BO3/ENCTBOBATb Ha PacCUMTLIBAEMbIA 3/1EMEHT COOPYXXEHWs, onpefenseMas Mo
HaTYpHbIM Hab/MIOAEHUAM WM MPUHUMAaEMas B 3aBUCUMMOCTM OT MOMEepeyHbIX
pa3MepoB MposeTa coopyxxeHns Kak A=312, (rae | — nponeT coopyeHus);

Kb — KO3(h(hMLMEHT, MPUHUMaEMBbIA 1o Tabnmue 18;

kv — KO3(h(hULMEHT, NprHUMaeMbli no Tabnuue 19;

Yy — MOMI0BMHA Yr/ia 3a0CTPEHNS NepefHelt rpaHy Onopbl B NaHe Ha YpOBHE AeNCTBUSA
nbfa, rpag; 419 Oornopbl B BUAE MHOrOrpaHHUKa Wam nonyuupKy/bHOIO O4epTaHus
Heob6XxoAMMOo nNpuHuMaTb y=70°;

Rc — 0603Ha4eHmMe TO Xe, UToO U B 7.4;

P — NIOTHOCTb BOABI, KI/M°,

)
e
—— =
T
o
=y rvp
A LT i ——
— T =
1

PncyHok 18 — Cxema npuioXeHUS Harpyskm oT ABUXKYLLIEroca nefgaHoro nossa Ha otae/1bHo
CTOALLYIO BEPTUKa/IbHYHO 0Mnopy
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Y

PrcyHOK 19 — Cxema NpUIoXKeHUSI Harpy3Kuy OT ABUKYLLEFOCS NIeASHOMO0 MO/s HA CEKLMIO

COOPYXeHus
Ta6bnunuya 17
KoathdmupeHTt [ins onopbl ¢ NepegHeli rpaHbLo B BUAe
(hopmbl TPeyronbH1Ka C Yr/ioM 3a0CTPEHMSA B MiaHe MHOrOrpaHHuKa
nepefHei 2y, rpag nm
rpaHu onopel 45 60 75 90 120 MoYLMPKYLHOTO fpAMOyroneHKa
B M/1aHe ouepTaHus
m 041 | 047 0,52 0,58 0,71 0,83 1
MpumMmeuaHne — Bcayyae NOABYXKMA CMep3LLIEroCca C OMOPOIA NeAAHOr0 MoAa Afs OMnopbl €
nepegHeil rpaHbio B BuAe TPEYrosbHUKa U MPAMOYro/bHUKa MPUHUMaeTcs m = 1 Ans onop ¢ nepefHel

rpaHblo B BUAE MHOTOrpaHHWKa WK NofyUMPKYILHOro ouepTaHms m = 1,26.

Ta6bnunuya 18
3HayeHue b/hg 0,3 1 MeHee 1 3 10 15 25 50 v 6oree
KoaduumeHT Ky 55 3,3 2,2 1,3 1,1 1,0 0,5
b — WKpK1Ha OnopbI Mo PPOHTY Ha YPOBHE AENCTBUS Nbaa, M.
Tabnuya 19
3HaueHve £, , ¢ 107 v menee | 5-10° | 10*-5-10" 107 5-10° | 1071 6onee
KoaththmumeHT ky 0,1 0,9 1,0 0,8 0,5 0,3

&, — 3(bheKTMBHAA CKOPOCTb flehopman NbAa B 30He ero B3aUMOAEIACTBUS € OMOpoi, ¢, onpeaensemas

no qopmyne &, =V / (kb),
< 15, paBHbIM 4, a npun b/hy (um

rae k; — KoathuumeHT, npuHUMaemblii npu b/hy (uam by /hy)
< 25 koahdmumeHT Kk, onpegensetca

by /hy) = 25 paHbiM 2; npu 15<b/h; (um bg/hy)
NVHEHOV MHTEPNONALMER MeXaY 3HAYEHNAMUN 4 1 2,

MakcumasibHas CKOPOCTb, YUMTbIBAOLLAsA CKOPOCTb MPUNOXEHUS HArpy3ku ¢ KOTOPON
HaYyMHAEeTCA 30Ha XPYNKOro paspyweHus, coctasnsetr 0,15 m/c, muHumanbHas — 0,01 m/c.
Mpwu aTom, Harpyska Fcp, ornpegenedHas no opmysne (50), He MOXET ObITb 60/bLLE HArpPy3KK

Fb,p MH, onpegensiemoii no gopmyne
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F, , = mk.k, R bh,, (52)

a Harpyska Fcw, onpegeneHHast no copmyrne (51), He MOXET ObITb 60MbLLE HArpy3kn Fpw,
MH, onpeaensiemoli no opmyne

Fb,w = ka Rcbshd ! (53)

rae k — KoapmumeHT, NpuHMMaemblii no Tabnuue 20;
bs — LWUMpWHa CeKUMU MNPOTSXKEHHONO COOPYXEHWA MO (DPOHTY Ha YPOBHE [eiCTBUS
nbfAa, M.
Harpysky OT BO3feiCTBWSA NeAsHOro nois Ha Onopy C MnepedHeil rpaHbl B BuAe
NPSMOYrofibHUKa cnefyeTt onpeaensatb no gopmyne (52).

Ta6bnunuya 20
3HaueHve b/hg (uim ngb/hg) | 0,3 1 MeHee 1 3 10 20 25 1 6onee
KoaduumeHT K (nnm ky) 1 0,9 0,8 0,6 0,5 0,4

7.9 Harpysky OT BO3AelCTBUS ABVKYLLErocs NeAsHOro nons Ha OTAENbHO CTOSLLYHO
KOHMYECKYH OMOpY WM KOHMYECKWIA neaope3 NonyuupKynbHOro ovepTaHus (prcyHok 20) npu
OTCYTCTBUM CMepP3aHus CO IbJOM HE06X0AMMO ONpeaenaTb No hopMynam:

a) FOPU30HTA/IbHYHO COCTaBNAOLLYIO Harpy3ku Fyp, MH,

Fop =| Knik, (RZ +10°Kk, ,pghyd® +10 "k, ;pgh, (d* ~d7) [k, (54)
0) BEPTUKa/IbHYHO COCTaBNAOLLYIO Harpy3ku Fyp, MH,
F,» =k,F, +10°k, ,pgh, (d* —d?), (55)

rge Kn,1, Kn,2 — KOAPMLMEHTBI, MPUHUMaEMbIe Mo Tabnumue 21;
Kn,3, Kn, Kv,1, kv,2 — KO3(hhmLMEHTBI, NPprHMMaeMble No Tabnuue 22;
kvf — KO3(MLMEHT, NPMHMMaeMbIiA No Tabnuue 22a;
P — NIOTHOCTb BO/bI, KI/M*;
g — YCKOpeHue CBOGOAHOrO naeHns, pasHoe 9,81 m/c?;
d — anameTp KoHyca Mo BaTepINHUN, M;
dt — BepXHWI AaMeTp KOHYyca, M;
B —yron HaknoHa o6pa3ylowein KoHyca (MepefHein rpaHn COOPYIXKEHUS
OTKOCHOIO Npous) K rOPU30HTY, rpag,
Rf, ha M b — 0603HaYeHns Te e, YTo B 7.4 1 7.8.

Tabnuya 21
—6 2
snavenne 10 P99 g g 0,5 1 5 10 25 50 100
Rihy
KoahduumeHTsb!:
Kn1 1,6 1,6 1,7 19 2,1 2,5 2,9 3,5
Kn.2 0,31 0,24 0,21 0,11 0,08 0,05 0,02 0,02

Ha cekuMto OTKOCHOro Mpoduns N OTAENbHO CTOSLLYIO OMOpYy MpPSIMOYTO/IbHOrO
CEYEHMs| C HAK/IOHHOW nepedHeil rpaHbio (PUCYHOK 21) HarpysKy OT BO3JeCTBUS
[BWXKYLLErocs NefissHoro nons cieayeT onpeaensitb no Gopmynam:

a) rOpPM30HTa/IbHYIO COCTABNIAOLLYIO Harpyskn Fn, MH,
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F, =kk,Rbhtg (B +arctgf )+ m,[1+ A (f —0,1)+ A, (f —0,1)Ib, (56)
0) BepTUKa/IbHYIO COCTaBNAIOLLYIO Harpy3kun Fy, MH
F, =kgk,R,bh, +m,[1+ A, (f-0,1) ]b, (57)

roe ks — KO3(hUUMEHT, NpUHMMaeMbIin No Tabnuue 23;
Ka — KO3(hMLMeEHT, NprHMMaeMblin o Tabnuue 24;
Mh — KO3((PULMEHT, MPUHUMaEMBbIA 1Mo Tabnmue 25;
A1, A2, Az — KO3(h(ULMEHT, NPUHMMaEMbIN No Tabnuue 26;
My — KOAPMULMUEHT, NPUHUMaEMbI No Tabnuue 27,

f — KoahhnuMeHT TpeHus.

Tabnuya 22
3HaueHve B, rpag 20 30 40 50 60 70
KoahduumeHTsb!:
Kn,3 0,25 0,27 0,31 0,36 0,46 0,67
Kn.a 0,7 0,9 1,3 1,8 2,6 5,3
Kv,1 2,2 1,6 1,1 0,8 0,5 0,3
Kv,2 0,041 0,042 0,039 0,034 0,026 0,017
MpumeuaHwue — [daHHble 370N TabAWLbI COOTBETCTBYHOT KOIMMULMEHTY TPEHNS MEXAY /TbA0M 1
coopy>keHveM, pasHomy 0,15.

Tabnuuya 22a

3HaveHve 103-pV2/Rs

3Ea:e”"'e 0,08 v Meree | 0.8 | 16 | 3.2 [ 54
» TPaA KoathdhmumeHT Ky ¢

40-50 1 2,0 2,7 3,7 47

60 1 2,0 2,6 3,5 3,6

70 1 1,9 2,7

PricyHOK 20 — Cxema NpUIoXKeHUst Harpy3oK 0T ABVXKYLLIErocsl NIesHOro Nossi Ha OTAebHO
CTOSILLYIO KOHUYECKYHO Oropy
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KoappmumeHTbl ks, mh v my MpUHMMAKOTCA B 3aBUCMMOCTM OT BbICOTbI Ah, M,
HaZIBOAHOIO CKOM/eHWs O0OG/IOMKOB /bfa Yy OTKOCa WAW NepefHein rpaHu COOPYXXEHUS.
3HaueHune Ah onpegenseTcs NO AaHHbIM HAaTYPHbIX HabMOLEHWIA, a MPU UX OTCYTCTBUM MO
pesy/nbTaTam MoAenupoBaHus. Mpu 3ToM Ah He MOXET ObiTb 60/bLUE BO3BbILLEHUA TPEOHA

COOPY)XEHUs Haf, YPOBHEM BOfbl.

Tabnuya 23
B, rpaj 30 40 50 60 70
ke 1,0 15 2,0 25 2,5
Tabnunuya 24
Ah, M 0,5 1,0 2,0 3,0 4,0
KoahduumeHT ka 0,039 0,48 0,062 0,073 0,083
Tabnuya 25
AR 3HaueHus my, MH/m, npu B, rpag
M 30 40 50 60 70
0,5 0,044 0,058 0,143 0,316 0,746
1,0 0,089 0,178 0,319 0,642 1,463
2,0 0,238 0,484 0,746 1,394 3,076
3,0 0,499 0,847 1,213 2,157 4,635
40 0,622 1,303 1,790 3,084 6,510
Tabnunuya 26
B, rpag 30 40 50 60 70
A1 1,92 2,01 2,09 2,17 2,22
A, 1,19 2,68 4,70 12,20 60,0
Az 2,07 1,35 0,75 0,41 0,24
Tabnuuya 27
AR 3HayeHua my, MH/m, npu 3, rpag
M 30 40 50 60 70
0,5 0,018 0,056 0,095 0,138 0,186
1,0 0,157 0,172 0,211 0,281 0,365
2,0 0,426 0,444 0,485 0,607 0,767
3,0 0,721 0,740 0,773 0,933 0,155
40 1,080 1,099 1,122 1,327 1,620

B cnyyae noaBuKKM CMep3LUerocd C KOHWYECKMM COOPYXKeHWeM fefdHOro nons
ropu3oHTa/IbHaA cocTaBnArLWaa Harpyskn Fng, MH, onpegenseTca Kak Ha LWAINHOPUYECKYHO
OrMopy C pacyeTHON LIMPWHOW b paBHOI AMameTpy KOHyca Ha YpOBHe AEWCTBWA Nbaa, Mo

(hopmyne

F. =k,

b.p?

pi (58)
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rae kgi — KOath(huLMeHT, NpUHMMaemblii no Tabnuue 28;
Fb,p — 0603Ha4eHMe TO Xe, 4YTOo B 7.8.
BepTukasibHas coCcTaBnAaroLLas Harpy3ku Fy,p B 3TOM C/lydae OTCYTCTBYeT.

Tabnwunuya 28
YTron Hak/I0Ha 06pa3ytoLmeid KOHLbI B, rpag 45 60 75 90
KoaththmumeHT Kg; 0,60 0,79 0,92 1,00

PucyHoK 21 — CxeMa NPUNoXKeHUs Harpys3oK OT ABUXXYLLIErocs neisHoro nossi Ha Coopy>keHune
OTKOCHOI0 npotunns

7.10 Harpy3ky OT BO3[eNCTBMA [ABMXKYLLErOCA NeAsHOro rMoas Ha COOPY>KEHMe,
COCTOALEe W3 CUCTEMbI BEPTUKaIbHbIX KOMOHH, Fp, MH (pycyHOK 22) Heobxoavmo
onpeaensTtb No opmyne

F, =nKK,F,, (59)
rfe Ny — 06LLEe YMCMIO KOMIOHH B COOPY>KEHUW,
Fb,p — NpegensHasn Harpyska, onpegensemas no gopmyne (52);
K1 — KoathhmumeHT, onpeaensiemblii no opmyne
K, =0,83+0,17n"?; (60)

K2 — Koath(hnumeHT, NpuHMMaembliii no Tabnuue 29.

MpuMeuyaHwune — 3HaueHUs KoapduumeHTa Ki, onpegeneHHsle no gopmyne (60), COOTBETCTBYIOT
KO3(h(ULMEHTY BapuaLMm npegesia NPOYHOCTM /bfa NPY OfLHOOCHOM CXaTuu, pasHomy 0,2.
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PrcyHok 22 — CxemMa NpUiokeHUs Harpysku oT ABVXKYLLIEroCs NefAHOro noJsid Ha CoopyXkeHue
N3 CUCTEMbI BEPTUKA/IbHBIX KOJIOHH

Tabnuya 29
3HaveHue b/a 0,1 n meHee 0,5 1
KoahmumeHt Ko 1 0,55+0, 45'%n k?

a — Luar KOMOHH, M;

kn — KOath(hmumeHT, NpuHMMaemblii o Taénuue 20 npu nsb /hg;

N — YMC/O KOMOHH B NEPBOM PALY MO PPOHTY COOPYXKEHUS.

ha, b 1 k — 0603HauYeHUs, hopMyNbl U METOABI UX ONpPeAeneHNns Te Xe, YTo B 7.8.

JloKanbHoe fiaBneHve NnefoBbIX 06pasoBaHul

7.11 lokasbHOe [aBfieHNe Ha 3/1IEMEHTbI COOPY)XXEHWUI OT BO3AENCTBUS JIef0BbIX
06pa30BaHuWin He JO/MKHO NPEBbILATL Npefena NPOYHOCTY Nbja Ha cxxaTue Re.

7.12 Harpysky OT  BO3[EACTBMS  OCTAaHOBMBLUErocsi MNOMsi  POBHOrMO  fNibAa,
HaBa/IMBAIOLLErOCA Ha COOPY>KEeHWe npu [JeNCTBUM TeyeHus BoAbl M BeTpa Fs, MH,
Heob6Xxo4MMO onpesfensTs Mo opmyse

Fo=(p, + P+ +D,.)A, (61)
B KOTOPOWA BENIMUMHBI Py, Pv, Pi U Pua, MIMa, onpegenstoTcs No opmynam:
P, =5-10"pV,; (62)
-7 hdpvnfax .

m
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P, =9,4-107 h,pgi; (64)

pu,a =2 '10711pvv5,max ) (65)

rae Vimax — MaKCUMasibHasi CKOPOCTb TeUeHNS BOAbl NMOAO NbAOM B NEPUOL lefoxoaa, M/c;
Vw,max — MAKCUMa/IbHasi CKOPOCTb BETPa B Mepuog, nefoxoaa, M/c;
Lm— CpegHsas AAMHA NIeAsHOro Nons MO Hafpae/leHW0 MNOTOKa, MNpUHMMaeMas
N0 [aHHbIM HaTYpHbIX Ha6GMIOAEHWIA, NPU KUX OTCYTCTBUM L1 PeK LOonycKaeTcs
NPUHUMaTb Lm paBHON YTPOEHHOW LUMPUHE PEKN, M;
| — YK/IOH MOBEPXHOCTU MOTOKa;
hd n A — 0603Ha4YeHNs Te Xe, 4TO B 7.8.
Mpwu atom, Harpyska Fs, onpegeneHHas no ¢opmyne (61), He MOXeT 6blTb 60/bLUe
Harpysku Fyw, onpegeneHHoin no opmyne (53) npu ky=0,1.
MpumeyaHunsn
1 PacueTHas LLNPWHa neaaHoro nond NpuHMUMaeTCA Nno AaHHbIM HaTYpPHbIX Ha6m0,qu|/||‘/’|, a And 3aTBOPOB
NN aHaNoOTrNYHbIX COOpy)KGHI/II7I — He bonee LUMPUHbI NPONETa COOPYXKEHNA.

2 TOUYKy MPUNOXKEHUSI PAaBHOAEMCTBYIOLLE fef0BOM HAarpy3kM HEo6XOAMMO MPUHMMATL  HUXKE
pacyeTHOro ypoBHS Boabl Ha 0,2hg B 3MMHMIA Neprog, a B MepUOZ BECEHHETO Nefoxoda — Ha 0,4hq.

Harpysku Ha coopyXXeHWsi OT CMJ/IOWIHOr0 JIeAssHOr0 MOKpoBa MpW  ero
TeMnepaTypHOM PacLLMPEHUN

7.13 Fopu3oHTa/IbHY0 Harpysky g, MH/M, (Ha 1 M 4/iMHbl N0 ()POHTY NPOTSXKEHHOTO
COOPY>KEHUA)) OT CMJ/IOLIHOrO /Ie4AHOr0 MOKPOBa MPW ero TemmepaTypHOM pacLUVpeHum
HEOO6X0AMMO  MPUHMMATL  PaBHOM  HaMbOMblUEMY 3HAYEHWKO M3 MOMYYEHHbIX 34
paccMaTpuBaeMblii psig NeT.

3HaueHna q onpegensoTcs Mo rpadukam (PUCYHOK 23) Npu 3afaHHbIX 3HAYEHUAX
nepenagoB TemnepaTypbl Bo3gyxa A6,°C, W COOTBETCTBYHOLMX WM peasibHbIX U
MPUBELEHHbIX TOJILLMHAX NPECHOr0 NbAa ha, M, 1 Nred, M.

3HaueHuna AB cnefyeT BbIGMpaTb NyTeEM PacCMOTPEHUS rpadurKoB Xofa TemnepaTypbl
BO34yXa B Ie[lOCTaBHbIN NepuoL A8 KaX4Oro roga v3 paccmarpvBaemoro psga net npu
ANNTeNbHOCTY nepenagos oT 5 4 Ao 20 cyT.

3HayeHns hq NpuHMMAOTCA paBHLIMW  CPEAHUM  TOMWMHAM  /Ib4a K MOMEHTY
TemrepaTypHOro pacLUnpeHuns nbaa.

3HaveHns hred, M, HEOBXOAUMO ONpefeNiTb No (opMysie € y4eTOM MPUBELEHUS BCEX
COCTaB/IAOLMX K (DU3NYECKM CBOCTBAM ibja

N, =h, +1,43h +h, (66)

rae hs — cpefiHss TONLLMHA CHera, M;
hr — fo6aBOYHas TONLMHA NbAa, M, onpeaensemas no Taénumue 30.

Ta6nunuya 30
006aBOYHaA TOMLWLMHA Nbaa hr, M, NPU Cpe, Hel TemnepaType Bo3ayxa ea
Cren cropect: A e cera v gy

" 0° -10° —20° -30°

1 0,46 0,45 0,45 0,45

3 0,15 0,15 0,15 0,15

5 0,09 0,09 0,09 0,09

10 0,046 0,045 0,045 0,045
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PucyHoK 23 — MpavK 3Ha4eHNin Harpysku ¢ Npy TemnepaTypHOM pacLUMPeHUn MPecHoro Nbaa

7.14 Harpy3ky OT BO3[eiCTBMA /NeAsdHOro MOKpoBa MpU  ero  TemnepaTypHOM
pacluvMpeHnn Ha OTAeNbHO CTosillee coopykeHue Ft, MH, Heobxogumo onpegensatb Mo

(hopmyne
F =k.aab, (67)
rae k. — KO3MULMEHT, MpMHMMaembli no Tabnuue 31;
g, b — 0603HaueHus Te xe, yto B 7.8 1 7.13.
Tabnunuya 31
3HaueHue L/b 1 5 15 25 50 75 100
KoadunumeHT k. 1 2 4 6 10 14 17

L — paccTosiH/e OT OT/Ae/bHO CTOSILLErO COOPYXKEHUS 0 TPELUMHbI, 06pa3ytOLLEcs NPy NPOACTbHOM
n3rnbe nbfa, Ao Gepera Uan Apyroro NpPOTSXKEHHOrO COOPYXXEHUS, M.
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Mpy aTom Harpyska F:, ornpegeneHHas no dqopmyne (67), He MOXeT ObiTb 60/bLUe
Harpysku Fip, MH, onpegensiemoit no opmyne

F,=Rbh, (68)

rae Re — 0603HayeHue TO e, 4To B 7.4.
7.15 TO4Ky nNpUIOXeHNs pPaBHOAENCTBYIOLLEN Nef0BOM Harpy3ku, OrnpeaeneHHoMN
cornacHo 7.14, HeobxoaMMo NPUHMMATL HIXKe pacyeTHOro ypoBHS BoAbl Ha 0,25hc.

Harpy3ky OT NprMep3LLEro K COOPY>XEHWUIO fieflAHOr0 NMoKpoBa Mpu M3MeHEHUN
YPOBHS BOAbl

7.16 BepTuka/sibHyt0 Harpysky (Ha 1M [OAMHbI NO  (PPOHTY COOPYXeHus) OT
NMPUMEP3LLEro K COOPYXKEHWIO JIeHOrO MOKPOBa MPU W3MEHEHWW YPOBHA BOAbl fq,
MH/m (pucyHok 24), Heo6xo41MMO onpefensTs no hopmyse

V2 1/12
fd =2,24 '10_4 pghohmax (h—3] ) (69)
rae ho— M3MeHeHue YpoBHSA BOAbI, M; NPY 3TOM ho < hmax;

hmax — MakcMasibHas TO/MLWMHA IeAAHOr0 NMOKpPoBa, M;

V — KUHEMaTUYeCKas BA3KOCTb BOfbl; npu Temnepatype 0 °C v=1,793-10° m?/c.

) M
a —
Y . ;g
g YBII l E ;/
- 2 ] - -:z)__ £ _/I/..
w¥B . “/ .i_:i;{/:;?-._-'f’/'f:,*._ £
=1 a7
1 /
-
. o
Ly P it - P
6)
M
VB
e — | — B
oVBI1 :
[
s
T T T TS

a — Npu NOHWKeHUN Y B; 6 — Npu NoBblweHUN YB;
YBJ1 - ypoBeHb BOAbl NpW fiefocTase

PUCYHOK 24 — CxeMbl NMPUIOXEHUA Harpys3oK OT MPUMEPS3LLIEro K COOPY>KEHWIO N1efAHOro
MOKpPOBa Mpu U3MEHEHU YPOBHSA BoAbI (YB)
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Harpyska fq, onpegeneHHas no copmyrne (69), He MOXeT ObITb 60/blUE HArpysku
fa.lim, MH/M, onpegensiemoii no hopmyne

V2 1/12
fd,lim = 7' 68 '10_2 hmax ( ghs ] (Gc,lim + cSt,lim ) ! (70)

I Oc,lim — NPefeIbHOe HanpshKeHWe B CKATOM C/10e U3rnbaeMoro nefsaHoro nokposa, MMa,
onpegensieMoe Kak (Ci+Aj) A1 HWKHEro Ccfios JfIefsHOro MokKposa npu
TemnepaType t, B Cly4vae MOHMXKEHUA YPOBHS BOAbI WM 411 BEPXHEro Cros
nejAHOro NOKpoBa Npu TemrnepaType ty B C/lyyae NnoBbILIEHNA YPOBHSA BOAbI;

Otlim — NPefeNibHOe  HanpshkeHWe B PacTAHYTOM  C/loe  M3rnmbaemMoro  nefsHoro
nokposa, MlMa, onpegensemoe kak 0,3(Ci+Ai) Ans BepxHero cnos negsaHoro
MoKpoBa MNpu TemrepaType ty B Cy4yae MOHMXKEHUA YPOBHA BOAbl WIN AJiF
HVXXHEro Cnos NefsHoOro nokposa npu Temnepatype t, B Cnyvae MOBbILLEHNS
YPOBHS BOAbI;

Ci, Ai, to — 0603HaYeHns Te Xe, YTo B 7.4.

7.17 MOMEHT  cuiibl, BOCMPUHMMAEMbIA 1M  NPOTSXXEHHOr0  COOPYXKEHWUA  OT
npumvepswero negaHoro nokposa, M, (MH-m)/M, npu uW3MeHeHUW YPOBHA BO[bI

(pvCyHOK 24), He06X0AMMO OMpeaenaTb Nno gpopmysne

3 1/6
M, =2,2-10°pghh__ (ghﬂ} : (71)

V2

rae ho, hmax — 0603HaYeHns Te e, 4To B 6.16.
[Mpw 3TOM MOMEHT cunbl My, onpeaeneHHbIn no gopmyne (71), He MOXET ObITb 60/bLLIE
MoMeHTa My iim, (MH:-M)/M, onpesgensemoro no opmyne

M - max c,lim ’ 72
I,lim 12 ( )

h2 (G +Gy jim )

rae Oclim, Otlim — 0603Ha4YeHWs Te Xe, YTo B 7.16.

7.18 BepTuKa/bHYHO Harpysky Ha OTAe/IbHO CTOSILLYK OMopy WM CBaliHbIA KYCT OT
NnpuMep3LLIero K COOPY)XKEHUIO N1IefAHOr0 TMOKpoBa MNPW  W3MEHEHWW YPOBHA BOAbI
Fd,p, MH (pucyHok 25), Heo6xo4umo onpesensTs Mo opmyre

Fip=KR h? (73)

f ' 'max ?
rae ki — KoapuumeHT, onpeaensemMslii no opmyne
k, =0,6+0,15D/h,,, (74)

raoe D — nonepeyHblin pasmep (AvameTp) 0Nopbl UK CBaHOIO KyCTa, M;
Rt 1 hmax — 0603HaYeHns1 Te e, uToB 7.4 1 7.16.

MpumeyaHwue - MNpynpaMoyronLHOA GopMe OMOpbl B NfaHe CO CTOPOHaMu b 1 ¢, uam ans
COOPY>KEHUs, COCTOSLLErO M3 CUCTEMbl KO/IOHH WM KyCTa CBail C BHELUHUMMW pa3Mepamy OMOPHOW 4acTu Ha

YPOBHe felicTaus nbfa b u ¢, M, gonyckaetcs npuHumMats D =+/bc , m.
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a — npu NoHWkeHnn YB; 6 — npu nosbiweHun YB

PucyHoK 25 — CxeMbl NPUIOXEHWUS HArpy3KM K OTAe/IbHO CTOSALLE 0nope OT NpUMep3LUero K
Heli NeAstHOro NOKpoBa Npu N3MeHeHUW YpoBHSA Bofbl (YB)

7.19 BepTuKa/ibHYH HarpysKy Ha COOpYy>eHue, COCTOSLLEe M3 CUCTEMbl BEPTUKa/IbHbIX
KOMOHH, OT MpMMep3Llero K ornopam JfiefsHOro MoKpoBa MNpW M3MEHEHUW YPOBHSA BOAbI
Faf, MH (pcyHOK 26), HeOO6X0AMMO OMpeaensTb no opmyne

Fd,f = KFd,pnf ) (75)
Ny

K= H Ky, (76)
k=1
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rae K — KoathmumeHT, onpefensiemMblii Kak npoussegeHne KoapduumeHToB Kj,
NPUHUMAEMbIX /19 K&XA0M M3 N KOMOHH MO rpafmkaM pucyHka 27 npu
3 V12
b Ihimax
2
himax v
ak — paccTosiHMe OT OCU NPOW3BO/NIbHO BblIGPAHHOW OCHOBHOW KO/IOHHbLI A0 OCK
k-1 KONOHHbI (PUCYHOK 26), M;
b, nt, hmax ¥ Fqp — 0603Ha4YeHns Te Xxe, yto B 7.8, 7.10, 7.17, 7.19.

3aflaHHbIX 3HAYeHUsIX ak, b 1 napameTpa A=

PucyHok 26— Cxema MpPUIOXEHUA Harpysku K COOPY>KEHMIO, COCTOALLEMY W3 CUCTEMBbI
BEPTUKa/IbHbIX KOJIOHH, OT NPUMep3LUEero K Hemy /1efAstHOro NoKpoBa npu MNoBbILLEHUN YPOBHA
BOZb! (NPY MOHWXEHWW YPOBHSA BOAbI cuna Fq s HanpasieHa BHU3)
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K,
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PucyHok 27 — "'pathmku 3HaueHnn KoadhdmumneHToB Ki

Harpysku Ha coopy»XeHUsi OT 3aTOPHbIX N 3aXKOPHbIX Macc /ibja

7.20 HarpysKky OT ABMXXYLLliCS 3aTOPHOI Macchl NbAa Ha OTAENbHO CTOSLLYHO Onopy
Fb,i, MH, Heo6xoanmo onpezensts no opmyrne

Fb,j = O, 5mRb,jbhb,i y (77)

roe  Rp j—HOpMaTMBHOE  COMPOTMB/IEHWE  3aTOPHOM  Maccbl /ibga  cMATUIO, MIa,
onpegensieMoe MO [AaHHbIM HATYpPHbIX HabMIOAEHWUA; MNpU UX OTCYTCTBUU
[0MYyCKaeTcs NPUHNMaTL PaBHbIM:

0,45 MIMa - ana y4yaCTKOB pEK CeBepHee /NMHUKM «BopkyTa — XaHTbl-MaHCUICK —
KpacHosapck — YnaH-Y a3 — bnaroseLyeHcK — HKonaeBck Ha AMype»,

0,35 MIMa — mexay nMHuaMn «BopkyTa — XaHTbl-MaHcuiick — KpacHospeK — YnaH-Y s —
BnaroselleHCK — HyKonaeBCK Ha AMype» U «ApxaHrenbck — Knpos — Ya —
YCTb-KameHOoropck»,

0,25 MIMa - rXKHEe MNHUN «ApXaHrenbcK — Kupos — Y(ha — Y cTb-KameHOropek»;

hb,i — pacyeTHast TONLMHA 3aTOPHON Macchl, M, onpeaenseMas no AaHHbIM HaTYpPHbIX
HabMAEeHWIA, a NPU UX OTCYTCTBUK NO hopmyie

hy; =1,45H g;? , (78)
rae Ho,i — cpefHas rnybuHa peku Bbille 3aTopa Npu MakCMasibHOM Pacxoje BOAbl 3aTOPHOM0

nepuoaa, m;
m, b — 0603HaueHnsa Te Xe, uTo B 7.8.
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7.21 HarpysKy OT ABMXXYLLECS 3aKOPHOM MacCbl Ha OTAeNbHO cToswyto onopy Fu j,
MH, HeobxoaMMo onpeaensTb Mo hopmyne

Fy,j = MRy jbh;, (79)

rae Rp, j — HOpMaTUMBHOE CONPOTMB/IEHNE 3aXKOPHOM Macchl cMsATuo, MIa, onpegensiemoe no
AAaHHbIM HaTYPHbIX HaGMOAEHWNA; NPU UX OTCYTCTBUM AOMNYCKAeTCcAa MpUHMMATb
paBHbIM 0,12 MITa;
hj — pacueTHas  TO/WMHA 3a@K0opa, M, OrnpegenseMas MO [aHHbIM  HaTYPHbIX
HabMHOAEHWNIA; NPY UX OTCYTCTBMM AOMYCKaeTCcs NpUHMMaTh paBHoi 0,8 oT cpeaHen
rNy6yHbI NOTOKAa NPU Pacxo/e BoAbl 3aXKOPHOr0 Nepuoaa;
m, b — 0603Ha4YeHns Te Xe, YTo B 7.8.

Harpysku ot ABMXKyLleroca Topoca
7.22 HarpysKy OT BO3[E€CTBMS [ABMXYLLEroCs TOpoca Ha COOPY)XXeHMSI BEPTUKaNbHOIO
1 oTkocHoro (npu B =40°) npoduns Fr, MH (pucyHoK 28), HEo6XoaumMo onpeaensTb No
(hopmyne
F,=F,+F,+F, (80)
rae Fy — Harpyska oT HagBoAHoOM YacTu Topoca (napyca), MH;

Fc¢ — Harpyska 0T KOHCONMAMPOBAHHOM YacTu Topoca, MH;
Fx — Harpyska ot kunsa Topoca, MH.

1 — HafIBOAiHas YacTb Topoca (Napyc); 2 — KOHCONMAMPOBAHHas YaCTb TOPOCA; 3 — KM/b TOpoca

PUCYHOK 28 — PacueTHasi MOfie/lb TOpOca B MOMEHT HanGO/bLLEr0 BO3AECTBISA Ha COOPYXKeHME

7.23 Harpyska 0T HafIBOZHOI YacTu TOpOoca BbIYMCNSETCA N0 (POpMynaM:
a) ropu3oHTasIbHas cocTaBnAoWas Harpyskum Fun, MH,

amzqsﬁoﬁmg@_wuyﬁam+%a@%(mp—gm}m; (81)
0) BepTUKa/bHasi COCTaBMsAOLLAa Harpyskn Fyy, MH,

Fuv =Funt9 (90—3_0‘1‘ )_0’5CuCtg(Putgaf hyby ; (82)

46



CI138.13330.2012

rae pi — NNOTHOCTb Nbfa, Kr/M?;

Wy — nopmcTocTb (MYCTOTENOCTL) NeAaHOro 06pasoBaHns, NpPU OTCYTCTBUM CreunabHbIX
nccnefoBaHuin, gonyckaetcs npuHumats P,=0,5;

bu — CpeaHaAs WnprHa nperpagbl No PPOHTY B 30He AelCTBUA NeAsaHOro 06pas3oBaHus, M;

Cu — 3auen Mexzay obnomkamu nbga B fiefsHOM o6pasoBaHuu, MIMa, onpegensieMblil no
OMbITHbIM  [aHHbIM;  MpPU  MUX  OTCYTCTBMM  [OMYCKAaeTcd  NpuMHMMATb
cy,=0,003...0,005 MTa;

@u—Yron BHYTPEHHEro TPeHWUs nefsHOro ob6pas3oBaHus, rpag, Mpu  OTCYTCTBUM
cneyunanbHbIX UCCNeaoBaHWin NpUHMMaTh @y = 35 — 40°;

h — rny6uHa norpyxeHms Knns;

huy — pacyeTHasa BbIicOTa /leiAHOr0 06pa3oBaHNA, OnpeaenseMas Mo HaTypHbIM LaHHBIM;

npv UX OTCYTCTBMM A0ONYCKaeTcs onpeaensrtb hy no gopmyne

h, =9,100%, (83)

roe  hy—TonwmHa fbaa Ha MOMEHT 06pa3oBaHus Topoca, M, HO He 6osiee 0,6 M;
Ku,o 1 Kuc — KOIPMUUMEHTBI  TOPU3OHTA/IbHOM  COCTAaB/ISAIOLLEA  MAcCMBHOIO  [aB/ieHUs
neAsHOro 06pasoBaHus, BbluKCAAEMbIe MO hOpMynam:

2
cos(¢, +90—P)

. 84
e cos(90—B)[1—\/k71] -
< )|
cos(¢p, +90—-B+ay
Kg; 85
cos(QO—B)[l—\/E} i -
k sin gy +a¢ )sin (g, —oy) (86)

1o cos(90—B—ocf )cos(90—B+ocu) /

. — Sin((Pu'Hlf)Sin(Pu . (87)
2 Cos(go_ﬁ—cxf+ocu)cos(90—[3+au).

cos(90—B)cos(90—B—ocf )

ks = ' (88)
cos(90—B—a +0t, )cos(90—B+ay )
rae Of — Yron TDEHNs MeXy Nb0M 11 COOPY>KEHMEM, TPaf;
o, =arctgf (89)

f — KO3((IULMEHT TPEHUA MEXAY /IbAOM W COOPYXKEHWEM, MPWU OTCYTCTBUM CreLMa/IbHbIX
nccnefosaHuin gonyckaercs npuHumatb f = 0,1 -0,2;
Oy—Yrosl Hak/lioHa OTKOCa JefAaHOro o06pa3oBaHWA K TOPU3OHTY, MpW OTCYTCTBUU
crneyunanbHbIX UCCefoBaHWn LONYyCKaeTCs NpUHUMAaTh Oy = 30°;
B — 0603Ha4YeHe TO Xe, YTO B 7.9.
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Touka MPUIOXKEHNS PaBHOAENCTBYIOLLE Harpy3Ku OT HaABOLHON 4acTu fNeAsHOro
06pa3oBaHMs NPUHMMAETCs Bbile YpoBHA Bogbl Ha 0,33hy, npu Fuw<O0 Harpyska Ha
COOPY>KEHWe Hanpas/ieHa BBEPX.

7.24 Harpyska 0T KOHCOMMAMPOBAHHOW YacTu NeAsaHOro 06pa3oBaHns BbIYMCISETCS MO
(hopmynam:

a) TOpu3oHTa/IbHad CoCTaBnAwoLWas Harpyskm Fcn, MH, no dopmyne (52) — ana
OTAEeNbHO CTOALLEro COOpYXXeHWs u no qopmyne (53) — A0S CEKUUN MPOTSAXKEHHOrO
coopyeHusis npu ky=1 c 3aMeHOW BennuUMHbl hg Ha he — pacyeTHy TONWUHY
KOHCOMMAMPOBAHHOM  4aCTM M YMHOXEHMEM  3HayeHMs Rc Ha  KO3(hULMEHT
Fc — OTHOLUEHME MPOYHOCTEN KOHCONMAMPOBAHHOM 4YacTW M POBHOMO fibfa Ha CXaTwue,
onpesenseMblid Mo ONbITHbIM AaHHbLIM; MPU UX OTCYTCTBMM JOMYCKaeTCs NpuHUMath re=0,8,
roe he, Re — 0603HaYeHUs Te e, 4YTO B 7.8; TOMWMHA KOHCO/MMAMPOBAHHOM YacTu Topoca
NPUGAMKEHHO MOXET BbITb NpUHATa paBHoW hc=(1,8-2,0)hq (NpunoxeHwe P).

6) BepTUKa/bHas cocTaBnsAoLWas Harpy3ku Fcy MH,

F., =F.,tg(90-B -0, ). (90)

Touka NpUIoXKeHWs PaBHOLENCTBYIOLLEN Harpy3ku OT KOHCOMMAMPOBAHHON YacTu
MPUHUMAETCA HUXKE YPOBHSA BOAb! Ha 0,5hc.

7.25 Harpyska OT Kuns BblYMCAETCA MO PopMyam:

a) ropu3oHTasIbHasA cocTasnsaoLwasn Harpysku Frp, MH,

Fk,h =0, 5[1076 (P_ [oF ) g (1_\Vk )(hk —h, )2 k, +c,ctgo, (kk _1)(hk —h, )] b, (91)
6) BepTUKa/bHas CoCTaBsAOLWas Harpyskn Fyy, MH,
Fy =Fintg(90-B-a, )-0,5¢ctgo, tga (h, —h, )by, (92)

rae Yx — nopuctocTb (MyCTOTENIOCTh) NefaHOro obpas3oBaHus, onpegensemas Mo OnbITHbIM

[laHHbIM; NPX NX OTCYTCTBUW JonycKaeTca npuHumMathb Yk = 0,3 — 0,4;

hg — pacyeTHas rnybuHa neasHoro 06pa3oBaHUsl, M; MNPW  Ha3HAYeHWM PaACYUETHOM
rNy6uHbI NegsHOro 06pa3oBaHNA MOXHO NPUHATb, Y4TO hy/hy= 2 - 6;

bk — cpefHss WUpUHa Nperpagbl Mo (POHTY B 30HE AENCTBUS NeAAHOro 06pa3oBaHns, M;

Ck — cuensieHre (C yyeTom 3auena) nefaHoro o6bpasosaHus, MlMa, onpegensemoe mno
OMbITHbIM  [JaHHbIM;  MpW WX  OTCYTCTBMM  [OMYCKaeTcs  MNpUHMMATb
ck =0,02-0,03 MrTa;

@k — Yron BHYTPEHHEro TPeHUs feAsaHoOro 0b6pasoBaHus, rpaf, OrnpeaensieMblii Mo
OMbITHBIM JAHHBIM; MPU UX OTCYTCTBMU LOMYCKAETCA NpUHMMaThb k=15 — 20°;

K« — KOOPUUMEHT  TOPM3OHTA/IbHOM  COCTaBNAIOWEN  NAcCMBHOrO  AaB/leHus
HarpoMoXXaeHus 06/10MKOB Nbfja, BbIYMCASEMBIA N0 PopMyiam:

2

= cos (¢ +90-p) ; (93)

cos (90— B)(l— \/E)

~ sin((pk +og )sin((pk) .
o cos(QO—B—ocf )(cos90—B) '

(94)

p — 0603HaYeHue TO Xe, YTo B 7.9.
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Harpyska Fih, onpegeneHHas rno gopmyne (91), He MOXeT OblTb HU B KaKOM C/y4ae
6onbLue Harpy3ku Fuj, onpegeneHHo no opmyne (79) Npu 3ameHe B Hell Be/IMUMH b 1 hj Ha
bk 1 (hx — he) cooTBETCTBEHHO.

Touka MPUNOXEHUSI PaBHOAENCTBYIOLLE Harpy3ku OT MOABOAHON 4acTu NefAsHOro

06pa3oBaHUs NPUHUMAETCA HMXKe YPOoBHSA BoAbl Ha 0,33(hk — he) .
MpuMedyaHune —Harpyska Ha COOpY)XeHMe BEPTUKaNbHOIO npodnns onpegensercs npu =90°.
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MpunoxeHne A
(pekomeHzyeMoe)

ONEMeHTbl BOJTH Ha OTKPbITbIX U OrpaXkaeHHbIX aKkBaTOPUAX

A.1 3nemeHTbl BeTpa Haj MOBEPXHOCTbHD BOJOEMOB [O/DKHbI OMNPeeNiATbCA MyTem
YMCNEHHOrO0 MPOrHO3a Ha OCHOBE pPe3yNbTaToB CTATUCTUYECKON 06paboTKM 6GapuyecKmx
Mosie C NOMOLLbI0 BEPOATHOCTHOIO MOZAE/MPOBAHNA M C YYETOM HATYPHbIX [AaHHbIX,
MOMyYeHHbIX B  COOTBETCTBMM C  TpeboBaHuamuM [1] wn  [2] nNo  MHXeHepHO-
rMAPOMETEOPOIONMYECKNM U3bICKAHWSAM 15 CTPOUTENbCTBA.

A.2 OneMeHTbl TeYeHWn Mo rnybuHe BOZOEMOB [O/MKHbI YCTaHaB/IMBATHLCA MYTEM
rMAPOAVMHAMMYECKOTO U BEPOSTHOCTHOIO MOZENMPOBAHUSA C YHETOM 3/1IEMEHTOB MPUIMBHbIX
M CTOKOBbIX TEYEHWI, a TakkKe HaTYpPHbIX [AaHHbIX, MOJlyYeHHbIX B COOTBETCTBUM C
Tpe6oBaHmsMM [1] M [2] NO WHXEHEePHO-TMAPOMETEOPO/IOMMYECKUM  U3bICKaAHUAM  AnA
CTPOMTENLCTBA.

A.3 OnpefeneHne 3N1eMeHTOB BOJH Ha OTKPbITbIX Y OTPaXXAEHHbIX akBaTOPUAX CnenyeT
NpPOBOAUTL Ha 0CHOBe MaTepunanos A.6 — A.20.

B KayecTBe MCXOLHbIX AaHHbIX CnefyeT MCMo/b30BaTb KapTbl rMyO6UH U faHHble 06
3nemMeHTax BeTpa, NoslyyYeHHbIX B COOTBETCTBUM C A. L.

PekoMeHAyeTCs NPOBOANUTL BEPUPMKALMIO NOMYYEHHbIX 3HAYEHWI 3/1EMEHTOB BOJIH Ha
OCHOBE [jaHHbIX W3MEPEHWI, BbIMOJIHEHHbIX B HATYPHbIX YCNOBUAX B COOTBETCTBUM
c[1] v [2].

A.4 TpaHcopmaumio BOMH Ha TeYeHWM CNefyeT  YuuTbiBaTb C  MOMOLLbIO
anpo6mnpoBaHHbIX METOA0B pacyera.

A.5 [lonyckaeTcs onpeaeneHune XapaKTEPUCTUK BOJIHEHUSA Ha OCHOBe
rMAPOAVMHAMMYECKOTO U BEPOSATHOCTHOrO MOZE/NIMPOBaHMA C UCMO/b30BaHUEM CMEKTPa/IbHO-
AMCKPETHbLIX UN CMEKTPa/IbHO-NapaMeTpUYECKNX Mogenei.

Bepudmkaumnio pe3ynbTatoB rMAPOAMHAMUYECKOTO MOAENMPOBAHNA PEKOMEHAYeTCA
NMPOBOAUTL MO MMEKLWMMCS AaHHbIM WU3MEPEHWNA XapaKTePUCTUK BOJIHEHWUS B HATYPHbIX
YCNOBUAX UMW HA (PU3NYECKNX MOAENSAX.

3neMeHTbI BOJIH B INy60KOBOLHOW 30He

A.6 CpefiHsisl BbICOTA hg, M, W CPeAHUIA nepuod BOAH T, C, B FNyGOKOBOAHON 30He
[IO/MKHbI ONPedeNATbCA MO PacyeTHOM CKOPOCTM BeTpa Vi MO BEPXHeli orvbatoLLeii Kpusoii

pucyHka A.l. Mo 3HayeHusM 6e3pa3mepHbIX napameTpoB gt/Vw u gL/V\,e , N BepxHel

ornbaroLleit KpuBoW cneflyeT onpeaenstb 3HadeHnUs ghg /V\,ﬁ n gT /V,, 1 No MeHbLLEMY U3
HUX NPUHATb CPEHIOK BbICOTY U CPEAHMIA Nepnog BOSH.

[nnHy pasroHa Bo/HbI L, M, cnegyet onpefensitb N0 KapTorpamyeckoMmy MaTepuany ¢
YUYeTOM HanpaBneHus BeTpa.

3HayeHns 4NMHBI NPefenbHOro pasroHa Ly, M, AOMYCKaeTCs NpuHMMAaTh Mo Tabnuue
A.1l ans 3afaHHOM pacyeTHOW CKOpoCTyM BeTpa Vw, M.

Tabnnya Al

CkopocTb BeTpa Vi, M/C 20 25 30 40 50
3HaueHns AnnHbI NpeenbHoro pasroHa L,:1073, m | 1600 1200 600 200 100

CpefHIO0 ANMHY BOMH Ad, M, MPU M3BECTHOM 3HaueHWM T crefyeT onpegensTb no
(hopmyne
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oT’
27

r pnmevyaHune — |_|pVI NnepemMeHHbIX CKOPOCTAX BETPa BAO/Ib Pa3roHa BO/IH AOMYCKaETCA NPUHNMATb
hg no pe3ynbTataM MnocneaoBare/ibHOro onpeaeneHna BbICOTbl BOJIHbI A1 YYaCTKOB C MOCTOAHHbIMU
3Ha4eHNAMM CKOPOCTU BETPa.

Ny = (A1)

A.7 BbICOTY BOMHbI | %-HON 06ecrneyeHHOCTM B cucTeMe hgi, M, cnegyeTt onpeaensiTb
YMHOXEHWEM CpefHel BbICOTbl BOJIH Ha KO3(MUMEHT ki, NPUHMMaEMbIA Mo rpagukam

pucyHka A.2 ona  6e3pasMepHO  BeNMUUHbI gL/V\,E. Mpy  CNOXHOW  KOH(Urypauum

6Geperosoii uYepTbl 3HaueHve gL/V2 AOMKHO NPUHMMATLCA MO BenuuuHe ghg /V,2 1

BEpPXHeN ormbaroLLein Kpneoi pucyHka A. 1.

AnemeHTbI BOJIH C 06eCNeYeHHOCTLH0 Mo pexxumy 1; 2; 4 % HeobX04AMMO NPUHUMATB MO
(hYHKUMAM pacnpegeneHuns, onpesensieMbimM No HaTypHbIM AaHHbIM.

A.8 Mpn CNoXHON KOHMUrypaumm nofBeTpeHHoN 6eperoBoil MHUK CPeaHsas BbICOTa
BOJIH ha, M, MOXeT OnpeaenaTbcs no opmyse

ha = 0,1\/255f . 21(E§ i ) +13(E§ +ﬁi)+3,5(ﬁi +Hi), (A2)

roe hn, M, (mpn n=1; +2; +£3; +4) — cpefHVEe BbICOTbI BOJSIH, KOTOPble [O/HKHbI
MPUHMMATBLCA COrNacHo PUCYHKY A.1 Mo pacyeTHON CKOPOCTY BeTpa Vw M NPOEKUMSAM Nyyeit
Ln, M, Ha Hanpas/ieHWe rf1IaBHOro /fly4ya, COBMaJANOLLEro C HanpasfeHnem BeTpa. Jlyuu
MPOBOAATCA M3 PacUETHON TOYKM 0 NepeceyveHns ¢ NMHNEN Gepera ¢ UHTepBasioM + 22,5° 0T
rNMaBHOro nyva.

T/ T 112 P
gr/V, ghi¥; gd/V:
35014
5002 3
:I:[I.'rg" ] 2
40 F0sE T I
" 0,07 - - g
- (.06 |- & 0f
10fonsE e = e
L 004 == 0.4
C R | — 0.3
E 0,03 1 5
10k == i —— 02
1.&8F Prmm— i u I — — =
00T =]
] -
= Ve i - = :Jlﬂl::
T/F /¥ L _ ——t 1
& i uufu N Lz (| e B e el —— 0,05
“:[_(._ 0 S R E;_,,_.-n:_ 0,05
7"ru.m. L L = = rH— — 0
us;tjlmuj_ f_,-ﬁ— = 0,03
o, 7005 — I T : EEER 0,02
61000 " -
S J =T
000 —— —_
05k EEEE]
b # - H
0,4 | 0002 ; P ——— o ¥ — L] A | — e
i = « 1 - 3 I
03
_q|_|_|_||"f II L i i ' i L1l 1 s i f I
- 4 3 4°5 3 5 bl E ™
034 56 B ] 56 By 2 3 45685, 2 3436 80, 2 £56 bmmn 2 38

1 456 Ejod0 456 EJIE.I[K! 2 H,E’! v,

PricyHoK A.1 — "padinKmn Ansi onpefeneHns 3/1leMeHTOB BETPOBbIX BOSH B F/1yG0KOBOAHO
1 MENIKOBOAHOW 30Hax
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Mpy HannuMK Nepep pacyeTHbIM CTBOPOM BGOMbLLONO KOMMYECTBa NPensTcTBUl B BUAE
OCTPOBOB C Yr/I0BbIMW pa3MepaMn MeHee £22,5° 1 cyMMOI YrnoBbIX pa3mepoB 6onee 22,5°

CPEe[IHIOK0 BbICOTY BOMH hp, M, B CEKTOPE N CrefyeT onpeaensiTb no opmyne

— kn —2 In —2
hn = z@nihni +Zvnj hnj ) (A3)
i=1 j=1

i€ &ni, Vnj — COOTBETCTBEHHO Yr/I0Bble pa3Mepbl i-ro NPensdTCTBUA U j-ro MPOMEXYTKA MeXay
COCeIHMMUN MPENATCTBMAMM, OTHECEHHble K yrny 22,5° (i=1,2,3...kn; j=1,2,3...,
ln) B npegenax n-ro Cekrtopa, HasHayaemoro B uWHTepBaie *11,25° ot
Harnpas/fieHNsa nyya.

CpeaHne BbICOTbI BOAH hni, hnj, M, CneayeT onpeaensTb Mo pucyHky A.lno

pacyeTHO CKOPOCTM BeTpa M pasroHy L, paBHOMY MpoekuusiM nydeldi Lni U Ly, M, Ha
HanpaBneHne BeTpa. Slyun Lni ¥ Lnj paBHbI COOTBETCTBEHHO PACCTOSIHUIO OT PacyeTHON TOUKM
[0 NepeceyeHus ¢ i-M NPensTCTBUEM UMW NOABETPEHHBLIM GEPErOM B j-M MPOMEXYTKE.

CpegHuin nepuog BOSH onpefensietcs Mo 6e3pasmepHOMY MapameTpy gf/V )
KOTOPbIA MNPUHMMAETCS COrNacHO PUCYHKY A.1 Npu M3BECTHOM 3HAYeHUU gﬁd /Vva .
CpefHIoI0 ANNHY BOMH CneayeT onpeaensTb rno opmyrne (A.1).

MpumMmeyaHune — KoHpurypauus 6eperoBoin YepTbl MPUHUMAETCA CNOXKHOMA, €CNN Lmax/Lmin 22, e

Lmax M Lmin — HamboMbLUWA ¥ HaMMEHbLUWIA Ny4n, MPOBEAEHHbIE M3 PacYeTHOW TOYKWM B CekTope +45° oT
HanpaBneHWs BeTpa A0 NepeceyveHuns ¢ NOABETPEHHBLIM 6eperom.

A.9 MpeBbILLEHNE BEPLUMHBI BOHbI Haf, PACYETHBIM YPOBHEM T, M, OMPEAeNSIeTcs Mo
GespasviepHoMy MapameTpy T /h (PMCYHOK A.3) ANA AaHHOTO 3HadeHwsi y/gT~ mpn
d/%a =0,5.

h;
k=t
% | e
_ | T T || 1=0,1%)
T [
=1 | !
2,5 | H
i | T A
20—
| ot ql:.lfﬂ
#'_-‘_...-r'_'_'- i 1
|
| St . | 3%
..... S A I O O O O O O O O s
O 2000 4000 6000 8000 10000, 12000 gL/V;

0 01 02 03 04 05 06 07 08 09 1.0 gd/V?

PricyHok A.2 — Mpadmkm 3HaveHnid koathdmumenTa K;
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PucyHok A.3 — padmKu 415 onpefeneHns sHadvenuin h / by B MenkoBogHo
n he qur / Ny B NPrGOIiHON 30Hax

ON1eEMeHTbI BOJIH B MEI'IKOBO,CI,HOVI 30HE

A.10 BbicoTy BO/H i %-Hoin obecrneyeHHOCTM hi, M, B MENKOBOAHON 30HE C YKIOHaMM
AHa 0,002 n 6onee cnepyet onpefenatb No hopmyne

h = kek kikihd, (A.4)

rae ki — KoapuumeHT TpaHchopmaunu;
Kr — KO3hpnumeHT pedpakumu,
ki — 0600LLEHHDBI KO3DDULMEHT NOTEPb.

Ki — KO3a(h(hmLMEHT 06ecrneyeHHOCTN BOH B CUCTEME.
Koahguunmentol ki, kr 1 ki cnegyet onpegenats no A.11.
[nvHa BOMH, NepemeLLlarowmxca ©3  r1y60KOBOLHON 30HbI B MENKOBOAHYHO,

onpefensieTcs No PUCYHKY A.4 Npu 3a[aHHbIX 3HAYEHNAX Ge3pasmMepHbIX napameTpos d / A

_2 ()
n by, /9T . Meprog BOMH NPUHUMAETCA PaBHbLIM NEPUOAY BOH B rTy6OKOBOAHOM 30He.
[MpeBbilleHNE BePLUMHBI BOMHbI HAJ, PACYETHbIM YPOBHEM M., M, CNeflyeT ONpefensiTh

Mo PUCYHKY A.3 414 AaHHbIX 6e3pa3MepHbIX BeIMYmH d Ihg o, / gfz.

A.11 KoahgmumeHT TpaHchopMaumm cregyet npuHMMatb no rpaduky 1 pucyHka A.5.
KoahgmumeHT pedpakumm LomKeH onpesensatbcsa no gopmysne

K, =\/%’ (A.5)

rf€ ad — PaCCTOSIHME MEXAY CMEXHbIMU BOHOBLIMMW NlyYamit B FTy60KOBOHO 30HE, M;
a — pacCTosiHME MeXAy TeMu XKe NiydamMmu MO NIMHUK, MPOXOASLLEA yepe3 3afaHHYHo
TOYKY MeNIKOBO/JHOW 30HbI, M.
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Jlyun BONH Ha nnaHe pepakyum B rny60KOBOLHON 30He HEO6XOAMMO NPUHUMATL MO
33flaHHOMY HarpaB/IeHN0 PACMpPOCTPaHEHNA BOSIH, & B ME/IKOBOLHON 30HE WX crefyet
npofo/mKaTb B COOTBETCTBUM CO CXeMOW a MW rpagmkamm 6 pucyHka A.6 cornacHo
LUTPUXOBOI IMHUM CO CTPENKaMK.

O6006LLEHHbI KO3 dULUMEHT noTepb ki JOMKEH ONpefensTbCa MO 3afaHHbIM

3HayeHMAM napameTtpa d [hg ¥ YKNIOHY AHa i (Tabnunua A.2); npu yknoHax gHa 0,03 n 6onee
cnefyeT NpUHMMAaTb 3HaYeHne 0600LLEHHOr0 KOAPMULMeHTa NOTEPb PaBHbLIM eAVHULLE.

MpumedyaHwue — lpn CAOXKHOM KOHPUrypaumm AHa M 4aCTUYHOM 3aLUMLLEHHOCTM aKBaTOpUK
3HauveHve KosthdmumeHTa K, cnegyeT NpUHMMaThL NO pesynbTaTam onpeaeneHns KoathhuUMEHTOB pedpakumnm
ANS BOJTHOBbIX Ny4eld, NPOBOAUMBIX M3 PaCHETHOM TOUKM B HaNpaB/eHMsAX yepes 22,5° OT [N1aBHOMo nyua.
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PucyHOK A.4 — Mpadimku ansi onpeaeneHns s3HaveHunii | /1 ¢ B menkoBogHon n | syr /1 ¢
B MPUOBOIHOM 30HaX
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PucyHok A.5 — M'padmkn 4na onpefeneHus 3HadeHunin: KoaggpuumneHTta ki (1)
v napavetpa d.. /1 4 (2)
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Tabnunya A2
OtHocuTensHast ry6uta d /7g Bl KONpUeHTE i 620,005
0,01 0,82 0,66
0,02 0,85 0,72
0,03 0,87 0,76
0,04 0,89 0,78
0,06 0,9 0,81
0,08 0,92 0,84
0,1 0,93 0,86
0,2 0,96 0,92
0,3 0,98 0,95
0,4 0,99 0,98
0,5 n bonee 1 1

A.12 Cpe[iHIO0 BbICOTY 1 CPeAHWIA Nepros, BOH B MeNIKOBOAHOW 30HE C YKIOHaMW AHa
0,001 1 mMeHee HeobxoauMO oOnpefensaTb Mo rpagukam pucyHka A.l. Mo 6e3pa3MepHbIM

napameTpam gL/V\,E n gd /Vﬁ NMPUHUMAIOTCA 3HAYEHUS gﬁ/VW2 7 g'F/VW N N0 HUM
onpegenstotcs h u T .

5202530 3540 45505560
TIVY Y7
711777 A 765
Y AANAA A
\\\k \\ /"ﬂ /a"l:’/f///r _.j’,?s
\ A A7 A
NN Voo
NRVANNN T
AR N ZEessail
AN SRR =+

dfig 004 006 008 01015p20290303504 045052 4 6 8 1012 14 16 1820
(d/Zq) ,. {dﬁd)n.] A, Tpan

PucyHok A.6 — Cxema () 1 rpacmkm (6) 415 NOCTPOeHUA NnaHa pedpakuymm
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BbICOTY BO/HbI i %-HOW 06eCNEeYeHHOCTIN B CUCTEME CeAYeT ONpesensTb YMHOXEHNEM
CpefHei BbICOTbl BOMH Ha KO3PMULMEHT ki, MpUHUMaeMblin No rpadgukam pucyHka A.2. Mo

6e3pa3MepHbIM MapaMeTpam gL/V\,e n gd /VVE onpeaensaoTcsa 3HavYeHMs KoaghmumeHTa ki,

13 KOTOPbIX MPUHMMAETCA HAaUMEHbLLNIA.

CpefHOH0 [ANUHY BOSMIH NPU  M3BECTHOM 3HAYeHWWM CPefHero nepuofa crnegyet
onpefensTb B COOTBETCTBMMU C A.6.

[MpeBbllLeHNe BEPLUMHbI BOMHbI Haf pPacyeTHbIM YPOBHEM AO/MHKHO OMpPeaensTbCsa Mo
pucyHKy A.3.

MpuMeyaHWe — DNeMeHTbl BOSIH, NEPEMELLAIOLNXCA U3 MENIKOBOAHOW 30HbI C YK/IOHAMMW [Ha
0,001 n meHee B 30HY ¢ yKknoHamu aHa 0,002 1 6onee, JO/MKHbI onpeaensTbes cornacHo A.10 n A.11, npu aTom

BbICOTa MCXOAHON CpefHeli BbICOTbI MpUHUMaeTcs h=hq .

3nemMeHTbl BOSIH B NPUGOHON 30He

A.13 BbICOTY BOSIH B NMPUOOINHON 30HE hsurio%, M, CnefyeT onpenensTb AN 3afaHHbIX
YK/IOHOB fiHa i no rpajukam 2, 3 n 4 pucyHka A.5: no 6e3pasmepHoit BenmunHe dg, /dd

—2
HaxoANTCA 3HaYeHNe hgy10, / 9T 11 MO HeMy OnpesenseTca hsuri %.

[NnHy BOMHbI B MNPUOONHON 30HE hsur, M, cnegyeTr Onpeaensitb N0 BEPXHEN
OrnbaroLLein KpBoin pucyHka A.4, NPeBblLLEHNE BEPLLNHBLI BOMHbI Had, PacyYeTHbIM YPOBHEM
MNe.sur » — N0 BEPXHeN ormbatoLLein Kpueoi pucyHka A.3.

A.14 Kputuueckast rnybuHa der, M, NpW MEPBOM OOPYLUEHUM BOMH AO/MHKHA

onpefenaTbCs ANA 3afaHHbIX YKNOHOB AHa i No rpadukam 2, 3 n 4 pucyHka A.5 METOAO0M
nocnefosatefbHbIX MNpUGAMKEHUA. 1o  psagy 3adaBaemblX 3Ha4YeHUMn rnyouH d B

=2
cooTtBetcTBuMM ¢ A.10 n A.11 onpegendtoTca BennunHbl by /gT 1 no rpadmkam 2, 3 un 4

pucyHka A.5 — COOTBETCTBYHOLME UM 3HaueHus dg /Ad, M3 KOTOPbIX NpuHUMaeTcs der,

YMC/IEHHO COBMajaroLLee C O[HOM U3 3afaBaeMblIX ryouH d.
A.15 KpuTtunueckyto rnyouHy, COOTBETCTBYIOLLYIO NOCNeAHEMY 0OPYLUEHNIO BOJSH dery
MpPU NOCTOSAHHOM YKJ/IOHE [1Ha, CNeAyeT OnpeaensaTs no gopmysne

dcr,u = klT_ldcr ) (A.6)

rae ky — KOaULMEHT, NpuHUMaeMblii no Tabnuue A.3;
N —yncno obpyweHnid (BKNOYas NepBoe), NPUHMMAaeMoe U3 psga N=2, 3 n 4 npw

BINOMHEHUN HepaBeHcTs k2 > 0,43 u k™ <0,43.

|_|pl/l onpeaeneHnn F}'Iy6l/IHbI nocnegHero 06pyLLIeHV|F| dcr,u KO3(*J¢)VILI,VI€HT ki vnm
npousBeeHne KOIMMULIMEHTOB He AO/MKHbI NPUHUMATLCS MeHee 0,35.

|_|pl/l YKNoHax [AHa 6onee 0,05 cnepyet nNpUHMMaTb 3Ha4yeHue KpVITVI‘-IECKOI\/JI I'ﬂy6l/IHbI
dcr:dcr,u-

MpumMmeuyaHune— Ipyu NepemMeHHbIX YKNOHAX AHA [OMNYCKAeTCs MPUHUMATb dery MO PE3YbTaTaM
NOCNefl0BATENbHOIO OMPeAEeSeHNs KPUTUYECKMX TNY6UH A5 YYaCTKOB AHA C MOCTOSAHHBIMM YK/IOHaMM.

Tabnuya A3
YKOH fgHa i 0,01 0,015 0,02 | 0,025 | 0,03 0,035 0,04 0,045 0,05
KoaduumeHT Ky 0,75 063 | 05 | 05 | 045 | 042 0,4 0,37 | 0,35
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ON1eMeHTbI BO/TH Ha OI'p&)K,CI,GHHOVI aKBaTopunu

A.16 BbIcoTy AucparmpoBaHHOM BOJHbI hgif, M, Ha OrpaXKAeHHOI akBaTopun cnegyet
onpegensaTtb no gopmyne

hair = Kait hy , (A7)

rae kit — KOahpuumeHT Audpakumm BOSH, onpegensemslii cornacHo A.17, A.18n A.19;
hi — BblICOTa UCXOAHOW BOJHbI | %-HOW 06eCrevyeHHOCTU.

B KkauyecTBe pacyeTHOM [ANMHbI MPUHUMAETCS WMCXOAHAs [/IMHA A Ha BXofe B
aKBaTopHIo.

A.17 KoaththnumeHT andpakumm BosH Kaits N8 aKBaTOPUK, OrpaXK4eHHON O4MHOUYHBIM
MOJIOM (MpW 3aaHHOM 3HayeHumn yrna B, rpaj, OTHOCUTENIbHOM PacCTOAHMM OT ro/0Bbl MO/1a

[0 TOYKM B pPacyeTHOM CTBOpe Ky W 3HaueHUM yrna @, rpag), Crefyet MpuHuMaTb B

COOTBETCTBMM CO CXeMOW W rpadukamMu pucyHKa A.7 COrNacHO LUTPUXOBON NMHWK CO
CTpenkamm.

kars00 02 04 06 08 10 i, FA=10030 105 2 |
- 2 f
HERNENNY BREETIRRRY/ 2R
| 7/ ANEEREER|
i y ’f..///t . 7 -
! 9=91" ;,/:, /j/ 0 /
IRRZ744k
! 4 f.f’ =
1077/ =LAl R
y74RNRNNDZE7/
eans=mas 2 1)/l
ADBEe=Zs2s7/ AL
TT 01 1 T 1 ] 1120000000 &
[

Aopag 160 140 120 1000 RO oh 40 20 ] 200 40 p.rpan
PucyHok A.7 — M'padmkn ans onpegeneHns 3HadeHuin KoaduumeHTa Kait s

A.18 KoaththnumeHT andpakLmmn BoNH Kditc HA aKBaTOpPUK, OTPaXKAeHHOW CXOAALLMMUCS
MONamMu, onpesenseTca no popmyrne

Kait ¢ = Kait sWe s (A.8)

rae We — KOAMUUMEHT, MPUHUMAEMbIA N0 PUCYHKY A.8 41 faHHbIX 3HaYeHWI dc U Kqif,cp.
3HaueHue dc onpegenseTcs no opmysne

b+l +b
2b

roe 11w I — pacctosHMst OT rpaHul, BonHOBOM TeHn (MFBT) o rpaHvy AuvdpakumMn BOMH
(FAB), npvHMMaemble B COOTBETCTBUM CO CXEMOM M rpaukaMum pUCYHKa
A.9 cornacHo LWTPMUXOBOI IMHWUKN CO CTPESIKaMU;
b — WwrprHa BXxoga B NOPT, M, MPUHUMaeMas PaBHOM MPOEKLMMN PaCCTOSHUA MeXAy
ronoBamu MOJI0B Ha PPOHT UCXOLHOM BOJHbI.

de ’ (A.9)
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PucyHok A.8 — IMpadmKm 3HaueHni KoagdmumeHTa Ye
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PucyHok A.9 — Cxema (a) u rpadmkm (6) pns onpegeneHns 3HaveHnii | v l,

3HaueHne KoapduumeHTa Kdifcp OMPeAenseTcs Tak e, KakK U Kqifs cornacHo A.17 gns
TOYKM NepeceyeHns rnaBHoro siyva ¢ (PPOHTOM BOJIH B paCH4eTHOM CTBOpE.

MMonoXeHwe rnaBHOrO jlydya Ha Cxeme pucyHka A.9, a Heob6xoAuMOo NMPUHMMATL MO
TOYKaM, Pacrno/iOXXeHHbIM OT rpaHuLbl BOHOBOW TeHn (FBT) mMonia ¢ MeHbLIMUM YI/IOM i,
rpaj, Ha pacCTosHUAX X, M, OMNpefensemMbliX no popmyne

X = Illal _Ial(IZ _b)
Ial‘”az

: (A.10)
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rge lai v lao — BENWUMHBI, MpPUHMMaeMble B COOTBETCTBUM CO CXEMOW W rpadukamu
pucyHka A.9.
A.19 KoathnumeHT  audpakumm  BOMH  Kairp  ANA  aKBaTOpPWUM,  OTPaXKAeHHOMN
BOJTHO/IOMOM, [O/IXXEH OMpeAensToCs no hopmyne

Kaif b =/ ki st ki $2 (A.11)

rae Kaitst W Kaits2 — KOAQ@OUUMEHTbI AM(paKLMM BOMH, onpeaensemMble 419 rofIoBHbIX y4acTKOB
BOJIHO/IOMa cornacHo A.17.

A.20. BbicOTy AnparmpoBaHHON BOMHbI C YYETOM OTPaXKEHWS €e OT COOPYXXEHWUI U

nperpag hdirr, M, B JJAHHON TOYKE OrpPaXKAEHHOW aKBaTOpuMM HE0b6XOAMMO OnpeaensTb Mo

(hopmyne
it = (Kair + Kret ) (A12)
roe

kref = kdif,skrkpkref i '670’08”;&\/005 er , (A-13)

Kdits — KOI(PULMEHT AMPpPaKUMX B CTBOPE OTPaXKAIOLLE MOBEPXHOCTMW, OrnpeaenseMblii
cornacHo A.17, A.18 n A.19;

Kr 1 kp — KO3hprLmeHTbI, onpegensemble Nno AaHHbIM Tabnuupl 4.1 npunoxexnus 4,
Br — yron mexay (poHTOM BOJIHbI U OTPaXKatoLLEen NMOBEPXHOCTbIO, rpaf;

r/A — OTHOCWUTENbHOE PAcCTOSAHME OT OTPaXKAtOLLEA NOBEPXHOCTM 40 PacyeTHOM TOUKMU MO
Nny4yy OTpaXKeHHOW BO/HbI, NPW 3TOM Hanpas/ieHNe fiy4a OTPaXKEHHOIN BOJHbI JO/IHKHO
MPUHUMATLCA U3 YCMIOBUA PABEHCTBA YI/10B MOAX0AA U OTPaXKEHWS BOJH;

Kref,i — KOI(ULMEHT OTpPaXKeHWs, MPUHUMaEMbIiA no Tabnuue A.4; Npu yrne Hak/IoHa
OTpaXatoLleli MOBEPXHOCTU K TOpu3oHTY 6Gonee 45° cnegyeT NpUHUMATb
KO3(h(hMUMEHT OTpaXKeHUs Kreri =1.

MpumeuyaHWe — BbICOTY BOMHbl HA OFPXAEHHOM aKBaTOPUW C MEHSAIOLMMUCA TNyBUHAMK
[ONYCKaeTCa YTOUHATbL cornacHo A.10 n A.11 npu Hagnexatem 060CHOBaHUN.

Tabnuya A4

MoA0r0CT BOMHE! Mha 3HaueHUs Krerj MPY YKNIOHAX OTPaXKALOLLE NOBEPXHOCTY i
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
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MpunnoxkeHne b
(pekomeHzyeMoe)

OnpefeneHne BbICOTbI BETPOBOIro HaroHa

5.1 BbICOTY BETPOBOro HaroHa Ahset, M, NPY NOCTOSHHOW rNy6uHe d akBaTopum n 6e3
yueTa KOH(urypauum 6eperoBor MHMKM JONYCKaeTCs onpeaensTtb no gopmyne

2
Ah,, =k, VoL cosa,,, (.1)
g(d+0,5Ah,,)
nnu
V2L
Ahgg =d| , [2ky, —=cCOS 0y, +1-1 1, (b.1a)
gd
rze Ow — Yrosn Mmexay npofosibHOW OCbi0 BOAOEMA U Hanpas/ieHneM BeTpa, rpag;
Vi — pacyeTHas CKOPOCTb BeTpa, M%/c;
L — AnvHa pasroHa, Mm;
kw — KO3(PMLMEHT, NPUHMMAaEMBbIA No popmyne
Vi _7
ky, =3/1+0,0138—L |10™", (B.2)
V — KO3(MULIMEHT KUHEMATUYECKMNIA BASKOCTY BO3ayxa; npu g=9,81 m/c? n v=10"°m?/c;
ky =3(1+0,3,,)107". (.2a)

5.2 BbICOTY BOMIHOBOr0 HaroHa Ahway, M B MPMOONHOIA 30HE AOMYCKAeTCs ONpeaensTb
no opmyne, pekomeHayemon [1]

2
Ay, = %(h_sr#j , (B.3)

rae hsyr — pacyeTHas BbICOTa BO/HbI MO IMHUM NEPBOF0 0OPYLLEHMS, M;
T — cpeAHwii Neprop BOMHBbI.
MeroTcs yKasaHWs, UTO MOCKO/bKY MapaMeTpbl BOMH OFPaHWM4YMBArOTCA MpPeaenbHo

BO3MOXKHON MX KpyTu3HOW h/A=0,1, BbicOTa BETPOBOr0 HaroHa Ahway WUMeET npeaen
=1,8m.
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MpunoxkeHne B
(pekomeHzyeMoe)

OueHKa yCTOMYMBOCTU rPYyHTa, NOABEPXKEHHOIO MMAPOANHAMNYECKOMY
BO3AENCTBUIO (BOSIHbI, TEYEHME)

B.1 YCTOMUMBOCTb T[PYHTa, Ccharalwero AHO akBaTopuu BOIU3N  COOPYXKEHUS,
MOLBEPXKEHHOrO  BO/IHOBOMY  BO3[EWCTBMIO,  OLEHWMBAETCA  CpPaBHEHVEM  MPULOHHOW
MaKCUMaslbHON ckopoCcTU Vpmax (5.18, 5.20, 5.32) wnn Vimax (5.19) €O 3HayeHueM
A0NYyCKaeMow NPUAOHHOW CKOPOCTU Vi adm.

3HayeHne Vbpadm, M/C, ANS TPyHTa KPynHOCTbO pakunii D <100 mm cneayet
NMPUHUMATL N0 PUCYHKY B.1, a ans rpyHTa KpynHocTbio D > 100 mm — o dopmyne

Vb,adm =1, 41[9D—pmp_p ' (B.1)

rfe Pm — NIOTHOCTb MaTepuana rpyHTa, T/m;
P — NIOTHOCTb BOAbI, T/M3,

Mpn Vb,max > Vb.adm WM Vimax > Vbadm CNEAYET YUNTbIBaTb BO3MOXXHOCTb pa3MbiBa [Ha
aKBaTOpMM Yy OCHOBaHWA COOPYXXEHWS W NpU  HeobXOAMMOCTVM  MpefycMmaTpuBaTh
MeponpUATMS MO 3aliMTe OT pa3MblBa U MOAMbIBA OCHOBAHWS COOPYXKEHUSI.

B.2 [Npn HazHa4eHMN KPYNHOCTW KpenaeHnst KaMHEM [IHa aKBaTOPUM MW NMOBEPXHOCTU
Hacbinein (6epm) cnefyet NPOM3BOAMTL MPOBEPKY YCTOMYMBOCTM MaTepuana KpenneHus Mo
3aBucmumocTam B.1.

F )
'l'_ O, adver BV

T T 1"-’I

| B | Jr

1.6 H
14 . , =

1.2 = o S J,.:"""'
L0 H —
0.8 - ] R
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' | DIV CKHEM B
r4 I —J Cnopnereit

N
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PucyHok B.1 — M'patmk gonycKaeMbIX 3HaYeHN CKOPOCTel

B.3Mpn KpennaeHun OTKOCOB, MOABEPKEHHBLIX BOHOBOMY BO3[ENCTBUIO, PBaHbIM
KamMHeM (rOpHOI Maccoit), 06bIKHOBEHHbLIMM U (DACOHHbLIMI GETOHHBIMU 1 YKeNe306eTOHHbIMM
610KaMKn pacyeTHYHO Maccy OTAEe/IbHOr0 3/IEMEHTa M AN M, T, CNeAyeT OnpesensThb:

Mpy pacnonioXeHUN KamHS MM 6/10Ka Ha y4yacTKe OTKOoca OT BepXa COOPYXXEHUS [0
rny6uHsl z = 0,7h no hopmyne

3,16k ,.p,h° A
m= frPm & : (BZ)

3
(pm—lj JL+ctg’e

p
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TO Xe, npu z>0,7h no dopmyne

_[7,5z2j
hi
m, =me : (B.3)
rfe ki — KOSMULMEHT, NPUHMMaeMblii Mo Ta6nuue B.1; npu A/h>15, a Takke npu
CNOXHOM NpPOnIe YNCNEHHOe 3HaYeHUe KoahduumeHTa ke cnefyer YTOUYHATHL MO
[aHHbIM OMbITOB;
Pm — NNIOTHOCTL MaTepuana KpenneHus, T/m3.

Ta6bnunuya B.1
3nemeHTbI Kpennenus KOdpepMUMEHT kir
npu Habpocke npu yknaske
KameHb 0,025 -
OO6bIKHOBEHHbIE 6eTOHHbIE GNOKK 0,021 -
TeTpanogbl 1 gpyrue acoHHbIe 6/10KM 0,008 0,006

B.4 KpenneHne OTKOCOB HECOPTMPOBAaHHOW KaMeHHON HabpocKol (FOpHOW MacCoW)
AOMYCKaeTCs BbINOMHATL MPW BbICOTE BOJHbI He 6onee 3,0 M, €CM MOMOFOCTb OTKOCA
ctgp <5, 1 He 6onee 3,5M npu ctge>5. HecopTpOBaHHYIO KaMeHHYH HabpocKy crefyet
cumtatb MPWUrOAHON ANS KPEenaeHUs OTKOCa, €C/IM OHa XapaKTepu3yeTcs 3HaYeHUsMMU
KoathhmumeHTa kgr 3epHOBOrO COCTaBa, COOTBETCTBYHOLMMM 3alUTPUXOBAHHOW 30HE Ha
pucyHke B.2.

3HauyeHMe KoauumeHTa Kgr LO/MKHO ONPefenaTbea 419 KKA0A (pakuuy Habpocku

no hopmyne
m. D
Ky = 3— =—, B.4
or wfm D (B.4)

e m — pacyeTHas Macca, T, KaMHS KpennieHus:;
m; — CPeAHsAsA Macca, T, KaMHS i-i1 hpakymmn Habpocku;
D n Di — npvBeA€eHHbIe AMAMETPbI, M, 31eMEHTOB KaMeHHO Habpocku, T.e. AnaMeTpbI Lwapa,
06bEM KOTOPOr0 paBeH CpeAHEeCcTaTUCTUYECKOMY OObeMYy 4acTWl, MaccoM
COOTBETCTBEHHO M U M;:

D= 3/ﬂ n b= sfn—mi . (B.5)
6pm 6pm

Mpn oTKoCax, MOMOroCTb KOTOPbIX Haxoautcs B npefenax 3 <ctgp <5, pacyeTHoe
3HayeHMe mMaccbl m cnefyet onpefenatb no gopmynam (B.2) u (B.3).
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PucyHok B.2 — IMpatmk Ansa onpegeneHms AornycTUMOro 3epHOBOIo cocTaBa HeCOPTUPOBAHHOM
KameHHOW HabpOoCKW /151 KPeneHUsi 0TKOCOB

B.5Mpn nonoroctm 0TKOCOB 5 <ctgp <15, yKpennseMblX HECOPTMPOBaHHOM
Pa3HO3epPHUCTO KaMeHHOM HabpOCKOM, pacyeTHY0 MacCcy KaMHSi m, T, COOTBETCTBYHOLLYIO
COCTOSIHAKO ero npefefibHoro paBHOBECUSI OT [eACTBMA BETPOBbIX BOJH, He06X0AMMO

onpefenatb no opmyne (B.2) npu A/h=10 ¢ YMHOXEHMWEM MOJTyYeHHbIX Pe3y/ibTaToB Ha

1,45
KO3(p(MLMEHT Kk =(£J .
¢

MwuHUManbHOe cofepXxaHve (pakumini pasmepom Di=D [OMKHO NpPUHMMATLCA B
COOTBETCTBMU C Tabnuuen B.2.

B.6MNpn nonoroctm  OTKOCOB  CtgQ <3,  YKPEnnsemblX  HECOPTMPOBAHHOM
Pa3HO3EPHMUCTON KaMEHHOW HabpOCKOW, pacyeTHYH MacCy KamHa m, T, Heo6XxoauMmo
onpesensiTb Ha OCHOBE 3KCNEePUMEHTA/IbHbIX UCCeA0BaHUIA.

Tabnuya B.2

KoaththmupmeHT pazHo3epHUCTOCTU Dgo/D1o 5 0 20 40-100

MwuHuManbHOe cogepxaHnue, % (no Becy), hpakLmii
¢ pasmepom D= D 50 30 25 20

B.7 Mpy cOBMECTHOM BO3eCTBMM BOMH ¥ TEUEHWI, COBNAZAOLLMX MO HanpaBIeHNto,
CYMMapHoOe cpefiHee No BPeMeHW 3HaueHVe KacaTeNlbHOro HanpsXXeHUs Ha NMoBepxXHOCTb AHA
HeobxoauMMo onpeaenaTs no opmyne (npu T, > 0,87, ):

_ _ u?
Tew = Tc + Tws Tcng?1 (B.6)
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rae Tc — KacaTe/lbHOe HanpshKeHve Ha JHO OT BO3AENCTBMA TeveHus, KIa;
T,, — CPefiHee Nno BpeMeHu KacaTeNlbHOe HarpshkeHne OT BO3AeiCTBmA BOMH, KlMa (cm. 5.18,
thopmyna (4));
U — cpefHss no rnybuHe CKOPOCTb TeYeHus, M/c;
C — KoathpuumeHT LLesn, mY2/c.

Mpy Ha/MuuKM yrna Mexkay Hanpas/ieHWeM BO/H U TeYeHUs CyMMapHOe CpefHee Mo
BPEMEHWN KacaTe/lbHOe Harps>keHWe Ha MOBEPXHOCTb AHA [AO0/HKHO BbIYUCNATLCA Kak
BEKTOPHAsA CyMMa KacaTe/IbHbIX HaNpsKeHW OT BOSH U TEYEHWI C YYETOM Harpas/ieHui.

B.8 MNpn NpoekTUpOBaHWM KpenseHWin fHa y o0TeKaeMblX MNperpag € MOMOLbHO

KaMeHHOI Habpocku B Cydyae COBMECTHOTO BO3fWCTBMA BOMH W TeueHnid (t. >0,87,)

[IOMYCKAeTCs MPUMEHEHME KOHLENUMM KPUTUYECKUX KacaTeNbHbIX HAMPSXKEHWI, COrnacHo
KOTOPOIi KPYNMHOCTb 3aLLMUTHOrO ¢nosi Dso, M, ONpeenseTcs U3 ycnoBums

TCW
- v (B.7)
(Pm—p)9Dsg

rae Yer — KpUTUYeckoe 3HaveHne uyucna LUwnbaca. PekomMeHAyeTca  MpUHUMATh — Yer
B Anana3oHe 0,03-0,035 npy NPOEKTMPOBaHUM CTATUYECKN YCTONYMBONM 3aLLUTHI
OT pa3MblBOB, A4/ KOTOPOW ee BO3MOXHble Aedhopmauun 3aTparnBaloT BepXHUI
CNOW 3alWMUTHOrO KaMHS Ha rnybuHy He 6onee yem Dsyo.

[lonyckaeTtcs npy COOTBETCTBYIOLLEM OOOCHOBaHMM yCTpamBaTb B6/M3N 0OTeKaeMbIX
nperpag (COOPYXeHWIn)  AMHAMUYECKM YCTOMYMBOE  KpPersieHue, KOTOPOe  MOXET
AethopMmpoBaTbCst Ha 60/bLyt0, YeM Dsg, rnyOuHy, He Tepss Npyv 3TOM CBOE OCHOBHOM
(OYHKUMN — 3aLMTbl AHA OT PasMbIBOB B TeYeHMe 3a[jaHHOro Cpoka Cny>KObl COOPYXXEeHWS.
[Mpn 3TOM 3HaueHMEe Yer MOXET NpUHMMaTbCA paBHbIM 0,05-0,055; Kpome TOro, AO/MKHbI
[ONOMHUTENbHO — pa3pabaTtbiBaTbCA  KpUTEPUM  AOMYCTUMON  Aedhopmauun  KpensneHus,
MpeBbILLIEHVE KOTOPOI NPUBOANT K 0TKA3Yy — HapyLLEHWIO ero 3aLyMTHbIX CBOWCTB.

Wer

64



CI138.13330.2012

MpunoxeHwe I
(pekomeHzyeMoe)

OnpeaeneHne BOSTHOBOM Harpy3Ku Ha BEPTUKa/IbHbIE CTEHbI

.1Mpn peincTBum  CTOAYE  BOMHbI  HAa  BEPTUKA/IbHYHD CTEHY HEo6XoauMOo
npeaycmatpueath (5.14) Tpu cnyyas onpeaeneHns BO3BbILLEHWS UM MOHWKEHNS CBOGOAHOIA
BO/THOBOI MOBEPXHOCTU 1], M, Y BEPTUKA/IbHOW CTEHbI:

@) NMmax =Kyh — NpU HanGonbluem 3HAYEHUN OTMETKM BO/THOBOM MOBEPXHOCTMN Y

CTEHbI;
6) ne =k,oh — Npu MaKcMManbHOM 3HAYeHUM FOPU3OHTaNbHOW BOMHOBOV Harpysky

Pxc, KH/M, Ha cTeHy;
B) My =—K,3h — Npy HauMmeHblueM 3Ha4eHUM OTMETKM BO/IHOBOI MOBEPXHOCTU Y

CTEHbI.
HucneHHble 3Ha4eHNst BXOAALLMX KOIMMULMEHTOB K1, K

rpacrkam pucyHok I".1.

12, Kn onpegensrotcs no

Md Ty \}é‘-f Md| Adr

10 NG 1ok 10
i 4

] A ]

b bt ﬁl

4 4 41

2 i j| :

0 002 004 006 008 0I0K/A 0 002 0.4 0,06 008 000 h/h 0 0,02 0,04 0,06 0,08 0,1 h/A
1 - rpaHu1La paspyLLEHUst CTOSUMX BOMH

PucyHok I".1 — Mpadmkm 3HadeHnid KoaphrumeHToB Ky, Kpo 1 Ky

I".2 TOpW30HTaNIbHYH HarpysKy Ha BepTMKanbHYH CTeHy Px kH/M, npu BO3aencTBmm
CTOSYEeN BOMHbI AN CNyvaeB «6» U «B», YKa3aHHbIX B .1, peKOMeHAYeTcs NPUHMMATbL Mo
3Mntope BOJIHOBOrO AaBfieHWs; Npy 3TOM OpAUHATHI 3Nopbl BOTHOBOrO AasneHus p, Klla, Ha
rnybuHe z, M, crepyet onpefensts No gopmynam Tabnuubl .1, a YACNEHHble 3HAYeHUS
BXOAALLMX B HUX KOIPMULMEHTOB Kz, K3, K, ks, ks 11 ke M0 rpadmkam (pucyHok IM.2.)

.3 BonHoBoe paBneHve p, Kla, Ha BepTUKa/IbHYHO CTEeHY C BO3BbILLIEHWEM Haj
pacyeTHbIM YPOBHEM BepXa COOPYXKEHWUS Zsup, M, MEHEE YEM HA May » M, CNEAYET OMNPeensTh

cornacHo [.2 ¢ nocneayroWnm YMHOXEHWEM MOMYYEHHbIX 3HAYEHWIA [daBNeHUs Ha
KoahuumeHT ke, onpegensieMblii No opmyse

YA
k. =0,76+0,19 Sr‘]‘p , (r.1)

e 3HaKu «M/C» U «MUHYC» COOTBETCTBYHOT MOMOXEHWIO BEpXa COOPY)XEHUS BbILIE WK
HU)XE PacyeTHOr0 YPOBHS BOApbI.
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0,02 0,04 0,06 0,08 0,10 h/A 0 0,02 004 0,06 008 0,10 h/A

1 - rpaHnLa paspyLleHns CTOSUMX BOJH

PucyHok .2 — M'padmKu 3Ha4eHn KoahpUMEHTOB Kz, Ks, Ka, Ks, Ks 11 Kg
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Ta6bnunuya .l
Ne TOUKM | 3arny6neHve To4eK z, M | 3HayeHne BOJIHOBOIO Aas/ieHus p, KlMa

OTMeTKa BO/IHOBOM MOBEPXHOCTU T\

1 Ne p1=0

2 0 p2 = kapgh

3 0,25 ps = kspgh

4 0,5 ps = kapgh

5 d Ps = kspgh
OTMeTKa BO/IHOBOM MOBEPXHOCTU Ty

6 0 ps=0

7 Nt p7 = —pgn:

8 0,5 ps = kspgh

9 d P = kopgh

Bo3BbILeHNe MM MOHWXeHWe CBOGOAHON BO/THOBOW MOBEPXHOCTU T OMpeAeneHHoe

no I".1, cnefyet TakXKe YMHOXaTb Ha KOIPPULMEHT Ke.

"Opu30oHTa/IbHasA NMHeliHaA BONHOBasA Harpyska Pxc, KH/M, B paccMaTprBaemMoM cryyae
[lO/DKHa onpefensaTbCa Mo njowaan 3nopbl BOIHOBOrO AaBneHUs B npedenax BbICOThI
BEPTMKA/IbHOW CTEHbI.

I".4 TOpU30HTa/IbHYIO HarpysKy OT AudparMpoBaHHbLIX BO/H CO CTOPOHbI OrpaXkaeHHOM

aKBaTOpUM CnefyeT OnpefensTb NP OTHOCUTENBHOM AMHE ceKLmm coopyxkenus | /1 <0,8;

MpU 3TOM PacyeTHYH 3MHOPY BOMHOBOIO faBfeHUs CO 3HaueHusMM p, KMa, gonyckaeTcs
BbINO/HSATL MO TPEM TOYKaM, PACCMAaTPMBas CNeAyHLLE CyYan:
a) BepLUMHA BO/HbI COBMELLIEHA C CepeanHOI ceKLmm coopykeHus (5.16, pucyHok 4,a):

hdif khdzif
Zl =MNmax = —7— Cthkd y pl =0 ; (r2)
hdif khdzlf
z,=0, p, =k pg| —-— cthkd |; (r.3)
2 8
7. = d _ k hdif khdzlf . (l— 4)
U0 P2 =5 P3| Sehkd ~ ashkd | '
6) nofoLuBa BO/IHbI COBMELLIEHA C CEPeANHOIA ceKLmm coopykeHns (5.15, pucyHok 5,6):
z,=0, p,=0; (r.5)
hdif I(hdzif
Z,=my =—-——g cthkd, P2 =~k pgny; (I.6)
z;=d k Do K (r.7)
=d;, =— + : :
ST P2 =74 P9 Sehia " ash2kd

rae hgit — BbICOTa AudparpoBaHHOR BOJHBI, M, ONpejensemast CornacHo NpUIoXKeHuo A;
Ki — KOath(hmuMeHT, NpUHMMaeMblii no Tabnuue IM.2
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Tabnuuya .2
OTHOCUTENbHARA AMMHA CeKLmm | /4 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
KoaththmumeHT k; 098 092 (085 |0,76 |064 |051 |0,38 |0,26

MpuMmeyaHwune —pu rnybrHe cO CTOPOHbI OFPaXXAEHHON akBaTopum d > 0,31 cnefyeT CTpOUTb
TPEYronbHyIo 3Mopy BOMHOBOTO faBfeHUs, NPUHUMAsA Ha rybuHe 23 = 0,3\ BOSIHOBOE JaBMIEHNE PaBHbIM
Hynto (5.16, pUCyHOK. 4).

.5 Ontopa B3BELUMBAIOLLEr0 BOIHOBOIO faB/ieHMsi Ha GepMeHHble MacCuBbl [O/MKHA
npuHMmatbes  TpaneuenpanbHoin (5.13, pucyHoK 2,6) C opavHatamy  pori, KIa,
onpegensemMbiMu (Npu i=1, 2 unmn 3) no opmyne

chk(d -d,)
Por s = Ko PON—— —=Coskx < py , (r.8)

re Xj — pacCTOsiHWe OT CTeHbI 0 COOTBETCTBYHOLLEN rpaHy MaccuBa, M;
Kor — KO3(hMLMEHT, NPUHUMaEMbIA no Tabnumue I.3;
Ppf — BOJIHOBOE [JaB/IeHNEe Ha YPOBHE MOLOLLUBbI COOPYXXEHWS.

Ta6bnunuya .3
_ KoathpmumeHT Kor NPy NOAOrocTsIX BOSH L/h
OTHocuTeNbHasa rny6rHa d /A
15 1 meHee 20 v 6onee
MeHee 0,27 0,86 0,64
010,27 10 0,32 0,6 0,44
bonee 0,32 0,3 0,3
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OnpefeneHne BbICOTbI HAKAaTa BO/IH Ha 0TKOC

CI138.13330.2012

[1.1 BbICOTY HakaTa BO/IH Ha OTKOC hrun, M, PEKOMEHAYETCA onpesenaTb Nno gopmyre

hrun = krkpksp krunki kcxhl% ,

rae hi o — BbICOTa BO/IH 06ECMEYEHHOCTHIO 1 % B CUCTEME;

Kr, kp — KO3(h(PMLMEHTI
no tabnuue A.1;

LepoxoBatoctm ”“ MNPOHULLAEMOCT OTKOCa,

Ksp — KO3(hpULMEHT, NPUHMMaeMbIn no Tabnuue [.2;
Krun — KO3(D(OMUMEHT, 3aBUCALLMIA OT ryomHbI BoAbl d nepes COOPYXXeHWEM U NOAOrocTU

BOMHbI Ad /' e, Y NPUHUMAEMBIV MO rpadukam pucyHka [.1. 3HayeHus napameTpa

(4.1)

NPUHNMaeMbIE

Ad /Ny, , YKa3aHHble 6e3 CKOBOK, OTHOCATCA K ciyvato dh = 2hie. Mpn rnybuHe
nepeq coopyxeHnem d<2hiog, KOIQOUUMEHT Kwun CReayeT MNPUHMMATH
MO0 3HAYEHMIO Ad, cooTBeTCcTBYOWEMY rnyouHe d =2hioy NPU  3HAYEHUAX
napametpa Y hyo, » YKa3aHHOMY Ha pucyHke [1.1 B CKOOKax.

Ki — KO3(hprLMeHT 06ecneyeHHOCTHN NO HakaTy, NPUHMMaemMblli no Tabnuue A.3;
Ko — KO3 (UUMEHT, NPUHUMaeMbI o Tabnuue .4 B 3aBUCUMOCTU OT yria o Mexay
Ype3oM BOAbl Y ()POHTOM BOJHbI.

MpumeyaHue — lMpn onpefeneHN BbICOTbl HaKaTa BO/H Ha MecyaHble U rpaBUNHO-ra1e4yHNKOBbIE
NAHKM HEOBXOAMMO YUMTbIBATb M3MEHEHME YK/IOHA MsHKa BO BpeMs wTopma. Hambornbluee NOHMXeHWe Nasxa
Ha NIMHWK ypesa Bofpl CreayeT NpuHUMaTh pasHbiM 0,3h, M, C BbIKNIMHMBaHKEM Ha HYNEBbIE 3HaUeHWSA Ha bepery
[0 BbICOTbI HaMBOMbLUIEr0 HaKaTa, a B MOABOAHON YacTh 40 rny6uHbl d=dcr, M, AN pa3MblBaeMbiX FPYHTOB UK
Ha rny6uHe d=dcry, M, — 41 Hepa3MbIBaeMbIX FPYHTOB (rge h, der U dery — COOTBETCTBEHHO BbICOTA BOJHBI U
rny6uHa BOfbl B CTBOPax NEPBOro 1 NMocnesHero 06pyLLeHnii, m).

ICIH.H
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PucyHok O.1 — IMpamkm 3HaueHnn KoadgpurumeHTa Krun
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Ta6bnunuya 4.1
OTHocUTeNbHasA
KOHCTpYyKLUMS KpennieHms oTkoca LLIEPOX0BaTOCThb KoathmumeHT ki KoathgmumeHT k,

r/h1 %
BeToHHbIe (>)Kene306eTOHHbIE) NANUTbI - 1 0,9
I"paBuiiHO-raneyHNKoBOe MAM KameHHoe | MeHee 0,002 1 0,9
MOKpbITUE, BETOHHbIE (Kene306eTOHHbIE) 0,005-0,01 0,95 0,85
6/10KM 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

MpumeuaHue — XapakTepHblil pa3Mep LLUEPOXOBATOCTU I, M, CrefyeT NPUHUMAaTb PaBHbIM
CpedHeMy [auaMeTpy 3epeH MaTepuana KpennaeHus OTKoca WM CpefHemMy pasmepy OeTOHHbIX
(>Kene306eTOHHbIX) 610KOB.

Tabnuya 4.2
3HaueHue ctg 1-2 3-5 6onee 5
KoathgpmumeHT ksp npu ckopocTy BeTpa Vi, M/C:
20 n 6onee 1,4 1,5 1,6
10 1,1 1,1 1,2
5 1 MeHee 1 0,8 0,6
0O603HaYeHme: ( — yron Hak/oHa OTKOCa K rOpuU3oHTY, rpag.
Tabnuya 4.3
ObecrneyeHHOCTb M0 Hakarty i, % 0,1 1 2 5 10 30 50
KoaduumeHT k; 1,1 1 0,96 0,91 0,86 | 0,76 0,68
Tabnuya 4.4
3HayeHwue yrnaa, rpag 0 10 20 30 40 50 60
KoahduumeHT Kq 1 0,98 0,96 0,92 0,87 0,82 0,76

[.2 BonHoBoe AaBneHne Ha OTKoc nmpu 1,5 < ctgp <5, yKpenneHHbI MOHOUTHBLIMU
NN cOOpPHbLIMK NAMTaMK, OnpeaenseTca antopor (PUCYHOK [.2), B KOTOPO MaKCMMa/lbHOe
pacyeTHOe BO/IHOBOE JaB/ieHue pq, KlMa, paBHO

Py =keK¢ Prapgh, 4.2)
rae ks n ke — KoadhgomumeHTbl, 3aBUCSALLME OT MONOrOCTUM BOJHbI Ah yrna 3a/loKeHus
oTkKoca @:
h h
k5:0,85+4,8§+ctg(p 0,028—1,15§ : 4a.3)
B
ki =1+0,092 F—lO, 4.4

Prel — MaKCMa/lbHOE OTHOCWUTENIbHOE BOJSIHOBOE [aBfieHWe B Touke 2 (pucyHok [.2),
npuH1Umaemoe npu h < 4 m no 3asmucumoctu (h, m).
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1/3
20
Prel :(Tj ) (|D|5)

npuh=4mpre =1,7.
OpavHata 22, M, TOYKM 2 NPUIOXKEHUS MaKCUMa/IbHOTO PacyeTHOro BOJIHOBOIO
[aBNeHns pq ONpesenseTcs no opmyne

1 2
Z, :A+Ctg2(p(1—«/20tg (p+l)(A+ B), (0.6)

roe A v B — napameTpsl, M, 3HaYeHUS KOTOPbIX OnpeaensatTcs no 3aBUCUMOCTAM:

Y 2

A=h 0,47+0,023&J1+C#- (0.7)
h ) ctge

B =h| 0,95—(0,84ctgp—0, 25)%}. (0.8)

OpavHata z3, M, COOTBETCTBYHOLLAA BbICOTE HakaTa BOJIH Ha OTKOC, NMPUHUMaETCH
cornacHo A.1.

Ha yyacTkax KpensieHWs no OTKOCY BbILIE U HUXKE TOUKM 2 (CM. PUCYHOK. [.2) MOryT
MPUHMMATBLCA 3HAYEHUA OPAMHAT 3MOPbl BO/IHOBOIO AaBneHus p, KlMa, Ha paccTosHMAX, M:
npu 11=0,0125L ¢ 1 13=0,0265L p=0,4pg;
npu 1=0,0325L¢ 1 14,=0,0675L¢ p=0,1pg,

ACtgo
{fctg’p—1

OpAuHaTbl 3Ntopbl BO/IHOBOFO MNPOTUBOAABNEHUS Pe, KMMa, Ha NAWTbI KpenieHus
OTKOCOB OMpeaenstoTes no opmyre

Pe = Kk pc,relpgh , (4.10)

€ Pc,rel — OTHOCUTE/IbHOE BOJIHOBOE MPOTUBOAAB/IEHNE, MPUHUMaEMOe MO rpagukKam
pucyHka A.3.

roe L = 4.9

Bepx
COOPYREHHIT

I

e T T T T T T T T R A AT R R R o
PucyHoK [.2 — Sntopa MaKCUMa/IbHOr0 pacyeTHOr0 BOJTHOBOIO AlaB/IeHNA Ha 0TKOC,
YKPENAeHHbI NAnTamm
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MpunoxeHne E
(pekomeHzyeMoe)

Harpysku oT BO/IH Ha 06TeKaeMble Nperpajbl U CKBO3HbIE COOPY>KEHNS
Harpysku oT BOJTH Ha BEPTUKa/IbHYI 06TEKAEMYH Nperpaay

E.1 MakcumansHas cuna Bo3fenctsns BorH Q... , KH, Ha BEpTUKanbHYHO 06TeKaeMyto

nperpagy ¢ nonepeyHbiMun pasmepamu a < 0,4\ n b < 0,4\ (pucyHok 8,a) npu rnybuHe d > der
onpesenseTcs U3 paga 3Ha4eHUiA, NoNyvaeMbIX NPU PasINYHbIX YAaeHnsX & = /A BepLUMHbI
BO/IHbI OT Mperpaasbl, o gopmyne

Qmax = Qi,maxsi +Qv,max8v ) (E-l)

A€ Q max Y Q, max — COOTBETCTBEHHO MHEPLMOHHBIA M CKOPOCTHOA KOMMOHEHTbI  CUJbI
BO3Ze/CTBMSA BOMH, KH:

1
Qi,max :Zpgnbzhkvaif’i ) (E-Z)

1
Qv,max = Epgbhzkvzavﬁv 1 (E3)

Oi 1 Oy — KOIPUUMEHTbI  COYETAHUS  WMHEPUMOHHOTO UM CKOPOCTHOTO  KOMIMOHEHTOB
MaKCUMa/IbHOW CW/bl OT BO3LENCTBMS BOMH, MPUHUMAaEMble COOTBETCTBEHHO MO
rpacmkam 1 n 2 pucyHka E.1;

h n A — BbICOTa M AMHA PaCYETHOM BOJHbI;

a — pasmMep nperpagpl no ny4vy BOJHbI, M;

b — pa3mep nperpagbl N0 PPOHTY BOJIHbI, M;

kv — KO3(hpULMEHT nepexofa OT [LeWCTBUTE/bHbIX 3HAYEHWI CKOPOCTU W YCKOPEHUS
BO/IHOBOrO MOTOKA, BO3AENCTBYIOLLEr0 Ha nperpagy, K UX CPeAHUM 3HaYeHUsM
(tabnuua E.1);

ai N @y — NHEPLUMOHHLIA 1N CKOPOCTHON  KO3(D(MUMEHTBI  TNYOUHBI,  NPUHUMAEMbIe
COOTBETCTBEHHO MO rpaduikam a n 6 pucyHka E.2;

Bi 1 By — MHEPUMOHHBIA M CKOPOCTHOM KO3(W(hMLUMEHTbI (DOPMbI Nperpagsl C MornepeyHbIM
CeYeHVEeM B BUE Kpyra, a/imnca u npsaMoyronbHrKa, npuHUMaemble no rpafrikam
pucyHka E.3.

MpumeyvaHwuns:
1 PacyeT CKBO3HbIX COOPY)XXEHWIN UNN OTAENMbHO CTOAWMX O0BTEKAaeMbIX Nperpaj Ha Harpysku oT BOSH

OO/DKEH NMPOM3BOANTLCA, KaK MpaBn/l10, C YYETOM LUEPOXOBATOCTM UX MOBEPXHOCTWU. |_|pl/l HaM4ynn OMbITHbIX

JaHHBIX MO CHIDKEHWIO BAVUSIHAS KOPPO3UM 1 MOPCKMX o06pacTaHuii  KoaphuumeHTbl (OpMbl  [AOMKHBI
onpeaensTbes No opmynam:

_2c
Bi = 2b CI ' (E-4)
By =Cy, (E.5)

rae Ci u Cy — — YTOUHEHHbIE 3HAUYEHNS| KOIPPULMEHTOB MHEPLIMOHHOTO U CKOPOCTHOTO COMPOTMB/IEHUIA.
2 Mpu nogxofe BOMH Mo YrioM K o6Tekaemol mperpage (B BuAE 3MAWMCa WKW MPSMOYTO/bHUKA)
L0nycKaeTcs KOah(MLMeHTbI JOPMbI ONPEAENsTe MHTEPMONSLMENA MEXAY UX 3HAUYEHWSIMI MO TaBHbIM OCSM.
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3 MakcumanbHyo cuny Bo3AeACTBUA BOMH Quax . KH, Ha BepTUKanbHYtO 0GTekaeMyto mperpagy npw

Q.
3HAYEHUM —° > 2 [I0MYCKAETCA MPUHUMATD Qpay = Q) max » @ NP 3HAYEHNN

V,max V,max
Qmax = Qumax+ B APYTUX CyyasX Qmay CrieayeT onpedensTb U3 pAfa 3Ha4eHWid, NosyyeHHbIX No (opmyne

(E.1) npw pa3nnyHbIX &.

Q.
LM < 0,2 NpUHUMaTb

Tabnunuya E.1
OTHOCUTENbHBIA pa3mep nperpagp!
alh. I\, DIA 005 | 01 | 015 | 02 | 025 | 03 0,4
KoaduumeHT ky 1 0,97 0,93 0,86 0,79 0,7 0,52
8, 8,
.i ?.x'.h:lf
= E -\\ \ - B
0.8}—1 | ISYIENNN
7 L ,I'j \-:\ = w
a—npn d=0.5 oy | Ah=>Ca) S
2| =5
|1 s MR
]

_ fi- - -npu d'A=0,2

0,4
i A =8
3
1) -ﬁ
Wih= N
= 1) —
== 2 ! 204 &
04 {40 ="
-9’1#.‘:;;—4
B
| |
12 | 1 |
05 0.4 03 0.2 0,1 0 0.1 0.2 0.3 0.4 x

PucyHok E.1 — Mpagmkm 3HaueHni KO3(h(ULMEHTOB COUETAHUS UHEPLMOHHOIO O; (rpadmku 1) n
CKOpPOCTHOr0 O, (rpatvku 2) KOMMNOHEHTOB CUJIbl OT BO3AECTBUSI BO/H
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ANAMNTUYECKMe Nperpagbl — CNIOLWHbIE MHUW; NPU3MATUYECKME — LUTPUXOBbIE IMHWN:
1 — wepoxoBaTas NIMNTUYECKas Nperpaja; 2 — rnagkas anamMnTuyYeckas nperpaga; 3 — LWepoxosaras
B NMOABOAHOI YacTy W rnafKast B HaABOAHON YacTy BEPTUKaIbHAA 3N/IMMTUYECKas nperpaga

PricyHoK E.3 — Mpadmkm 3HaueHni MHepLmoHHoro Bi 1 ckopocTHOro By KoathdhrLmeHToB hopMbl
B 3aBuicumocTn oT a/b (ans Q, q n Px) nnu b/a (ansa P,)
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E.2 Harpy3ky oT BOfH (, KH/M, Ha BepTVKanbHYt0 06TEKaeMyro Mperpagy Ha rnyéuHe
Z, M, NPy MakKCUMaNibHOW Cwune OT BO3AeicTeus BOMH Q.. (pPUCyHOK 8,a) cnepyet

onpeaensTtb No opmyne

q= qi,max8xi + qv,maxsxv ) (E-6)
rAe gimax U Qv,max — VIHepLLVIOHHbIVI n CKOpOCTHOVI KOMMOHEHTbl MaKCUMaslbHOM Harpysku ot
BOJH, KH/M:
1 h
qi,max =-pPY nzbz N kvexiBi ) (E-7)
2 A
2 h?
Qv,max :Epgnbwkvzexvﬁv' (E8)

Oxi U Oy — KOI(MLIMEHTbI COUYETAHUS MHEPLMOHHOTO 11 CKOPOCTHOTO KOMMOHEHTOB Harpysky

OT BOJ/IH, NMPUHUMaeMble COOTBETCTBEHHO MO rpaukam 1u 2 pucyHka E.4 npu
3HauyeHuK & cornacHo E.1;

Bxi U Bxy — KOAPPULMEHTBI KOMIMOHEHTOB BO/IHOBOW HAarpysku, NpUHMMaemMble Mo rpadukam a
d-z
rel =

1 6 pucyHKa E.5 Npy 3HaUeHUSX OTHOCUTENbHON FNY6WHBI Z

E.3 TMpeBbllueHWe B3BOSIHOBAHHOW MOBEPXHOCTM T, M, Haj PacyYeTHbIM YPOBHEM
[0/MKHO OMpeaenaTbes No gopmyne

n:nrelh ' (Eg)

rgé mny, — OTHOCUTE/IbHOE TMpPEBbILLIEHNE B3BO/IHOBAaHHO NOBEPXHOCTH, ornpeagendemoe no

PUCYHKY E.6.
MpeBbllleHNe CPefHEe BOHOBOW JIMHWW HAf pacyeTHbIM YpOBHeM Ad, M, cnefyet
onpeaenaTb no opmyne

Ad = (1, +0,5)h, (E.10)

A€ M — OTHOCMTE/IbHOE MPEBbILLEHVE BEPLUMHBI BO/IHbI, OMpe/esisieMoe No pUCyHKy E.6,
npu 3HaveHnn & =0.

E.4 Harpysku oT BO/IH Q ¥ ( Ha BepPTUKa/IbHYO 06TeKaeMyto nperpagy npu n1to6om ee
pacrosioXeHumn X, M, OTHOCUTENIbHO BEePLUMHbI BOJHbI OMpefensatoTca no gopmynam (E.1) u
(E.6). Mpu atom KoagdpuumeHTbl & 1 Oy AO/MKHbI MNPUHMMATLCA MO rpadukam 1 n 2
pucyHka E.1, a dxi 1 0xv — N0 rpadmkam 1 n 2 pucyHka E.4 ons jaHHOro 3HayeHus & = X/A.

E.5 PacctosHue Zzy ., M, OT pacyeTHOrO YPOBHA BOAbl 40 TOYKW MPUIOXKEHUS
MaKCUMasibHOW CW/ibl OT BO3/ECTBMA BOJIH Ha BEPTUKaNIbHYIO 00TekaeMyto nperpagy Q..
onpeaenseTcs no gopmyne

1
ZQ,max :Q—(Qi,maXSiZQ,i +Qv,max8vZQ,v)’ (E-ll)

max

rae Oi U Oy — KO3PMULMEHTBI, NMPUHUMaeMble Mo rpagukam 1 mn 2 pucyHka E.1 npu 3HayeHum
@, COOTBETCTBYIOLLEM Qpay ;
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PucyHok E.4 — pahmkuy 3Ha4YeHWii Koah(MLUMEHTOB COUYETAHUS WHEPLMOHHOIO Oy
(rpadmku 1) n CKOPOCTHOIO Oxy (FrPafKmM 2) KOMMOHEHTOB rOPM30HTa/IbHOM Harpy3Kum
OT BOJTH

Zgi W Zg, — OPAVHATLI TOYEK MPUIOXKEHNS COOTBETCTBEHHO MHEPLMOHHOIO 1 CKOPOCTHOIO
KOMMOHEHTOB CW/1, M, OnpeaensieMble No popmynam:

Zq,i :“ié;i,rel}\‘ , (E.12)

Loy = ”va,relx J (E.13)

rae Girel U (vrel — OTHOCUTENIbHBIE ~ OPAMHATBI  TOYEK  MPUIOXEHUS  WHEPLMOHHOrO
M CKOPOCTHOrO KOMMOHEHTOB CW/, TNPUHWMaeMble MO  rpafukam
pucyHKa E.7;
Mi U v — MHEPUMOHHBIA M CKOPOCTHON KO3(P(UUMEHTbI (hasbl, NPUHMMaEMble MO
rpavkam pucyHka E.8.
PaccTosiHue zg OT pacyeTHOro YPOBHS BOZbl [0 TOUKW MPUIOXEHWS Cubl Q Mpw

NHO6OM yaaneHnn X BePLUUHbLI BOMHbI OT Nperpage! cneayeT onpedensts no gopmyne (E.11),
npy 3TOM KO3(ULMEHTbl O; U Oy AOMKHbI MPUHUMATLCA COrfacHo rpadukam 1u 2
pucyHKa E.1 Ana jaHHOro 3HaveHns & = x/A.

E.6 MakcumanbHass cuna BO3AENCTBUA pasbuBatomMxcs (paspyLUatoLLmMXcs) BOJH

Qcrmax: KH, Ha BEpTUKaNbHYO UMAMHAPUYECKytO nperpagy AnameTpom D < 0,4dcr

NPUHUMAETCS NO pe3ynbTaTaM OMPefeneHns CiMbl BOHOBOTO BO3feicTeus Q. , KH, npu
Pas3/IMYHOM YAaNeHW BepLUMHbI BOMHLI OT nperpagbl (pUcyHok E.9,a). PekomeHmyeTcs

X
BbIMO/HATL MOC/EA0BATElbHOE PACCMOTPEHME C/y4YaeB C WHTEPBAsIOM O,ld—, HauMHas
t
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X o o
c d—:O (rae x — ypaneHve, M, BepLIMHbI Pa3byBatOLLECS BOMHbI OT OCKU BEPTUKa/IbHOI

t
LMAMHAPUYECKON Nperpagbl).
Cwvna Bo3feicTeus BonH Q,, , KH, 4719 11060ro NonoXKeHWs LIMHAPUYECKOR Nperpabl

OTHOCUTENIbHO BEPLLUWNHbI BOJTHbI A0/DKHA OMNPEeAesiaATbCA Mo (*)OpMyne
ch = Qi,cr +Qv,cr ' (E.14)

roe Q. 1 Q, . — WHEPUMOHHbIA 1 CKOPOCTHOW KOMMOHEHTbI CWU/bl OT  BO3AEACTBUS
pa3buBatoLLMXCA BO/H, KH:

1
Qi,cr = EpgnDZ (dcr + Ne sur )Si,cr ) (E-15)

2
Qv,cr :gpgD(dcr +nc,sur)dt8v,cr’ (E.16)

rae d: — rnyévHa BoAbl NoA NOAOLLBON BOMHbI, M, (PUCYHOK E.9,a):
d, =d, _(hsur _nc,sur) , (E.17)

hsur — BbICOTA (TPaHC(OPMMPOBAHHOR) BOJHbI, M, MPWU 0OPYLUIEHUN B MESIKOBOAHOM
30He ¢ cobntoaeHnem ycnosus hsyr < 0,8d;

Nesur — MPEBbILLIEHNE, M, Haf, PaCYeTHLIM YPOBHEM BO/bl BEPLUVHbI BO/HbI MPY MEPBOM

o6pyLieHnu;
Oicr U Ov,er — MHEPLMOHHBIA M CKOPOCTHOM KO3(PMUUMEHTLI, MPUHUMaeMble MO rpadukam
pucyHka E.9,6.
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PricyHOK E.5 — MpatmKmn KoahprLMeHTOB HarpysKu oT BOJH By, Bk, 04, 6., Mpn d/A:1) 0,1;
2)0,15; 3)0,2;4)0,3;5)0,5;6) 1; 7) 5;
Md = 40 — cnnowHble NuHMK; Md = 8-15 — LUITPUXOBbIE NUHUN
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PucyHok E.7 — 'patkm 3Ha4eHN 0THOCUTE/IbHbIX OpAUHAT
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PucyHok E.8 — I"'pathmKn 3Ha4eHW i MHEPLMOHHOTO i 1 CKOPOCTHOIO My
KO3(h(hMLIMEHTOB (hasbl

E.7 Harpysky oT pa36unsaroLmxcs BOSH (cr, KH/M, Ha BEPTUKA/IbHYIO LIUIVHAPUYECKYHO
nperpagy Ha rnyouvHe z, M, OT pacyeTHOro ypoBHsA (pUCyHOK E.9,a) npu OTHOCUTENIbHOM
yAaneHn 0C Nperpagbl OT BEPLUMHbI BOIHbI X/dy HEO6XOAMMO OnpesenaTb no hopmyne

Oer =Qier +Qver s (E.18)

A€ Qicr Y Quer — UHEPUMOHHBIA Y CKOPOCTHOM KOMIMOHEHTbI Harpy3km OT pas3bmBatoLLmXcs
BOJIH Ha BEPTUKaNbHYIO nperpagy, KH/m:

1
Ui cr =EpgnD2 €i.cr, (E.19)

2
%m=ng@a+mNJam (E.20)
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I€ €icr W €v,cr — MHEPLMOHHDII n CKOPOCTHO KO3 (pULMEHTBI,
COOTBETCTBEHHO MO rpagukam a u 6 pucyHka E.10 npu 3HaYeHusX
o de —2
OTHOCUTENLHON FNYBUHbI Z,, = q
t
MpumeuyaHue — KoahduumeHTsl Oicr (PUCYHOK E.9,6) 1 €icr (PUCyHOK E.10,a) cnemyeT NpUHUMATh
NoNoXUTENbHbIMU NpU X/d; > 0 1 oTpuuUaTeNbHbIMU Npu X/d; < 0.
8 . i) a)
X
J_ Pacua.
0.35 T T~ 5] s yposens
) = = A . ¢
\ {1:}“ = N .'.'Ifl h"'—‘lll———o—
n,: z-{1 Py =
- |!: _":. __:._
2 DL ks Jno
s Sl ,’Ef.&-’f,’/;
0.25 -
\ Pl Rin.
02 t0,2
/ I
\ 0,15
N.\
P10, 1

0,15

0.1

0.05 l \“\ +0,05
[ "
B 0

2 tx/d

1 1,3

0 0.5
PucyHok E.9 — CxeMa K onpefeneHuio Harpy3oK 0T pa3buBaroLLMXCA BOSIH U rpatiuKu 3HaYeHU
K0o3thpnLmeHTOB i ¢ — KpuBast 1 n d, ¢ — Kpuas 2

E.8 MakcumanbHbIi ONPOKNAbIBAKOLLMIA MOMEHT Mz por, KHM, OT BO/IHOBOrO [aB/fieHWs

Ha CM/IOLHOe AHWLLE BEPTUKAbHON KPYrNOLWAVHAPUYECKON Nperpagpl, pacnosioXeHHONM Ha
rpPaBMNHO-raleYHNKOBOM W/ KAMEHHOHA6POCHOM OCHOBaHWMW, OTHOCUTE/bHO LIEHTPa AHMLA

(E.21)

cnefyeT onpefensTb No hopmyne

1
-1 ahD
v = Tgchia POND Pror

rfe Bpor — KO3MMULMEHT ONPOKMABIBAOLLErO MOMEHTa, NPUHUMaeMbI No Tabnuue E.2.
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PucyHok E.10 — IMpadmKn 3Ha4eHW NHEPLNOHHOTO €icr U CKOPOCTHOIO €ycr KOIPPULNEHTOB

MONHbIA MakKCMMa/lbHbIA ONPOKMABLIBAKOLLMIA MOMEHT, AEWCTBYIOWMIA Ha nperpagy,
OnpefenseTcs Kak CymMma IByX MOMEHTOB: MOMEHTa OT MaKCUMalbHOW Cumbl Q. , PaBHOIO

NPOM3BEAEHNI0 3TON cunbl, onpedensemoin no E.1 Ha nnevo, onpegensemoe no E.5, wu
MakKCUMa/IbHOro MoMeHTa M;por MO  hopmyne (E.21), cosnagarowlero no ase c
MaKCUMasIbHOW CUNOn Q. -

Tabnunuya E. 2

D/A 0,2 0,25 0,3 0,4
Bpor 0,88 1,05 1,10 1,08

E.9 BonHoBoe pgaBneHue p, KMa, B TOYKE MOBEPXHOCTU  BEPTUKa/IbHOM
KPYrnounnvHAPNYeCKon nperpadbl Ha rnyouHe z = 0 B MOMEHT MakCMMyMa ropuU3oHTabHOA

cunbl Q. OMNpeaenseTcs no opmyne

chk(d -2z)
p =pgh A (E.22)

rae X — KoapuumeHT pacnpeseneHns faBneHuns, NpuHUMaemblii no Tabnuue E.3.

[laBneHne p B TOUKaX, NeXalnx BbllLe pacHeTHOro ypoBHs Bogpl (z = 0), npuHUMaeTCS:

npu x >0nN0 SIMHENHOMY 3aKOHY MexXAay p Ha ypoBHe z =0, onpegensembiM Mo
(hopmyne (E.22), n p =0 Ha ypoBHe z = —yh;

npn x < 0 ansa Touvek Ha rnyouHe 0 <z < —yh no nnHeitHOMY 3aKoHY Mexay p = 0 npw
z = 0 1 3HaYeHneMm p, onpesenseMbiM no opmyne (E.22) npu z = —yh.
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E.10 MakcMabHYt0 [IOHHYI0 CKOPOCTb Vbmax, M/C, B TOYKax, PacriosioXeHHbIX Ha
KOHType nperpagpl (8 = 90° 1 270°) n Bnepean nperpaabl Ha paccTosiHum 0,25A OT KOHTYpa
nperpagbl (8 = 0°), cnegyeT onpefensTb Mo popmyne

vV =2 nh 1

zh 1 E.23
bmax = SPv T (E.23)

rae KospguumeHT @y NPUHNUMaEeTCa no Tabnuue E.4.

Tabnunya E3
3HaueHve KoaduumeHTa y npyu D/A
6. rpaa 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
8 — yron mexgy ny4om HaberaroLLei BO/HbI 1 HanpaBfeHeM Ha paccMaTpyBaEMyHo TOUKY W3 LieHTpa
nperpagbl (4Na nepegHein obpasytowein unnnHapa 6 = 0°).

Tabnunuya E4
3HaueHus KoadduumeHTa @, npu D/A
[NonoxeHwne PaCyeTHbIX TOYEK 02 03 04
Ha KoHType nperpagbl 0,98 0,87 0,77
Bnepeayn nperpagpl 0,67 0,75 0,75

HarpysKu 0T BO/IH Ha rOPM30HTasIbHYH0 06TeKaeMyo nperpagy

E.11 MakcumanbHOe 3HauYeHMe PaBHOAENCTBYHOLWLENA Harpy3Ku OT BOMH Pmax, KH/M, Ha
rOPU3oHTa/IbHYIO 06TeKkaeMyto nperpagy (pUCyHokK 8,6) C norepeyHbIMU  pasMepamm
a<0,IA\ m, n b<O0IA M, OpN zc<b, HO (z—b/2)>h/2wn npu (d-zc)=b pomKHO
onpefenaTbcs No gopmyne

I:)max = sz + F)z2 '
[N IBYX C/Ty4aeB:

C MaKCUMa/lbHO/ TOpPU3OHTA/IbHON COCTaBNAIOWENA Harpy3kn Pxmax, KH/M, npu
COOTBETCTBYHOLLEM 3HAYEHNMN BEPTUKA/IbHOM COCTABNAOLLEN Harpy3kn Pz, KH/m;

C MaKCMMasbHON BEPTUKaNbHON COCTaBNAOWENA Harpy3kn Pymax, KH/M, npu
COOTBETCTBYHOLLIEM 3HAYEHNMN TOPU3OHTA/IbHON COCTABAAOLLENA NMHEHON Py, KH/M.

(E.24)
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PaccTosHMe X, M, OT BepLMHbl BOMHbI [0 LeEHTpa nperpagsl npu AencTBum
MaKCUMa/bHbIX HArpy30K Py max U Pzmax BOMXHbI ONPeLeNnsaTbCA N0 OTHOCUTENbHOW BeNUy/He
&=x/\, NPMHNMAEMOIA cornacHo pucyHkam E.4 n E.11.

E.12 MakcManbHOe 3HavyeHue TOpPU3OHTAIbHOM COCTaBMSIOWEN Harpy3ku OT BOJH

Pxmax, KH/M, Ha ropusoHTa/bHYy0 06TeKaemMyro nperpagy onpefenserca u3 psga BeNMUUH,
MoNy4YaeMbIX NPU Pa3NNYHbIX 3HAUYEHMsIX &, N0 POopMyIie

I:'x,max = I:)xiaxi + vasxv' (E.25)

rae Pxi ¥ Py, — MHEPUMOHHbI U CKOPOCTHOM KOMMOHEHTbI FOPU30HTaIbHOM COCTaBAAOLLEN
Harpysku ot BosiH, KH/M, onpesensiemble no hopmynam:

1 h
I:)xi = Epgﬂ:zb2 xkvexiBi , (E-26)

2

2 h
va nggTCkaVZOXVBV, (E-27)

Oxi U Oxv — KOI(h(DMLMEHTBI COYETAHMSA NHEPLMOHHOIO Y CKOPOCTHOIO KOMIMOHEHTOB HarpysKku
OT BOJIH, NMPUHUMaeMble COOTBETCTBEHHO MO rpafukam 1 n 2 pucyHka E.4 npu
3HayeHUn & cornacHo E.1,;

Oxi 1By — TO Xe, uTo M B E.2;

Bi 1 Bv — NHEPLMOHHBIA 1 CKOPOCTHOM KO3(M(ULMEHTbI (OPMbI Mperpasibl C MornepeyHbIM
CeyeHMeM B BUAE Kpyra, anmnca v npsMoyrofibH1Ka, NpuH1UMaeMble no rpafrkam

pucyHka E.3 npu 3HaueHusx a/b — a1 ropus3oHTaibHON 1 b/a — ansa BepTUKabHOM
COCTaB/AOLLMNX HArPY3KW.

E:J'- 5:1
| ]
(0.8 i
—npn diz=0.5
\ ---npu dh=02
0.4 e
w L X "\ |
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- AN M= | _L =
wia\ | A0~ | [
0 = 210
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- A P ) |
'\% ."\\ f_- !Jrf
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PricyHOK E.11 — MpathKu 3HaueHWn Ko3h(ULMEHTOB COYETaHMS NHEPLMOHHOIO O, (rpadinkm 1)
1 CKOPOCTHOT O O, (rpadmKu 2) KOMMOHEHTOB BEPTUKa/IbHOW Harpy3Ku OT BOJH
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E.13 MakcuMaribHOe 3HaueHWe BEepPTUKA/IbHOM COCTAaB/SIOLLEA Harpysku OT BOH Ha
rOpU30oHTaNbHYIO 06TeKaeMyto nperpagy Pzmax, KH/M, CnefyeT onpefenarts U3 paga BeNnymH,
Moy4aeMbIX NPU PasHbIX 3HAYEHUSX & Mo hopmyne

I:)z,max = I:)ziazi + szszv ' (E.28)

rae Pzi 1 Py — UHEPUMOHHBIA N CKOPOCTHOM KOMMOHEHTbI BEPTUMKaNbHOM COCTaBNAOLLEN
Harpysku oT Bo/H, KH/M, onpeaensiemblie no gopmynam:

1 h
P, = > pgn?a’ kaeziﬁi , (E.29)

2 h?
P, = 3 pgnaTkVZOZVBV, (E.30)

Ozi U Ozv — NHEPLMOHHBIA N CKOPOCTHOM KO3(PMULMEHTbI COYeTaHUs, MNPUHMMaeMble Mo
rpacvkam 1 v 2 pucyHka E.11.

02i 1 By — KOIPPULIMEHTDI KOMIMOHEHTOB BOJIHOBOM Harpysku, NMPUHNMaeMble
COOTBETCTBEHHO MO rpadukam B U I pucyHka E.5 npu 3HaueHnsX 0THOCUTE/IbHOA
d-z,
opanHaThI Z; =g ;

Bi nBv—TO Xe, uTo n B E.12.

E.14 3HayeHne ropusoHTanbHOM Py, KH/M, wunn BepTukanbHo P, KH/M,
COCTaBNAOLWMX HArpy3Kn OT BOJIH HA FOPU3OHTa/IbHYI0 06TeKaeMyto nperpagy npu o6om
€e pacnosioXXeHU X OTHOCUTENIbHO BEPLUMHBI BOJHbI CNefyeT OnpeaensiTb COOTBETCTBEHHO
no copmynam (E.25) nnu (E.28). Mpun 3T0M KOIDPULMEHTbI COMETaHUS Oxi, Oxy VAN Oz, O
AO/MKHbI NPUHMMATLCA NO rpadmkam pucyHkos E.4 1 E.11 ons 3alaHHOro 3HaveHus & = x/A.

E.15 MakcrManbHOe 3HauYeHne PaBHOAENCTBYHOLLEN Harpy3Ku OT BOSIH Pmax, KH/M, Ha
Nexallyt Ha AHe uunmHapuyeckyro nperpagy (pucyHok 8,6), AmameTtp Kotopor D <0,1A n
D < 0,1d gomkHo onpegensaTteea no popmyne (E.24) ons ABYX Cy4aeB, yKaszaHHbIX B E.11.

E.16 MakcMMa/ibHyt0  FOPU3OHTaIbHYHO  Pxmax, KH/M, 1 COOTBETCTBYHOLLYIO
BEPTUKaNbHYO Pz, KH/M, NpoeKuMn Harpy3ky OT BOMH, LEVCTBYIOLLMX Ha NeXallyro Ha gHe
LUMMHAPUYECKYIO Mperpagy, HeobXoAMMO onpeaensTb No gopMmynam:

I:)x,max = I:)xi8xi + vasxv’ (E31)
9
Pz = _g vasxv , (E.32)

rae Py U Pxy — COOTBETCTBEHHO MHEPLMOHHBIA U CKOPOCTHOM KOMMOHEHTbI FOPU30HTa/IbHOM
COCTaBNAOLLEN Harpy3Kn oT BO/H, KH/M, onpeaensiemble no hopmynam:

3 h
P =Zpgn2szexi , (E.33)
h2
va = pgTCDTOXV ' (E-34)

6xi, 6xv, n exi, exv, —TO Xe, yto B E.12.
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MakcMManbHYt0 BEPTUKaNbHYIO Pzmax, KH/M, 1 COOTBETCTBYIOLLYH FOPU3OHTA/IbHYHO
Py, KH/M, NPOeKLUM Harpysku OT BO/H CeayeT NPUHUMATL PaBHLIMU

P =P P =P,.

Z,max Xv !
5

Harpysku oT BO/IH Ha CKBO3HOE COOPY>XeHUe U3 06TeKaeMbIX 3/1IEMEHTOB

E.17 Harpy3ky OT BO/IH Ha CKBO3HOE COOPY)XXEHWE B BWAE CTEPXKHEBOW CUCTEMbI
cnefyet nosfy4vatb CyMMUPOBAHWEM HarpysoK, onpeaeneHHbIX cornacHo E.1 — E.14 Kak ans
OT[ENbHO CTOAWMX MNperpag C YYyeTOM MOMOXEHNSA KadKAOro 3nemMeHTa OTHOCUTENbHO
npoguns pacyeTHOW BO/HbI. DNEMEHTbI COOPY>KEHUS AO/MKHbI NPUHUMATLCA KaK OTAe/IbHO
cToALMe 06TeKaeMble Nnperpagbl NPy PacCTOSHUAX MeXAy UX ocsamu |, paBHbIX 1 60ee Tpex
anametpoB D; npu I<3D (rae D — HanbonblwniAi AuaMeTp 3NeMEHTa) BOMHOBYKO Harpysky,
MONYYEHHYIO Ha OTAEeNIbHO CTOAWMIA 3/1EMEHT COOPYXKEHWS, HEOOXOAMMO YMHOXaTb Ha
KO3(hpuLMeHTbI CONMMMXKEHUA MO (PPOHTY Wi 1 nydy Wi BOSH, NprHUMaeMble no Tabnuue E.5.

E.18 Harpy3ku OT BO/IH Ha HaK/NOHHbIA 3M1EMEHT CKBO3HOIO COOPYXXEHUSI HE0BXO0ANMO
nonyyatb MO 3MNOpaM FOPU3OHT/ILHON W BEPTUKAIbHOW COCTaB/SAKOLMX HarpysKu,
OpAMHaTbl KOTOPbIX [AO/MKHbI ONpeaenaTbCa cornacHo E.14 ¢ yyeTom 3arny6neHus nop
pacyeTHbIi YPOBEHb W YAa/eHUS OT BepLUMHbI PAcUYeTHOW BOJHbI OTAENbHbIX Y4acTKOB
3/eMeHTa.

MpuMeyaHwne — Harpysku oT BOSIH Ha 3/IEMEHTbI COOPYXKEHWS, HAKIOHEHHbIE K FTOPU30HTaIN UK

BEPTUKa/IM MOL Yr/ioM MeHee 25°, [OMYCKaeTCas OMNpeaensaTb COOTBeTCTBeHHO No E.4un E.14 kak Ha
BEPTUKAIbHYIO UM TOPU3OHTANIbHYIO 06TEKaeMyto nperpagy.

Tabnunuya ES5
OTHOCUTENIbHOE KoappmumeHTbl conmxeruns Wy n Wi npy 3Ha4eHUAX OTHOCUTESTbHBIX AMaMeTpoB D/A
paccTosiHVe Mexay W Y
ocami nperpaj I/D 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 14 0,87 0,8
1,25 14 1,65 0,72 0,68

E.19 [AuHamnyecKyro Harpysky OT BO3AENCTBMS HeperynsipHbiX BETPOBbIX BOMH Ha
CKBO3HOE COOPYXXEHME W3 0OTeKaeMbIX 3/1EMEHTOB C/edyeT OnpefensTb YMHOXEHUEM
3HaYeHNs CTaTMYECKOlM Harpysku, Nony4vyeHHoi cornacHo E.17 n E.18 oT BONAH C BbICOTOM
3a/laHHON 06eCneYeHHOCTN B CUCTEME U CpefHel A/IMHON, Ha KO3(W(ULMEHT AMHAMUYHOCTU
Kd, NpMHMMaeMmbIii no Tabnuue E.6.

[Mpn OTHOLIEHMAX NepnoaoB TC/'F>0,3 He0OX0ANUMO BbIMOMHATL AVHAMUYECKUIA
pacyeT COOpPY>KEHUS.

Tabnunuya E6
OTHolLeHe nepuoaos T, /T > 0,3 0,01 0,1 0,2 0,3
KoahpunumeHT AUHaAMUYHOCTH Ky 1 1,15 1,2 1,3

T. — Neprog cobCTBEHHbIX KoneGaHmii CoopyXeHNs, C;

T — cpeaHWiA Nepuog BOJHbI, C.
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MpunoxeHne XK
(pekomeHzyeMoe)

MocTpoeHMe arop JaBneHNs OT CY/J0BbIX BOSH

[ns NoCTpoeHWs antop 4aBfieHNs Ha KpenseHre 6eperoB OT CYA0BbIX BOJIH MOTYT ObITb
MCNOMNb30BaHbl 3HAYEHWNSA JIOK&IbHOTO [aB/IEHUS B XapaKTePHbIX TOYKax, MPuBEAEHHble B
Tabnuue X.1.

B Tabnuue XX.1 npuHATLI cnegytolme 0603HaYeHNs:

hsh — BbICOTa CY/10BOW BO/IHbI, M;
hrsh — BbICOTA HaKaTa CYZ0BOI BO/HbI Ha OTKOC, M, onpegensemas no gopmyne (30);
dint — rybUHa H3a KPerneHns 0TKoca, M;
dsh — rny6buHa Boapl, M;
dn — rnybuHa 3ab6MBKM LLNYHTE;
AZs — NOHWXEHMe YPOBHSA BOAbI, M, 3a KperjieHMeM O0TKOCa BCMeACTBUE (uUnbTpaumu;
NMPUHMMAETCA PaBHbIM:
0,25hsh — 419 KpenneHusi NPOTSXXEHHOCTbIO MO OTKOCY OT PacyeTHOro YPOBHSA BOAbl MeHee
4 M C BOLOHEMNPOHULLAEMbIM YTOPOM;
0,2hsh — TO XKe, C NPOTSHXKEHHOCTbLIO 60/1ee 4 M C YNOPOM B BUE KAMEHHOW MPU3MbI;

0,1hsh — 415 BEPTUK&/IbHOM LUMYHTOBOMN CTEHKM.
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MpunoxkeHne N
(pekomeHzyeMoe)

YueT 3KpaHNPOBaHUS NP BO3AENCTBMM Ha CyAa BETPOBbIX Harpy3oK

.1 PacueTHOoe 3HayeHMe CKOPOCTM BeTpa AO0/MKHO Onpeaenartbcs Ha BbicoTe 10 M Hag
YPOBHEM BOAbI MO pe3yNbTaTaM MHOFONETHUX AaHHbIX METEOPONOrMyYecKMX HabnogeHni ¢
YY4ETOM MECTHbIX YCMN0BUIA (BNMSHWUA pefbedha MECTHOCTW, MPOMbILLIEHHO-TOPOACKOW
3acTpoiikm 1 npoy.). Mpu onpeaeneHnn BETPOBOr0 BO3AECTBUA Ha NPMULLBAPTOBaHHOE CYAHO
(nnaByunii  00bEKT) nNy/nbcauuyM BeTpa HeoOXOAMMO yuuTbiBaTb € 30-CEKYHAHbLIM
OCpeAHeHMeM W paccmaTpuvBaTb TaKOe COYeTaHMe CKOPOCTM W HanpaB/eHWin BeTpa,
OTKNOHAOWMXCA A0 +30° OT OCU Mpuyana UAM HOpMann K Held, KOTOpoe 06YCnoBNMBaET
HanbonbLUee 3HaYeHne Harpyskn Q,, nnu Nu.

[na npuvyanoB Ha BHYTPEHHWX BOAHbIX MNYTAX CKOPOCTW BeTpa WM 3HauYeHue
CKOpPOCTHOro Hanopa Agonyckaetca onpegenats no CI120.13330 B 3aBMCMMOCTM OT
BETPOBOr0 paioHMpoBaHus Tepputopun Poccun. Mpu 3TOM CKopocTb BeTpa Vw, M/c, ans
noAcTaHoBKM B thopMynbl (31) 1 (32) paccunTbiBaeTcs No opmyne

Vv, =4q, . (n.1)

A€ Qo — CKOPOCTHOW Harnop, M.

.2 Hannune skpaHUpYHOLLMX Nperpag ¢ HaBeTPEHHOW CTOPOHbI MPULLIBAPTOBAHHOIO
CyAHa, KOTOPOe MOXET MPUBECTU K CYLLLECTBEHHOMY YMEHbLUEHNIO HAarpy30K OT BO3AeCTBUA
BETpa Ha CyOHO, Y4YMTbIBAaeTCA NyTeM  YMeHbLUeHMA  Mowaanm  napycHOCTU
NPULLBAPTOBAHHOrO CyAHa Ha MPUBEAEHHOE 3HAYEHME JKpaHupylower nnowagm Ae, M2,
onpefensieMoil B COOTBETCTBMM C pUCYHKOM W.1 no copmyne

A(,:(hk+oceHe)L, n.2)

rae hx — BO3BbILWEHME KOPAOHA NpuYana Haj HavBbICLLIM YPOBHEM BOfbl, M;
O — KOAULMEHT, YUYMTbIBalOLMIA CTENEHb 3KPaHUPYHOLLEro [AencTBust nperpagsbl,
onpeaenseMblii N0 BbIPAXKEHUHO

Huaupas icuue
BE1pa
e ———

P W
i,
He

PuncyHok .1 — Cxema BETPOBOro 3KpaHUPOBaHUA CyAHa
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o, =0,5 0 Lo 1.3)

e Oy

rae He — cpefHee 3HauYeHWe BbICOTbI 3KPaHUPYIOLLMX MPENSTCTBUIA, M;
le — cpefHee pacCTOfHME 3KPaHMPYIOLWMX MPEnAaTCTBUMIA OT KopaoHa; npu e < He
NPUHUMAIOT le=He, M;
Oh — HanbO/bLLIMIA pasmep CWyaTa NnaBy4vyero 06bLEKTa; ecnn AnvHa npuyana L < Ls,
TO B pacyeT BMecTO Ls BBoguTCA L, M;
Le — A/IiHa U CyMMa AJIMH 3KPaHUPYHOLLIMX nperpag,.
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MpunoxeHne K
(pekomeHzyeMoe)

KoahdhnumeHTbl CONPOTUBNEHMS OT BO3AENCTBUS TEHEHNS Ha NaByumne
00BbEKTbI

K.1 Koa(uumeHT CconpoTMBAEHUs NPOLONbHOW Harpysks OT TedeHus Cy,
onpefensieMbli  Kak CymMMa Ko3a((huuMeHTa COMPOTMBAEHMS (OPMbl Kopriyca CyAHa,
KoahpumeHTa  CONPOTUB/IEHNSA, OOYC/MIOB/IEHHONO  TPEHMEM BOAbl MO  CMOYEHHOWN
MOBEPXHOCTN CYAHA, U KO3(ULMEHTA CONPOTUB/EHUS BWUHTO-PYNEBOA TPYNMbl CYAHa,
PEKOMEH/YETCA BbIYMCNATL NO (hopmyne

CX=0,1{1,O+CtLs [£+3ﬁﬂ+1,2 L : (K.1)
Bk Tk TkAR
rae Ci — KO3 MUMEHT CONPOTUBNEHNS TPEHUS, BbIUMUCASEMbIV NO hopMyne
0,075
Ci=——7——, (K.2)
(logRe,-2)
Ren — uncrno PeitHonbAca, onpegensiemoe no gopmyne
Re, = Vti; (K.3)
A%

Vi — NpofoibHas COCTaBNAOLLAA CKOPOCTU TeUeHUs, M/C;
Ls — AnnHa nnaBy4vero o6bekTa no BatepavHUN, M;
V — KNHEMATUYECKUA  KO3IPMUUMEHT  BA3KOCTM  BOAbl, MPUHUMAEMbIA  pPaBHbLIM
v =1,0-10°, m?/c;
d — KO3(hpMUMeHT 06LLeli NONHOTBI CYAHa;
Bk, Tk — LUMpUHA 1 OCajKa CyAHa Npu paccmMaTpuBaemoil 3arpyske, m;
AR — BEIMYMHa, XapaKTepusyroLLas naowaib napycHOCTU BUHTO-PYNIEBOI Tpynmbl CyaHa,
NpUHMMaemMas rno AaHHbIiM Tabnuubl K.1 B 3aBUCMMOCTHY OT TMNa CyaHa.

K.2 Koath(hMUMEHT CONPOTUBNEHNS MOMEPEYHOIN HArpy3Kn OT TEUEHNS PEKOMEHAYeTCA
BbIYMCNATbL MO popmyne

T )¢
_ > 1 o0 k
C, =Cy +(Cy-C; )(Fj , (K.4)
rhe Cy — KO3(MLMEHT CONPOTWB/EHUS! NPY OTHOLLEHWW T/yGWHbI BOAbI K OCadKe CyAHa
1
Cy — KO3(PNLIMEHT COMPOTUBIIEHNS MPU OTHOLIEHUN T/IYGUHBI BOAbI K OCajke CyAHa

d - rny6buHa, m;
K1 — 4MCnoBoi KO3hMLMEHT.

Ta6nnya Kl
Tun kopabns Ar
py30Bble cyaa 240
TaHkepbl 270
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KoathpuumeHT conpoTmBIEHUS C;" peKoMeHAYeTCSA OnpeaenaTb No popmyne

Cy =0,22,/L2A, /(BW), (K.5)

rae Apx — (hakTuyecKas noasoHas n060Bas NnoLLaab NapycHOCTM CyaHa, M;
W — 06beM MOrpY>KEeHHOM YacTh Kopryca cyaHa (06beMHOe BOfoM3MeLLiEHIE), M3,

MuHUMabHOE  3HadeHne KoaguumeHTa CJ° AO/MKHO MPUHMMATLCS He  MeHee
Cr=0,4.
KoaththmumeHT conpoTmBneHns C§ PEKOMEH/YETCS NMPUHKMMATL N0 JaHHbIM TabIuLbI

K.2 B 3aBMCMMOCTM OT BEMIMUMNHbI 5L /u\/'IT, rae 0 — Ko3(hUUMEHT 06LLEA NONHOTLI CYAHa,
u=Ay /BT, - KO3(MULIMEHT NOMHOTLI MUAE/b-LUNAHIoyTa cyaHa. [ns NpPOMEXYTOUHbIX

3HaueHuii BennuuHbl Ol /T, faHHble Tabmmupl K.2 JONyCKaeTcs WHTEPnonMpoBaTh W
3KCTpanonnpoeatb. MUHMMaIbHOE 3HayYeHue KoadduumeHTa Ci [O/XHO NPUHMMATLCA He

MeHee Ci =2,0.

3HauveHns KoamumeHta ki dopmyne (K.4) gna 60MbLUMHCTBA TUMOB Kopabnel
PEKOMeHAYEeTCA NpUHUMaTL Ki=2;

Tabnunya K2
8L / Ty cy
20 2,00
40 2,84
60 3,64
80 4,50
100 5,44
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MpunoxeHwne J1
(pekomeHzyeMoe)

PacueT Harpy3ku oT HaBasia NPULLIBAPTOBAHHOI 0 CyAHA Ha NpUYasibHOe
COOPY)XEHWNEe NPV BOSTHEHMM

N.1 [edopmaumto OTOOMHBLIX YCTPOMCTB (M NPUYATIBHOTO COOPYXEHUS) Az, M,
BO3HMKAIOLLYIO NPU HaBasie NPULLBapTOBAHHOIO CyAHa Ha Npuyan nof AerCTBMEM BOJH,
[OMYCKaeTcs onpefenstb no opmyne

—Al i+ o
@_A@+Kj, (N.1)

roe A — cpefHee 3HaueHME aMmMIUTYAbl MOMEPeYHO-rOPU3OHTA/IbHLIX KONeGaHUiA TOYKU
KOHTaKTa 60pTa Cy/iHa C 0TGOMHBIMU YCTPOACTBAMU, M, ONpeaensieMmoe no opmyrne

— h
15 (/1.2)
|
L=, [Xn + ZTE%Xerj; (N1.3)

roe Mo, — CMeLLeHe LeHTpa MOMnepevHo-ropu3oHTaIbHbIX KOMebaHwid, M; onpeaensercs

Jvo
no rpaduky pucyHka J1.1B 3aBUCMMOCTM OT MNapamMeTpoB ——WU P (#aHHble
Q)]

pucyHKa J1.1 AonyCcKaeTcs 3KCTParnonmpoBaTh).

P=n%%; (1.4)

V=V, vV ; (Nn.5)

a°c 2 2
km p(p p@

Km — KOSPULUMEHT  MPUCOEAMHEHHOW  MacCbl  BOAbl  NPU  Kayke  CyfHa,
onpeaensieMblii no Tabnuue J1.1;

Ve — KO3(h(hMUMEHT AemMnmpoBaHMs NOABOLHOM YaCTbio MPUYa/IbHOrO COOPYXKEHUS,
MPUHUMAEMbIA B 3aBUCMMOCTU OT KOHCTPYKLMU MPUYaIbHOr0 COOPY>KEeHMs Mo
Tabnuue N.2;

vp=1 — N9 Cny4yas Kauku CyaHa;
ly, le—abcuncca n opauHaTa TOYKM NPUIOXKEHWS HArpyskM OT HaBana CyaHa
OTHOCUTENIbHO €ro LeHTpa THKECTW, OTCUMTbIBAEMble MO MPOAOSLHOW 1
BEPTMKa/IbHOW INMaBHbIM OCSIM COOTBETCTBEHHO, M;
Pe, P — Paguycbl WHEPUUM CyfHa OTHOCUTENbHO BEPTUKAIbHOW W TOPU3OHTa/IbHOM
NaBHbIX LEHTPasIbHbIX OCEM, M;

2n o _ o
0 =—— —CpeAHasA y4acToTa, C', BO3AEWCTBYIOWMX HA CYAHO BOMH, FAe T — CPeaHuit
T

B CUCTEME nepunop BOJH, C,

- C,n o
®= Lw—anBe,quHaﬂ 4yacToTa MOMEepPeYHO-ropu3oHTa/IbHbIX KOonebaHWii cyfgHa Ha
p

0T6OIHbIX ycTpoiicTBax, ¢, rge Co—KO3(PULMEHT XECTKOCTW OTGOMHOrO
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YCTPOWCTBa, OMNpedensemblii AN Haya/lbHOro,  JIMHEMHOro,  yyacTka
XapaKTepPUCTUKK «Cuna-gedopmaums», H/m;

N — YNCNO OTOOMHBIX YCTPOINCTB, OAHOBPEMEHHO AehOpMUPYEMbIX NPU HaBane; Ans
OTOGOMHbIX YCTPOWCTB C CYLWECTBEHHO HENMHENHBbIMU XapaKTepUCTUKaMM

(KOHWYeCKMX, apoyHbIX W T.M.) MNPUBELEHHad 4YacToTa  MOMEepeyHo-
rOPU3OHTa/IbHbIX KOMebaHui cyaHa @ [O/MKHA OblTb  YMHOXeEHa Ha
Koa(hmumeHT 0,7;

W — BogoM3MeLLeHre CyjHa Npu pacCMaTpuBaeMor Harpyske;

P — N/IOTHOCTb BO/bI, Kr/M?;
M 1 € — napameTpsbl, onpegensemblie No pucyHkam J1.2 n J1.3 COOTBETCTBEHHO;

Y — KOIDDULNEHT, YUNTbIBAOLLMI He()POHTa/IbHbIN noaxos, BOJH
K AmameTpasibHOM NIOCKOCTU CyfHa, OnpefensieTcs no rpaguky pucyHka f1.4,
rge Lon — A/IMHA CyfHa MexXay nepneHaukynapamu, m; Y — yron nogxopa BoJH,
OTCYMTbIBAEMbIN OT MPOAOSILHON OCY CYAHa,;

%n V%6 — PEAYKLMOHHbIE  KOI(M(MMLMEHTbI  NOMNEPEYHO-TOPU3OHTaNbHOW 1 GOPTOBOVA

Kauykun COOTBETCTBEHHO, ONPeseNnstoTca no rpadrkam pucyHka J1.5;
ko — KO3(h(ULMEHT AMHAMUYHOCTM BOPTOBOW Kauyku; JOMYCKaeTCA ONpefensaTb Mo
rpadmky pucyHka J1.6, rae we=2m/Ts — COBCTBEHHAA YacTOTa 6OPTOBOM KauKMm,

1, To — COBCTBEHHBIN ee Nepunog, C;

h M A —COOTBETCTBEHHO CpefHMe B CUCTEME 3HAYeHWs BbLICOT W [AAVH  BOJH,
BO3ZENCTBYIOLLMX Ha CYAHO, M;
J — KO3y meHT nepexofa OT CPeAHMX 3HAYeHWI K Masioo6ecrneyeHHbIM A1
amMnanTyf MNOnepeyHo-ropn3oHTaNIbHbIX KonebaHWii TOYKM KOHTakTa 6opTa
CydHa C OTOOMHbIMM YCTPOWCTBaMM, pacnpefeneHHbIMU Mo 3aKoHy Penes;
onpegensercs no Tabnuue J1.3, B pacyeTHOM Ciy4vae PEKOMEHAyeTcs
paccmaTpuBaTb HaBasl OHOMPOLEHTHOM 06ECNEYEHHOCTN.

Harpyska, nepefasaemasi Npuya/ibHOMY COOPYXXEHWIO 4epe3 OTOONVHble YCTPOMCTBA,
pacrnofioXeHHble B CpPeAHEeM 4acTu Yy4yacTKa KOHTaKTa CyfHa C COOpY>XeHmeMm Ly,
onpesenseTcs B NPeAnosioXeHNW HaBaa CyfHa faroM, Korga Bce n 0T60MHbIX YCTPOMCTB B
npeaenax NPSIMONHERHONM YacTn 6opTa AepOpPMUPYHOTCS PaBHOMEPHO.

Ta6bnunuya .1
OTHOCUTENbHAA 3HaueHus KoathduumeHTa kyn Npu napameTpe Bo?/g, paBHOM
ocafka ds/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

B 1 ds — HamBosbLIas LUMpKMHA U OCaZKa K rpysy pacyeTHOro cygHa, M; d — rny6uHa akeaTopun y

21 o _ o
COOPYXEHUSA, M; ¢ =— CpefHAs YacToTa BO3AeMCTBYHOLWMX HA CYLHO BOJH, 1/c; T — cpefHWil B cucTeMe
T

nepuog, BOSH, C.
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Harpyska, nepefaBaemasi npuyasbHOMY COOPYXKEHWIO Yepe3 OT6OWHbIE YCTPOICTBA,

pacrnonoXeHHble Ha KOHLaX Yy4yaCTKa KOHTaKTa, onpegendeTrca B MpeanosioXxkeHnn
HepaBHOMEPHOIo HaBasla (I'IO,EI, Yrnom, npn Haim4vmmn prCKaHI/Iﬂ), Korga n = 1.
Ve
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CnnowHble MMHUN — LLIBAPTOBbI U3 CUHTETUYECKMNX N PACTUTE/IbHbIX MaTePUasioB;
NYHKTUPHbIE — CTa/IbHbIE LLIBAPTOBbI

PucyHok /1.1 — Mpadmk ans onpegeneHnsa napameTpa h—£
Tabnuya N.2
KOHCTPYKLMU NpUYaIbHBIX COOPYXKEHWIA KOS(OULMERT Ve
JeMndupoBaHns

HabepexxHble 13 06bIKHOBEHHbLIX MM (PACOHHBIX MacCUBOB, MacCUBOB- 0,75
rMraHToB, 060/104eK 6OMbLLONO AvameTpa U HabepeXHble Ha CBaliHbIX
oropax C nNepefHUM LLNYHTOM
HabepeXxxHble 3CcTakafHOro WAM MOCTOBOrO TUMa, HabepexHble Ha 0,85
CBalHbIX Onopax ¢ 3afHUM LUMYHTOM
Mupcbl acTakagHOro MM MOCTOBOrO TUMA, Nasbl MpUYasibHbIe, B TOM 1,0

Yncne rosioBHbIE NN Pa3BOPOTHbLIE
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PucyHok /1.3 — 'patmk 41a onpeaeneHns 3HaueHus €
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PuCcyHOK /1.4 — MpadmK AN onpeaeneHnst 3Ha4eHUs peflyKLIMOHHOT0 KO3(hULMEHTA Cy

Ta6bnunuya /1.3
0Ob6ecneyYeHHoCTb, % 1 3 5 10 20 50
j 2,42 2,11 1,95 1,71 1,43 0,94

J1.2 Harpy3ska Ha 0TAenbHoe 0T60HOe YCTPOMCTBO NPW Kauke OLLIBApPTOBAHHOIO CyaHa
Ha BO/HeHMM (6e3 yyeTa BeTpa M TeYeHWs) MOXET OblTb MPUOGIMXKEHHO OrpefesieHa Kak
npou3BefeHne KoaPuLMEHTa XXECTKOCTU YycTpoictBa Co, Ha 3HauyeHue paedopmaumm
0TOOMHOr 0 ycTpoiicTBa A;, BblumcneHHoe no gopmyne (J1.1). MonHasa Harpyska Ha 0T6OMHOe
YCTPOWCTBO B YC/OBUSAX BO3MENCTBMS BETPA, TEYEHWA W BOSIH OMNpPefeNiseTcd Kak CymMma
HarpysoK OT BeTpa M TedeHus (6e3 yyeTa BOMIHEHMS), BbIYMCNEHHBIX NO 6.7, 1 OT HaBa1a Npu
Kauke NpuLIBapTOBaHHOMO CyHA Ha BO/THEHWN.
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1 — cyaHO B NOMHOM Tpy3y; 2 — B 6annacte; 3 — MOpPoXHee

PucyHoK /1.5 — MpadmK ansa onpeaeneHnst 3Ha4eHniA peayKUMOHHbIX KO3(DMULIMEHTOB Ch U Co

fj,f] % T
| N2E _
30 7
4.0 j
3l j ‘
5 X | -
|
1.0 -:f’/ \\}\
002 66 L0 14 18 22 26 ©

o

1 - cypa 6e3 Kuneii; 2 — Co CKY/I0BbIMU KASIMU; 3 — CO CKYNOBbIMU KNAMM
1 60PTOBLIMU FPEBHBIMU BUHTAMU

PucyHok J1.6 — 'patmk ans onpegeneHns KoapguumeHTa AMHaAMUYHOCTM 6OPTOBOM KauKu
cyaHa ke
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1.3 OpuWeHTUPOBOYHbIE 3HAYEHWS YCUAUIA B LUBApPTOBHbIX KaHaTax Mpu Kauke
NPULWIBAPTOBAHHOIO CyAHAa Ha BOMHeHUW (6e3 ydyeTa BeTpa W TeuyeHWsd) [OMYyCKaeTcs
OMpefenaTb aHa/I0rMYHO Harpyskam OT HaBasia CyAHa Ha npuyai. Y[/IMHeHVe LWBAPTOBHbIX
KaHaToB A; NpU Kayke CyfHa Ha BOJIHEHUN MOXET ObITb BbIYMUCIEHO Mo hopmynam (J1.1) —
(J1.5). OCHOBHble OT/IMYMA B ONPELESIEHNN YCUIIA B LUBAPTOBAxX OT OMNpeLefieHns Harpy3ok
Ha OTOOMHbIe YCTPOMCTBA CBA3aHbl C BblUMC/IEHMEM KO3(h(uumeHTa v no gopmyne (J1.5) n
onpeseneHVemM MNPUBEAEHHON 4YacTOTbl MOMEPeYHO-rOPU30OHTANIbHBIX KOMebaHWin  cyaHa
NCXOAA U3 XKECTKOCTU LLIBAPTOBHbIX KAHATOB.

N.4 [Ona onpefeneHnss BOMHOBOM COCTaBASALWEA YCUAUA B LUBApTOBax nNpu
BblUMCNEHUM KO3(h(hmumeHTa v no gopmyne (J1.5) 3HaveHus ly 1 lg NpUHUMAIOTCSA paBHbIMU
abcuucce M OpAvHATE TOYKM KPerieHUs Havbosee Harpy>XeHHbIX HOCOBbIX M KOPMOBbIX
MPWXMMHbIX LUBAPTOBHbIX KaHaTOB CyAHa OTHOCMTENIbHO ero LeHTpa maccbl. [JonyckKaetcs
npuHumarth ly paBHbIM MOMIOBMHE A/INHBI CYAHA MEeXAY nepreHavKynsapamu, a lg — pasHoctu
MEeX/yY BbICOTOM 60pTa CyAHa U BO3BbILLEHMEM €ro LieHTpa MacCbl OTHOCUTENIbHO OCHOBHOW
nnockoctn. [pu  onpegeneHuy  MNPUBELAEHHON  YacTOTbl  MOMEPEYHO-FOPU3OHTANIbHbIX
KonebaHui cygHa  KoapuumeHT Co MNPUHMMAETCA  pPaBHbIM  IMHEAPU30BAHHOMY
KO3((hULMEHTY >KECTKOCTW LUBApPTOBHOIO KaHata cyfgHa Cm, @ YMCNO N — KONNYECTBY
HOCOBbIX M KOPMOBBIX MPUKUMHBIX KaHATOB CyfHa.

JInHeapn30BaHHbI  KO3P(PULMEHT XKECTKOCTM LUBAPTOBHOIO KaHata MpubamKeHHO
MOXeT ObITb onpesesieH no opmyne

Crn = Nk (Al )™
rae Np — paspbiBHOe ycunive KaHata, H;
kK, m —uncnoBble KO (ULMEHTLI, NPUHMMaeMble No Tabnuue /1.4 [4];
Almax — 1ONYCKaeMOe 0THOCUTENbHOE YA/IMHEHME KaHaTa, MpUHMMaemoe no Tabnuuge /1.4.

1.5 MakcumanbHOe ycunve B LUBAapTOBHbIX KaHatax Npu Kauke CyfHa Ha BO/IHEHUU
[0MYCKaeTCa OnpefenaTh Kak Npon3BefeHve YA/ IMHEHNA KaHaTa, BblYMCIEHHOMOo Mo opmyrne
(J1.1) Ha nNUHeapm30BaHHbIA KOIMPULMEHT XKeCTKOCTU KaHaTa Cm, a NOSIHOE MaKCUMasibHOe
YCU/INE B LUBAPTOBHbIX KaHaTax MOXET NMPUHMUMATLCA Kak CyMMa YCUINIA OT BETPa, TeYeHus,
onpefeneHHbIX no 6.12, u BosH. MMoMHYO BOMHOBYHK COCTAB/IAKLLYIO LUBAPTOBHOIO YCU/INSA
Ha LUBApTOBHbIA Man npuyana [LONycKaeTcs MpUHMMATb Kak MNpov3BefAeHVe BO/IHOBOIA
COCTaBNAOLLEN YCU/INS B KaHATe Ha KOJIMYECTBO KaHATOB, 3aBeieHHbIX Ha naJ.

Tabnuuya /1.4
Tn Kaara orycicenoe oTHooTenoe ‘ m
CtanbHoit 0,010 22,5 1,0
KanpoHoBbIli 0,252 15 1,46
HeilinoHoBbI 0,226 2,3 1,64
TepuneHoBbIl 0,156 4,2 1,64
MonnnponueHoBbIN 0,163 4.6 1,73
MoNnMaTUNEHOBBIN 0,168 6,7 1,97
KypanoHoBblli 0,122 3,4 1,35
MaHWUNbCKWUIA 0,123 27,4 2,24
CuzanbCKuii 0,112 28,3 2,16
MeHbKOBbI 0,111 32,0 2,21
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MpunoxxeHne M
(pekomeHzyeMoe)

OnpefaeneHve 3HEPTMN HaBaa cyHa Npu NoAxoe K NpuyaibHOMY
COOPY>XeHNIO!

M.1 Mpu onpefeneHnn KMHETUYECKOI aHeprumn Eq, KK, HaBana cyfHa Ha npuyasbHoe
coopyxeHue (pucyHok M.1) no copmyne (30) HopmasibHas COCTaBffOLWAs CKOPOCTM
noaxofa cyfHa Ve, M/c, MpuUHMMaeTcs no Tabnunue M.1.

PrncyHok M.1 — Cxema KOHTaKTa CcyfHa ¢ npuyasiom

Tabnnya M.1

HopMmarnbHasi cocTaBnstoLLas CKOPOCTU noaxoda cyfaHa Ve, m/c,

C pacyeTHbIM BogonsmeLweHnem W, TbiC.T
Tun Ycnosus P A =

aKBaToOpuKn |LLIBaPTOBKN

400
Ool| 2 3 4 5 10 | 20 | 30 | 40 | 50 | 100 | 200 | 300 | wm
6onee

CnoxHble 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
OTkpbiTas (CpegHue (0,67 0,58 0,52 0,49 0,46 (0,38 0,30 0,26 (0,24 0,22 0,17 0,13 0,11 0,10
MpocTole 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
CpepgHwue (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
MpocTeie 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

MpumeuyaHune — YCnosus, Yalle BCEro MCNOMb3yemble B pacyeTax, BblAeNeHbl XMPHbLIM
LWpngTOM.

3akpbIiTas

OcobbIM criyyaeM fBNSETCA BBOA CyAHa B LM03 (f0K). B3anmopeicTeme cypHa c
HanpaBSOWMMM  OTOOMHMKaMU  (PUCYHOK M.2) [O/MKHO OMNpeaensTbCsl  MPOA0IbHON
cocTasnsatoLen ckopocty Vi=Vsina.

1 CocTaBneHo ¢ ucnosb3oBaHWeM pekomeHgaumii PIANC — [locTosHHOW MeXgyHapogHoli accouumaumm
KoHrpeccos no cygoxoactey (MMAKC).
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PucyHok M.2 — CxeMa KOHTaKTa CyfHa ¢ HanpasAsoLwmmMmn 0T60MHNKaMu
npu BXofe B LW/03 (A0K)

M.2 OnpegeneHvie Koa(duumeHTa ), YYMTbIBAIOLLETO YCNOBUA LUBAPTOBKU U
KOHCTPYKLMW NPUYaibHbIX COOPYXXEHWI, pEKOMEHAYETCS BbIMOMHATL M0 hopmyne
W =C,,C.C.C (M.1)

ercrs?

rfe Cm — KO3PMUUMEHT NPUCOEANHEHHOIR Macchl;
Ce — KOI(ULMEHT  3KCLEHTPUCUTETE, Y4YMTHIBAIOWMNIA  ANCCUNALMIO  SHEPrun  Mpw
MOBOPOTE OTHOCUTENBHO TOYKM COMPUKOCHOBEHUSA C OTOONHMUKOM,;
Cc — KOAMLMEHT CKBO3HOCTU Mpuyana, YUYMTbIBAKOLMIA amMOpPTU3MPYIOLLMe CBOWCTBA
C/I051 BOZbI MEXAY KOPrycoM MpuYaMBLLEro CyHa 1 npuyana;
Cs — KOA(D(MUMEHT XKECTKOCTU, YYUTbIBAIOLMIA NOT/IOLLEHNE YaCcTU 3Heprum Hasasia 3a
CYeT ynpyroii geopmaum 0TOOMHbIX YCTPOWCTB.
M.3 OnpeaeneHve KOAPMULMEHTA Cm NPUCOEANHEHHOW MacChbl.
B ycnoBusax nogxoja cyfgHa K npuyany 6optom (narom) (pucyHok M.3,a) B
3aBMCUMOCTU OT COOTHOLLEHWA OCafKkuM cyfgHa ds, M, M rnyouHbl Bogbl d, M, cnegyet
MpUHUMATb

npm d/d, <11 Cn,=18;
npn 11<d/dg <1,5 Cp =2,625-0,75d / d; (M.2)
npm d/d, <1,5 c,=15.

[ns ycnosmin noaxofa cyfHa K npuyany Kopmor unm HocoM (pucyHok M.3,6) cm=1,1.

M.4 OnpepeneHvie KO3APMULMEHTA Ce IKCLIEHTPUCUTETA.

KoahgmumeHT ce onpeaenseTca B NPeAN0oN0XeHUI, YTO LeHTP Maccbl CyaHa HaX0ANUTCS
B €ro cpefHei Touke no famHe (pUcyHok M.1)

_ KZ+R%cos¢
¢ K2 +R?
rge R — pacctosiHme, M, OT LEHTPa MacCbl CyaHa [0 TOYKW €ro COMPUKOCHOBEHUS
C OTOOMHUKOM:

, (M.3)

R=yy?+(B/2)*; (M.4)
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a — nogxog 60pToM (narom); 6 — NOAXoA KOPMOIA MM HOCOM
PrncyHok M.3 — CxeMbl Nogxofa cygHa K npuyany

K — paguyc, M, KpyroBoro [BvXeHusi CyAHa B akBaTOpVM Nepes npuyanmBaHueMm:

K =(0,19c,, +0,11)L,; (M.5)
Cw — KO3(h(hMLMEHT MOMHOTbI BOAOU3MELLEHNA CyaHA
L (M.6)
pL Bd,

@ — Yron, rpaf, Mexmiy HanpaBfeHMeMm AencTBus cKopocTn V u nnHuein R (pucyHok M.1);
npu @ < 10° npuHnmaeTca ce=1,0;
W — BogousmeLleHme, T,
Ls — nonHaa gnvHa cyfHa, m;
B — wwnpwuHa cygHa, Mm;
y — paccTosiHMe, M, MO MPOAONLHOM OCW CydAHAa OT €ero LUeHTpa TSHKECTU A0 TOUKM
MaKCUMa/IbHOW KP1BU3HbI 60pTa B NiaHe (pUCyHoK M.1);
P — NIOTHOCTb BOAbI, T/M2,
Jonyctumo  npubnnMXKeHHOe ONpeaeneHne  3HayeHMin  KoahuuMeHTa C. Mpu
npuyanMBaHumM 4719 TPEX PacnpoCTPaHeHHbIX C/y4aeB LUBAPTOBKN:

Ha YeTBepPTb ANMHblI &=L / 4 c.~0,4-0,6;
Ha TPeTb AMHbI &=L /3 ¢, ~0,6-0,8;
B CpefiHei Touke &=L /2 ¢, ~1,0.

M.5 OnpegeneHvie KO3pPULMEHTA Cc CKBO3HOCTU npuyana (pucyHok M.4).
PekomeHayeTca NnpuHUMaTh cc = 1,0 B cnyyasx:

OT/e/IbHO CTOALLMX NPUYasIbHbIX YCTOEB;

CKBO3HbIX KOHCTPYKLMIA Npnyana;

npu yrne npyuyanmsaHunsg o > 5°.
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PekomeHayeTcsa npuHUMaTh cc = 0,9 B cnyyasx:
CM/IOLHOW KOHCTPYKUMM Npuyana;

npw yrne npuyaameaHmns o < 5°,

M.6 OnpepeneHve KO3MULMEHTA XKECTKOCTM Cs.

CI138.13330.2012

[ns  O0T6OMHMKOB, BbLINOMHEHHBLIX W3  ManodeopMUpyeMbiX MaTepuanoB (6eToH,
[epeBo, nonmatuneH (B Buae OpycbeB), pesnHa TONWMHOW MeHee 150 mm) cnegyet

MPUHUMATL KOI(MULMNEHT XECTKOCTM Cs = 0,9.

Mpy NPUMEHEHWUM MATKUX PE3VHOBLIX (Kak MpaBWuio, MoMbiX) OTGOMHUKOB (Mpw

TonwmHe 6onee 150 mm) ¢s=1,0.

bed &)

a — CM/IOLLUHAs KOHCTPYKLWSA; 6 — CKBO3Hasi KOHCTPYKLUS

PucyHok M.4 — Tunbl KOHCTPYKLWN Npuyana

M.7 TlonpaBka Ha HenpeaBuAeHHble O0OGCTOATENILCTBA MPW OMNPeAeneHUN 3Hepruun

HaBana Ea.

SHEPru, KOTOPYK [AO/MKEH MOracuTb OTOOWHWUK, PEKOMEHAYeTCs onpeaensTs ¢
HEeWCnpaBHOCTEN,
KOMOMHaLMK 3TnX hakTopoB. COOTBETCTBYHOLLLAS 3TUM 06CTOATENbCTBAM IHEPT S HaBana En,

ydyeToMm  HenpeaBnaeHHbIX CTONKHOBEHWA,  OWNGOK nepcoHasna,

KK, paccunTbiBaeTcs Nno hopmyne
EA =7V Eq !

rae ys — KoathmumeHT 6e30MacHOCTA, NPMHUMaEMbI No Tabnuue M.2.

Tabnuya M.2

(M.7)

Twvn cygHa Vs
TaHkepbl, Cyxorpysbl, rpy3oBsble cyaa 1,25-1,75
KoHTeiiHepoBo3 1,5-2,0
Cyaa € ropm3oHTa/IbHbIM CNOCO60M NOrpy3Ku, NapoMbl 2,0
Bykcupsbl, pabouve cyga u T.n 2,0
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MpunoxkeHne H
(pekomeHzyeMoe)

OnpeaeneHne ycunii B LUBAPTOBHbIX KaHaTax

H.1 PekOMeHAaUMM HaCTOALLEro MPUIOXKEHMS WMCMONb3YHTCA MpU HeobXoAMMOoCTU
onpeseneHns YCUInUin B OTAE/bHbIX LUBAPTOBHbLIX KaHaTax C y4eTOM (haKTMYECKON CXeMmbl
LLIBAPTOBKW CyAHa, YIN0B HaK/OHA U A/IVMH OTAE/bHbIX KaHaTOoB.

H.2 Onpegenenne ycunmin Ni, KH, B OTAeNbHbIX LUBapPTOBHbIX KaHaTax Ha TyMObl
npuyana, Npu KOTOpbIX CTOSIHKA 6yaeT 6e30MacHOi, BbIYMCAAOTCSA N0 (hopMynam:

A1 HOCOBOW 11 KOPMOBOW Py MPUXXMMHbBIX LLBAPTOBHbLIX KaHATOB

0,6Qy 1

Ni = sin o, COS Ny / (H.1)
% COSPB; | 3 1/1,
j=1
111 NPOAObHBIX U LUMPUHIOB
N 1
Ni = sin oc-tgtosB- o ’ (H2)
1 COsBi g s 1,
j=1
roe  li— AnvHa WBapTOBHOrO KOHLA, B KOTOPOM AeincTayeT yeunue Ni, M;

lj — A IMHBI LUBAPTOBHBIX KOHLOB B faHHOW rpynne, M (j=1, 2, ..., ny);

Nr — YXC/O LLBAPTOBHbLIX KOHLOB B rpynne;

Oi — Yron mMexzay npoekuMen LiBapToBa Ha rOPU3OHTA/IbHYHO MIOCKOCTb U JINHUEN
[ENCTBMA NONepeyHor UM NPOAObHON COCTaBNAIOLWMX HArpysku oT BeTpa Ry
nnn Ry COOTBETCTBEHHO, rpaj;

Bi — yron mMexay nuHuei aeinctems cunbl Ni ¥ ee Npoekumelt Ha ropu3oHTasIbHYHO
MIOCKOCTb, rpag;

Qtot’ Ntot — COOTBETCTBEHHO MNOMepeyHas W NpoAosbHaa cocTasnswowme, KH, ot ,D,eVICTBVIFI

BETpa W TeyeHud, onpegensemble No 6.2u1M 6.3C YYETOM IKPaHUPYHOLLErO
AEACTBMS COOPYXXEHWI AN Pa3INYHbIX 3HAYEHNIA CKOPOCTKM BeTpa Vw, M/C.
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MpunoxkeHwne I
(pekomeHzyeMoe)

WcnblTaHWe nbaa Ha 0AHOOCHOE CXXaTue

OT60p, N3roTOB/EHWE U MOATOTOBKA 00Pa3L0B K UCTMbITAHWUIO

O6pasubl Nbfa oTémpatoTcsd U3 N CNoes NegsaHoro nons Tak, YTobbl MX A/IMHHbIE OCK
OblN NepneHaNKYNAPHbI HanpaB/eHO PocTa KpUCTaanos; npu atom N > 3.

O6pasLbl Nbja M3roTaBNMBaKOTCA B BUAE NPU3M KBaAPaTHOIO CEYEHWUA UK LMIMHAPOB
KPYrnoro CevyeHus ¢ OTHOLLEHMEM BbICOTbl K LUMPUHE (4nameTpy), pasBHbiM 2,5. LLivpuHa
obpasya pomkHa He MeHee 4YeM B 10 pa3 npeBbiaTb CPegHWUIA MOMEPEYHbIA  pasmep
KpucTanna, onpesensieMblii Mo AaHHbIM KPUCTaIorpaguyeckoro ncciefoBaHus.

OTKNOHeHVe pa3MepoB 06pasLoB OT CPeAHUX B Cepuy He AOMKHO npesbiwats +1 %.
O6pasLbl JO/MKHbI UMETb TNaAKYH POBHYHO MOBEPXHOCTb 6e3 TPeLiMH, CKOMOB, PakOBUWH,
3ayCeHLEB U ApYrux AedeKToB.

LmnnHgpunyeckne obpasubl  crefyeT  W3roToBMASATb  HAa TOKApPHOM  CTaHKe, a
NpW3mMaTnYecKne — Ha FOpU30HTaIbHO-(PPE3ePHOM CTaHKe.

MpaHn nNpuaMaTUYeCKUX 06pa3LloB PeKOMeHAyeTcs obpabaTbiBaTb MOMApPHO [ABYMS
(hpe3amu, YCTaHOB/NEHHbIMW Ha OLHOM Bajly C PacCTOSAHWMEM MEXAY HUMW, PaBHbIM LUMPUHE
obpasua npu 06paboTke GOKOBbIX rpaHei, U C pacCTOSHWEM, paBHbIM BbiCOTe 06pasua npu
06paboTKe OMOPHbIX rPaHeil.

Mepes MCnbITaHNEM 06pa3Lbl UCCeAYEMOrO C/I0A BbIAEPXXMBAOTCA He MeHee Yem 1y
npv TemnepaType cnos ti, onpeaensieMoli no OnbITHbIM AaHHbIM, a NPU UX OTCYTCTBUMKU — MO
pacyeTHOMY pacnpefeneHnIo TemnepaTtypbl BHYTPW NeAAHOI0 NOKPOBa.

O6opynoBaHue

McnbiTaTenbHble MalnHbl AO/MKHbI ObITb YCTPOEHbI NO TUMY MalIWH C YNpaBasemMon
CKOpOCTbIO Aechopmaummn. Hanbonbluas co3faBaeMasi MalMHOW Harpyska [JO/MKHa He MeHee
yeM B [1Ba pa3a NPeBbILLAaTb Pa3pyLLaoLLYH HarpysKy Ans UCNbITbIBaEMbIX 06pa3LoB.

cnbiTaTenbHble  MawWHbl  JO/MKHbI  MMETb  aBTOMATMYECKYHD 3amnncb  KpPUBOWA
«Harpyska — gegopmaums» 1 o6ecneumBatb W3MEPEHWE Harpy3kum C MOrpPeLlHOCTbO
He 6onee +5 %.

MNpoBeaeHne UCNbITaHWN

O6pasubl  CKMMaKTCA BAOMb  ANMHHBLIX oceil. O6pasubl UCCNeLyeMoro Cnos
MCMbITLIBAIOTCA MPY TeMMepaType ti U MOCTOSHHOW CKOPOCTM AedopmMauym, NPUHUMAEMON

oo 4 -1 _
AN NPecHOBOAHONO NbJja paBHoW ¢, =3-107", ¢, a 19 MOPCKOro /ibAa — no Tabnuue MM.1.

Ta6bnunuya M.l
TemnepaTypa nbfja B i-m cnoe tj, °C -2 -10 -15 =23 N HWXE
3HaueHue £, =310, ¢t 0,5 1,5 2,0 3,0

O6paboTKa pe3ynbTaToB

PaspyLuatoLiee HanpshkeHne (MPOYHOCTb HA OAHOOCHOE CXKaTue) 4N KaXAoro obpasua
Cj, MTIa, BbluncnsgeTcs no gopmyne
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) ()

roe (Pmax)j — paspywatowjas  (MuMkosas) Harpyska Ans  j-ro  obpasya, onpegensemas
no Anarpamme «Harpyska — getopmauus», MH;
f — nnowaab nepBoHaYa/ILHOrO MOMEPEYHOro CeueHNs 06pasLia, M2,
3a pe3ynbTaT UcnbITaHMs cepmmn 06pasLLOB UCCeAyeMOro c/1os NPUHUMAETCA BeIMUMHa
CitA;,
rae Ci — cpefHee (apnMeTMYECKOe) 3HaYeHMe napannenbHbIX OnpeaeneHnin NPOYHOCTH
Nbja Ha 0IHOOCHOe CXaTue, MIa, Bbluncisgemoe no opmyse

1 n
Ci=LZC (Nn.2)
e N — YnC/o UCMbITYeMbIX 06pa3L0B;
Ai — 0603HaYeHe TO Xe, YTO B 7.4.
padyeckn  pesynbTaT  UCMbITAHUA  cepuM  00pasLoB  MCCNefyemMoro  Cros
M306paXkaeTcs TOUKOM N ABYMS PaBHbIMW OTPE3KaMW, OT/IOKEHHBIMM BBEPX WU BHWU3 OT 3TOM
TOYKW; TOYKA COOTBETCTBYET CpefHeMy (apnMeTUYECKOMY) 3HAYEHUIO Npesenia MPoYHOCTU
Nbfla, a OTPe30K — CpefHeMYy KBajpaTM4eCKOMY OTK/IOHEHUHO Cly4aHOW MOrpeLHoCcTy
M3MEPEHN. YKazaHne KOIMYeCcTBa UCMbITaHHbIX 06pa3L,oB 0653aTe/bHO.
MpyMepbl rparyecKoro NpeacTaBieHns pesy/ibTaToB UCMbITAHUA HECKO/IbKMX Cepuil
00pa3LioB NokKasaHbl Ha pucyHkax M.1 n 1.2,

C i, Ml
1] 1

i = 1 ]

N\
N

& - npusmaTuyieckuin neg (pasmepbl 06pasLoB 25x25x50 cm);
L — 3ePHWUCTbIN (CHEXHBIN) nef (15x15x30 cm);
® — BOMIOKHUCTBIIA (LLECTOBATO-MrONbYaThIN) Nef (22x22x45 cm)

PucyHok [1.1- 3aBMCMMOCTb MPOYHOCTM MPECHOBOAHOIO /lbJa Ha OAHOOCHOE CXKaTue

(Npv nepexofe OT MMACTUYECKOro paspyLUeHUsl K XPYMKO-NIacTUYecKoMy) OT TemmnepaTypbl
(n=5)
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Coue MIla

LB

i
\ |
Ty, —--:*
-‘"""l-n_- § #
|
0 S0 100 150 Uy,

L — 3epPHUCTbIN (CHEXHbIR) ned (15x15x30 cm);
® — BOIOKHMCTbIN (LUECTOBATO-MroNbYaTbI) nep (22x22x45 cm)
Pa3mepbl 06pasLoB 4x4x10 cm

PucyHoK IM.2 — 3aBUCUMMOCTb MPOYHOCTN MOPCKOTO fibAa Ha 04HOOCHOE CxxaTue (Npu nepexoje
OT NNACTUYECKOr0 paspyLLEHNS K XPYNKO-MIacTUYeCKOMY) OT KOIMYEeCTBa XMUAKOM a3kl (N=5)
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MpunnoxkeHne P
(cnpaBo4Hoe)

['pAgbI TopocoB

OfHoNeTHNe TOPOChI COCTOAT U3 Napyca, KOHCOMNANPOBAHHOIO C/IOA U KU MeHbLLENA
MPOYHOCTU. Kunb COCTOMT M3 YaCTUYHO 3aTBEPAEBLUMX NeAAHbIX Nbl6 UM OTOPBaHHbLIX
INbl6 C TPEHNEM TONbKO MeXAY rblbamu. bonbluas YacTb KOHCONAMPOBAHHOIO C10S — 3TO
MNacTUHbl CMep3llerocs bfa. [eomeTpuyeckme (opMbl TOPOCOB BapbupyroTcs. [pw
pacuyeTax MOXeT ObITb MPUHATO CUMMETPUYHOE NOMNepeYyHoe CeYeHne Topoca, Kak rnokasaHo
Ha puCyHKe P.1.

e b—

1 — napyc; 2 — KOHCONMANPOBaHHbIV CNOM; 3 — KINb; 4 — POBHbIN Nef;
Ok — yron kuns; Hs — BbicoTa napyca; h — 3arny6neHve kung; he — TOALWMHa KOHCONNANPOBAHHOTO COS;
hk — paccTosiHe Mexay HUXHE YaCTb0 KOHCOMMAMPOBAHHOIO C/IOS U KUIEM

PucyHok P.1 — "'eomeTpusa 04HOMIETHEro Topoca

[ns npodwmns Topoca, NMOKasaHHOrO Ha pUcyHke P.1, TUMUYHbIE COOTHOLUEHUS [aHbl
Kak hc=1,6h, Hk=4,5Hs 1 06x=26°. lNMapameTp LUMPUHbI MOXET BapbupoBaTtbcsa OT bk=0 go
bx=5H;s. MopncToCcTb KNS napyca 3aBUCUT OT BO3pacTa /Ie40BOro Topoca 1 BapbupyeTcs Ans
pas/fIMYHbIX MOPCKMX 06nacTeit. TONLWMHA KOHCONMANPOBAHHOIO C/I0S U3MEHSETCH 3a BPeMS
XXW3HU Topoca. [MopuUCcToCTb KU MOXKET nsmeHsaTsca ot 0,1 1o 0,4.

BepxHsAs rpaHuLa OLEHKM 41 TOPU30HTA/IbHOW NeJOBOM Harpy3ky OT [BUKYLLErocs
TOpOCa, MOXET 6bITb MNO/yYeHa U3 YPaBHEHUS:

Fo=F.+F, (P.1)

rae Fe — Harpyska oT KOHCO/IMAMPOBAHHOM YacTy TOPOCa;
Fx — Harpysku ot Kunga Topoca.
[ns BePTUKa/IbHbIX KOHCTPYKLUMIA Harpyska OT KU Topoca MOXET ObITb OnpegeneHa
Kak:

h uy h
F =phb| 24 2¢ || 14+ K |, P.2
= B s 2o 15K ®2)

rae Y — KosuUMeHT CTaTUYECKOro AaB/eHns;
H=tg (45°+%] | (P.3)
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© — yron BHYTPEHHEr0 TPEHMS;

C — BUAMMOE CLieNNeHne Kuns;

b — WKpMHA KOHCTPYKLMK;

Ve — 3V(hEKTUBHASA M/1aBYUECTb, ONpeensemas Kak:

Y. =(1-n)(p-p;)0. (P.4)
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MpunoxxeHne C
(obsazaTenbHoE)

OcHoBHbIe 6yKBEHHbIe 0603Ha4vYeHns

Vw — CKOPOCTb BETpa, M/C;
M — MPEBbILLEHNE BEPLUVHbI BOHbI HAL, PACHETHLIM YPOBHEM, M;

Nt — MOHWXXEHNE NOAOLLUBbLI BOJ/THbI OT PACHETHOI0 YPOBHA, M;

h — BbiCcOTa BOJIHbI, M;
A — 4JIVHA BOJHBI, M;

k =2n /) —BONHOBOE Yncno, 1/Mm;
T — nepunog BOHI, C;
w=21/T — Kpyroeas 4YactoTa BO/IHbl, 1/c;
C — CKOPOCTb BOJ/IHbI, M/C;
h/\ — KpyTW3Ha BOJIHbI;
Mh — nonorocTb BOJHbI;
hi, Ai, Ti — COOTBETCTBEHHO BbICOTa, AMHA W NepuoA BOMAH i %-HOW 06ecrnevyeHHOCTM
B CUCTEME, M;
h, A, T —COOTBETCTBEHHO CpPeAHWE BbICOTa, ANMNHA 1 NEPUOA BOSH, M;
d — rny6rHa Bofbl NpW pac4eTHOM YPOBHE, M;
der — KpUTUYECKAA rnybuHa BOAbl, NPV KOTOPOM MNPOMCXOAMT MepBoe 06pyLueHue
BOJH, M;
Der,u — rny6vHa Bofbl, NpX KOTOPOW NPOMCXOAUT NOCNeAHee 06pyLUEHWE BOMH, M;
Q — cuna oT BO3AENCTBMS BOJIH Ha COOPYXXeHMe, nperpaay, KH;
P — pacnpefeneHHas Harpyska Ha evHULLY 4JIMHbI COOPY>KeHWs, nperpagbl, KH/M;
p — BONIHOBOE [aBneHue, Ka;
P — NIOTHOCTb BOAbI, KI/M?;
g — YCKOpeHue CBOBOAHOr0 naaeHus, M/c?;
¢, 3 — yron HaknoHa otkoca (M1 AHa) K rOpu3oHTY, rpag,.
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Bubnuorpadus

[1] CM 11-103-97 VIHXXeHepHO-rnapomMeTeoposiornyeckme N3bICKaHNA ans

CTPOUTENbLCTBA.
[2] CM 11-114-2004 WHXeHepHble W3bICKAHUS HA KOHTMHEHTa/IbHOM Luefbje Ans

CTPOMTENbCTBA MOPCKUX HE(hTEra3onpoMbIC/IOBbIX COOPYXXEHWIA.

[3] CIM 32-103-97 MpoeKT1poBaHme MOPCKMX 6epPero3aLimTHbIX COOPY>KEHNIA.

[4] PA 31.33.10-87 PekomeHZaLMun no yyety ruapoMeTeoposiornyeckoro pexxuma npu
MPOEKTMPOBAHUWN HEAOCTATOYHO 3aLLUMLLEHHBIX OT BOJIHEHUSA NPUYasIOB.
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