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CBO/Jl ITPABHUJI

HATPY3KH Y BO3JIEMCTBUS HA THAPOTEXHUUYECKHUE COOPYKEHMUSI
(BOJIHOBBIE, JIEJOBBIE U OT CYA0OB)

Loads and impacts on Hydraulic structures (from wave, ice and ships)
Jlara BBenenus 2013-01-01

1 ObsacTh NpUMeHeHust

Hacrosimiue HOpMBI pacnpOCTpaHSIOTCA Ha NPOCKTUPOBAHUE BHOBb CTPOSLIUXCH,
PEKOHCTPYKIIMIO W PEMOHT CYHIECTBYIOIIMX PEYHBIX M MOPCKUX T'HAPOTEXHUYECKUX
COOPYKEHHUI.

2 HopMaTuBHbBIE CCHUIKHU

B mHacrosimeM cBoje mpaBWil MPHUBEIACHBI CCHUIKM Ha CIEAYIONIME HOPMATHBHbBIC
JIOKYMEHTBI:

I'OCT 19185-73 I'mapotexuuka. OCHOBHBIE MOHSTHS. TepPMUHBI U ONPEICIICHHUS.

CII 20.13330.2011 «CHwuII 2.01.07-85*. Harpy3ku u Bo3A€UCTBUS

CII1 58.13330.2012 «CHulI 33-01-2003. T'maporexnudeckue coopykeHusi. OCHOBHBIE
[IOJIOKEHUSI»

[Ipumeuanue — Ilpu Noab30BaHUU HACTOAIIUM CTAHIAAPTOM I€JIECO00Pa3HO MPOBEPUTH NEHUCTBUE
CCBUJIOYHBIX CTAaHAAPTOB H KJ'IaCCI/I(l)I/IKaTOpOB B I/IHq)OpMa].[I/IOHHOI\/'I CUCTEME 06I.H€FO IIOJIB3OBAHHUA — Ha
oduIHaIEHOM CcaiiTe HAaIlMOHANBEHOTO opraHa Poccuiickoil (emepanny 1Mo cTaHTApTU3aUWU B cetu MHTepHET
WIM 1O CXKErogHo u3aaBacMoOMy I/IH(i)OpMaI_II/IOHHOMy YyKa3aTesro «HaHI/IOHaJ'IBHBIe CTaHAapTbI», KOTOpBIP‘I
OHY6J'II/II(OB8.H 0 COCTOSIHMIO Ha 1 SHBAps TCKYLICIO roAa, U Mo COOTBETCTBYHOIIUM CIKEMECAIHO U3/1aBaCMbIM
I/IH(I)OpMa]_II/IOHHBIM yKasateisim, OHY6J'II/II(OB8.HHBIM B TCKyHICM TIoAay. Ecnu ccputoyHbIN JAOKYMCHT 3aMCHCH
(I/ISMCHGH), TO IpUA MNOJb30BAHUH HACTOAIMM CTaHAApTOM CJICAYCT PYKOBOACTBOBATHCA 3daMCHCHHBIM
(M3MEeHEHHBIM) JOKYMEHTOM. ECIH CCBIJIOYHBIM JOKYMEHT OTMEHEH 0e3 3aMEHBI, TO IOJIOKEHHE, B KOTOPOM
JlaHa CChIJIKA Ha HETO, HpI/IMeHHeTCH B 4aCTH, HC 3anal"PIBaIOHIeI>i 3Ty CCI)IJ'IKy.

3 TepmuHBI 1 onipeaeIeHUS

B nacrosimieM 1OKyMEHTE MCIOJIb30BaHbl TEPMHHBI, IPUBEIECHHBIE HUXKE, a TAKKE B
I'OCT 19185:

3.1 Oerymme BoJHbI: Boanbl, Buaumas ¢Gopma KOTOpBIX IepeMeliaercs B
IIPOCTPAHCTBE;

3.2 BerpoBble BoJHBI: KonebaTenbHOe NBUKEHHE BOJIbI, BBI3BAHHOE BETPOM IIPU €0
BO3/IEHCTBUH HA CBOOOHYIO ITOBEPXHOCTH;

3.3 BosiHoBoe aaBJieHue: Jlons (cocraBisiouiasi) THIPOJUHAMHYECKOIO JABJICHMS,
00yCJI0BJI€HHAsl BETPOBBIM BOJIHEHHUEM CBOOOIHOM MOBEPXHOCTH KHUIKOCTH;

3.4 BbicoTa BOJHBI: [IpeBbilcHME BEpIIMHBI BOJIHBI HAJ COCEIHEH MOJOIIBOM Ha
BOJIHOBOM Tipoduiie (pucyHok 1);

3.5 BepumuHa BoJiHbI: HauBbicias Touka rpeOHs BOJTHBI (PUCYHOK 1);

3.6 rpedenb BOJIHBI: YacTh BOJHBI, pACOJIOAKEHHAS BBIIIE CPEIHEN BOJHOBOW JTUHUU
(pucyHok 1);

HU3nanue opuuuaibHoe
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3.7 nupaxkuus BoaH: VckpusieHue (GpPOHTOB M M3MEHEHHE BBICOT OETYIIMX BOJIH,
Oru0AIOLINX MPENSATCTBUS (COOPYKEHUS, OCTPOBA, MBICHI U JIp.);

3.8 nMHa BOJIHBI: [OpU3OHTAILHOE PACCTOSIHUE T10 JIYy4y BOJHBI MEXAY BEpIIMHAMU
JIBYX CMEXHBIX I'peOHell Ha BOIHOBOM npoduiie (pucyHok 1);

3.9 namHa  pasroHa BOJH: [IpOTSHKEHHOCTP OXBAa4€HHOM BETPOM  AKBATOPUH,
M3MEpEHHas 110 HalpaBJIEHUIO BETPA O PACUETHON TOUKH;

3.10 kunb  TOpoca: IlogBoaHas dYacTh TOpOCa, pACIOJIOKEHHAs HUXKE €ro
KOHCOJIUAUPOBAHHOIO CIIOS;

3.11 KoHCOIMAMPOBAHHBIN ¢JIOH Topoca: YacTe Topoca, B KOTOpOH 00pa3oBaBIIIME
ero OJIOKH JIbJIa CMEP3JIUCh B MOHOJIUT;

3.12 kpuTHyeckas riyouHa: ['1yOnHa, TPy KOTOPOU MPOUCXOIUT OOPYIIIEHUE BOJIH;

3.13 neasinoe moJie: JIx000if OTHOCUTENBHO TUIOCKUN Y4aCTOK JISASHOTO MOKpoBa Ooliee
20 M B monepeyHuKe, OKPYKEHHBIN CO BCEX CTOPOH BOJOM;

3.14 nensinoii mokpoB: JlroGas ¢Gopma oOpa3oBaHUI MOBEPXHOCTHOTO JIbJA,
MOKPBIBAIOIIIETO B XOJIOJHOE BpeMs roja TMOBEPXHOCTh BOJOEMa WM MPHUHECEHHOTO
TEYEHUSIMH U BETPAMU M3 COCETHUX pailoHOB; cpedu (HOpM JIEASHOTO MOKPOBA PAa3INYarOT
POBHBIN JIe/I, HACTOCHHBIN Jie[l, TOPOCUCTOE JIEISHOE MOJIe C IPsiAaMH TOPOCOB, OTAEIbHBIC
TOPOCHI U TIp.;

3.15 nox0uHAa BOJIHBI: YacTh BOJIHBI, PACOJIOKEHHAsI HIXKE CPEHE BOTHOBOW JIMHUU
(pucyHok 1);

3.16 ay4 BoJiHbI: JIMHMS, IepHeHIUKYIIpHAs GPOHTY BOJIHBI;

3.17 nbauua: LlenbHas 4yacTh JIEAIHOTO TTOKPOBA CPABHUTEIHLHO HEOOJIBIIIOTO pa3Mmepa,
oOpa3yromiascs Ha BOJHOM MOBEPXHOCTU MPU MOCTENIEHHOM POCTE JIbJ]a WU OT pa3pyLICHHs
JICASHBIX TTOJICH;

3.18 Hacoennslii Jeq: Tum qedopMupoOBaHHOTO JibJa, 00PA30BABILIETOCS B pe3yibTaTe
HACJIOCHMSI OJTHOM JIbJIMHBI HAa IPYTYIO U XapaKTEPHBIN JIs JibJla TOJMUHON He 6onee 30 cm;

3.19 Heperyasipubie BOJHBI: BOJHBI, 37€MEHTBI KOTOPBIX H3MEHSIIOTCS CIIy4alHBIM
obpazom;

3.20 mapyc Topoca: HagsonHas yacts Topoca;

3.21 nepuoa BoJHBI: VHTEpBam BpeMEHM MEXAY MPOXOKIACHHUEM JABYX CMEKHBIX
BEpILMH BOJIH Yepe3 (PUKCHPOBAaHHYIO BEPTHUKAIb;

3.22 noaBmxkka Jabaa: llepemenieHue neAstHOr0O MOKpPOBa Ha OTHAEIBHBIX YYacTKax,
MPOUCXOJISIIEE MO/ BIUSHUEM TEUEHMsI, BETpa, MOAbeMa YPOBHSI BOJIBI;

3.23 mogomBa BOJHBI: HanHusmiasg Touka JI0:KOMHEI BOJIHEL,

3.24 npuooiinble BOJHBI: BeTpoBble BOJHBI Ha IMOJIOTOM MPUOPEKHOM OTKOCE
(ecTeCTBEHHOM WJIM UCKYCCTBEHHOM), B IIpeiesiaX KOTOPOTo BCIEACTBUE TPEHUS YaCTHUL] BObI
0 JHO MPOMCXOAUT TpaHchopManus Npopuiis BOJH ¢ 0Opa3oBaHHEM MNEPETHEro KpyToro
CKJIOHA; Ha 3aBepllalolIeM dTare TpaHc(hopMaluy BOJIH BO3MOXKHO 0OpyIlIeHHe uX rpedHel B
CTOpOHY Oepera (CM. pazdbusarowuecs 801Hbl),

3.25 npodnis BoHBI (rJ1aBHbIN): JINHNS epeceueHns B3BOJIHOBAHHON ITIOBEPXHOCTH
C BEPTUKAJIbHOM MJIOCKOCTBIO B HAIIPaBJIEHUH JIy4a BOJIHBI (PUCYHOK 1);

3.26 pasouBaommecs BOJHbI: BeTpoBble BOIHBI, y KOTOPHIX NPU B3aUMOAECUCTBHUHU C
O0OpBIBUCTHIM O€eperoM, ruIpOTEXHUUECKUMH COOPYKEHUSIMU, TIOJIBOJHBIMH MIPErpaiaMu Uiu
KPYTO HAKJIOHEHHBIM THOM MPOHUCXOIUT TpaHchopMaius Nmpoduis BOIH ¢ OOpyIIeHHEM
rpe6Hs B CTOpOHY Oepera (Tperpajabl);

3.27 pacyeTHbIe 3J1eMEHThI BOJHBI: DJEMEHTHl BOJHBI 33JaHHOM 00ECIIeYeHHOCTH B
CHUCTEME PacueTHOro IITOPMa, IPUHATHIE B COOTBETCTBUU C KJIIACCOM U BUJIOM COOPYKEHUS;
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3.28 pacyeTHbIi YPOBeHb: YPOBEHb BOJIbI B BOJOEME, Ha3HA4YaeMbId C Y4ETOM
CE30HHBIX W TOJOBBIX KOJICOaHMM, BETPOBOrO HaroHa M CroHa, NPWJIKBOB U OTJIMBOB
(pucynox 1);

3.29 pacyernsbiii wropm: IlITopM NOBTOPSIEMOCTBIO OAMH pa3 3a 3aJaHHBIN IEpUOA
BpeMeHu (Harpumep, 25, 50 uiam 100 51eT) U XapakTEepHU3YIONIUHC MaKCUMAIbHBIMH 33 3TOT
MEepPHOJI JIEMEHTAMU BOJIH; Pa3HbIM HAIIPABJICHUSM BOJIH MOTYT COOTBETCTBOBAThH Pa3IMYHbIC
pacueTHbIe ITOPMBIL;

3.30 peryasipuble BOJHBI: BosiHBI, BBICOTA U TEPUOJ KOTOPBIX OCTaIOTCS
HEU3MEHHBIMH BO BPEMEHH;

3.31 pedppakuusa Bosn: VckpuBneHue (GpOHTOB U M3MEHEHHUE BBICOT OCTYIIMX BOJH
0] BO3/ICHICTBUEM TEUEHHM UK 00YCIOBIEHHOE N3MEHEHUEM TITyOUHBI Ha MEJIKOBO/IBE;

3.32 poBHbii Jex: Jlen, UMeEOMUNA OTHOCUTEIBHO POBHBIE BEPXHIOK M HUKHIOIO
MOBEPXHOCTH;

3.33 ckopocThb BOTHbI: CKOPOCTH NepeMeIIeHus TpeOHs BOIHBI B JAHHOH TOUKE;

3.34 cosieHocTh MOpPCKOro Jbaa: OTHOLIEHWE CYMMapHOM MacCbl HMOHOB B
o0pa3oBaBIIEMCs [IPU TasTHUM JIbJ1a PACTBOPE K Macce ATOro pacTBoOpa;

3.35 cpenusist BostHOBasi JiuHUsA: JIMHMS, Iepecekaronias 3aiUch BOJTHOBBIX KOJIeOaHH
TaK, YTO CYMMAapHBIE TUIONIAH BBIIIE U HUXKE ITOW JMHUU OJIMHAKOBHI (PUCYHOK 1);

3.36 crosune BoJHBI: BonHbl, BuauMas (opma KOTOPbIX B MPOCTPAHCTBE HE
nepeMeniaercs;

3.37 TonmmHa PoBHOro Jjpaa: CymMMa TOJIIMH HAJABOJHOMW M IOJBOAHOW 4YacTeil
JIEISTHOTO TIOKPOBA;

3.38 Topoc: OtaenbHOE HATPOMOXKIEHUE KYCKOB M OOJIOMKOB JibJla, 00pa30BaBILIErocs
MIPU COKATHH JISJSHBIX MOJIEH B 30HE MX KOHTAKTA;

3.39 Topocucroe Jeasinoe moJie: [lone ¢ rpsgamu TOPOCOB, OOPa30BABIIUXCS IPU
CKaTUH JIEITHOTO TIOKPOBa;

3.40 TpancdopManmus BOJH: W3MCHCHHWE BBICOTHI H JUIMHBI O€TyIIUX BOJH,
UCKPUBJICHHE UX (PPOHTOB O] BO3/CICTBIEM penbeda Ha, MPENSTCTBHM, TCUSHU;

3.41 ¢pouT BoJHBbI: JIMHUS HA TJIaHE B3BOJIHOBAHHOW MOBEPXHOCTH, MPOXOAIIAS 110
BepILMHAM TPEOHSI BOJIHBI;

3.42 wropmoBoii HaroH M croH: [loBbilleHHME W TOHM)XEHHWE YPOBHSA BOJbBI B
AaKBaTOPUU OTHOCHUTENIbHO CpPEIHEr0 YPOBHS, BBbI3BAHHBIC BO3JICWCTBHEM BETpa W
YMEHBIIEHHEM aTMOC(HEPHOTO AABJICHUS B IITOPME;

3.43 aneMeHT BOJIHBI (OCHOBHBIE): BricoTa, AnMHa U Iepro]T BOJIHBI (PUCYHOK 1).

Pucynok 1 —TIpopuab U 3j1eMeHThI BOJHBI
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4 O01IMe MOJ0KEHUA

4.1 B cBoJie mpaBuJl yCTAaHOBJICHbl HOPMATUBHBIC 3HAYEHHUS HArPY30K U BO3ACHCTBUI OT
BETPOBBIX BOJIH, JIb/Ia U CYZ0B HAa TMIPOTEXHUUYECKHE COOPYKEHUS.

PacueTHas Harpy3ka JOJIKHA ONPEAENATHCS KaK IPOU3BEIECHNE HOPMATUBHON HAarpy3Ku
Ha KOd((UIMEHT HAJEKHOCTH IO HArpy3KaM 7s YYUTHIBAIOIIUH BO3MOXKHOE OTKJIOHEHHE
Harpy3Ky B HEOJIArOMPUITHYIO CTOPOHY OT €€ HOPMATUBHOI'O 3HAYCHUSI.

3HaueHue KOd(PPUIMEHTa Yy Ul HATPY30K BOJHOBBIX, JIEAOBBIX U OT CYJIOB JOJKHO
MPUHUMATBCA corjlacHO TpeOoBaHusiM, npuBeneHHbIM B CII 58.13330, s BeTpOBBIX
Harpy3ok — coryiacHo TpedoBanusm CII 20.13330.

4.2 PacueTHble 3J€MEHTHl BOJH U JIEAOBBIX YCIOBUH HAa OTKPBITBIX M OTPaXACHHBIX
aKBaTOPUSX clenyer IIPUHUMATD Ha OCHOBE pE3yJIbTaTOB HUHXEHEPHO-
THAPOMETEOPOJIOTMUECKUX ~ HM3bICKAaHHWM, MHOTOJIETHUX  HATYpHBIX  HAONIOJEHUH U
nabopaTopHbIX uccienoBanuil. [IpaBuia BeINOMHEHUS YKa3aHHBIX W3BICKAHUI TMPUBEICHBI B
[1], [2].

4.3 Harpy3ku U BO3JEHCTBHS BOJH M JibJJa Ha COOpYyKeHus | kiacca, a Takxke Ha
COOPYKEHHS JPYrMX KIAcCOB IPHU PACYETHOM BBICOTE BOJH Ooiee 5 M, MOITyYCHHbIE
pacyeTHBIMH METOJaMHU, HEOOXOJMMO YTOYHSATH HAa OCHOBE HATYPHBIX M JAOOPATOPHBIX
HUCCIIEIOBAHUMN.

S Harpy3ku 4 BO31eiCTBHS BOJIH HA THAPOTEXHUYECKUE COOPYKEHUS
OcHoBHBIE PACYETHBIC MMOJ0KCHUA

5.1 OnpeneneHue BOJHOBBIX HArpy30K UM BO3JCHCTBHI Ha TI'MIPOTEXHUYECKUE
COOpPYKEHHsI OJDKHO IMPOU3BOAUTHCS JUIsl YCIOBUH pPacyeTHOrO IITOpMa IMPH PacyeTHBIX
YPOBHSIX BOJIbl B aKBaTOPHUH.

5.2 B xauecTBe pacueTHOIr0 IITOPMA CJIeyeT IPUHUMATh ILITOPM IOBTOPSEMOCTBIO IS
COOPYXEHHH KJlacca:

I-1 pa3 B 100 ner;

IT—1 pa3 B 50 ner;

IITu IV —1 pa3 B 25 ner.

5.3 [lapameTpbl BOJHEHUS IpPU PAcCUETHOM IITOPME: 3HAYEHUS BBICOTHI, JJIMHBI U
HepuoJia BOJIH Pa3IMYHON 00ECleYeHHOCTH B CHCTEME, a TaKKe CIIEKTpalibHasl IJIOTHOCTh
BOJIHEHUS — JIOJKHBI IPUHUMATHCA 110 pe3ysIbTaTaM CTaTUCTUYECKOW 00pabOTKH pe3yIbTaTOB
MH)KEHEPHO-THJIPOMETEOPOIOTHIECKUX HAOIIOJCHUH.

[Ipy HEIOCTaTOYHOCTH [aHHBIX WHKEHEPHO-THAPOMETEOPOIIOTMUECKUX HN3bICKAaHUI
ONpECICHUE TapaMeTPOB BOJHEHMsI pAcYETHOTO INTOPMAa MOXKHO IPOU3BOIUTH Ha
OCHOBAaHMHU pACUETHBIX METOJOB (IpujiokeHue A) ¢ mocieayrolledl ux BepupuKanuei
(IpoBepKoOii) O UMEIOIUMCS JIaHHBIM HaOJI0/IeHUH B KOHKPETHOM MecTe u3blckaHuil. [Tpu
OTCYTCTBUM TakKuMX JaHHBIX JOINYyCTHMa BepuU(]UKAIMSA Ui aKBAaTOPUH CO CXOKUMHU
YCIOBHUSMHU BOJTHOOOpa30BaHUS.

Pexomennyercst cormacHo [2] moka3blBaTh COOTBETCTBHE HCIIOJIB3YEMBIX PACUETHBIX
METOJI0B METOAAM (MOJIEIAM), IPUHATHIM JJIs TAKUX K€ 1EJIeH B MEXIyHAPOIHON IIPAKTHKE.

5.4 Ilpu omnpeneneHWH pacyETHBIX 3HAYEHUW OJIEMEHTOB BOJIH HA OTKPBITHIX U
OTPaX/IEHHBIX AaKBATOPUAX HEOOXOAMMO YUUTHIBATh CJEIYIOIIHME BOJIHOOOpPA3yloIINe
(dakTopel: CKOPOCTh BeTpa (€€ 3HAUYCHWE W HAMpaBIICHHUE), MPOJAOIKUTEIHHOCTD
HENPEPBHIBHOTO JEHCTBHUS BETpa HaJ BOJHOM IMOBEPXHOCTHIO, pa3Mephl U KOH(UTypaluio
OXBAauE€HHOW BETPOM aKBATOPHUH, pelbed THA U TTTyOHHY BOJBI.
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5.5 PacyeTHble YpOBHHM BOJBI U XapaKTEPUCTUKU BETpa HEOOXOIMMO ONPEAEIATH IO
pe3yibTaTaM CTaTHCTUYECKOH 00pabOTKHM JaHHBIX MHOTOJIETHUX PSIIOB HAOIIOICHUN.

5.6 PacyeTsl 311€eMEHTOB BOJIH JOJDKHBI IHPOU3BOAUTHCA C YUETOM JICJICHHS aKBATOPHU
Ha CJIeIyoIe 30HbI 1o TiTyOuHe (OyKkBeHHBIE 0003HaYeHUs — npuiioxkeHus A u C):

rayOokoBofHas — ¢ rayouHoi d>0,5A,, TOae JHO HE BIMSET Ha OCHOBHBIE
XapaKTEPUCTUKHU BOJIH;

MeJKOBOAHAs — ¢ TiryouHout 0,5 Ay >d>d,.,, Tie AHO OKa3bIBaeT BIUSHUE HA Pa3BUTHE
BOJIH M HA OCHOBHBIE UX XapaKTEPUCTHKH;

npuboitHas — ¢ ryouHod ot d. 10 d.,, B Tpenerax KOTOPOH HayMHAeTCad U
3aBepIIacTCs pa3pyleHHe BOJIH;

pUuype3oBasi — ¢ IIIyOUHOU MeHee d,,, B IpeAesax KOTOPOH MOTOK OT pa3pylleHHbIX
BOJIH TEPHOIMYECKH HaKaThIBaeTCs Ha Oeper.

XapakTepUCTUKU  BOJHEHHUS, COOTBETCTBYIOIIME pPACYETHBIM  O0OECIEUCHHOCTSIM
CKOpOCTM BETpa W YPOBHS BOJBl B AaKBaTOPHUH, JOJDKHBI ONPEACTATHCS C  YUETOM
TpaHchopMallM¥ BOJIH — M3MEHEHHMs MX I[apamMeTpoB IOJ BO3AECHCTBHEM TEUYEHUH M ¢
BBIXOJIOM Ha MEJKOBOJbE, pedpakiuy MpHU CIOKHOM penbede W HErOpPU3OHTAIHLHOM IHE,
TU(PaKLUU Ha OTPAUTEIbHBIX COOPYKEHHSIX, OOpYILICHHUS.

Onpenenenne  mapaMeTpOB  BOJHEHHS  JOJDKHO — HPOHM3BOIUTBHCS  PacUETHO-
TEOPETUYECKMMHU METOAAMU Ha OCHOBE COBPEMEHHBIX IPOrPaMMHO-BBIYMCIUTEIbHBIX
KOMIUIEKCOB WJIM C MHCIIOJIb30BAaHHMEM HOMOIpamMM (IPWIOKEHHE A) U  HMEIOIIHUXCS
anpoOupOBaHHBIX METOOB.

5.7 PacueTHyt0 00€CTIECYEHHOCTH BBICOT BOJH B CHCTEME HEOOXOMMO IPUHIMATH!

IIPY OTIPEIIEHUH 3aIUILEHHOCTH MOPTOBBIX AKBATOPHH ...c..vevvenvieieiiiiiieieniienieennens 5 %;

IPU OIPEIETEHUN HAKATA BOJTH «..uvvenntientrerireeitenuteenttesteenseeeuseenseesaseenseeenseenseesaneenseeenne 1 %;

IpU ONpPENIETICHNN YCTOWYMBOCTH M MPOYHOCTH TMAPOTEXHUYECKUX COOPYXKEHMH U UX
AIIEMEHTOB 110 Tadnuie 1.

Jns coopyxenuil 1 kmacca W Ui BCeX COOPY)KEHHUH C IMEpUOJOM COOCTBEHHBIX
KoseOaHuil Oosiee 2 ¢ HEOOXOAMMO YUUTBHIBATh CIEKTPAIbHBIE XapaKTEPUCTHUKU BOJHEHUS
(4aCTOTHBIH CHEKTD).

5.8 MakcuManbeHbIi pacdyeTHbI ypOBE€Hb BOJABI HEOOXOJUMO MPUHUMATh COTJIACHO
TpeOOBaHUSAM CBOJOB IPABUII HA MIPOEKTUPYEMBIE COOPYXKEHUS (OOBEKTHI).

Taoaxuma 1

PacuerHas 00ecrie4eHHOCTh BBICOT BOJIH
B cucteme, %, He Ooee

Coopy>XeHus BEpTUKAJIbHOTO MPOQUIIS, OrpagUTeIbHbIE 1

COOPYKEHHSI OTKOCHOTO MTPOQHIIS

CKBO3HBIE COOPYKEHHUS U 00TEeKaeMblIe IIperpajsl Kiiacca:

I'mapoTexHn4IecKue CoopyKEeHHS

I 1

I

11, IV 5
beperoykpenurenbHble COOPYKEHU Kilacca:

LI 1

I, IV

IIpumeuanus

1 Ilpn onpeneneHUn Harpy3oK Ha COOpPYKEHHS HEOOXOIUMO IPHHUMATH BBICOTY BOJIHBI 33JaHHOMN
obecreyeHHOCTH B CHCTeMe h; M JUIMHy BONHB B auamnasone (1 —1,4)A, mpu KOTOpOil OKa3bIBaeTCS
MaKCHUMaJIbHOE BO3JCHCTBUE HA COOPY)KEHHE; M CKBO3HBIX KOHCTPYKLUHUH CleqyeT ONpenensTh

MaKCHMaJIbHOE BO3/I€HCTBIE BOJIH IPH JUTMHE pacueTHON BosiHBI B ripeaenax (0,8—1,4) A.
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Oxonuanue mabauyol 1

2 [lpn Ha3HAYCHWH BBICOTHBIX OTMETOK CKBO3HBIX COOpPYXKCHHI, BO3BOJAMMBIX Ha OTKPBITHIX
aKBaTOPHX, PACUCTHYIO OOECIIEYCHHOCTh BBICOT BOJIH B CHcTeMe aomyckaercs npuHMats 0,1 % mpu
HaJIeXameM 000CHOBaHNH.

5.9 Ilpu ompeneneHnH HArpy30K W BO3JCHCTBUN Ha THUAPOTEXHUYECKHE COOPYKCHUS
00eCIeYeHHOCTH PacueTHBIX YPOBHEH JOJDKHBI ObITh HE OoJee: s coopyxeHui | kimacca —
1%, II u III xmaccoB — 5%, IV kmacca — 10 % mno HauBBICHIUM TOAOBBIM YPOBHSIM,
OMPEICIICHHBIX C YYETOM IMPHIMBHO-OTJIMBHBIX SBJICHUH, CE30HHBIX KOJICOAHUH, BETPOBOTO U
BOJIHOBOT'O HaroHOB.

IIpumeuanus

1 B 0Oe3nuBHBIX MOpSX Uil IMOJIOPHBIX TI'PAaBUTALMOHHBIX BOJHO3AaMTHBIX cTeH Il kmacca m s
UCKYCCTBEHHBIX IUIDKEH 0e3 COoOpyXeHHH O0eCHeYeHHOCTh pPAacyeTHBIX YpPOBHEH cielayeT HpUHHUMAaTh
paBHoit 1 %.

2 B oTAenbHBIX Cily4asx MPH JOCTaTOYHOM OOOCHOBAaHMH JOIYCKAaeTCsl MpPU ONpENeICHHH BOJHOBOTO
BO3JICHCTBYsI BEIOMPATh pacyeTHBIN ypOBEHb BOJIbI, HCXO/S M3 YCIOBHS MAaKCHMaJbHOTO BO3JCHCTBHS BOJH Ha
AJIEMEHTHl THUIPOTEXHUYECKHX COOPY)XEHHMH (HampuMep, NP pPacCMOTPEHHH DPa3MBIBOB OCHOBAaHUS BOJIM3U
COOPY’KEHHSI M MEPOTIPHATHH TI0 3aIUTE OT Pa3MBbIBA).

5.10 BbicOTbl BETpPOBOTO M BOJHOBOI'O HAaroHOB CJEAYeT NPUHHUMATH 110 JaHHBIM
HaTypHBIX HabmoaeHui. /(s coopyxennii 111 u IV k1accoB BEICOTHI BETPOBOTO U BOJIHOBOTO
HAroHOB JIOMYCKAaETCs OMPEENATh pacueToM (mpuiiokenue b).

5.11 [Ipy nuHaAMHYECKMX pacyeTax M OLEHKE YCTaJOCTHOW IPOYHOCTH DJIEMEHTOB
KOHCTPYKUMH THJIPOTEXHUYECKMX COOPYKEHHHU CIENYeT YYMUTBIBaThb CIIEKTPAIBHYIO
IUIOTHOCTb BETPOBOI'O BOJIHEHUS, XapaKTEPU3YIOLYIO €r0 HEPETYJIAPHOCTD.

5.12 BozaeicTBue IITOPMA, B TOM YUCIIE B COUETAaHUU C TEUEHUEM, HA THO aKBAaTOPUU Y
OCHOBaHUS T'MIPOTEXHUYECKOTO COOPYKECHMSI OJDKHO OLIEHUBATHCS CPAaBHEHHUEM 3HAYEHUU
MaKCHMaJbHOW NPUIOHHOM CKOPOCTH M HEpa3MbIBAIOLIEH (JOoMyckaeMoi) HpUIOHHON
CKOPOCTH HJIM COOTBETCTBYIOIIMX KacaTEJbHBIX HANpsDHKEHWM, XapaKTEpU3YIOLIUX TPYHT,
CJAaramIui JHO, WIM MaTepuall, UCIOJIb3yeMbIi /Ul 3alllUThl JHA OT pa3MbIBAa M IOJMBIBA
OCHOBaHHUS COOpY’KeHUs (mpuioxeHue B).

Oco6eHHOCTH pacuyeTa BO3/1eiiCTBHS BOJIH HA COOPYKEeHHMS Pa3/IMYHbIX THIIOB

Harpy3ku Ha BepTHKAJIbHbIE CTEHbI

5.13 Pacuer coopyXeHMII Ha BO3/JCHCTBHE CTOSAYMX BOJH CO CTOPOHBI OTKPBITOM
aKBaTOPHH (PUCYHOK 2) JT0JIKEH MPOU3BOAUTHCS MPH IIyOuHe 10 1Ha dp>1,5h n rmyOoune Hax
oepmoii dp->1,5h; mpu sToM B dopmynax s CBOOOJHOW BOJHOBOM IOBEPXHOCTH H
BOJIHOBOT'O JIaBJICHUS BMECTO INIyOMHBI 10 AHA dp, M, HEOOXOJUMO HPUMEHSTH YCIOBHYIO
pacyeTHyI0 TIyOUHY d, M, OTIpeiesiIeMyto 1o hopmyIie

d=d;+ky (dy—dy), (1)

rie dy— rayOuHa Hajl IOo0UIBOM COOpYKEHUs, M;
kpr — KOOPOUIMEHT, TPUHUMAEMBIH 110 TpaduKaM pUCyHKa 3;
h—BbIcOTa  MCXOnHOW  Oerymeil  BOJHBL, M, TMpUHMMaemMas Ha  OCHOBE
TUIPOJIMHAMUYECKHX (BEPOSTHOCTHBIX) PaCY€TOB WU IO MPUIOKEHHIO A.
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Pucynok 2 — Jnopsbl 1aBJIEHUS CTOSTYMX BOJTH HA BEPTUKAJIbHYIO CTEHY CO CTOPOHBI OTKPBITOI
aKBaTopuu

Pucynok 3 — I'padpuxu 3Havyenuii kodppuumenra k;,
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5.14 'opy30HTaIBHYIO BOJIHOBYIO Harpy3ky P, Ha BEpPTUKaJIbHYIO CTEHY O
BO3JICUCTBUEM CTOSYECH BOJIHBI CEAYyeT MPUHUMATH IO SIMI0OPaM BOJIHOBOTO JABJICHUS p IO
[IyOMHE MIPU Pa3IUYHOM MOJIO0XKEHUH IPeOHs U MOOLIBLI BOJIHBI y CTEHBI.

[TocTpoenue >mop BOJHOBOIO JABJICHHS p JOKHO MPOU3BOAUTHCS MO pe3ylbTaraM
SKCIIEPUMEHTANIBHBIX HCCIEAOBAHUN W/WIM THUAPOJMHAMUYECKHX pacueToB. Jlomyckaercs
MPUMEHEHHE C1I0c00a, MPUBEICHHOTO B MPUIOXKEeHHH I .

5.15 B pacuerax yCTOHYHMBOCTH COOPY>KEHUS U MPOYHOCTH IPYHTOB OCHOBAHUSI CJICTYET
YUYUTHIBATh YMEHBIIICHUE BOJTHOBOM HArpy3KH Ha CEKIMIO BEPTUKAIBHON CTEHBI IPHU MOAXO0/E
dbponTa BOJHBI mox yrioMm o, rpaa. KoapdunueHt k. CHUXKEHHS Harpy3kd IpH 3TOM
MIPUHUMACTCS PABHBIM:

o, rpaj <45 60 75
ks 1 0,9 0,7

5.16 B pacuerax cieayeT yu4uThIBaTh TOPU3OHTAIBHYIO HATPY3KY OT AU parupoBaHHbIX
BOJIH CO CTOPOHBI OTrPaK/ICHHON aKBaTOPUU (PUCYHOK 4).

i)

|

e, yposcin

0) —
‘.

[ I r}l:ig Page ypower

] R o

wiair 19002 Raa b

a — 1py TpeOHE BOJIHBL, 6 — TIPH JIOKOUHE BOJTHBI

Pucynox 4 — Jniopsl 1aBjaeHusi AM(PParupoBaHHbIX BOJIH HA BEPTHKAJIBbHYIO CTEHY
U ee MOJ0IIBY €O CTOPOHBI OTPaKAeHHON aKBaTOPUH

5.17 B3BemmBarolee BOJHOBOE AABICHUE B TOPU30HTAIBHBIX IIBAX MACCUBHOM KIIAJIKU
U T10 MOJIOIIBE COOPYKEHHUS TOIYCKAETCs IPUHUMATh PABHBIM COOTBETCTBYIOIIUM 3HAYEHUAM
TOPU30HTAILHOTO BOJIHOBOTO JIaBJIEHUS! B KpaWHUX TOYKaxX (PUCYHKH 2 U 4) MpU JTUHEHHOM
U3MEHEHUU €T0 B IIPEEIax MUPUHBI COOPYKEHHUS.

5.18 MakcuManbHyI0 MPUIOHHYIO CKOPOCTh Vjpmax, M/C, OT JEHCTBUS CTOSYMX BOJIH Ha

paccrosauu 0,25\ OT mepeaHel TpaHy CTEHBI CelyeT ONpeaeATh Mo popmyIe
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_ 2k mh

== , 2
b,max TShkdb ( )

0,4

riae kodgppunuent kg =0,25 , TIpH >30 ky;=1,0;

> | >
> | >

k =271/ )\ — BOIHOBOE YHUCIIO.
MakcumainbHOe 3HaYCHHUE KacaTeIbHOrO HAMPSDKCHUS HA TIOBEPXHOCTH JIHA Ty max, K114,
OT BO3JICHUCTBHS BOJIH CIICAYET ONPEACATh M0 hopmyJie

1 2
Ty,max = E pwab,max > (3)

rie Fv=0.237(ao/ks) *** — koo ument Tperns; npu ao < 0,63k, f,=0,3;
ap— VbjmaxT/ZTE;
T — nepuoJ1 BOJIHBI, C;
p — TUIOTHOCTB BOJIBL, T/M.

kg =k g +ksp — CyMMapHas THIpaBIMYCCKas —IICPOXOBATOCTH

AHa,

ks g7=0Ds0 (a=2—4, pekoMeHayeTcs 0=2,5) — IEepOoX0BaTOCTh  IIOCKOro  (06e3  pyClIOBBIX
dbopM) JHA, CIOKCHHOTO TPYHTOM CpeIHeil
KPYIHOCTBIO Dsg, M;

ksn = 11D, | 1—exp(—25D, / L,) | — mepoxoBatocts, ~ 06yCIOBICHHAA — JOHHBIMH

dbopmamu cpenHel BbICOTOM Djp, M, U cpeaHel
JUTHHOM Ly, M.

CpeL[Hee 3a IICPpHUoa T 3HadyeHHE KacaTeIbHOI'0o HaIIps’KCHUA HA ITOBCPXHOCTH IHA Tw’
I(Ha, oT BOSHeﬁCTBHH BOJIH JOJIKHO OIIPCACIIATHCA 110 (bopMyne

T = % Tyw,max * (4)

Bo3M0oXkHOCTH pa3mbIBa THa aKBaTOPUH Y OCHOBAHUS COOPYXEHHUH CIIeyeT OLlEHUBATh
CpaBHEHHUEM V' max W/WIH Ty max C JOMYCKAEMBIMH 3HAYEHUSIMH THX BEIMYWH, TPH KOTOPBIX
IPYHT OcTaeTcs yCTOMUUBBIM. [Ipu mpeBbIIeHUH 3TUX 3HAUYEHHUH JOJDKHBI pa3pabaThiBaThCA
MEpOTIPUATHS, 00ECIIEUNBAIONINE 3aIIUTY OT pa3MbiBa M MOJMBIBA OCHOBAHUS COOPYKEHUS
(mpunoxenue B).

5.19 Pacuer coopyxeHMII Ha BO3JEHCTBUE pa30MBAIOUIMXCA BOJH CO CTOPOHBI
OTKPBITOM aKBAaTOPHM JOJDKEH HPOM3BOJIUTHCA NpU TIiIyOuHe Hax Oepmoit dp < 1,25h u
rnyoune no nHa dp > 1,54 (pucyHok 5). l'opusoHTanbHyro Harpysky P, kH/M, ot
pa30MBaIOLINXCS BOJH CIIEAYeT ONpEeAENATh M0 3ope OOKOBOIO BOJHOBOTO JABICHUS, MPU
MOCTPOCHUH KOTOpOW 3HaueHus p, klla, ams opauHar z, M, cleayeT NPHHAMATH IO
bopmymnam:

7 =—h 12} =0, (5)

z, =0 p, =1,5pgh, (6)
h

=d - 7

zz3=dy Ps chid (7)
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Pucynok 5 — Jmopsl 1aBjIeHUs] pa30MBaIOIINXCH BOJIH HA BEPTHKAJIBHYIO CTEHY

Beptukanbuyio Harpysky P.., kH/M, or pa3buBarommxcsi BOJH CIEAyeT NPUHUMATDH
PaBHOH TUTOIIA/IX ATIOPHI B3BEIIMBAIOIIETO BOJTHOBOTO JABJICHUS U ONPENEIATH 10 (hopmyIie

a
Po=nf, ®)
2
rae | — kodddunrent, npuHuMaeMblii paBHbIM W =0,55+0,05 L ; TIpU 4 <3
dy—dy d,—d;

a
cienyer npuaumatre p =0,7; npy ——— =9 n=1,0.
p—dy
MakcumainbHyt0 MPUIOHHYIO CKOPOCTb BOABI Vymax, M/C, HaJl IOBEPXHOCTBIO OEPMBI
nepes BEpTUKAILHON CTEHOM MU pa30MBAIOMIMXCSI BOJIHAX CIIEIYET ONPEeIsATh 0 GopMyIie
qh

vV, = . 9
S ymax chkd , ©)

5.20 Pacuer coopyxeHHil Ha BO3/JeiiCTBHE MPUOONHBIX BOJH JIOJKEH MPOU3BOAUTHCS
npu riyoune dp <d., Ha MPUMBIKAIOIIEM K CT€HE y4JacTKe JHa MPOTSHKEHHOCThIO HE MEHee

0,5A (pucyHok 6). Bo3BblleHHe BepIIMHBI MAKCUMaJIbHON PUOOMHON BOJIHBL 1. (-, M, HaJl
pacyeTHBIM YPOBHEM CIIEAYET ONpeAeiATh o hopMmyie
=0,5d s + hg,,., (10)

nc,sur

rae Ay, — BbICOTa TPUOOIHON BOJIHBIL, M ;
d.r — KpUTHYECKas TITyOuHa, M.
['opuzoHTanbHy0 Harpysky Py, KH/M, oT mpuOoitHBIX BOJH HEOOXOAMMO MPUHUMATh
o 3MIOpe OOKOBOTO BOJTHOBOTO JIABJICHUS, MPH ITOM 3HadeHwe p, klla, s opawHAT z, M,
JIOTTYCKAeTCs ONpeAesaTh Mo (GopMmynam:

Zl :_hsur p] :O’ (11)
1
ZZ __ghsur pZ :l’spg Sur; (12)
h‘ur
zy=d; p, =P (13)
ch 2" 4
=—d,

sur

I1€ Aswr — CPEIHSS ATUHA TPUOOWHOMN BOTHBI, M.

10
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a — C BEPpXOM IOCTCJIM Ha YPOBHC IHA, 6—c BO3BBIIIAIOIICHCS HaJa THOM ITIOCTEJIBIO

Pucynok 6 — Juiopsbl 1aBjieHUs] MPUOOHHBIX BOJIH HA BEPTUKAJIBHYIO CTEHY

Beprukansayro Harpysky P.., kH/M, OT mpuOOWHBIX BOJIH CIIEyeT MPUHAMATL PaBHOMN
TUIONIA/IA DIIOPHI B3BEHIMBAIOIIETO BOJHOBOTO JIABJICHHS (C BBICOTOH p3) U ONPEAeNsaTh IO

dbopmyie
PZC=0,7(%). (14)

MaxkcumManbHas TPUJIOHHAST CKOPOCTbh MPUOOWHON BOJHBI Vpmax, M/C, Y OCHOBaHHS
BEPTHKAIBHON CTEHBI CO CTOPOHBI OTKPBITON aKBaTOPUU JOJDKHA ONPEAETSATHCS Mo (hopmyIie

(15)

5.21 Harpy3ku OT BO3JEHCTBUSI pa30MBaIOLIMXCAd UM NPUOOMHBIX BOJIH Ha COOPY>KEHUS
Inll xnaccoB cneayeT YTOYHATH Ha OCHOBE JIaDOPATOPHBIX HCCIENIOBAaHUNA WM
TUIPOIMHAMUYECKUX PacUeTOB.

Harpy3ku 1 Bo3eiicTBHs BOJIH HA COOPYKEHHA OTKOCHOI0 Npo(pu.ist

5.22 [Ipu ompeneiaeHUH BBICOTHI HaKaTa BOJIH Ha OTKOC /., (PUCYHOK 7) HOJKHBI
YUUTBIBATHCS CEyIOIUe (PaKTOPhI:

BBICOTA U JIIMHA PACUETHBIX BOJIH;

HIEpPOXOBAaTOCTh IOBEPXHOCTH OTKOCA;

(GWIBTpallMOHHBIE CBOMCTBA MaTepualla, 00pa3yroIlero 0TKoc;

HaIpaBJIEHUE U CKOPOCTh BETPA;

11
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rTyOMHa BOJBI B aKBATOPHH TEPE] COOPYKEHUEM;

yroJi moaxojia GpoHTa BOJHBI K TUHUH Ype3a BOJbI HAa OTKOCE.

PacueT BBICOTHI HakaTa Ha OTKOC MOJKET MPOU3BOJIUTHCS METOJAaMH, IPUBEICHHBIMHU B
npuioxenun /1.

HedbopmupyeMoCcTh 3a BpeMs pacyeTHOTO INTOPMA IUBDKHBIX OTKOCOB CJIEIYeT
OIICHWBATh 110 JAHHBIM HATYpPHBIX HaOMIOACHWI (B TOM 4YHCIE, Ha aHajorax) u
TUAPABIMYECKOTO MOJICIUPOBAHMS B COYETAaHUHM C arpoOMPOBAHHBIMH PAaCUETHBIMU
METOHaMH.

5.23 BonHOBOE JaBl€HHE Ha 3allUTHOE IUIMTHOE KpEIUJIEHHE OTKOCa JOJIKHO
OTpECNATECS Ha OCHOBAaHWU PE3yJIbTaTOB (PH3UYECKOrO0 W/HUIUM MATEeMaTUYECKOTO
MOJCIIUPOBAHUS.

Jist kperuieHus: U3 OCTOHHBIX W JKENE300€TOHHBIX IUIUT MPHU MPEABAPUTEIBHBIX
pacderax JOIYCKAaeTCs OIpeAeNsiTh BOJHOBOE JaBJIICHHE pPacyeTOM I10 3aBHCHMOCTSIM
npunoxenus /1.

Pucynok 7 — Cxema Kk onpeaejeHuI0 BbICOTHI /1, HAKATA BOJH HA 0TKOC

5.24 [Ipu KpemjieHuu OTKOCa pBaHbIM KaMHEM, OOBIKHOBEHHBIMH U (DacCOHHBIMU
OCTOHHBIMM WM KeJIe300€TOHHBIMU OJOKaMU pacuyeTHYI0 MAacCy OTIEJILHOTO 3JIEMEHTa
MO3KHO OIPENENATh 110 3aBUCUMOCTSM MPHIIOKEeHUs B.

Harpy3ku ot BoJIH Ha 00TeKkaeMble perpaabl U CKBO3HbIE COOPY/KEHH S

5.25 Harpy3ku OT BOJH Ha OOTEKaeMble Mperpagbl JOJKHBI ONPENEeNSIThCS s
coopykenuit I u Il kaccoB Ha OCHOBE KCIEPUMEHTAIBHBIX UCCIIEIOBAHUN /WM pELIeHUs
TUAPOIMHAMUYECKON 3a/1au 00TEKaHUsI IPErpaibl BOJTHOBBIM ITOTOKOM.

Harpy3ku oT BoaH Ha oOTekaeMmble Mperpajbl U CKBO3HBIE COOPYKEHHUS JOJKHBI
OTpeNeNAThC KaK CyMMa CKOPOCTHOIO M HMHEPIMOHHOI'O KOMIIOHEHTOB, OOYCIOBJIEHHBIX
COOTBETCTBEHHO JIOKAJIbHBIMU 3HAYEHUSIMH CKOPOCTH M YCKOPEHHS BOJIHOBOT'O JIBHKEHUS
KUJKOCTH.

Junamuueckuil 3¢p¢deKkT oT BO3AEHCTBHS HEPETYJSAPHBIX BOJH CJIENYET YUUTHIBATh
TOJILKO B T€X CIIydasiX, KOTJa MepHuoj COOCTBEHHBIX KOJNEOaHUI COOPYKEHUSI COU3ZMEPUM CO
CpPEIHUM NEePHOoI0M Haberaronux BOJIH.

5.26 MakcuMallbHyI0 CHJIy BO3ACWCTBUS BOJH Ha BEPTUKAIBHYIO OOTEKaeMyIo
nperpany (pUCyHOK 8, a) cleAayeT ONpeleNsTb U3 psAla 3HAueHUM, MOJy4aeMbIX IpU
Pa3IMYHBIX yJaeHUSIX & = X/A BEpIIMHbI BOJHBI OT IPErpabl.

5.27 MakcuManbpHbIE 3HAUYEHUS HArpy3Kd OT BOJIH Ha TOPU3OHTAIBHYIO OOTEKaeMYO
Iperpaay, pacloyioKEHHYI0 Ha HEKOTOPOM YAAJIEHUHU OT JHA aKBaTOPUU WIIM JIEKALIYI0 Ha

12
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nHe (pUCYHOK 8, 6), NOJDKHBI ONPENENAThCS TaKKe IPU PA3IUYHBIX YJAIEHUSX & =X/A
BEPILMHBI BOJIHBI OT MIPErpabl s IBYX CIy4acs:

MakKCHUMaJILHOU TOPU30HTAJILHOU COCTAaBJISAIONIEH Harpy3ku Py max npu
COOTBETCTBYIOIIEM 3HAYECHUN BEPTUKAIBHON COCTABIIAIOIIEH HArpy3Ku P;

MaKCHMaJIbHON BEPTUKAJIBHON COCTABIIAIOIIEH HATPY3KU P max P COOTBETCTBYIOIIEM
3HAYECHUU TOPU3OHTAIBHON COCTABIIAIOIIEH HArPY3KHU P;.

a — BEPTUKAJIBHBIC, 60— TOPU30OHTAJIBLHBIC

Pucynok 8 — CxeMbl K onpeieJIeHHI0 BOJTHOBBIX HATPY30K
Ha o0TekaeMble Mperpaabl

5.28 Pacder CKBO3HBIX COOPY)XCHHH WJIM OTACIBHO PACIOJIOKEHHBIX OO0TEKaeMbIX
mperpaj Ha HArpy3kKd OT BOJIH JIOJDKEH TMPOU3BOJIUTHCS, KAaK TMPaBWIO, C Y4ETOM
MEePpOXOBATOCTH UX MOBECPXHOCTH.

5.29 [Ipu BBITIOIHEHUU PACYETOB JOIMYCKAETCS UCIONB30BaHUE (opMyll, TpadUKOB U
Ta6J'II/II_[, IMOMCIICHHBIX B IMPUIOXKCHUA E, OCHOBAHHBIX Ha AHAJIUTUYCCKOM pPEIICHHU B
TPEThbeM MPUOIMKEHUH 3a/adll O OeryImUX TMOTEHIMAIBHBIX BOJHAX W JIOMOJHEHHBIX
JaHHBIMU 3KCIICPUMCHTAJIBHBIX I/ICCJ'IG)]OBaHI/II\/'I.

13
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5.30 MakcuManbHyIO MPUAOHHYIO CKOPOCTh Vpmax, M/C, B TOUKAX, PACIOJIOKEHHBIX Ha
KoHType nperpazasl (0=90° u 270°) u Buepenu nperpaasl Ha paccrostuuu 0,250 OT KOHTYypa
nperpazsl (6=0°), cieayet onpeaensars no hopmye

w1
V., —=2¢p —- , 16
bamax = <P, T shkd (16)

riae ko3 dunuent ¢, npuHuMaercs no Tadnuue 3.

Taonmumga 3
[TonosxeHme pacyeTHBIX 3HaueHus kodhdunuenta ¢, npu D/A
TOUeK 0,2 0,3 0,4
Ha xonType mperpast 0,98 0,87 0,77
Bnepeau nperpasst 0,67 0,75 0,75

Harpy3lm OT BETPOBLIX BOJIH Ha 6eper0prennTeJ11>Hble COOpPYKEeHMSA

5.31 MakcuManbHbIe 3HA4YCHUS TOpH3OHTaIbHOU P,, kH/M, n BepTukanpHbix P, u P,
kH/M, mpoekuuii paBHOAEWCTBYIOIIEH HAarpy3kd OT BOJIH Ha TOJBOAHBIA BOJIHOJIOM
HEOOXOUMO TPHHUMATH IO AMIOpaM OOKOBOTO W B3BEIIMBAIOIIETO BOJIHOBOTO JABJICHHSI
(pucynok 9). IIpu stom p, klla, TOMKHO ONPENEIITHCS B 3aBUCUMOCTH OT Z C YUYETOM YKIIOHA
JHa I 10 popMyJiaM, IPUBEJCHHBIM B Tabauue 4.

TadOonunpa 4

®dopmyna ans VYcnosus
OpauHarta z, M, dopmyna U1 onpeAeIeHNs JaBICHUs p,
OTIpENeTICHUS MPUMEHUMOCTH

3IIOPBI JABJICHUS klla
OpJIUHATHL Z, M bopmybl

Z1 P =pg(z1—2) z1<2p

(Bepx pL= D> zZ, 22,
MOJIBOTHOTO
BOJIHOJIOMA)

Zz d—Zl

0,72 ~
’ 7y
z =0,28(§j P2 =pgh(0,0153+0,23 J—pga i<0,04

(momomiBa

BOJTHBI) )
Py =pg(z2—2z4) i>0,04

Z

(mHO

aKBATOPUHU
nepes p3=p> 1> 0,04
BOJIHOJIOMOM)

Z4 24 =—kpq(21-25)+2

(TIOBEpXHOCTH i
BOJIBI 32 kyq =0,88—0,312

BOJIHOJIOMOM)

1,2
Zs hY’
(rpebeHb 5= 0’”(3}

BOJIHBI ITEpe]T
BOJIHOJIOMOM)

—\1,3
p3=k,py; ky, =0,7+o,003(%J i<0,04

14
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Pucynok 9 — Jnopbl BOJHOBOIO J1aBJIeHNs HA MOABOAHBIH BOJHOJI0M

5.32 MakcuManbHyIO0 MPUAOHHYIO CKOPOCTb Vjpmax, M/C, TIEpENl OEpEeroyKpenuTeabHbIM
COOPYKCHHEM B BHUJIC BEPTHKAIBHON MM KPYTOHAKJIOHHOW CTEHBI CIEAYET OMPEICNISTh IO
3aBUCUMOCTH (2).

JJist coopy>KeHHsI B BHJIE TIOABOAHOTO BOJIHOJIOMA IPH OMPEACTICHUN V' max TIO popmymie

0,6
(2) xoadduiuent k; momKeH OBITH NMPUHAT PAaBHBIM kg, =0,18£3J ; TIpH %>20 cleyer

NpUHUMATh kg=1,1.

MakcuManabHy0 NPUJOHHYIO CKOPOCTh BOABI V) max, M/C, TIepes OeperoykpenuTeIbHbIM
COOpY)KEHHEM TMpH pPa30MBAIOIIMXCS M NPUOOHHBIX BOJHAX HAAJEKUT OIpPENeNiTh
COOTBETCTBEHHO 10 hopmynam (9) u (15).

5.33 MakcuMmanbHble 3HaueHHs Topu3oHTanbHOM P,, kH/M, u BepTukambHbIX P,
u P., xH/M, mnpoeknuii paBHOIEHCTBYIOIIEH Harpy3ku OT pa30MBalOIIUMXCS BOJH Ha
BEPTUKAJIbHYIO BOJHO3ALIUTHYIO CTEHY (MPU OTCYTCTBMM 3aCBIIKM TPYHTa CO CTOPOHBI
Oepera) HeoOXOAMMO TMPUHUMATH IO JIMIOpaM OOKOBOTO W B3BEIIMBAIOIIETO BOJHOBOTO
nasiienuit (pucyHok 10). Ilpu stom 3Hauenus p, klla, u n,, M, JOIDKHBI ONpPEAEIATHCA B
3aBUCHUMOCTH OT MECTa PACIOJIOKEHHUS COOPYKEHHUS:

a) IpU PACHOJOXKEHUU COOPYXKEHHsS B CTBOPE IOCIETHEro OOpyIIeHHs HpUOOHHBIX
BOJIH (pucyHok 10, a) mo ¢popmymnam:

p=p, =pgh, (o,o33§+o,75j; (17)
ne =2 (18)
Pg

0) mpH pacrHoJOKEHUU COOpPYKEHHS B MpHype3oBoi 30He (pucyHok 10, 6) mo
dopmymnam:

15



CII 38.13330.2012

a‘
p:pi: 1_0,3a_l pu’ (19)

n
ne=—£L; (20)
pg

B) IPU PAcIOJOKEHUH COOPY)KEHHUsSI Ha Oepery 3a JMHHEH ype3a B Ipejeiax HakaTa
BOJIH (pucyHok 10, 6) mo ¢popmynam:

a
p=p; =0,7 l_a_l Dy (21)
v
ne=2L; (22)
Pg

TAC mn, — IPCBLINICHUC Fp€6H$I BOJIHBI HaJ paCdYCTHBIM YPOBHCM B CTBOPC BOJIHOSB.HII/ITHOfI

CTEHBI, M;
hp, — BBICOTA Pa30MBAIOIIMXCS BOJIH, M;
@, — PacCcTOSTHUE OT CTBOPA MOCJIEIHEr0 OOPYIIIEHHUs BOJIH JIO JIMHHH ype3a (Ipuype3oBast
30HA), M;
@; — PacCTOSIHHE OT CTBOPA MOCIICTHETO OOPYIICHHS BOJTH JI0 COOPYKEHUS, M;
@ — PacCTOSIHUE OT JIMHUM ype3a BOJIBI JI0 COOPYIKEHHSI, M;
@, — PacCTOSIHHE OT JIMHUHM ype3a BOJBI JIO YCIOBHOW TpaHUIBI HakaTa Ha Oeper
pa3OuBarOmMXCss BOJH (NP OTCYTCTBHHM COOPY)KEHHS), M, OIpPEIesIieMoe I10

dbopmyite
ar‘ = hsurl%Ctg(P ; (23)

Nsur1 v, — BBICOTA HaKaTa BOJIH Ha Oeper, M, ornpezenseMas mo 5.22.

IIpumeuanus

1 Eciin opauHaTa Bepxa coopykeHus z;>-0,3/, M, To 3Ha4eHHs BOJTHOBOTO JABJICHHUS, ONPEACIIeMbIe 110
tdhopmymnam (17), (18) u (21), HeoOXoarMO YMHOXKAThH Ha K03 PHITHEHT k., TPUHIMAaEMBIH TIO TAOIHIIE 5.

2 Harpy3ku oT npHrOOIHBIX BOJIH Ha BOJHO3AIIUTHBIE CTEHBI IPH PACIIONIOXKEHUH MX B IPUOOHHOI 30HE
cielyeT onpenensaTs cornacHo 5.20.

TaoOonuma 5

OpauHaTa BeEpxa COOPYKEHHS Z1, M -0,3h 0,0 +0,3h +0,65h
Koadduruenr k., 0,95 0,85 0,8 0,5
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Pacy. yposeHsb

S v A —

| JluHus
y ypesa
-

I
|
Ni Pacy. yposens
Y

a — 30Ha IPHOOIHOM BOJIHEL;, 6 — MPUYype30Bast 30HA; ¢ — 3a JIMHNUEH ype3a

Pucynox 10 — Imopsl BOJTHOBOIO0 AaBJICHHS HA BEPTUKAJIBHYIO BOJHO3AIIMTHYIO CTEHY IIPH
PAacCIoJIOKEHHH COOPYKEHHSA

5.34 MakcuManbHble 3HaYEHHS TOpU3oHTaIbHOU P,, kH/M, u BepTtukansHoit P,, kH/Mm,
MIPOEKIMI PaBHOACHCTBYIOIIEH JIMHEWHOW HAarpy3Kd OT paspylIMBLIIMXCS BOJH Ha
BEPTHKAIBHYIO BOJTHO3AIIUTHYIO CTEHY (C 3aCBIKON IPyHTa CO CTOPOHBI Oepera) mpu oTKaTe
BOJIHBI HEOOXOJAMMO TPHHUMATh MO 3MopaM OOKOBOTO W B3BEIIMBAIOIIETO BOJHOBOTO
naBieHuii (pucyHok11); mpu 3ToM 3HaUeHUE p,, kKlla, JOHKHO onpeaensiThes o hopmyie

p, =pg(Az, —0,75h,.), (24)

17
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rae Az, — IOHWKEHUE TOBEPXHOCTH BOJbI OT pAacyETHOrO YPOBHS NEpel BEPTUKAIBHOU
CTEHOHN MpHU OTKAaTe€ BOJHBI, M, IPUHUMAEMOE B 3aBUCUMOCTH OT PACCTOSIHUS a;
OT JMHHUU ype3a BOJBI O COOPYXKEHHS pPaBHBIM: Npu ;> 3hp Az,=0u mpu
ar<3hp- Az,=0,25 hy,.

5.35 BonHoBoe nmaBiienue p, klla, Ha KPUBOJMHEHHBIA y4acTOK CTE€HBI HEOOXOIUMO
NPUHUMATH [0 SMIOPE BOJHOBOTO JABJIICHHMS Ha BEPTUKAIBHYIO CTEHY corjacHo 5.33 ¢
OPHUEHTHPOBAHUEM ATOH 3IMOPHI 110 HOPMAIH K KPUBOJUHEHHON MOBEPXHOCTH (PUCYHOK 12).

5.36 MakcuManpHbIe 3HAYEHUSI TOPU3OHTANBHBIX Py oy, Py in, KH, 1 BepTUKaIBHOU P,
kH, mpoekuuii paBHOJEHCTBYIOIIEH HArpy3kd OT BOJIH Ha 3JIEMEHT OYHBI HEOOXOJMMO
NPUHUMATH IO 3MIOpaM OOKOBOTO M B3BEIIMBAIOIIErO BOJHOBOTO JaBieHHUsS (puUcyHOK 13).
IIpu 3TOM 3HAaYEHMS BOJHOBOIO JABJIEHUS HA BHELIHIOK Py, KIla, U TEHEBYIO pjyy, KIla, rpann
OyHBI M COOTBETCTBYIOIME BO3BBILICHUS TIPEeOHA BOIHBI M,,, M, U T1,,, M, JOJKHBI

oTpeeNaThes o Gpopmysam:

3
Petin) = 5 k,pgh (1 +cos’ OL) , (25)
Next = Pext > Mo = P > (26)
p. Pg

rae ky — K03hOUIMEHT, TPUHUMAEMbIH 10 Tabnuile 6, B 3aBUCUMOCTH OT yIjia o MOAX0/a
(dbpoHTa BOJHBI K OyHE.

N
g Pacv. yposetb
e Vs i i i

NlosepxunocTh BOAM
npu 0TKATe BOAHH

Pucynox 11 — Imopsl BOJITHOBOI0 AaBJICHHS HA BEPTUKAJIBHYI0O BOJHO3AIIHUTHYIO CTEHY
NPH O0TKaTe BOJTHBI

Pucyuox 12— 31'“0[)3 JAAaBJICHHUA BOJIH HA KpHBOJIHHeﬁHbIﬁ Y4acToxk BO.]'IHO3aI]1HTHOﬁ CTCHbI
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TeHeBan
rpaHb

I=L
& = Pacy.
o= = ‘ YPOBEHb
== e el e i | | e -+ — — S
= — o
=3 a =
e Px,cu
N
|
Pint Roxt
R

Pucynok 13 — Inopsl BOJJHOBOIO 1aBJIeHUA Ha OyHY

TaoOonuma 6

Tpatb Gymbi ctgo Koa¢pduuuent k, npu 3nauenuu [ / A
0,03 1 meHee 0,05 0,1 0,2 u Goiee
Buemnss (int) - 1 0,75 0,65 0,6
Tenesas (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

Bo3neiicTBue Cy10BBIX BOJIH HA KpelleHUs 0eperoB KaHAJI0B

5.37 3naueHust BBICOTHI /g, M, B JUIMHBI Agy, M, BOJIH, BO3HUKAIOIIUX MPHU ABUKCHUU
BOJIOM3MEIIAIONINX CYJIOB, CICIYET ONPEALISIThH 0 PopMyiam:

2V |8d,
sh =
g\

; 27)
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2
Ay, =5, 65%, (28)

rae ds v [, — ocajika u JJIMHA CY/IHA, M;
V' — ckopocTh cymHa, M/C;
0 — K03 HUIMEHT MOTHOTH BOJOU3MEIICHUS CyIHA.
I1 puME4dYaHECe — HpI/I OIPCACICHUU IMapaMCTPOB BOJIHEI, BO3HI/IK8.IOIIICI>1 npyu ABUKCHUUN
BOJOU3MECIIAIOIINX CYA0OB B BOJAOTOKAX (peKaX, KaHaﬂaX), CJICAYCT YUUTBIBATH, UYTO CKOPOCTH CyAHa V, M/C, HEC

JOJDKHA IIPEBBIIATH JONyCKaeMoe 3HadeHue V,,, M/C, ONPENECNCHHOE HOPMATHBHBIMH AaKTaMH JUId
paccMaTpuBaeMoro BOJHOTO IyTH. IIpy OTCYTCTBMM HOPMAaTHBHBIX HAHHBIX V4, IOITYCKAeTCSl ONPENENSATH IO

thopmye

1k
V., =0,9 6cos15t355§?£———12—2(1—ka) gi?, (29)

rae k, — OTHOLIICHHE TOJBOJHON IUIONMA[X TMOMEPEUYHOr0 CEUYCHHS CyAHA K IUIONMAAX JKHBOIO CCUYCHHUS
KaHana 4, M ;
b — mupuHa KaHANA, M, TIO YPe3y BOJIBL.
Ilpu AByXCTOpPOHHEM JBMKEHHH OJHOTHUIIHBIX CYIOB YUCIECHHOE 3HaueHHe k, B dopmyne (29) ciexyer

IMpUHUMAaTh YBCJIMYCHHBIM BJIBOC.
5.38 Beicoty Hakata Ay, M, CyAOBOM BONHBI Ha OTKoc (pucyHok 14) crnemgyer
onpeaensats o Gopmyne (V< Vygy):

2

0,5h, +0, OSctg(pV—

g
h, = , 30
rsh Bxl 1 _ 0) OSCtg(p ( )

rae By — K03QPUIHCHT, MPUHUMACMBIN ISl OTKOCOB, OOJUIIOBAHHBIX CIUIONIHBIMU TUTUTAMH,
paBHbIM 1,4, KameHHBIM MoltieHHueM — 1,0 1 kameHHOH HaOpockoi — 0,8.

Pacy. yposenb

Pucynok 14 — Iniopa naBieHusi CyI0BbIX BOJH HA KpellJIeHNs OeperoB KaHAJI0B NMPH HaKaTe
BOJIHBI HA OTKOC

5.39 MakcuMalibHOE 3HaY€HHE HArpy3Kd OT CYJOBOH BOJHBI Ha KpeIJIeHHs Oeperon

KaHaJIOB P, KH/M, JOJDKHO IMMPUHUMATHLCA 110 3I1I0PaM BOJHOBOI'O JABJICHUA, ITPU IMMOCTPOCHUHN
KOTOPBIX pPCKOMCHAYETCA UCIIOJIB30BaTh IPUEMBI, IIPUBCICHHBIC B IIPHUJIOKCHUU XK.
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6 Harpy3ku ot cyaoB (IUIaBy4dX OOBEKTOB) HAa THAPOTEXHHYECKHUE
COOPYKEHHHA

6.1 Ilpu pacuere ruAPOTEXHUYECKUX COOPYXKEHUH Ha Harpy3ku OT CyAOB (IUIaBy4YHMX
00BEKTOB) HEOOXOIUMO OIPEICIISATh:

HArpy3Ky OT BETpa, TSYCHHS M BOJH Ha TIaBY4YHE OOBEKTHI;

Harpy3Kd OT HaBaJla NPUIIBAPTOBAHHOTO CyJIHa Ha MpPHUYaIbHOE COOpPYKEHUE MpHU
JEHCTBUY BETpa, TCUYCHHS U BOJIH,

Harpy3Ky OT HaBaja Cy/Ha IIPH ero MoAX0/e K MIOPTOBOMY MPUYAILHOMY COOPYKEHHIO;

HArpy3K{ OT HATSKCHHSI IBAPTOBOB MPHU JCHCTBUH HA CYJTHO BETpa, TCUSHUS U BOJIH.

PacyeTHble MOBTOPSIEMOCTH BHEIIHHUX BO3JCUCTBUN HA aKBATOPUU MOPTa JOJKHBI
MPUHUMATHCS B 3aBHCHUMOCTH OT IPOJOJKUTEIILHOCTH CTOSHKHA CY/IOB H OOYCJIOBIEHHOTO
MMH THUIIa IIBAPTOBHOM cUCTEeMBI (Tabmuma 7).

Harpy3lm 0T B€Tpa, TCUCHUA U BOJIH HA IIJIABYYHE 00beKThI

6.2 PacuerHble 3Ha4yeHus nonepeunou F,, kH, u npogonsHoit F,, kH, cocraBisromux
CWJIBI BO3/ICUCTBHS BETpa HA IJIABYYHE OOBEKTHI CIICYET ONMPEACIATh o (hopMymam:
JUTSI CY/IOB U TUIAaBYYHX IPUYAJIOB C OLIBAPTOBAHHBIMHU CyJIaMU

0,=73,6-10"y,AV’E, (31)

N, =49,0-10"y,4VE, (32)
AJI TJ1IaBy4YUuX JOKOB

F,=79,5-107y,4 V", (33)

F,=79,5-10"y, 4V}, (34)

riae A, 1 A, — COOTBETCTBEHHO OOKOBasg M JI000Bas HAaJBOAHBIE IUIOIAIU TApyCHOCTH
(CHIIY3TOB) IIIaBYYHX OOBEKTOB, M*;
Vyu V, — COOTBETCTBEHHO rornepeyHast u MPOAOJIbHAs COCTaBJISAIOIIHE
AHEMOMETPHYECKOW CKOPOCTH BETpa Y, M/C, IPUHAMaeMble B COOTBETCTBHU
¢ TabnuIeH 7;

& — K02 ULIUEHT, 3aBUCSIINA OT HAUOOJBIIEro TOPU3OHTAIBLHOTO pa3Mepa aj, M,
MONEPEYHOr0 MJIM TPOJOJBHOIO CHJIYSTOB HAABOAHOM YacTH IUIaBydero
00beKTa; TPUHUMAETCA IO TaONHIEe §; TPH IUTEIHHOW CTOSHKE CY/I0B
y npuyana (rpynmnsl 3 u 4 Tabnuns! 7) koapdunuent E=1;

Yr— KO3(OUIUEHT HAJEeXKHOCTH IO  BETPOBOW  HAarpyske, IPUHUMAEMBbI
no CIT 20.13330.

[Ipumevanue —Ilnomanu NapyCHOCTH CleLyeT ONMPEAENIATh C YUETOM IUIOMaeH SKpaHUPYHOIUX
Mperpaj, pactoiI0KEeHHBIX ¢ HABETPEHHOU CTOPOHHI (TIpuiioxkenue 1).
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TaoOomnuma 8

Haunbonpmmit pazmep chiry3Ta IIaBy4ero Jlo 25 50 100 200 1 Gostee
0o0BeKTa ), M
Koaddumument & 1 0,8 0,65 0,5

6.3 Pacuernsle 3HaueHus nonepeynon O, , kH, u npogonsuon N,, kH, cocrasisromux
CHJIBI OT BO3JICHCTBUSI TCUEHUS HA IJIaBYYHE OOBEKTHI CIICTYET ONPEACIATh 1Mo (hopmyiaMm:

0.=C, 547, (35)

N, =Cx§4V,2, (36)

rie A;m A, — COOTBETCTBEHHO OOKOBass W JIOOOBas IMOJBOJHBIC IUIOMIATU TAPYCHOCTH
IUIABY4HX 00BEKTOB, M
C,, C, — oboOmarone ko3(GdUIUEHTH IPOJOIBbHON U MONEPEedHON CHIIbI BO3JIEHCTBUSA
TEUYECHHUsI, ONpEeIesieMble C yYEeTOM COOTHOIICHHUS OCAJKH IUIaBy4ero oO0beKTa
1 T1yOouHbl Boab! (mpuioxenune K).
V,u V,—nonepeyHass ¥ TNPOAOJIbHAs COCTaBISIIOIIME CKOPOCTH  TEYEHHs, M/C,
IIPUHUMAEMBbIE B COOTBETCTBUHU € TaOIUIIEH 7.
6.4 PacueTHbie MakcuMaibHbIe 3HaueHus nomnepeunor (, kH, u npomonsnoit N, xkH,

TOPU30HTAIBHBIX CHJI OT BO3JICHCTBHUS BOJIH HA IUIaByYHE OOBEKTHI CIICAYET ONPEILNATh 110
dbopmynam:

O==y,pgh4,, (37)
N =& pghd,, (38)

rae & — Kod(pPUIMeHT, 3aBUCAIINNA OT OCaaKH ds, M, IMJIABY4Yero OOBEKTa; MPUHHUMACTCS
no rpaduky Ha pucyHke 15;

Y1 — K03hGUIMEHT, TPUHUMAEMBbIM 10 Tabnuie 9, B KOTOPOM @ — HauOONBIIHIA
TOPU3OHTANIBHBIA pa3Mep MPOJOJBHOIO CHIIy3Ta IOABOJHONW YaCTH IUIABYYEro
00BEKTa, M;

h — BBICOTA BOJIHBI 00ECIIEUeHHOCTRIO 5 % B cCHCTEME, M;
A;u A; — 0003HaUYEHUS T€E XK€E, YTO U B 6.3.

@ ‘ :
0,8 i '

ey
0,7 N

0.6 »\
' X

0,5 »
: N
0,4 Bex -~
l [
0,3

0025005 0,17 0,15 0,2 0,25 0,3 0,35 0,4 0,45 d‘,fx

Pucynox 15 — I'paduk 3Hauennii kodpdunmnenrta =
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IIpumeuanue— Ilepuon U3MEHEHUs BOJTHOBOH HArpy3KU CIEAYET NPUHUMATh PABHBIM CPEAHEMY
HEepUoIy BOJIH.

Taonuma 9

a;l A 0,5 u MeHee 1 2 3 4 u Gonee

Koaddummenr vy, 1 0,73 0,5 0,42 0,4

6.5 [Ipu pacuere THUAPOTEXHUYECKHUX COOPY)KEHHUH Ha JEHUCTBHUE HArpy3ok,
NepeIaronIuXcsl OT IJIaBydYuX OOBEKTOB Ha Malibl, KOPHEBbIC YAaCTH MPUYATIOB M AHKEPHBIC
OTOPBI (U1 MPUHATOTO KOJIMYECTBA, KaTMOpa U JAJUHBI CBSI3€H, 3HAUCHUS HATSHXKEHUS CBSI3Ei
B TIEPBOHAYAJIHLHOM COCTOSIHUM, MAacCChl MOABECHBIX TPY30B U MeECTa HX 3aKpeIvieHus),
HEOOXOIUMO ONPEIEIISATh:

TOPU3OHTAJIbHBIC U BEPTUKAJIbHBIC HATPY3KHU HA COOPY>KEHUSI U aHKEPHBIE OIOPHI;

HauOOJIbIINE YCUITUS B CBA3SIX;

NepeMEeNIeHHs TUIaByuYuX 00BEKTOB.

11 puMc4dYaHHUC — Ha MOpsX € ODpWIMBaAaMM W OTJIMBAMU OIIPCACIICHHUC YCI/IJ'II/Iﬁ B DOJICMCHTaXx
PACKpPCIUICHUA CIICAYCT NPOU3BOAUTL IPHU CaMOM BBICOKOM W CaMOM HU3KOM YPOBHSAX BO/BI.

6.6 Harpy3ku Ha aHKEpHbIE ONOpPHI, YCWJIMS B CBSI3AX M IEPEMELIEHUS IUIaBY4YHX
00BEKTOB HEOOXOAMMO OIpPENENsATh C Y4YeTOM JWHAMHKH JEHCTBUS BOJH, IPU 3TOM
COOTHOLLIEHUSI MEPUOJOB CBOOOJIHBIX M BBIHY)KJIEHHBIX KOJeOaHUN IJIaBydyuX OOBEKTOB
JIOJDKHBI IIPUHUMATBCS U3 YCIIOBHS HENOMYILECHHS PE30HAHCHBIX SIBJICHUM.

Harpy3ku or HaBaJia IpMIIBAPTOBAHHOIO Cy/IHA HA COOPY:KeHHUe

6.7 Harpy3ky OT HaBaja MNpUIIBApTOBAHHOTO CyAHA Ha coopyxkeHue ¢, kH/m, mox
JNIEUCTBUEM BETpa, TEYCHUS M BOJIH, BBICOTa KOTOPBIX TIPEBBIIIACT JOMYCKaeMble MPH
HIBapTOBKE 3HaueHus o Tabauie 10, cienyer onpenensars no Gopmyse

g=11% (39)
ld

e le — nomnepeuyHad Cujla OT CYMMApHOTIO BO3ACHUCTBUS BE€Tpa, TCUCHUA W BOJIH, KH,

onpenensiemas cornacHo 5.2 — 5.4, 5.6;

l;— nvHA ydacTKa KOHTaKTa Cy/IHa C COOPYKEHHEM, M, IPUHUMaeMasi B 3aBUCUMOCTH
OT COOTHOIIEHUS ATUHBI Tpuyana L, M, U JUIMHBI NPSAMOIWHEHHONW YacTu OopTa
cynHa (uiam oOHoca) /, M, COOTBETCTBEHHO:
npu L >1 [;=I,
npu L <[ [;=L.

I1 puMEeUYaHUC — I[J'I?[ MIpU4aJIbHOTO (PpOHTa, 06p330BaHHOFO HCCKOJIbKMMU OIIOpaMU WJIM IaJlaMU,

pacmpezieneHre Harpy3ku OT NPHIIBAPTOBAHHOTO Cy/HA CIIEIyeT NPUHUMATh TOJBKO Ha Te M3 HHUX, KOTOpPbIC
pacronaraioTcs B Ipejesax npsiIMOJIMHEIHOM JacTu OopTa cyHa.

Tabanuna 10

VYron nogxona BEICOTHI BOJH /15 0, M, JOIyCKAaEMBIE TIPH IIBAPTOBKE CyJHA C PACYETHBIM

(¢ poHTa BOIH K BOJIOM3MEIIEHHEM W, THIC. T

JuaMeTpanbHON 200
IJIOCKOCTH CyJiHA Q. 1o 2 5 10 20 40 100

u boiee
rpan

Ho 45 0,6 0,7 0,9 1,1 1,2 1,5 1,8
90 0,9 1,2 1,5 1,8 2 2,5 3,2
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Jliis onpeneneHys BOJIHOBOM COCTABIAIONIEH HArpy3KU Ha MIPUYAIILHOE COOPYKEHHE OT
NPULIBAPTOBAHHOTO CYAHA II€JeCO00pa3HO HCIOJIb30BAHWE METOJUKH, YUYUTHIBAIOIICH
JUHAMUYECKUH XapakTep BOJHOBOIO BO3JEHCTBHUS M CIIpaBeUIMBOM BO BCEM JMANa3oOHE
BBICOT BOJIH /15 o, 0€3 OTpaHUYEHUs ero JOMyCKaeMbIMU 3HAaUeHUSIMH (npuiioxenue JI).

Harpy3ku oT HaBaJjia cyJHA NPH MOAX0/ie K COOPYKEHHIO

6.8 Kunernueckyro 5Hepruro Hasana cyaHa FE,, kK, Ipu moaxoje ero K mopTroBoMy
IPUYATHHOMY COOPYKEHUIO CIIEIyeT ONpeAesiTh o popmyre

wv;
2

rae W — pacueTHoe Bogou3MelleHne (Macca) CyHa, T;
Vp —HOpManbHas (K NOBEPXHOCTH COOPYKEHUS) COCTaBIAIOLIas CKOPOCTH IOAXOJa
cynHa, M/c;
Y — KO3((DHUIIMEHT, YIUTHIBAIOIINN YCIIOBUS IMBAPTOBKM W KOHCTPYKIHIO MPUYATBHBIX
COOPYKEHHUM.

3HavYeHUs HOPMAJIBHOW COCTaBIAIONICH CKopocTH monaxona Vz m kosdduimenrta
PEKOMEHIyeTCsl Ha3Ha4aTh, UCIIOJIb3Ysl CIIPABOYHBIE IAHHbBIE IPHIIOKEHU M.

6.9 Ilonepeunyto ropusoHTanbHyo cuiay [y, kH, or HaBasa cynHa npu moaxone K
COOPYKEHHIO CIIEAYET ONPEACIATh AJIs 3aJaHHOIO 3HAYEHMs SHEPrUM HaBana cyaHa F,, kJxK,
no rpapukaM, MOJYYEHHBIM COIJIACHO CXE€ME€ pHCyHKa 16, cienys IO HalpaBiICHUIO
HITPUXOBOH JIMHUM CO CTPEIIKaAMHU.

Cymmapnas sHeprust nepopmanun Ey,, KK, T0MKHA BKIIIOYATh SHEPTHIO 1ehopMaIiu
OTOOMHBIX ycTpoUCTB E., kJIK, U sHepruto aedopmannu npuyanbHOTro coopyxenus E;, kJ[x;
npu E. > 10E; Benuuuny E; 101ycKaeTcs HE yYUTHIBATb.

OHepruo nedopManuy MpUYaIbHOrO coopyxeHus E;, kJDX, cieayer ompeaensiTh Mo

dbopmyie

Eq = \I] N (40)

E =

1

2
ey (a1)
ki

N | —

rae k; — koo QUIMEHT IKECTKOCTH TMPUYAIBHOTO  COOPYKEHUS B  TOPU30HTAIBHOM
MONepeYHOM HanpasieHuu, KH/m.
[TpononsHas cuna F,, kH, oT HaBana cyaHa mpU MOAXOAE K COOPYKEHHIO IOJKHA
OTpeNeNsAThCA 1Mo hopmyie

F,=hF,, 42)

rae | — ko3 PUIMeHT TpeHus, NPUHMMAEeMblii B 3aBHCHUMOCTH OT MaTepuaja JIUIEBON
MOBEPXHOCTH OTOOIHOr0 YCTpOICTBa: MpU MOBEPXHOCTH W3 OETOHA WM PE3UHBI
p=0,5; mpu nepeBssHHOW moBepxHOCTH W=0,4; TpPU MOIUITUICHOBBIX OpYCHIX
u=0,1-0,15.
6.10 lomyckaemoe 3Hau€HHUE HOPMAThHON K TIOBEPXHOCTH COOPYKEHHUS COCTABIISIONICH
CKOPOCTH MOJX0/a CyHa V,g,, M/C, CIEYET ONPEAeNTh o hopmyie

2F
Vi = [ 43)
\12/4
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rne Ey,, — 3Heprus HaBana, KJ[K, MpHHUMaeMas 1o Tpadukam, OJyYeHHBIM COTJIACHO CXEMe
pucyHka 16 nus ciydas HauMMEHBINEH JOIMyCKaeMoW cuibl [, Ha IPHUYaIbHOE
COOpYyKeHHe (MU Ha OOPT Cy/HA);
W u y — 0003HaueHHs T€ e, 4TO U B 6.8.

Crnemyer y4uThIBaTh, YTO OTPAaHUYCHUE CKOPOCTH MOJX0Ja K COOPYKCHUIO MOKET OBbITh
00yCJIOBJICHO Pa3MBIBAIOLINM BO3JCHCTBHEM Ha JOHHBIC OTJIOXKCHHS W/HMIM KpEIUICHHE JHA
AKBAaTOPHH BOJIM3M COOPYXCHHS, OKA3bIBAEMBIM ITOTOKOM, BO3HHKAIOIIMM 32 CUET PabOTHI
JIBUOKUTEJIEN Cy/IHA.

aj g 0)
oM

L - - S - -

-
—

E!nr *Kﬂ”" Eq o

a— ot 3Hepruu E,, ; 6 — OT Harpysku F,

Pucynok 16 — Cxema nocrpoeHusi rpagpukoB 3aBUCMMOCTH AedopManuii
0TOOHHOrO0 ycTpoiicTBa (M NPUYAILHOTO COOPY:KeHNs) f;

Harpy3lm Ha COOPY/KECHUSA OT HATHKCHUSA LIBAPTOBOB

6.11 Harpy3sku OT HaTsDKEHUS IIBAPTOBOB JOJDKHBI ONPEHEIATHCA C  YyYETOM
pacmpenelneHns Ha IIBapTOBHbIE TYMOBI (MM pBIMBI) IIONEPEYHON COCTABIISAIOIIEH
cymMmMmapHou cuiel (,,, KH, OT nmelcTBHA Ha OZHO PAacyeTHOE CYJHO BETPAa M TEUCHUS.
3navenus Q,,, kH, mpuHnMarorcs cornacHo 6.2, 6.3.

Bocnpuaumaemyro ogHoit TymO0# (win peiMoM) cuiy S, KH, Ha ypoBHe Ko3bIpbKa
(pucyHok 17) oT Bcex CynOB, IIBapTOBBI KOTOPHIX 3aBelEHbl 3a TymMOy, a Takxke ee
nonepeunytro S,, kH, npononsHyro S,, kH, n Beprukansnyto S,, kH, npoekuumu cinenyer
OTpenensTh 1o hopmyrnam:

S = # , (44)
nsina.cosf3
Qtot
S, ==", (45)
n
S =Scosacosf, (46)
Sy=Ssinf3, (47)

T7I€ 71 — YMCII0 padoTaIINX TyMO, MpUHUMaeMoe 1o Tabnuie 11;
o, } — yIJIBl HaKJIOHA IIBApTOBA, Tpajl, MPUHUMaeMble o Tabmure 12.
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Pucynok 17 — Cxema pacnpeaeeHusi yCHIUsl Ha TyMOY OT HATSKEeHHS IIBAPTOBOB

Taonumga 11

Haubomnpimas amuHa cymHa .y, M 50 u MeHee 150 250 300 u 6011€E
Haubonpiree paccTossHue MEXIY 20 25 30 30
TymOamu [, M
Uucno paboTaromux TymO n 2 4 6 8

Tabnuma 12
[onosxenus TyM6 VIIIbl HaKJIOHA LIBAPTOBA, I'Paf,
Cyna Ha IPUYaIEHOM o B
COOPYKCHIHU CYIIHO B IDY3y CYZIHO MIOPOXKHEE

Mopckue Ha xopnoune 30 20 40

B teUTY 40 10 20
Peunsie naccaxxupckue | Ha kopnone 45 0 0
W IPY30IaCCAXKUPCKUE
Peunsie rpy3oBbie To xe 30 0 0

IIpumeuanue — [Ipy pacnosoKeHUH IBAPTOBHBIX TYMO Ha OTIEIBHO CTOSIMX (DyHIaMEHTaxX
3HaueHHE yTJa 3 ciielyeT MpUHUMaTh paBHbIM 30°.

3HavueHWe CWJIbl HATsDKeHHs mBapTtoBa S, KH, nmus cymoB peunoro ¢uiota g0JKHO
npUHUMaThcs 1o Tabauue 13.

Taomnuma 13

Cuna ot HaTsKeHMA mBapToBa S, KH, 1 cynoB
PacueTHoe BOJJOM3MENIEHNE | MACCAKUPCKUX, IPY30MACCAKUPCKHUX,
.’ | TPY30BBIX M TEXHHYECKOTO (yioTa 6e3
cyaHa B rpy3y D, TeIC. T TEXHUYIECKOTO ()JIOTa CO CIUIOMIHON N .
N CIUIOIIHON HaJCTPOUKI
HaJICTPOIKOH

0,1 m meHee 50 30
0,11-0,5 100 50
0,51-1 145 100
L1-2 195 125
2,1-3 245 145
3,1-5 - 195
5,1-10 - 245
Bbonee 10 - 295
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Cuny, mepenaBaeMyr0 Ha KaXIyl0 KOHIIEBYIO TyMOYy HOCOBBIMU HIJIM KOPMOBBIMHU
MPOJOIBHBIMUA IIBAPTOBAMH, IS MOPCKUX CYIOB C PACYEeTHBIM BOJOM3MEIICHHEM OoJee
50 ThIC. T cheayeT NpPUHUMATh PABHOM MPOJIOJIBHOM COCTAaBISAIONIEH CYMMAapHOW CHIIBI
Niot, KH, OT neicTBHS Be€Tpa M TEUECHHS Ha MPHUIIBAPTOBAHHOE CYJHO, OIPEICIECHHOU
corjlacHO TpeboBaHusM 6.2 — 6.4.

IIpumMmeuanue — bonee TouHOE onpeneseHNe YCUINHN B IIBAPTOBBIX C YU€TOM KOHKPETHON CXEMBI
IIBapPTOBKH Cy/IHA MOXET OBITh BBIOJHEHO 1O GopMyiaMm npuioxeHus H.

6.12 lng  cnequalv3upOBaHHBIX MPUYAIOB MOPCKUX IOPTOB, COCTOSIIUX M3
TEXHOJOTMYECKON IUIOIAIKUA U OTAEIBHO CTOSALIMX Ial0B, 3HAYEHUS CyMMapHbIX cuil O,

ot ?
Ny OT IEUCTBUSL BETpa, TCUCHUSI M BOJIHEHMS, ONpPEIEICHHbIC COTJIaCHO 6.2 — 6.4, TOKHBI
pacipenensaTbCs MEKy TpyNIamMu IIBapTOBHBIX KAHATOB CJIEAYIOIIUM 00pa3oM:

a) Ha HOCOBbIE, KOPMOBBIE NIPOAOJIbHBIE U IIPHKUMHBIE KaHaTel — 110 0,8 0, , kH;

0) Ha mnpunru —no 0,6 0, , kH.

Ecnu xaxxnas rpymnma mBapTOBOB 3aBOJUTCSA HA HECKOJIBKO I1AJIOB, TO PACHpPEIEICHUE
YCUJIMH MEXAY HUMHU JIOIYCKAeTCs MPUHUMATh PAaBHOMEPHBIM. 3HAUYEHUS YIJIOB o U B (cM.
pucyHok 17) u uymcino pabortaroumx TymMO cielyeT YyCTaHaBJIMBaTh I10 PACIHOJIO0KEHUIO
LIBaPTOBHBIX I1aJIOB.

7 JICZ[OBLIC Harpy3kKv Ha THAPOTEXHUYIECCKHUE COOPYKCHUA

OcHoBHbBIE PACYETHBIC IMMOJIOKCHU S

7.1 JlenoBble Harpy3Ku Ha TUAPOTEXHUYECKUE COOPYKEHHSI TOJKHBI OMpPENEIsIThCS Ha
OCHOBC CTATUCTUYCCKUX OTAHHBIX O TUAPOMETCOPOJIOTHYCCKUX U JICAOBBIX YCIIOBUAX B paﬁOHe
pACIOJIOKEHUSI COOPY)KEHUS, HCXOAS M3 UX E€XKEroJAHOH BEPOATHOCTU MPEBBIIICHUS
(o0ecrie4eHHOCTH), YCTaHAaBIMBAEMbIX B 3aBUCHMOCTH OT Kjacca COOPYKEHHUM 1O
tabnuue 14. Harpy3sku OTO IibJa Ha COOPYXKEHHUS ONPENENSIOTCS Ha MEPHUOJ JIETOBBIX
BO3JECHCTBUM.

Taonuma 14
Krnacc coopyxenus I 11 I, IV
ExerogHass  BEpOSTHOCTb  MPEBBILICHUA 0,1 1,0
(obecnieueHHOCTS) p, %

7.2 B uncio uCXOAHBIX JAHHBIX IO PACYETY JIETOBBIX HArPY30K BXOJST:
XapaKTEePUCTUKN TEOMETPUUECKUX pa3MepoB U (hopM penbeda JIeITHOro MOKpPOBa;
TOJIIIMHA JIbAA;

nepenajabl TeMIeparyp, HEOOXOAHWMBIE NPH pacdyeTe HArpy3Kd OT TeMIIepaTypHOIo
pacIIupeHus;

MakcHMajbHas 1 MUHUMaJbHasi CKOPOCTH MOJIX0/A JIbJA K COOPY>KEHHUIO;

TemIeparypa Bo3/1yXa, HeOOXoaumas Ul pacueTa MPOYHOCTHU JIbJa; CKOPOCTh BETpa
U TIp.

7.3 UcxonHble OaHHBIE I pacyeTa JIEAOBBIX HArpy3oK CIEIyeT Ha3HadaTbh IIyTEM
CTaTUCTHYECKOW 00pabOTKM MaTepuaioB HATYpPHBIX HaONIOJEHUHA B COOTBETCTBUU C
€KEroJIHOI BEepOSTHOCTHIO MPEBBILLIEHUS 10 KJIACCY COOPYKEHHM.

[Tpu oTCyTCTBMM MaTepHaiOB HATYPHBIX HAOIIOJEHHH JIEOBBIX YCIOBHUI 3a UCXO/IHBIE
JaHHble  NPUHMMAIOTCS ~ 3HAUYEHHUS  [apaMeTpoB,  MOJYy4YEHHBbIE  pacyeToM IO
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THIPOMETEOPOJIOTHYECKUM YCIOBHSIM MECTHOCTH, COOTBETCTBYIOIIMM 3aJaHHON €KEroHON
BEPOSTHOCTH ITPEBBIIICHUS.

7.4 IIpoYHOCTHBIE XapaKTEPUCTHKH JICASHOTO IOKPOBA: TPEJIeIbl IIPOYHOCTH JIbJla IPU
ckatuu R, n usrube R, Mlla, cinenyer BHIUMCIATH 110 GOPMYyIaM:

N

&=-%ZKMAX, 48)

i=1
R, =0,4(C,+4,), (49)

rae N — KOJIMYEeCTBO CIIOEB OJMHAKOBOMW TOJIIIMHBI, HA KOTOPOE pa30uBaeTcs (10 TOJIIUHE)
paccMaTpuBaeMoe JeAsSHOE o€, Ipu 3ToM N < 3;

C; —3HaueHue MPOYHOCTU JbJa Ha OJAHOOCHOoe cxarue, Mlla, B i-M cioe mnpu
TEeMIEpaType f;;

A; — noBepuTelbHAs TpaHHULAa Ciy4aiHOM mnorpemHocTy onpenenenuid C;, Mlla,

onpezesaeMas METOJaMi MaTeMaTHYECKON CTaTUCTHKY;

Cp ¥ Ap —3HaUCHHME TPOYHOCTH JIbJAa Ha OJHOOCHOE cCxarue, MIla, B HmxHEM cioe
paccMaTpuBaeMoOro JEASHOTO MOJs [IPU TEMIEpaType f, U JOBEpUTEIbHAs IPaHULA
ciydaiiHoi norpemHoctu onpenenenuit Cp, MlIla, onpenensemsie Tak xe, kak C; u A;;

f, — TeMIepaTypa JibJla Ha IpaHulle JIeJ-Boja (TemnepaTypa 3aMep3aHusi), paBHas Ui

npecHoit Bosel 0°C, a 11 COJIEHOM BOIBI onpeesisseMas o Gopmyse
t, =—0,057s
TZI€ §y — COJIEHOCTh BOJIBI, Yoo.

7.5 HopmatuBHoe 3HaueHue C; ompezenseTcss ¢ yueToM TeMIIepaTyphl B i-M CJIO€ Kak
cpeaHee apuU(pMETHYEeCKOe 3HAYEHHWE MPOYHOCTH JIbJAa B COOTBETCTBUM C METOAMKON
UCIBITaHUS JIbJIa HAa OJJHOOCHOE C)KAaTHE COIVIACHO peKOMeHayeMoMy IpuiioxkeHuto [1.

Pacnipenenenue temmneparypbsl IO TOJILIUHE JIBA U ONPEACICHUE €€ 3HAYCHUS B i-M
cllo€ NMPUHUMAETCAd MO0 HATYPHBIM JaHHBIM MJIM MPU UX OTCYTCTBMM Ha OCHOBE PEIICHUS
3a/la4¥ TEIUIONPOBOAHOCTH IIPHU CTAllMOHAPHOM pEXHMME II0 TEMIIEpaType BO3/1yXa, CKOPOCTU
BETpA, IEHCTBYIOIKUM TEUEHHUSIM COOTBETCTBYIOIIEH €KEroAHON BEPOSITHOCTH IPEBBILIEHUS C
Y4ETOM KJIacCa COOPYKEHHM.

[Tpu OTCYTCTBUU OIBITHBIX JaHHbIX 3HaueHue C; JAomyckaercs MpUHUMATh 110
Tabaunam 15 u 16.

3HaueHHEe JIOBEPUTEIBHON BEPOSATHOCTH O BEIMYMH R. U R, mpH pacderax JIE€IOBBIX
Harpy3ok npuHumaercs pasHbM 0,99 nns coopyskenuit I knacca u 0,95 — s coopyxkeHuit
IT n III kimaccos.

7.6 Ilpn paccMOTpeHUN MNPOYHOCTH JbJAA B YCIOBHUSAX IEPBOM IOABMKKH PEYHOIO
JEJSTHOTO TOKPOBA 3Ha4YeHUs R, U Ry, onpeneneHusie no ¢popmynam (48) u (49), nomyckaercs
YMEHBIIATh MYTEM YMHOXKEHUS UX Ha KOAPPHUIUEHT, TPUHUMAEMBIH:

11 pex 6acceitna Cpennero n Bepxuero Amypa u tora 3a6aiikanbs — 0,45;

i pek Oacceitna Huxnero Amypa, Cpenneit Jlensl, Enuces no Enucelicka, O6u 1o
OkTs0pbCKOro U ceBepa eBponelickoit yactu Poccun R, —0,5;

w2

115 pek OacceitHa Bepxnero Jlnenpa, Bepxueit Bonru, Kamber u ToGouna, HuzoBss JloHa,
Bonaru, Ypana u O6u, mexnaypeubss Oou u Enuces, Bepxueit Jlenbl, Angana u kpaifHero
ceBepo-BocTtoka Poccun — 0,64;

JUTsE HIDKHUX TedeHnid Ennces u JIeHBI U pek UX MeXIypeubs, pek OacceiiHa Antas —
0,83;

JUISL pEeK 1LIEHTpa, CeBepOo-3ariajia u I0oro-BocToka esponeickoi yactu Poccun — 0,83.
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Taomnumga 15

THIT KPUCTATITHYECKOH Temnepatypa nba B i-M ciioe JeJsiHoro nouns f;,°C
JoBeputenbHas
CTPYKTYPHI BEPOATHOCTE, 0O 0 | -3 | -1 | —30
IIPECHOBOMHOTO JIbJa 3nauenus CAA;, MlIla
3epHUCTHIH 1,2 3,1 4.8 5,8
(CHEXXHBIN) 0,95 +0,1 +0,2 +0,3 +0,4
0,99 +0,1 +0,3 +0,4 +0,6
[Ipu3maTnyeckmii 1,5 35 5,3 6.5
(cTomGUaTHIiN) 0,95 +0,2 +0,3 +0,4 +0,5
0,99 +0,3 +0,4 +0,6 +0,7
BonokHHUCTHIN 0,8 2,0 3,2 3.8
(mrecroBaro- 0,95 +0,1 +0,2 +0,3 +0,4
WTOJIHYATBIN) 0,99 +0,1 +0,3 +0,4 +0,6

IIpumevanue — B nepuoa BeceHHEro JIe10X0a MPH NEPEX0/Ie TEMIICPATYPhI BO3IyXa Uepe3 HOJb
JIOTYCKaeTCsl MPUHUMATh TeMIIepaTypy JibJla paBHOUW HYJIO mpu TonimuHe apaa: 0,5 m — yepe3 1 cytku; 1 M —
yepes 5 cytok; 1,5 m — uepes 11 cyTok; 2 M — uepe3 19 cyToxk.

Tabnuma 16
Tun KonunuectBo xuakoit hasbl B i-M CJI0€ JICASHOTO MoJis, &;, T/KT
KPHUCTALTHYECKOM JloBepurenbHas 200 | 100 | 50 | 25 | 10 | 1

CprKTy]JJ::;;mpcxoro BEPOATHOCTS, 0 Sranonms CtA, MITa
0,8 1,0 1,6 3,4 6,0 8,4
3epHUCTHIN 0,95 +0,2 +0,2 +0,2 +0,4 +0,5 +0,5
0,99 +0,3 +0,3 +0,3 +0,6 +0,7 +0,7
0,3 0,4 0,7 1,9 3,9 6,0
Bonoxnucteiit 0,95 +0,1 +0,1 +0,1 +0,2 +0,4 +0,5
0,99 +0,1 0,1 0,1 +0,3 +0,6 +0,7

IIpumeyanue — KomudecTBo xHUIKOH (a3bl B i-M CII0€ JIEATHOTO MO, &, I/KT, ONpenesseTcs 1o
bopmymam:

& =5, (1-0,018, }/0,018;, , 0<7, <-7,3°C;

1,06 —-0,005¢,

g =s,, 7 3¢ <—22,4°C;
0,030,014,
1,17-0,005¢

g, = > L -22,4<¢,<-30°C.

TSt A i, 0
2,0+0,106z,

7.7 CTtpoeHue JensHoro moist (peyHoro M MOPCKOr0) OIpeAesseTcsl MO JaHHBIM
KpHUCTaIOrpadu4eckoro UCCiaeJ0BaHus; IpU UX OTCYTCTBUU JOMYCKAETCsl IPUHUMATh, YTO:

JEASHOM TIOKPOB OTKPBITBIX 03€p, BOJOXPAHWIMIL M KPYIHBIX PEK COCTOUT H3
36pHUCTOTO U IPU3MATHUECKOTO JIbJIOB;

J'IGI[?[HOI\/JI IIOKpOB Mopeﬁ N YCTBCBBIX YYACTKOB PCK, BIIaJAarOIUX B MOPs, COCTOUT U3
36pHUCTOTO U BOJIOKHUCTOTO JIbJIOB.

TonmuHa ciost 3epHUCTOrO JIbAA, PACHOJIATAIOLIErocss B BEPXHEH YacTH JIEISHOTO
MIOKPOBA, OTHOCUTCS K TOJILIUHE CJI0S IPU3MAaTUYECKOTO UIIN BOJOKHUCTOIO JIbJa Kak 1:3.
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Harpy3ku Ha coopy:KeHMsI OT 0JIeil POBHOIO JibjJa

7.8 Harpy3ky OT BO3ACHMCTBMSI [BMXKYLLIUXCSI JIEASHBIX IIOJEH Ha COOpPYKEHUs ¢
6EPMUKANILHOU  NepeoHell 2panbl0 HEOOXOIUMO ONpPENeNsaTh: Ha OTACIBHO CTOSIIYIO
onopy (pucyHok 18) ¢ mepenHeil rpaHbl0 B BHUJE TPEYroJbHHUKA, MHOTOIPAHHHUKA WIIU
LWIMHIPUYECKoro ouepranus F. ,, MH, o popmyne

F, =1 26-107°Vh, \JmAk k, R ptgy , (50)
a CeKIUIO MPOTSKEHHOTO coopyxkenus (pucynok 19) F. ., MH, no dopmyne

F_=22-10"Vh,J4k pR_, (51)
c,w d V 4

rae V' — CKOpOCTh ABMKCHHS JICJITHOTO TOJIs, M/C. JIJIsi BOJOXPAHUIIUII U MOPEH JTOTyCKaeTCs
OPUHUMATh CKOPOCTb JBM)KEHHUS JICASHOTO MO paBHOW 3 %-My 3HAYEHUIO
CKOPOCTM BeTpa B pACUETHBIM MEpHOJ BPEMEHU EXKEroJHOM BEpPOSITHOCTH
NPEBBIIICHHS B 3aBUCUMOCTH OT KJIACCA KAlUTAIBHOCTH COOPYKEHHS,
hg — TONIIHA POBHOTO JIHAA;

m — k03 punmeHT HopMBI OMOPHI B TUTAHE, TPHHUMAEMBIH 110 Tabime 17;

A — MakcuManbHas IJIOWAAb JEASHOTO Mojis (WIM CyMMapHas IJIOAadb HECKOIbKUX
JNEJAHBIX T0JIei, OKA3BIBAIOIINX NABICHHE APYT HA APYra), M°, KOTOPas MOXKeT
BO3/ICIICTBOBATh HAa PACCUMTHIBAEMBI DJIEMEHT COOPYXKEHHs, OIpeaenseMas IIo
HATYpHBIM HAOJIOACHUSAM WM TNPHHUMAaeMas B 3aBUCUMOCTH OT IIOTIEPEYHBIX
pa3sMepoB IpoJIeTa coopyKeHns kak A=317, (rae [ — IpoJIeT coopyKeHus);

kp — xoaddunEeHT, npUHUMaeMbIi 1o Tabmmie 18;

ky — koa(ppurnmeHT, npuHUMAEMBIN 1o Tadswmie 19;

Y — TIOJIOBMHA yTJIa 3a0CTPEHUS MEpeJHel TpaHu ONOpPHI B IUIaHE HA YPOBHE JEHCTBHUS
JbJAa, Tpaj; Uisl OMOPBl B BUIE€ MHOTOTPAHHUKA WM MONYLHHUPKYJIBHOTO OYepTaHUS
Heo0XoIuMo NpuHUMaTh y=70°;

R. — o0o3HayeHue TO K€, uTO U B 6.4;

p — IUTOTHOCTH BOJIBI, KI/M.

Pucynok 18 — Cxema npujioKeHusl HATPY3KH OT ABMKYIIET OCH JICASTHOTO MOJISI HA OTAeIbHO
CTOSIIYI0 BEPTUKAJIBHYIO OIIOPY
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Pucynok 19 — Cxema npujioKeHusl HATPY3KH OT ABHKYIETrOCs JIeISIHOTO MOJIsl HA CEKIUI0

COOpY KEeHHUs
Taonunga 17
Koo puiment JI7151 OTIOPBI C MepeIHeil IPaHbI0 B BHIE
dopmsr TPEYrONBLHUKA C YITIOM 3a0CTPEHHS B IUIAHE MHOTOTPaHHHKA
nepeHeii 2y, rpan v IPSMOYTONbHUKA
[PaHu OMOPHI 45 60 75 %0 120 MOy UPKYILHOTO pAMoyron
B IUIaHE ouepTaHus
m 0,41 0,47 0,52 0,58 0,71 0,83 1

I[IpuMeuaHnue — Bcaydae moABHKKH CMEP3LIETOCS C OMOPOH JIESHOTO MOJS AJS ONOPHI C
nepeHel TpaHbl0 B BHJE TPEYroJbHHKA M MPSAMOYTOJbHUKA NPUHUMaeTcs m = 1 1 omop ¢ mepenHeit
I'paHbIO B BUJI€ MHOTOTPAaHHHUKA WM MOJIYIUPKYIBHOTO ouepTanus m = 1,26.

Taonuma 18

3uauenue b/h, 0,3 1 MeHee 1 3 10 15 25 50 u Gonee
Koaddunmenr £, 5.5 3,3 2.2 1,3 1,1 1,0 0,5

b — mupuHa ONOPHI 10 (GPOHTY HA YPOBHE JACHCTBUS JIbJIA, M.

Taomnuma 19

3Havenue &, , ¢! 107" u menee 5-107° 10%-5-10* 107 5107 101 Goee
Koadpuuuent k, 0,1 0,9 1,0 0,8 0,5 0,3
€, — d(deKxTUBHAA CKOPOCTH Ae(OpMalMU JIbJa B 30HE €ro0 B3aUMOIEHCTBUA C ONOPOIi, o, orpenenseMas
o gopmyie
. 14
€, =—,
kb

rae k; — kodddumenT, npuEUMaemslii ipu b/ h; (uma b,/ h;) < 15, paasiM 4, a ipu b/ h,; (nmm

b,/ h;) = 25 paubiv 2; ipu 15<b/h,; (amu b,/ h,; ) < 25 koodpduument k, onpexensercs
JTUHEHHON MHTEPIIOIAINEeH MEX Y 3HAUCHUSIMH 4 1 2.
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MaxkcuManbHasi CKOPOCTb, YUUTHIBAIOIIAs CKOPOCTh MPHIIOKEHUS HAarpy3KH ¢ KOTOPOH
HAUMHAETCs 30HA XPYIKOro paspymenus, cocrasiser 0,15 m/c, munnmansnas — 0,01 m/c.
Ipu sToM, Harpyska F, ,, onpeaeneHHas o ¢popmyie (50), He MOKET ObITh OOJIbIIE HATPY3KU
Fy, , MH, onpenensemoii no gpopmyie

F, , =mik,k, Rbh,, (52)

a Harpyska F.,, omnpeneneHHas no ¢opmysie (51), He MoxkeT ObITh OOJbIe HATPY3KU Fp
MH, onpenensiemoii o popmyse

E),w = kaRcbshd > (53)

rae k — koaddurmenT, mpuHUMaeMbli 1o Tadnuie 20;
bs— MMpUHA CEKIUU TPOTSHKEHHOTO COOPYXKEHUS MO (POHTY HA ypOBHE JEHCTBUS
JIbJa, M.
Harpy3ky OT BO3AEHCTBUS JIEASTHOTO MOJII Ha ONOPY C IMEPEIHEN TpaHbl0 B BUIAE
MPsIMOYTOJIBHUKA CIEAYET ONpeneisaTh no popmyne (52).

Taon uma 20

3uauenue b/hy (wmu ne/hy) 0,3 u meHee 1 3 10 20 25 u 6onee
Koaddutuenr k (wu k,,) 1 0,9 0,8 0,6 0,5 0,4

7.9 Harpy3ky OT BO3JIEWUCTBHS ABMXKYILIETOCS JICASHOTO IMOJS HA OTACIBHO CTOSIIYIO
KOHUYECKYIO ONOpY UM KOHUYECKUll 1e0ope3 NoAYYUPKYIbHo2o oyepmanus (pucyHok 20) npu
OTCYTCTBUH CMEP3aHHUs CO JIbJIOM HEOOXOAUMO OTPEACIATH M0 (hopMyam:

a) TOPU30HTAIIBHYIO COCTaBIISAIONLYIO HArpy3ku Fy ,, MH,

F, = [khj]kv,fR 12 +10°k, pgh,d” +10°k, pgh, (d* - d )] Ky +» (54)
0) BEpTHKAJIBbHYIO COCTABIIAIONLYIO Harpysku £, ,, MH,
F,, =k, F,,+10°k ,pgh, (d’ —d}), (55)
rae kn.1, kno— xo3pPuurenTsI, MpuHUMaeMble 1o Tadmaune 21;

kn3, kna, k.1, ky2 — KO3bdULIHEHTHI, TPUHUMaEMbIe 1O Tabnuie 22;
p — IJIOTHOCTH BO/IBI, Ko/M° ;
g — YCKOpeHHe CBOOOTHOTO MaieHusl, paBHoe 9,81 m/c;
d — nuaMeTp KOHyca 10 BaTepINHHUH, M;
d; — BepXHUH AUaMeTp KOHYycCa, M;
B —yron HakiioHa oOpasyromeid KoHyca (TepeAHeil TpaHu COOPYKEHUS
OTKOCHOTO MpoduIisi) K TOPU30HTY, TPAJ;
Ry, hayn b — 0603Ha4eHus Te ke, 9to B 7.4 1 7.8.

Taonuma 21
-6 12
Snauenme 1P 0,1 0,5 1 5 10 25 50 100
R h,
Koadpummentsr:
kn 1,6 1,6 1,7 1,9 2,1 2,5 2,9 3,5
k2 0,31 0,24 0,21 0,11 0,08 0,05 0,02 0,02
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Taonumga 22
3nayenue P, rpan 20 30 40 50 60 70
Koadpuumentsr:
kns 0,25 0,27 0,31 0,36 0,46 0,67
kpa 0,7 0,9 1,3 1,8 2,6 53
k1 2,2 1,6 1,1 0,8 0,5 0,3
k> 0,041 0,042 0,039 0,034 0,026 0,017
IIpumeuanwue — J[aHHBIE 3TOH TaOIUIBI COOTBETCTBYIOT KOI(PMOUIHEHTY TPESHUSI MEXKIY JbIOM H

coopykeHuem, pasHomy 0,15.

Pucynok 20 — Cxema npujiokeHusl HATPY30K OT ABHKYIIETrocs JIesIHOTO MOJIsl HA OTAeJbHO
CTOSILYI0 KOHHYECKYI0 ONopy

Ha cexmuto omxocnozo npoghuns unu omoenvHo Cmoswyro onopy Hnpsamoy20ibHO20
ceueHusi C HAKIOHHOU nepedHell epaubio (PUCYHOK 21) Harpy3ka OT BO3JIECUCTBUS
JIBYDKYILIETOCS JIESTHOTO MOJIS CIIEAYET ONpeNeNsTh o opMysam:

a) TOPU3OHTAIbHYIO COCTABISIONIYI0 Harpy3ku £, MH,

F, =k kR, bh,tg(B+arctgf ) +m,[1+ 4 (f —0,1)+ 4, (£ -0,1)1b, (56)
0) BepTUKaIbHYIO COCTABIIAIONLYIO Harpy3ku F,, MH
F, =kgk R bh, +m [ 1+ 4,(f-0,1)]b, (57)

rae kg — koo ULUEHT, IPUHUMAaEMBbIi 110 Tabuuue 23;
ka — k03 pduueHT, MpUHUMaeMbIi o Tabmuie 24;
my, — K03 UIUEeHT, IPUHUMaeMbli 1o Tabmue 25;
Aj, Az, A3 — K0P PUIHEHT, TPUHUMAEMBIH 110 Tadnuie 26;
m, — K03 PuIKeHT, npuHuMaeMbli 1o Tabnuue 27;

f— KO3pPULHEHT TpeHHUs.
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Koadbuuuentsr kg, m, u m, OPUHUMAIOTCS B 3aBUCUMOCTH OT BBICOTBI Ah, M,
HAJBOJHOTO CKOIUICHHS OOJIOMKOB JibJia Y OTKOCAa HJIM IEpPeIHEH I'paHdu COOPYIKEHHUS.
3nauenue A ompenensieTcsl O NaHHBIM HATYPHBIX HAOMIOICHUH, a IPU UX OTCYTCTBHH IO
3aBUCHUMOCTH

Ah=[3,7+1,6sin(B—30)]\/A,,

pu 3ToM A/ He MOKET ObITH OOJIbIIIE BO3BBIILICHUS TPEOHS COOPYKEHUS HaJl YPOBHEM BO/IBI.

Taomnuma 23
B, rpaa 30 40 50 60 70
ks 1,0 1,5 2,0 2,5 2,5
Taonuma 24
Ah, M 0,5 1,0 2,0 3,0 4,0
Koaddummenr ky 0,039 0,48 0,062 0,073 0,83
Taonunga 25
Al 3uavenus my;,, MH/M, nipu B, rpan
M 30 40 50 60 70
0,5 0,044 0,058 0,143 0,316 0,746
1,0 0,089 0,178 0,319 0,642 1,463
2,0 0,238 0,484 0,746 1,394 3,076
3,0 0,499 0,847 1,213 2,157 4,635
4.0 0,622 1,303 1,790 3,084 6,510
Tabonuma 26
B, Tpar 30 40 50 60 70
A, 1,92 2,01 2,09 2,17 222
A, 1,19 2,68 4,70 12,20 60,0
45 2,07 135 0,75 0,41 0,24
Taonuma 27
Al 3uavyenus m,, MH/m, ipu B, rpan
M 30 40 50 60 70
0,5 0,018 0,056 0,095 0,138 0,186
1,0 0,157 0,172 0,211 0,281 0,365
2,0 0,426 0,444 0,485 0,607 0,767
3,0 0,721 0,740 0,773 0,933 0,155
4,0 1,080 1,099 1,122 1,327 1,620

B cnydae mOABMKKM CMEp3LIETOCs] C KOHUYECKMM COOPYKEHHMEM JIEJSHOIO ITOJIS
TOPU30HTAJIbHAS COCTaBIIAIONAs HArpy3ku Fj, , MH, onpenensercs kak Ha IUIMHIPHYECKYIO
OMOpYy C pacyeTHON IIMPUHOW b paBHOHM NHMaMeTpy KOHyca Ha YpPOBHE JEHCTBHS JibJa, MO

dopmyne
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E, ,=kyF, ,, (58)

rie kp; — KOO PHULUUEHT, TPUHUMAaEMBbI 110 Tabnuue 28;
F},, — 0603HaYeHHue TO ke, uTo B 7.8.
BepTukanpHas cocTaBisionas Harpy3ku £, , B 3TOM Clly4ae OTCYTCTBYET.

Tabnuma 28
VYron HakoHa 00pa3yloIuel KOHIBI 3, rpaj 45 60 75 90
Koaddummenr kg, 0,60 0,79 0,92 1,00

‘._
J

-
]
!
]
]

e ]
!
]
]
]
I
)
)
]
]

Pucynok 21 — Cxema NpuIo:KeHUs] HATPY30K OT JABMAKYIIErOCs JeIAHOI0 MOJIs HA COOPY:KeHHue
OTKOCHOT0 npoguis

7.10 Harpy3ky OT BO3JIEHCTBUSL JBHXKYILIErocs JIEASHOTO TONs Ha coopydiceHue,
cocmosawjee U3 cucmemvl 6epmuxanbHulx KoaowH, F, MH (pucynok 22) Heobxoaumo
OTpENIETATh IO (opMyIie

F,=nKK,F, . (59)
rac n; — 0611_[66 YHCJIO KOJIOHH B COOPYKCHHUH,

F}, — mpenenpHas Harpyska, onpezenseMas 1o gopmyine (52);
K — ko3¢ dunment, onpeaenseMslii mo gpopmyie

K, =0,83+0,17n"; (60)

K> — xoapdurment, npuHUMaeMsbli o Tadauie 29.

IIpumeuanue — 3naueHus kodddunuenra K, onpexnenexusie no Gopmysne (60), COOTBETCTBYIOT
K03(UINEHTY BapHalliy Npeea IIPOYHOCTH JIbJa IPH 0JTHOOCHOM CXaTHH, paBHOMY 0,2.

37



CII 38.13330.2012

Pucynok 22 — Cxema npujiokeHns HAarpy3KU OT JABHKYLIET0Cs JIEASTHOTO MOJIsSl HA COOpYKeHue
W3 CHCTEMBbI BePTHKAJIBHBIX KOJOHH

Taonuma 29

3Hauenue b/a 0,1 1 meHee 0,5 1
Kosprment K, I st+4x4s§3 éf

a — 11ar KOJIOHH, M;

k, — X0 duIMenT, npuHuMaeMsli no Tabmuue 20 npu neb /hy;

7y — 9UCIIO KOJIOHH B TIEPBOM PSIAY IO (PPOHTY COOPYIKEHHS.

hgy, b u k — 0003HaueHUs, POPMYJIBI K METO/IBI KX OTPEICIICHUS TE JKE, YTO B 1.7.8.

JlokajabHoe 1aBJIeHHE J1e10BbIX 00pPa30BaHUI.

7.11 JlokanpHOE naBieHUE HA IUIOIIAIb HATPYKEHHUS IPUHATO ONPEIEIATh KaK
p, = 7,447 nna A<10 Mz;

p, =148  mma 4>10 M’

7.12 Harpy3sky  OT  BO3JIEHCTBHS  OCMAHOBUSWIE20CS  NOASA  POBHO20  Jb0d,

HABAIUBAIOWE20CS. HA COOpYJCeHue npu oOeucmeuu mevenus 600vi u eempa Fs, MH,
HEOOXOIUMO OTPENENATh Mo GopmyIe

Fo=(p,+p.+p,+p,)4, 61)
B KOTOPOH BEJMYMHEI Py, Py, Pi B py, MIla, onpenensrores no Gpopmymnam:
P, =510"pV2 (62)
2
p.=5:107 1PV

; (63)

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

Pua=2-10""pV; (65)

w,max ?

I71€ Viax — MAaKCUMaJIbHast CKOPOCTh TEUEHHSI BOJBI 11010 JIBAOM B IIEPHOJ JIEI0X0/1a, M/C;
Vv max — MAaKCHUMaJlbHasi CKOPOCTh BETpa B MEPUOJI JIEI0X0Aa, M/C;
L, —cpenHsss JAiuHA JIEISHOTO TIONIs 10 HAMpPaBICHUIO TIOTOKA, IPUHUMaeMas
[0 JIaHHBIM HATYpPHBIX HAONIOJCHUN, MPU UX OTCYTCTBHM ISl PEK JOIyCKaeTcs
IIPUHUMATH L, paBHOW YTPOCHHOW IIUPHUHE PEKH, M;
[ — YKJIOH IOBEPXHOCTH MOTOKA;
hyn A — o003HaYeHU TE K€, UTO B 7.8.
ITpu aToM, Harpyska F, ompexaeneHHas mo ¢opmyse (61), He MoxkeT OBITh OoJbIIe
Harpysku Fj,,, onpeneneHHon no ¢popmyne (53) npu k,=0,1.
IIpumeuanusa
1 Pacuernas IUpHUHA JIEAAHOTO MOJIA MPUHUMACTCA 10 JaHHBIM HATYPHBIX Ha6ﬂ}0ﬂeHHﬁ, a U1 3aTBOPOB
WM aHAJIOTMYHBIX COOPYKEHUH — He 0oJiee IUPUHBI IPOJIETa COOPYKEHHUS.

2 Touky TpUIOKEHHS pPABHOACHCTBYIOIIEH JIEOBOM Harpy3kd HEOOXOJUMO IPUHHMATh HIDKE
pacueTHOro ypoBHs BoJbl Ha 0,2/, B 3UMHHUIA IEPUO/I, & B TIEPHOJ] BECEHHEr 0 Jiefoxoaa — Ha 0,44,,.

Harpy3ku Ha coOpy:KeHHSI OT CIUIONIHOTO JIe[ASIHOTO TOKPOBa TNpPH €ro
TeMIIepaTypPHOM paciIMpeHuH

7.13 T'opuzonTanbHyo Harpy3ky ¢, MH/M, (Ha 1 M nauHbI 10 GPOHTY MPOTSKEHHOTO
COOPY)KEHHs) OT CIUIONIHOTO JIEASHOTO TOKPOBAa MPH €ro TEMIEPATypHOM pPaCIIMPEHUU
HEOOXOIUMO TMPUHUMATh PaBHOW HaWOOJbIIEMY 3HAUYEHHUIO W3 TONYYEHHBIX 34
paccMaTpUBAEMBII psij JIET.

3HaueHusi ¢ ompenensoTcs Mo rpadukaM (pUCyHOK 23) mpU 3aJaHHBIX 3HAUYEHUAX
nepenagoB Temmeparypsl Boszayxa A0, °C, W COOTBETCTBYIOUIUX MM PEAIbHBIX H
MPUBEJICHHBIX TOJIIMHAX TIPECHOTO JIbJA Ay, M, U Hyeq, M.

3naueHust A0 criemyer BBIOMpATh MYTEM PacCMOTPEHHs IpadUKOB XOAa TeMIepaTyphl
BO3/JyXa B JIEAOCTaBHbIA MEPUOJ IJI1 KAXKIOro roja W3 paccMaTpUBAEMOro psjaa JeT MpHU
JUTUTENIBHOCTHU TiepenaaoB oT 5 4 a0 20 cyT.

3HaueHus Ky TPUHUMAIOTCS PAaBHBIMH CPEIHUM TOJIIMHAM JIbJJa K MOMEHTY
TEMIIEPATYPHOr'0 PACIIUPEHUS JIbJIA.

3HaveHus /1,04, M, HEOOXOJAMMO OMPEAEIATH MO (HOpMyJie C yUeTOM NPHUBEIACHUS BCEX
COCTaBISIONINX K (PU3UIECKUM CBOMCTBAM JibJa

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

rae iy — cpeaHsis TONIIMHA CHETa, M;
h, — no6aBo4Has TONIIMHA JIbJIA, M, oTpeenseMas o tadbnuie 30.
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Pucynok 23 — I'paduk 3HaYeHN i HATPY3KH ¢ NIPU TEMIIEPATyPHOM paCIIMPEHNH NPECHOIO0 JIbJa

Taonuma 30
JloGaBouyHas TONIIKHA JIbaa /,, M, IPH CPEIHEN TeMIiepaType Bo3ayxa 0,
CpeHHHﬂ ;KOP?CTL 1 HAJIMYHUU CHECra Ha J'IBZ[y
BeTpa Vo, MIC 0° ~10° 20° 730°

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

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

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

10 0,046 0,045 0,045 0,045

7. 14 HarpySKy oT BO3I[CI\/'ICTBI/IH JICOASITHOT O HOKpOBa HpI/I cro TeMHepaTypHOM

pacIIMpeHN Ha OTIENIBHO crosiiee coopyxkeHue F;, MH, HeoOxommmo ompenensTs Mo

bopmyne

rae k; — xoapduuueHT, npuHUMaeMblil o Tadmure 31;

F; :qub’

¢, b — o6o3HaueHus Te xe, uto B 7.8 u 7.13.
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Taonuma 31
3uauenue L/b 1 5 15 25 50 75 100
Koaddumment k; 1 2 4 6 10 14 17

L — paccTosiHHE OT OTIAEIBHO CTOSILETO COOPY)KEHHS 10 TPEIIMHBI, 00pa3yrOMENcs IPpH MPOAOILHOM
n3rube Jp7a, 10 6epera Wik APYroro MpOTsHKEHHOTO COOPYKEHUS, M.

IIpu aToM Harpy3ka F;, ompeneneHHas mo ¢opmyie (67), He MOXKeT ObITh OoJibIe
Harpysku F;,, MH, onpenensemoii o ¢popmyse

F,,=Rbh, (68)

riae R, — o0o3HaueHue To ke, uto B 7.4.
7.15 Touky NOpHIOKEHUS PABHOJACHCTBYIOUICH JIEJOBOM HArpy3KH, OIpEIeICHHON
cornacHo 7.14, He0OXOAMMO MPUHUMATH HUKE PACUETHOTO YPOBHs BojbI Ha 0,254,

Harpy3ku oT mpuMep3iiero K COOpPY:KeHHIO JIeISIHOT0 TMOKPOBa NMPH H3MEHEHUH
YPOBHSI BOJIbI

7.16 BeptukanbHyro Harpy3ky (Ha 1M mauHBI 10O  (DPOHTY COOPYKEHHS) OT
MPUMEP3IIETO K COOPYKEHUIO JIEASHOrO TIOKpOBAa IPH HW3MECHEHHWU YPOBHS BOJBI fi,
MH/m (pucyHok 24), He06X0AUMO OIPeAeTsATh o hopMyIie

) 1/12
f,=2,24-10"pgh h_ | L — (69)
da— PN h3 >
g max
rze ho— U3MEHEHUE YPOBHS BObBI, M; IIPU 3TOM /g < Amax;
Nmax — MaKCUMaJIbHAs TOJIIIIMHA JIEASTHOTO TIOKPOBA, M;
v — KHHEMAaTHU4ecKast BA3KOCTh BOAbL; ITpu Temneparype 0 °C v=1,793- 100 m?/c.

a — 1ipy oHMxeHnn Y B; 6 — npu noseimennn YB;
VYBJI — ypoBeHb BOJBI NIPH JIEJOCTABE

Pucynox 24 — CxeMbl NIPWJIOKEHHSI HATPY30K OT MPUMeP31Iero K COOPY/KEeHHIO JIeASTHOT 0
NMOKPOBa NP N3MeHeHUH YPoBHS Boabl (YB)
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Harpyska f;, omnpeneneHHas mo dopmyine (69), He MOXeT ObITh OOJIbIIIE HATrpy3KH
Ja1im,» MH/M, onipenensiemoii o opmyie
2 1/12

frim =7,68-102h | —— (Geim * i ) (70)

‘max 3 c,lim
max
1€ G jim — IIPEJICIbHOE HAMPSOHKEHUE B CXKATOM CJI0€ M3rudaemMoro JieasHoro mokpona, Mlla,
onpenensemMoe kak (C;+A;) naIs HUXKHEro CJOsl JIEISHOIO IIOKpOBa HpU
TEMIIEPAType #p B ClIy4ae IIOHMKEHUS YPOBHsS BOIBI WM JUIA BEPXHETO CIIOS
JIESIHOTO TIOKPOBA IIPU TEMIIEPATYPE £, B CIy4ae MOBBIIIEHNS YPOBHS BOJIbI;
O lim — IPEJICJIBHOE ~ HANpPSDKEHUE B PACTSHYTOM CJIO€ H3rubaeMoro  JIeAsHOro
nokpoBa, Mlla, onpenensiemoe kak 0,3(C;+A;) nns BEpXHEro closi JEASTHOTO
IIOKpPOBa IIPU TEMIEpaType f#, B Cllydae IIOHM)KEHUS YPOBHS BOIbI WM IS
HW)KHETO CJIOs JIEASIHOIO IOKPOBa IIPU TEMIEPAType 7, B Cilydae IMOBBILICHUS
YPOBHS BOJIBI,
C;, A, t, — 0003HaUeHus T€ Ke, 4TO B 7.4.
7.17 MOMEHT CuJIbl, BOCIPUHUMAEMbIi 1M TPOTSHKEHHOTO COOPYXKEHHSI OT
npuMep3Ilero JensHoro mokposa, M;, (MH-M)/M, npu H3MEHEHUH YPOBHS BOJbI
(pucyHOK 24), He0OXOAMMO OIPEAETATH 10 PopmyIie

1/6

3
M, =2,2-10"°pghyh &y , (71)

‘max 2
\%

rae Aoy, hmax — 0003HAUEHUS T€ Ke, 4TO B 6.16.
[Tpu 5TOM MOMEHT cuiibl M), onpenenennsiii mo gopmyne (71), He MokeT ObITH OOJIbIIIE
MoMeHTa M jim, (MHM)/M, onpenensiemoro o gopmyiie
2
h (('5 + Gt,hm)

max c,lim
M Llim — 12 > (72)
I/1€ G lim, Otlim — OOO03HAUEHUs Te ke, uTo B 7.16.
7.18 BepTukanbHyl0 Harpy3ky Ha OTJEIbHO CTOSINYIO ONOpY MM CBaWHBIA KYCT OT
OPUMEP3IIEro K COOPYKEHHIO JIeISHOTO TIOKpOBa TIPM HW3MEHEHHH YPOBHS BOIBI
F4p, MH (pucynok 25), He06X0MMO ONpeNensTs 1o Gopmyie

Fyp =k R b (73)
rie ky— ko2 GUIUEHT, onpeessieMslil 1o GopMyJe
k,=0,6+0,15D/h,,,, (74)

rae D —nonepeyHslid pa3mep (AMaMeTp) OMOphl WM CBAMHOIO KyCTa, M;
Ry ¥ hiax — 0003HaYEHNS TE K€, 9TO B 7.4 1 7.16.

[Tpumeuanue — [Ipu npsMoyrosbHoit popMe Omopsl B IJIaHE CO CTOPOHAMH, WU JUJIsI COOPYKEHHUS,
COCTOSILIETO U3 CUCTEMBI KOJIOHH MJIM KyCTa CBail C BHEIIHUMHU pa3MepaMu OIIOPHOM 4acTU Ha YPOBHE JNEHCTBUS

nbaa b U ¢, M, JomycKaeTcs IpuHUMaTh D = \bc , M.
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a — ipu oHmkeHnu Y B; 6 — npu noBsiennu Y B

Pucynok 25 — CxeMbl NPUJI0KEeHUS] HATPY3KH K OTAEIbHO CTOSILIEH OMope OT MpUMepP31Iero K
Heil JIeITHOr0 MOKPOBa NP N3MeHEeHNHN YPOoBHS BoAbI (YB)

7.19 BepTukanbHyt0 Harpy3Ky Ha COOpY)KE€HHUE, COCTOAIIEE U3 CUCTEMbl BEPTUKAIbHBIX
KOJIOHH, OT TPUMEP3IIEr0 K OIOpaM JIeASHOTO TOKPOBa IMPH M3MEHEHWW YPOBHS BOIBI
Fuz, MH (pucyHOK 26), HEOOX0UMO ONPEAEHATh O (popMyIie

F,, =KF,,, (75)
ny

K=]]K;, (76)
k=1
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rae K — xoaddunment, omnpenenseMblii Kak mpousBercHue KoddduimeHtoB Kj,
MPUHUMAEMBIX ISl KaXJI0H U3 7 KOJIOHH 1o rpadukam pucyHka 27 mpu

3
b [ &y 1,
11h v

max

3aJJaHHbIX 3HAYEHUSX a, b 1 mapamerpa A =

Ay — PACCTOSTHUE OT OCH IPOU3BOJIBHO BBIOPAHHOW OCHOBHOW KOJIOHHBI JIO0 OCH
k-1 KONOHHBI (PUCYHOK 26), M;
b, ny, hmax 11 Fy, — 0003Ha4eHus 1€ ke, yro B 7.8, 7.11, 7.17, 7.19.

Pucynoxk 26— CxeMa NpHJI0KeHUS] HATPY3KM K COOPYKeHHI0, COCTOMIIIEeMY W3 CHCTeMbI
BEPTHKAJIbHBIX KOJIOHH, OT MPUMEP31Iero K HeMy JIEASHOr0 MOKPOBA MPH NMOBBIIIEHUH YPOBHSA
BO/IbI (NP MOHUKEHUH YPOBHS BOJbI cua F,;, Hanpas/jieHa BHU3)
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Pucynok 27 — I'paduku 3Ha4eHuii kodppunuenton K;

Harpy3ku Ha coopyKeHUsl OT 3aTOPHBIX H 32’KOPHBIX MaCC JIba

7.20 Harpy3sky OT ABMXKYIIEHCsS 3aTOPHOI Macchl JibJa Ha OTAEIbHO CTOALIYIO OMOpPY
Fp;, MH, Heo6xoauMo onpeensars 1no Gopmyie

sz,j = 0, 5mRb’jbhb7i , (77)

rae  Rp ;j—HOpDMAaTMBHOE  CONPOTHMBICHHME  3aTOPHOM  Maccel nbja  cmAtuio, Mlla,
onpezenseMoe I0 JIaHHBIM HATypHBIX HaOMIOJAEHHM; NP WX OTCYTCTBUU
JIOITYCKAeTCsl IPUHUMATh PaBHBIM:

0,45 MIla — nns  ygacTkoB pek ceBepHee JuHuUUM «Bopkyra — XaHTel-MaHcHiicK —
KpacHosipck — Ynan-VY 13 — biarosemenck — HukonaeBck Ha AMype,

0,35 Mlla — mexny nuausimu «BopkyTta — XanTtel-MaHcuiick — KpacHosipck — Yian-Yi —
bnarosenienck — HukonaeBck Ha AMype» U «Apxanrenbck — Kupos — Yoa —
VYere-Kamenoropeky,

0,25 MIIa — ro:xxHee nuHUM «Apxanrenbck — Kupos — Yda — Yers-Kamenoropck»;

hp;— pacdeTHas TOJIMHA 3aTOPHON Macchl, M, ONpeJesisseMas 1Mo JaHHBIM HaTypHBIX
HaOJro1eHui, a IpU X OTCYTCTBHHU MO (hopMmyIe

hy; =1,45H,7, (78)

rne Hp; — cpeHsisi Ti1yOrHa PeKH BBIILIE 3aTOpa MPH MAaKCHUMAJIBHOM pacxo/ie BOJbI 3aTOPHOTO
Teproa, M;
m, b — 0003HaUYeHUs T€ ke, 4YTO B 7.8.
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7.21 Harpysky OT ABMXKyILEHCS 3a)KOPHOM MacChl Ha OTAEIBHO CTOALLYIO onopy £ j,
MH, HeoO6xoaumMo onpeaensaTh mo Gopmyiie

rie Ry ; — HOpMaTHBHOE CONPOTHUBIIEHHE 3aKOPHOH Macchl cmsatuto, MIla, onpenensemoe 1o
JIAHHBIM HATYpPHBIX HAOIIOJEHUN; MPU UX OTCYTCTBHM JIOMYCKAETCA MPUHUMATH
paBHbiM 0,12 Ml]a;
hj—pacdeTHas TOJNIIMHA 3a)K0pa, M, ONpeJeisieMas IO JaHHBIM  HaTYPHBIX
HaOJIOZICHUH; TTPU WX OTCYTCTBHUH JIONYCKaeTCs MPpUHUMATh paBHO# 0,8 OT cpenHeit
[IYOMHBI IOTOKA MIPU PACX0/€ BOJIbI 32%KOPHOTO NIEPHOJIA;
m, b — 0003HaYEeHH T€ XKe, 4To B 7.8.

Harpy3sku ot nBuxymerocst Topoca

7.22 Harpy3ky OT BO3JEHUCTBHUA JBUXKYILETOCSd TOPOCA HA COOPYKEHHUS BEPTUKAIBHOIO
U 0TKOCHOTO nipo¢uist F,, MH (pucyHok 28), He00X0AUMO OTIpeAesTh 1Mo hopMmyIe

F,=F, +F,+F, (80)
rae F, — Harpy3ka oT HaJIBOJHOM yacTu Topoca (napyca), MH;

F. — Harpy3ka OT KOHCOJIUAUPOBAHHON YacTH Topoca, MH;
F —narpy3ska ot xuiist Topoca, MH.

—t

1 — HagBOAHAs YacTh TOpoca (mapyc); 2 — KOHCOJIUIMPOBAaHHAs 4acTh TOpoca; 3 — KWIIb TOpOca

Pucynok 28 — PacueTHasi MoJeJib TOPOCa B MOMEHT HANGOJIbIIIEr0 BO3A€iiCTBHS HA COOPY:KeHHe

7.23 Harpy3ka OT HaJIBOJIHOM 4acTH TOpOCa BBIUUCIISETCS 10 (popmynam:
a) TOpU3OHTAJIbHAS COCTaBIsAOIIAs HAarpy3ku F, ;, MH,

F,, =0,5[10°p,g(1-y,) ik, , +c,ctgo, (k. ~1)h, |b,; (81)
0) BepTUKalbHas COCTaBJIsAONIas Harpy3ku £, ,, MH,
F, =F, tg (90 -B- o, ) -0, SCCctg(putgocfhubu ; (82)
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rJie p; — ITIOTHOCTB JIJA, KI/M;

W, — IOPUCTOCTH (ITyCTOTEIOCTH) JEATHOr0 00pa30BaHusl, MPH OTCYTCTBHH CIEIHATBHBIX
HCCIIeIOBAaHUM, JOMycKaeTcs: npuHumath ,=0,5;

b, — cpenHsis MUpUHA MIPEerpaabl Mo GPOHTY B 30HE ACUCTBHS JIASTHOTO 00Pa30BaHMUS, M;

¢, — 3alern MeXJy o0JoMKaMu JbjAa B JeAsHoM oOpa3oBanuu, MIla, omnpeznensemslii mo
ONBITHBIM  JAaHHBIM;, TNPU WX  OTCYTCTBHHM  JIONyCKAeTcs  MPUHUMATh
¢,~0,003...0,005 MlIla;

(Qjx— yroll BHYTPEHHETO TPEHUsS JEASHOTO O0pa3oBaHWs, Tpaja, MPU OTCYTCTBUHU
CIIEIMAJIBHBIX MCCIICI0BAaHUN MPUHUMATD @ = 35 — 40°;

h — riryObuHa OTpyKEHUST KHJIS;

h, — pacueTHasi BbICOTa JIEISHOTO OOpa30BaHMsI, ONpeeseMas M0 HaTYpPHBIM JaHHBIM;

MIPH UX OTCYTCTBHUHU JOIYCKAETCS ONPENENATh /1, IO (hopmyIie

h, =9,1n"%, (83)

rae 5, — TOJNIIMHA JIbJIa HA MOMEHT 0Opa30oBaHus Topoca /iy, M, HO He 6oiee 0,6 M;
kuo ¥ ky . — KO3(DUIIMEHTHI  TOPU3OHTAIBHOW  COCTABIAIOUICH  MACCHMBHOTO  JIaBJICHUS
JeTHOTo 00pa30BaHusl, BRIYUCIISIEMbIC IO (hOpMYyIaMm:

2
cos(@y +90-B)

. ; 84

w0 cos(90—B)[1—«/E] -
2

_|eos(@u+90-Bran )| (85)

e cos(90—B)[1—\/E}

o sin @y + oy )sin (g —a,) (86)
1 cos(go_ﬁ—a‘f)cos(90—ﬁ+au),

sin ((Pik +a )sin Qi

ky = ; (87)

cos(90—B—ocf +ocu)cos(90—B+(xu)

cos(90—B)cos(90—PB—a

ks = (0= p)eos( ) (88)

cos(90—B—0cf +0cu)cos(90—[3+0cu)

TJIE Oy — YTOJI TPEHHSI MEK/TY JIBJIOM U COOPYKEHHUEM, TPas;

o, =arctgf , (89)

f—xodpPUIMEeHT TpeHUs MEXAY JbJAOM U COOPYKEHHEM, MPH OTCYTCTBUU CIIEIUATBHBIX
uccienoBanuil fonyckaercs npuaumath f = 0,1 —0,2;

o, — YTOJ1 HaKJIOHAa OTKOca JeASHOro 00pa3oBaHUS K TOPU3OHTY, IMPH OTCYTCTBUU
CIIEIMAIBHBIX HUCCIIEIOBAaHUN TIONMYCKAETCS TPUHUMATh o, = 30°;

B — obo3HaueHue TO ke, 4To B 7.9.
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Touka npunoxeHus paBHOACHCTBYIOLICH HArpy3kud OT HAJABOJHOW YacTH JIEISHOTO
o0Opa3oBaHusl TpUHUMAETCs Bblle ypoBHS Boasl Ha 0,33k, npu F,,<0 Harpy3ka Ha
COOpYKEHHE HaIlpaBJIeHa BBEPX.

7.24 Harpy3ka OT KOHCOJIMJAMPOBAHHON YaCTH JIEJTHOTO 00pa30BaHUs BEIYHUCIISIECTCS 10
dbopmynam:

a) TOpPU3OHTalbHAs CcOCTaBisIOmAas Harpysku F.,, MH, mo ¢opmyne (52) — mus
OTJIEIbHO CTOSIILIET0 coopykeHuss U 1no ¢opmyne (53) — g CeKUUH NPOTSHKEHHOTO
COOpY)KEHHMSI C 3aMEHOM B HHUX BEIMYMHBI /Ay Ha h, — PpacCUeTHYIO TOJIIUHY
KOHCOJNUAUPOBAHHOW 4YacTW, M, H yMHOXEHHMEM 3HaueHuss R, Ha kodpduuueHt
7. — OTHOILIEHHE NPOYHOCTEH KOHCOJMIMPOBAHHOM YaCTH W POBHOTO JIbJIa HA CXKaTHE,
OTIpeIeIIEMBbIi 110 ONBITHBIM JJAHHBIM; MIPH UX OTCYTCTBUU JIONyCKaeTcs mpuHUMaTh 7.=0,8,
rae hg, R, — o0O3HauUeHUs TE ke, 9YTO B 7.8; TONIIMHA KOHCOJUAMPOBAHHOW YaCTH TOpOCa
MPUOJIMKEHHO MOXKET OBITh MpuHATa paBHOH h.=(1,8-2,0)h, (npunoxenue P).

0) BepTHKaJIbHAas COCTaBJIAIOIIAs HAarpy3ku F ., MH,

F,, =F,tg(90-p-a,). (90)

Touka NPWIOKEHUS DPABHOACUCTBYIOIIEW HArpy3ku OT KOHCOJIMAMPOBAHHOM 4YacTH
IpUHUMAETCsl HUXKe YpoBHs BoJbl Ha 0,57,.

7.25 Harpyska OoT KuJisl BBIYUCISETCS 110 GOopMyJiaMm:

a) TOPU30HTAJIbHAS COCTABJIAIOIIAs HArpy3ku F,, MH,

Fy, =0,5(10°(p=p,) g (1=, )( ~h.)" b, +Cioteoy (k1) (h ~h,) |B. 1)
0) BepTHKalIbHAas COCTaBIISAIOIIAs HAarpy3ku Fy,, MH,
F,,=F,,tg(90-B-a,)—0,5C,ctgg,tgo, (b —h,)b,, (92)

/1€ Y — OPUCTOCTh (IIyCTOTEIOCTh) JIEASIHOIO OOpa30BaHHUA, OIpeneisiemMas IO OIBITHBIM

JAHHBIM; IIPU UX OTCYTCTBUU AOIycKaeTcs npuHumath yx= 0,3 — 0,4;

hy—pacueTHast TiIyOMHa JeASSHOTO oOOpa3oBaHMs, M; MpPH HA3HAYEHUM pacueTHOU
II1yOUHBI JIEJSTHOTO 00pa30BaHMs MOKHO MIPUHSATH, YTO h,/hy =2 — 6;

by — cpeaHsis MUpPHUHA MPErpajibl Mo GPOHTY B 30HE NCUCTBUS JIEITHOTO 00pa30BaHUs, M;

Cy — cuemieHue (c yuetoM 3aiena) JjensHoro oOpasosanusi, MIla, ompenensemoe 1o
ONMBITHBIM ~ JIaHHBIM; TNPH WX  OTCYTCTBHM  JIOIIyCKAeTCs  NPUHUMATh
Cr=0,02-0,03 MlI]a;

(Qr— yrojl BHYTPEHHEro TPEHUs JEISHOrO O00pa30BaHus, Ipajl, ONpPEENsIeMbIl IO
OTIBITHBIM JJAHHBIM; ITPU UX OTCYTCTBUH JIONyCKAaeTCsl MPUHUMATE O;=15 —20°;

ki — x0o3pPUIMEHT  TOPU30HTAIBHOM  COCTABIISAIONIEM  MACCHBHOTO  JaBJICHUS
HarpoMO>K€HUs1 OOJIOMKOB JIb/1a, BBIYUCISIEMBIH 110 (popMynam:

2
cos (@, +90-P)

) cos(90—B)(l—\/E) ; &)
sin((pk +0cf)sin(d)k) ©04)

cos(90—B—af)(cos 90—P)
p — 0603HAUEHNE TO e, uTO B 7.9.
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Harpyska Fj;, onpenenennas mo ¢opmysne (91), He MOkeT ObITh HU B KakOM CiIydae
Ooublle HArpy3ku Fy;, onpeneneHHoil no gopmyie (79) npu 3amene B Heil BenuuuH b u h; Ha

by v (hy — h.) COOTBETCTBEHHO.
Touka IPWIOKEHUS PABHOACHCTBYIOLIEH HArpy3Kd OT IOABOJHOM YacTU JIEASHOTO

0o0pa3zoBaHus TpUHUMAETCS HUXKe YpoBHs Boabl Ha 0,33(hx — h,) .
IIpumeuanue —Harpy3ska Ha coopykeHHE BEPTHKAIHLHOTO TpoduIIst onpenensiercs mpu =90°.
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Ipniaoxenune A
(pexoMeHIyeMoe)

9JieMeHTBI BOJIH HA OTKPBLITBIX U OIrPakKAC€HHbLIX aKBATOPUAX

A.1 DnemeHTHI BeTpa HaJl MOBEPXHOCTHIO BOJOEMOB JIOJKHBI OINPEACNSTHCS MyTEeM
YHCIIEHHOTO IPOTHO3a Ha OCHOBE PE3YJIbTAaTOB CTATUCTUYECKOM 00pabOTKHM OapudecKux
MOJIEM C TOMOIIbIO BEPOSTHOCTHOIO MOJICTUPOBAHUS U C YYE€TOM HATYpPHBIX JIaHHBIX,
MOJIYYCHHBIX B COOTBETCTBUHM ¢ TpeboBanmsmMu [1] w [2] 1O HWHXEHEPHO-
TUAPOMETEOPOJIOTUYECKUM U3BICKAHUSAM JIJIS1 CTPOUTEIHCTBA.

A.2 DrnieMeHThl TEYEHHH MO TIyOMHE BOJOEMOB [OJDKHBI YCTaHABJIMUBATHCS ITYyTEM
TUAPOIMHAMUYECKOTO U BEPOSITHOCTHOI'O MOJICTUPOBAHUS C YUETOM DJIEMEHTOB MPUIMBHBIX
U CTOKOBBIX TEUYEHHMH, a TakKe HAaTYpPHBIX JAHHBIX, MOJYYEHHBIX B COOTBETCTBUU C
TpeboBanusiMu [1] u [2] 1O HMHXKXEHEPHO-THAPOMETCOPOJIOTHYCCKUM HM3BICKAHHAM  JIJISt
CTPOUTEIICTBA.

A.3 OmnpeneneHue 31€MEHTOB BOJH Ha OTKPBITBHIX M OTPa)JICHHBIX aKBATOPHUIX CIEAYET
IIPOBOAMTH HAa OCHOBE MaTepuanoB A.6 — A.20.

B kauecTBe MCXOIHBIX JAHHBIX CIEAYET HCIONB30BaTh KapThl TNTyOWH U JaHHBIE 00
3JIEMEHTaX BETpa, MOJIYYCHHBIX B COOTBETCTBHUU C A. 1.

PexomMenayercst mpoBouTh Bepu(UKALIMIO MOYYEHHBIX 3HAYEHUN 3JIEMEHTOB BOJIH Ha
OCHOBE JIAaHHBIX HW3MEPEHUM, BBINOJTHEHHBIX B HATYPHBIX YCIOBUAX B COOTBETCTBUU
c[1]u[2].

A.4 Tparcopmarirto BOJH HAa TCUYCHHUU CJICAYeT VYYUTHIBAaTH C  TIOMOIIBIO
anpoOHpPOBaHHBIX METO/OB pacyeTa.

A.5 JTonmyckaercst OInpeaeeHue XapaKTEPUCTUK BOJIHCHUS Ha  OCHOBE
TUAPOIMHAMUYECKOTO U BEPOSITHOCTHOTO MOJIETUPOBAHUS C MCIOJIb30BAHUEM CIIEKTPaIbHO-
JTUCKPETHBIX WX CIEKTPATIbHO-TIAPAMETPUUECKUX MOJICIICH.

Bepudukanuuo pe3ynbTaToB TUAPOAMHAMUYECKOTO MOICIUPOBAHUS PEKOMEHIYETCs
MPOBOJIUTH TIO MMEIOIIMMCS JaHHBIM M3MEPEHUU XapaKTePUCTUK BOJIHEHHUS B HATYpPHBIX
YCIOBUSX WU Ha (PU3NYECKUX MOJIEIISIX.

DJIeMeHThI BOJIH B IJIy0OKOBO/HOM 30He

A.6 Cpennsist BeicoTa hg, M, M CpelHUN nepuoa BoiH T, ¢, B II1yOOKOBOJHOM 30HE
JIOJDKHBI ONPEAEISATHCS 110 PacueTHONW CKOpOCTH BeTpa V,, Mo BepxHei ormbaroiieil KpuBoi

pucynka A.l. Ilo 3HaueHusiM Oe3pa3MepHBIX mNapameTpoB gt/V,, u gL/Vj , U BEpXHEU

orubaronieil KpuBo ciaenyeT ONpenesaTh 3HaYeHUsT ghg / va u gI'/V, uno MeHblIEMY M3
HUX IPHUHATH CPEIHIOK BBICOTY U CPEIHUM IEPUOJL BOJIH.

JlnuHy pa3roHa BOJIHBI L, M, CIIelyeT ONpeAessATh 10 KapTorpaduyeckoMy MaTepuaiy ¢
Y4Y€TOM HaIIpaBJIEHUS BETPA.

3Ha4yeHus1 AJUHBI NPEAENbHOTO pa3roHa L,, M, JOMyCKaeTcs MPUHUMATh M0 TabIulle
A.1 114 3a1aHHOM pacYeTHOU CKOPOCTH BeTpa V), M.

Taonuma A.l

Ckopoctb Betpa V,,, M/c 20 25 30 40 50
3HaueHHs JUTMHbI IPeIeIbHOro pasrona L, 107, m | 1600 1200 600 200 100

CpeHIo JIMHY BOJH Ag, M, TIPH W3BECTHOM 3HAYCHHUU I CIIAYET ONPEACNAThH IO
bopmyne
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T
2n

IIpumeuanue — Ilpu nepeMeHHBIX CKOPOCTAX BETpa BIOJb Pa3roHa BOJIH JIOMYCKAETCs MPUHUMATh
h, TO pe3yapTaTaM MOCJICIOBATCILHOTO OIPEACIACHUS BBICOTHI BOJHBI I yYacTKOB C MOCTOSIHHBIMHU
3HAUEHUSIMU CKOPOCTH BETpa.

Ay (A.1)

A.7 BoicoTy BOJHBI i %-HOW 00ECIEYEHHOCTH B CHCTEME /4, M, CIIEyeT OINpeneisaTh
YMHOXXEHHUEM CpeHEeH BBICOTHI BOJH Ha KOA(MQUIMEHT k;, NPUHUMAEeMbId MO Tpaduxam

pucynka A.2 s 0Oe3pa3MepHO  BEIUYHHBI gL/va. IIpu cnoxHoli KoH(UTYypanuu

OeperoBoit 4epThl 3HayeHue gL/ va JOJDKHO TPUHUMATHCS 1O BeJIUYUHE ghy / va u
BEepXHe# orubaromiei KpuBor pucynka A. 1.

DJeMeHTHI BOJIH ¢ 00€CIIeYeHHOCTHIO 10 pexumy 1; 2; 4 % HeoOX0IuMO MPUHUMATD T10
(GYHKIUSAM pacrpeeIeHUs, ONPEIEIIIEMbIM 110 HATYPHBIM JaHHBIM.

A.8 IIpu cnoxHOW KOH(UTYpalMK MOJBETPECHHON OEpPEeroBOW JMHHUH CPETHSS BBICOTA
BOJIH /14, M, MOXET ONIPEIENATHCS 110 popMyIie

ha :0,1\/25%12 +21(iz§ +Z22)+13(%§ +i123)+3,5(iﬁ +iﬁ4), (A2)

rae Zn , M, (mpu n=1; +2; £3; +4) — cpenHHe BBHICOTBHI BOJIH, KOTOPBIC JOKHBI
IPUHUMATBHCS COIJIACHO PUCYHKY A.l 1o pacueTHOU ckopocTH BeTpa V), U MpoeKusaM Jydeit
L,, M, Ha HamnpasJieHUE IJIABHOI'O JIy4a, COBIAJAIOLIEr0 C HaIpaBlieHUEeM BeTpa. Jlyum
MPOBOJISITCS M3 pacUeTHOW TOYKH J0 NepeceueHust ¢ TMHUEH Oepera ¢ MHTepBajioM + 22,5° ot
[JIaBHOTO JIy4a.

[Tpu HamMuuy nepes pacyeTHbIM CTBOPOM OOJIBIIOTO KOJIMYECTBA MPEMSITCTBUI B BUAE
OCTPOBOB C YIJIOBBIMHU pa3MepaMu MeHee +22,5° u cymMMOH yrioBbIX pa3MepoB Ooiee 22,5°
CPEJIHIOIO0 BBICOTY BOJIH hin M, B CEKTOPE 7 CIEIYET ONPEEIATh 0 popMyIie

gl/V, ghiv:

gd/V;
S6p 014 T ! :
soF012 == ';_.
TE o : 2
b L0V
40F 0,08 f—1— 29 . 1
0,07 e ar
. 006 — - e
304008
- o o4
- OO} + )
Foosf '
SYITIE] S el S —
20 ‘E—— »——i — e a2
3 — y 4 —
j : L ooz 1 -t
—— o & 14— 4448 — —
4 S - - o 4 ia
T S 72 X y =R | o
eTIv, ghlV; 12 0o R e joss == — o
1100108y - - 1 . ] e —~ - — — i,'.‘
"U_‘nw:F -1 - — 14— * - Tt o0
/ " - .
09 '1'1\(1“'» - - J »I —l — - = 0.04
0,510,000 b— o - (2]
S - z ’§ I“, - .
00 - E g
g & LT
0,004 - + —
0.5 - ~ —3 — PPy
- _— - —
040,002 V- L = _—
W — E—
b P I - -
. . -
a3 i
voor Caly 1 . e = | o lada i s 1:l, A A
Y RETE 2 3456 8 2 5 4868 S EED 2 3 456 § 20153
] e 1% 1000 10000 QL J l"
— [T W T | M I ey ks 1 3
190 2 J 456 B0 2 3 4°f%56 S0 2 2 _4’ 58
gtiv,

Pucynok A.1 —I'paduxu AJs1 onpeaesieHusi 3JIeMEHTOB BETPOBBIX BOJIH B IJIy0OOKOBOXHOM
M MEJKOBOJHOM 30HAX
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k, /
_ n -2 n -2
i=1 j=1

TJIE &y, Vyj — COOTBETCTBEHHO YIJIOBBIE PA3MEPBI i-I'0 NMPEMATCTBUSA H j-TO IPOMEKYTKA MEKIY
COCEIHUMH TPEISITCTBUAMH, OTHECEHHBIE K yray 22,5° (i=1,2,3...k,; j=1,2,3...,
[,) B mpenenax n-ro CEKTOpa, Ha3HayaemMoro B wuHTepBaie =+11,25° or
HaIpaBJICHUs JTyYa.

Cpennue BBICOTBI BOIH /i, hyj, M, CIELyeT ONpEleNsATh IO PHUCYHKY A.l mo

pPacyYeTHOM CKOPOCTH BETpa M pasroHy L, paBHOMY Ipoexuusm iyded L,; u L,, M, Ha
Hanpasienue Berpa. Jlyuu L,; u L,; paBHBI COOTBETCTBEHHO PACCTOSHUIO OT PACYETHOM TOUKH
JI0 TIEpECeUeHHsI C i-M MPEMATCTBHEM WM TOJBETPEHHBIM OEPEroM B j-M IPOMEKYTKE.

Cpennuii 1mepuoJ BOJH OINpeAeNseTcs Mo 0e3pasMepHOMY Mapamerpy gT/VW,

KOTOpBI TMPUHUMAETCS COTJIACHO PUCYHKY A.l TpuU U3BECTHOM 3HAYEHUU gizd / va .
CpeaHroro AJIMHY BOJIH CIEAYeT ONpeaensiTh no gopmyne (A.1).

IIpumeuanue — Korpurypamnus 6eperoBoil 4epThl MPUHAMACTCS CIOKHOHN, €CIU Liyax/Linin =2, T
Lyax ¥ Ly, — HauOONBIINK W HAUMEHBIIMK JIy4YH, MPOBEICHHBIC U3 pPACUCTHONH TOYKM B CekTope +45° oT
HaIMpaBJICHUS BETPa JI0 MEPECCUCHHUS C TTOABETPEHHBIM OCPEroM.

A9 HpeBLIH_IeHI/Ie BCPIIMHBI BOJIHBI HaJ PACYCTHBIM YPOBHEM T1]., M, OIIPCACIIACTCA II0

=2
Oe3pasmMepHOMY mapamerpy 1./h; (pucyHoxk A.3) i naHHoro 3HadeHus h; /gl npum
d/ha=0,5.

Pucynok A.2 — I'paduxn 3Hauenuii kodpduuuenra k;
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Pucynok A.3 — I'padpuxn 17151 onpesiesienusi 3Havenmii 1, / h; B MesikoBoaHoi

U M g, / h; B npnboiinoii 3onax

DJIeMEeHTHI BOJIH B MEeJIKOBOIHOM 30HE

A.10 Boicoty BonH i %-HON 00ecrie4eHHOCTH /;, M, B MEJIKOBOJHOMN 30HE C YKJIOHaMH
mHa 0,002 1 6omee cneayeT onpenessiTh Mo Gopmylie

hy =k k kk ha, (A.4)

rae k; — koadduimeHT Tpanchopmanuu;
k, — ko3 punment pedpaxum;
ki — 00001IeHHBIN KO DUITHEHT MTOTEPD.

ki — k03¢ punmeHT 00ecreyeHHOCTH BOJIH B CUCTEME.
Koadduuuents! &, k. u k; cnenyer onpenensarts mo A.11.
JinMHa BOJIH, NepeMEIIalouXcsd W3 TIyOOKOBOJHOW 30HBI B MEJIKOBOJHYIO,

OTIpeNieNsIeTCs 0 PUCYHKY A.4 TpW 3aJJlaHHBIX 3HAYCHHUIX Oe3pa3sMEepHBIX MmapaMeTpoB d /Ay
=2
u o,/ gT . Ilepuos BOJH NPUHMMAETCA PaBHBIM IIEPHOJLY BOJIH B IITyOOKOBOJHOM 30HE.
[TpeBbllIeHHE BEPIIUHBI BOJIHBI HAJ PACYETHBIM YPOBHEM 1., M, CIEAYET ONPEACIATH

- =2
10 pUCYHKY A.3 [UIs TaHHBIX Oe3pa3MepHBIX BeNW4MH d /Ag U hyo, / gT .

A.11 Koadpounuent tpanchopmanuu cienyer IpuHUMaTh o rpapuky 1 pucyHka A.S.
KoadduuneHT pedpakiiuu 101KEH ONMpenesaThes Mo Gopmye

aq
k.=.]-%, (A.5)
raec ag — paCCTOSIHI/Ie Me)Kjly CMECKXHBIMHU BOJTHOBBIMU J'Iy‘—IaMI/I B FJIy60KOB0)IHOI>'I 30He, M.
a— paCCTO}IHI/IC Mexc,uy TEMH XKC J'Iy‘-IaMI/I 10 JIUHHUH, HpOXOI[}IIJ_Ieﬁ qepe3 BaI[aHHYIO

TOYKY MEJIKOBOJAHOM 30HBI, M.
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Jlyun BonH Ha miaHe pepakiuu B ITyOOKOBOAHOM 30HE HEOOXOIUMO NMPUHUMATH I10
3aIaHHOMY HAIMPAaBJICHUIO PACIPOCTPAHEHUs BOJH, a B MEJIKOBOJHOW 30HE HX CIEAyeT
IpOJOKaTh B COOTBETCTBUU CO CXeMOM a U rpadukamu 6 pucyHka A.6 coriacHo
LITPUXOBOH JINHUM CO CTPEIIKAMMU.

O06o00meHHbIlt  KO3(PPUIMEHT MOTeph k; AOKEH ONPENeNsATbhCS 10  3aJlaHHBIM

3HaueHUsM napamerpa d../Ahq W yKIOHY 1Ha i (Tabmuua A.2); mpu ykinoHax axa 0,03 u
Oonee creayeT NPUHMMATh 3HAueHHE OOOOLIEHHOTO KOd(pQUIMEHTa IOTePh PaBHBIM
eMHHLIC.

Dpumeuanue — [Ipu cnoxHON KOHPHUTypallMy JHA W YaCTUYHOW 3AIUIICHHOCTH AKBATOPHH
3Ha4YeHHE KOA(PUIMEHTA k, CIeIyeT MPUHUMATh MO Pe3yJbTaTaM OINpPEIeCHUS KOA(PGHUIMECHTOB pedpaKiuu
JUTsL BOJTHOBBIX JIy4Yel, MPOBOJUMBIX M3 pacUeTHON TOUKU B HamMpaBleHUIX yepe3 22,5° OT rIaBHOTO Jyya.

A Ay
XA T ] TTh,
d d { é I l_,%.aow]

a9 1+ 8T -
| (0014 —1 | ]

- 1 0.01 y | |

| P11

azl Ll | | a.008 ‘ |
] 0004 A4 {
1] /

0-6 , -
(111 Joood £ {1

05 |1+ L

i I -

0021 |

4} 0 | L

Q QOQ}, T +—’ ]

e
3 4 ] 4 l ‘

033 1 : 1
Aty 1= : ..‘.4;.-1 $g-rt 4t

o'zL Lol L . g 1 | ulity. g _d_

001 002 003004005 o1 02 03 0405 R

Pucynox A.4 — Tpaduku st onpenesieHust 3Ha4eHuit A/ Ag B MEJTKOBOTHOU U Asur / Ad
B IpUOOIHOM 30HAX
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Pucynok A.5 — I'paduxu 1751 onpeaesieHusi 3HaYeHHi: kodppunuenra k, (1)

n napamerpa d,.. /Aa (2,3 u4)
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Taonuma A2

Otsocurenshas rayGusa d, /3, 3Ha§§§§fK°3®¢“““e““’h“p“yif§§fﬁf§3;
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 u 6onee 1 1

A.12 Cpennioro BBICOTY U CPEIHHI NIEPHO]] BOJIH B MEJIKOBOJAHON 30HE C YKJIIOHAMH JTHA
0,001 u1 menee HEoOXomMMO ompenensaTs 1mo rpadpukam pucynka A.l. Ilo Ge3pazmepHBIM

napameTpam gL/V2 u gd/va MPUHUMAIOTCSI 3HAYCHUS gZ/VW2 u gI_"/VW U [0 HUM

w
onpenesiores ' u T .

O WD NI I e N 55 S0

AR A,
NN 7770
WA\ IV '//@,,

AR N N4 4.e.ee
i '/ # |~
\ \\\\ \\L \\ -——t -4 = '/ //ifgj/ as
NN\ Neass 77222222
\ A\ %55 1

NNNNNINNNNSSw. 22255

dfAq 00c 006 00f &t 875102 QA4 @I Gk Qe QI 2 4 6 & 6 12 v 16 6 20
| )
(d/ld)ru-! (d/Ad)n—i

Pucynok A.6 — Cxema (a) u rpaduxu (6) 1 MOCTPOEHUsI IIaHA pedpakIIun

Aa 2pod
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Bricoty BosHbI § %-HOi1 00ecrieueHHOCTH B CUCTEME CIIEAYET ONPEAEATh YMHOKEHUEM
CpeaHel BBICOTHI BOJIH Ha KO3 (UIMEHT k;, TpuHUMaeMsblii 1o rpadukam pucynka A.2. Ilo
Oe3pa3MepHbIM Mapamerpam gL/ va u gd/ va OTIpEeICTISAIOTCS 3HaUeHUs1 KoddduimeHTa k;,
U3 KOTOPBIX IPUHUMAETCSI HAUMEHbILNH.

CpeaHiol0 AMWMHY BOJIH MPU M3BECTHOM 3HAYEHHHM CpPEIHEro Iepuojaa Cleayer
OIPEEIATh B COOTBETCTBUM C A.6.

[IpeBbllieHre BEpUIMHBI BOJHBI HAJ PAaCYETHBHIM YPOBHEM JOJDKHO OINPEAESATHCS IO
pUCYHKY A.3.

11 puMedyaHHUuC — DIeMEHTHI BOJIH, IEPEMEINAIOIINXCS W3 MCHKOBOHHOﬁ 30HBI C YKJIOHAMH OHa
0,001 u menee B 30HY ¢ ykiaoHamu 1Ha 0,002 u Gonee, ZOIDKHEI onpenensaThest coraacHo A.10 u A.11, mpu 3Tom

BBICOTA MCXOIHON CpeHEeH BBICOTHI IpUHUMACTCS h = h/ .

JJieMeHTHI BOJIH B IPUOOIHOM 30He

A.13 BeicoTy BOJH B IpUOOWHOMN 30HE /gy o, M, CIEIYET ONMPEACIATH I 3aJaHHBIX
YKIOHOB JHA I 1o rpapukam 2, 3 u 4 pucynka A.5: no Ge3pasmepHoil BenuuuHe d,./Ad

)
HAXOJUTCA 3HAUECHUE / gT ¥ 1o HeMy ONpeaAensieTcs Mg, v.

surl%
JliuHy BOJIHBI B TNPUOOHMHOM 30HE Agyr, M, CIEIYET OIpeneisTh IO BepxXHEl
orubaroiieil KpuBol pucyHka A.4, MpeBbIIIEHNE BEPIINHBI BOJHBI HaJl PACYETHBIM YPOBHEM

Ne.sur » — 110 BEPXHEH orubaromel KpuBoi pucynka A.3.

A.14 Kputnueckass rinyOuHa d., M, TpU TEpBOM OOPYILIEHHMM BOJIH JIOJDKHA
OIpeNeNAThCs JUIsl 3aJaHHbIX YKJIOHOB JHa i 1o rpadukam 2, 3 u 4 pucyHka A.5 MeTOJ0M
nocjeaoBaTelbHbIX Npuobamxenuil. Ilo psay 3agaBaemblXx 3HaueHWd T1iyOuH d B

=2
cootBercTBUM ¢ A.10 u A.11 onpenenstorcst Benuuunel 4,/ g7 u 1o rpadguxam 2, 3 u 4

pucyHka A.5 — COOTBETCTBYIOIIME MM 3HaueHHs d./Ag, U3 KOTOPbIX HPUHUMACTCS d,

YHUCJICHHO COBIIAJIAI0IIEE C OJIHON M3 3a7aBaeMbIX ITyOuH d.
A.15 Kputnueckyro riyouHy, COOTBETCTBYIOILYIO MOCIEIHEMY OOpPYLICHUIO BOJH dy
IIPH IIOCTOSTHHOM YKJIOHE JHA, CIIeIYET OMPELNISTh 10 popMyJie

oy =k \d,,, (A.6)

rae k, — ko3ppuirenT, npuHUMaeMslii o tTadnuue A.3;
n —4ucio oOpylleHuil (BKJIrOYas MepBoe), MpUHUMaeMoe U3 piga n=2, 3 u 4 npu

BBITIOJIHEHUH HEPABEHCTB k:f_z >0,43 n kg_l <0,43.

[Ipu onpeneneHuu TiIyOMHBI MOCIEAHEro OOpymieHus d., Kodpduuument k, umm
npou3sBeieHne KO3QPUIIMEHTOB HE T0JKHBI TpUHUMaThesa MeHee 0,35.

[Tpu yknonax nHa Oonee 0,05 cienyer mMpUHUMATh 3HAYEHUE KPUTHYECKOM TTyOMHBI
der:dcr U

IIpuwmewuanue— [Ipu nepeMeHHBIX yKIOHAX JHA JOIYCKAeTCs NPUHUMATH d., IO pe3ylbTaTaM
MOCJIC/IOBATENLHOTO ONPEEICHUS] KPUTHUECKHX ITyOHH /ISl yHacTKOB JHA C TIOCTOSIHHBIMH YKJIOHAMHU.
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Taomnumga A3

YKJIOH 1Ha I 0,01 0,015 0,02 | 0,025 | 0,03 | 0,035 0,04 | 0,045 0,05
Koadpdunuenr £, 0,75 0,63 | 0,56 | 0,5 | 0,45 | 042 0,4 0,37 | 0,35

9J1eMeHThI BOJIH HA orpamnenﬂoi/i aKBaTOpUH

A.16 BeicoTy nudparupoBaHHON BOJIHBI /g, M, HA OIPakKIAE€HHOH aKBaTOPUM CIEIyeT
oTpeAeaTh o Gopmyre

hdif = kdlfhi 5 (A7)

rie kgr— xoapdunuent audpakuuu BOIH, onpeaenseMsli cormacHo A.17, A.18u A.19;

h; — BBICOTa UCXOJTHOM BOJHBI I %-HOW 00eCIIEUEeHHOCTH.

B kauecTBe pacueTHOW UIMHBI TNPUHUMACTCS HWCXOJHAs JJIMHA A Ha BXO0JE B
aKBaTOPHIO.

A.17 Koapdunuent audpakuuu BOJIH Ky 111 AKBATOPUU, OTPAXKIAECHHON OJMHOYHBIM
MOJIOM (TIpU 33IaHHOM 3HAYEHUU yriia 3, Tpajl, OTHOCUTEIILHOM PACCTOSTHUU OT TOJIOBBI MOJIa

0 TOYKH B pPaCdC€THOM CTBOpPC kdlj U 3HAYCHHUU YyIJila O, rpaz[), CJIeayeT HNpUHUMATh B

COOTBETCTBUU CO CXeMoW W rpadukamMu pucyHka A.7 COTIaCHO HITPUXOBOW JIMHHH CO
CTpeJIKaMH.

Pucynox A.7 — I'papuxu 1J1s1 onpeeienns 3Ha4eHui kodpuumenrta kg,

A.18 Koapdunment qudpakiuuu BOIH Ky HA aKBATOPHUH, OTPAKIAECHHON CXOAAIMMUCS
MOJIaMH, OIpeesnseTcs no Gpopmyine

kaip e =kaip sVe (A.8)

rie . — Koo GUIUEHT, IPUHUMAEMBIH 110 PUCYHKY A.8 14 NaHHBIX 3HAYEHUH d. U Kyifcp.
3Hauenue d, onpeaensercs no hopmyse

L+, +b
="

rae /y u [, — paccrosinusa oT rpanul] BoiaHOBOM TeHW (I'BT) nmo rpanun audpakuum BoIH
('1B), mpuHUMaeMble B COOTBETCTBMHM CO CXE€MOW W TpadukaMud pPHUCYHKa
A.9 cornacHo WTPUXOBOM JIMHUH CO CTPEJIKAMU;
b — mmpuHa BXOJa B TOPT, M, IPUHUMAEMasi paBHOW MPOEKIIMH PACCTOSHHS MEXKITY
rOJI0OBaMH MOJIOB Ha ()POHT MCXOJHOM BOJHBI.

: (A.9)
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Pucynok A.8 — I'paduxu 3Ha4eHnii kodppuumenTa y,
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Pucynox A.9 — Cxema (a) u rpaduxu (6) 1J1s onpenejieHusi 3HaueHuii / u /,

3nauenue koddunnenra kg, onpenenseTca Tak ke, Kak M Kgy, cormacHo A.17 mis
TOYKH MEePECeUeHUs TTIaBHOTO JTyya ¢ PpOHTOM BOJIH B PaCU€THOM CTBODE.

[Tonoxxenue riaBHOrO Jiyua Ha cxeMe pucyHka A.9, @ HeoOXoIuMO NpPUHUMATH IO
TOYKaM, PACIIOJIOKEHHBIM OT TpaHullbl BOTHOBOM TeHu (I'BT) mona ¢ MeHbIIUM yriiom @,
rpaj, Ha PACCTOSHUSIX X, M, OTIPEIEISIEMBIX 110 hopMyIie

x:lllal_lal(IZ_b) (A.10)

b
lal + laZ

58



CII 38.13330.2012

rnae [, v [, — BEIMYMHBI, TPUHAMAeMble B COOTBETCTBHM CO CXeMoW H rpadukamu
pucyHka A.9.
A.19 Koopbunuent gudpakumm BOMH  kgyp AN aKBaTOPUM,  OTPaKIAEHHOM
BOJIHOJIOMOM, JIOJDKEH OTPEAEIAThCS 10 hopMmyIie

2 2
kaif > = \[Kair 51 + Kaip 52 (A.11)

rie kaips1 M kgiro — K03 OUIMEHTH! TU(ppaKIUK BOIH, OIPEAEIIeMble Ul TOJIOBHBIX Y4aCTKOB
BOJIHOJIOMA coryiacHo A.17.

A.20. BricoTy mudparupoBaHHON BOJHBI C YYETOM OTPAKCHHS €€ OT COOPYKEHUU U

nperpan hgygy, M, B JaHHOW TOYKE OrPaXICHHOH aKBaTOPUH HEOOXOAUMO ONPEACIATH IO

dbopmyie
hair r = (kdif +kref)hi, (A.12)

rac

kref = kdif,skr kpkref,i \JCOS ere—0,0Sr/x > (A. 13)

kairs — k03 ULIHEHT AUPpPAKIMU B CTBOPE OTpaXkarolleil MOBEPXHOCTH, ONpPEAENseMbIi
coriacuo A.17, A.18 u A.19;
k1 k, — 03¢ dunmenTsl, onpeaesemMsie 10 JaHHbIM Tabaunsl [1.1 npunoxenus 1
0, — yros Mexay (GpOHTOM BOJHBI M OTPAKAIOIICH MTOBEPXHOCTHIO, TPAT;

7/A — OTHOCUTEIIBHOE PACCTOSHUE OT OTPaKAIOIIEH MOBEPXHOCTH JI0 PACUCTHOM TOYKH IT0
Jy4y OTPaXCHHOW BOJIHBI, IPU ATOM HaIpaBJICHHUE JTyda OTPAKCHHOHN BOJIHBI JTOJIKHO
NPUHUMATBCS U3 YCIIOBUS PAaBEHCTBA YIJIOB MOAX0/1a M OTPAXKECHUSI BOJIH;

kreri — KOO ULUEHT OTpakeHMs, IPUHUMAEMbIi 1o Tabauue A.4; mpu yrie HakJIoHa
OTpaKarolied TOBEPXHOCTH K TOpPU30HTY Oonee 45° ciemyer NpUHUMATH
KO PUIIHEHT OTPAKEHUS Ko =1.

IIpuMeuanue — BricoTy BOJHBEI Ha OTPaXICHHOW aKBaTOPHH C MEHSIOIIUMUCS TITyOWHAMH
JoIrycKaeTcst yTogHaTh cormacHo A.10 u A.11 nmpu HagnexxameM 000CHOBaHUH.

Taonuma A4

Mosorocts sombt My, 3HaueHus k,.;; IPU YKIOHAX OTpa)karollel MOBEPXHOCTH 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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IIpunoxenue b
(pexoMeHyeMoe)

Onpeueﬂeﬂne BBICOTHI BETPOBOI'0 HAT'OHA

B.1 Breicoty BeTpoBOro HaroHa Alge, M, IpU MOCTOSHHON TIyOuHE d akBaTOpuu U 0e3
ydeTa KOH(UTypauy OeperoBoii IMHUH JIOITYCKAeTCsl ONPENeNATh 1o hopMmyIie
VL
Ah,, =k, - cosa.,,, (B.1)
g(d+0,5Ah,,)

NI

VoL
Ahgy,, =d 2kwﬁcosaw+l—l , (b.1a)
&

1€ O, — YTOJI MEXY MPOJJIOIBHON OCBIO BOJIOEMA U HAIPaBICHUEM BETPA, TPAI;
V,, — pacdeTHasi CKOPOCTb BETpa, M°/C;
L — nyinnHa pasrosa, m;
k,, — ko3 punrenT, npuHUMaeMbIi o popmyie

k, =3{1+0,013s3ﬁJ10—7, (B.2)

fav

v — KO3 (HULMEHT KHHEMAaTUYECKUN BA3KOCTH BO31yXa; pu g=9,81 M/t uv=10" m%/c;
k, =3(1+0,37,,)107". (B.2a)

b.2 BeicoTy BoJIHOBOTO HaroHa Ah,,,, M B IPUOOWHOW 30HE JIOIYCKACTCS ONPEICISTh
o ¢popmyie, pekoMeHryemoi [1]

2
13,7( h
—_ SUur
Ah,,, =——| == |, (b.3)
g T
rae Ay, — pacueTHas BBICOTa BOJIHBI MO JTUHUH MIEPBOTO OOPYIICHUS, M;
T — cpenHuii mepuo BOJHBI.
I/IMGIOTCSI yKaSaHI/Iﬂ, qTo HOCKOJ’II)Ky napaMeTpI)I BOJIH OFpaHI/I‘-II/IBaIOTCﬂ HpCILGJ’ILHO

BO3MOXHOM MX KpyTu3HoH 4 /A=0,1, BbicoTa BETpOBOro HaroHa Ah,, HMeEeT Mpeaeln
~1,8m.
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IIpunoxenue B
(pexoMeHyeMoe)

OueHnka yCTOHYHUBOCTH IPYHTA, OJABEPKEHHOT0 T'HAPOAUHAMIYECKOMY
BO3/1eMCTBHIO (BOJIHBI, TEUYEHHE)

B.1 YcToifuMBOCTh TpyHTa, CHAraloUiero JHO AaKBAaTOPHUHM BOJM3H COOPYKEHUS,
MOJIBEP)KEHHOTO  BOJHOBOMY  BO3JICMCTBHIO, OLIEHUBACTCS CPABHEHHEM IPHUIOHHOM
MAaKCHMaJIbHOM CKOPOCTH Vpmax (5.18, 5.20, 5.32) wmn Vimax (5.19) co 3nHauenuem
JIOITyCKaeMOM MPUIOHHON CKOPOCTU Vi aim-

3nauenue Vpgam, M/C, A TpyHTa KpymHOCTHIO (pakmmit D < 100 MM cnemyer
MIPUHUMATH 110 pUCYHKY B.1, a st rpyHTa Kpynmaocthio D > 100 MM — o popmyite

(B.1)

TI€E P, — IVIOTHOCTh MaTepuasa rpyHTa, /™M ;
p — IJIOTHOCTH BOJIBI, /M.
pu Vi max> Viadm A Vimax> Vi agm CIERYET YUHTBIBATH BO3MOXXHOCTH Pa3MbIBa JHA
aKBaTOPUM Y OCHOBAHHS COOPY>KEHUS UM TMpPU HEOOXOJUMOCTH MpPeayCMaTpHUBATh
MEPOIPUATHS IO 3aIIUTE OT PA3MbIBA U MMOJIMbIBA OCHOBAHUSI COOPYKEHUS.
B.2 IIpu Ha3HaueHUM KPYNHOCTU KPEIUICHUs] KAMHEM JIHA aKBaTOPUU WJIM TOBEPXHOCTHU
HachIlell (0epM) cienyeT MPOU3BOIUTE MPOBEPKY YCTOHYMBOCTH MaTepHalia KPEIICHHS IO

3aBUCHUMOCTAM B.1.

’,d I‘b. adm ’M/C

! =

06 Obnacrs
/ P f[ONycKaembix
a4 B ol CKOpOCTEH

0 J
41 g5 92 9364 064681 2 3 4586 8 10 20 3040 60 80 100
D, MM

Pucynok B.1 —I'paduxk nonyckaeMbIx 3HaUeHH CKOpocTeit

B.3Ilpu kpemyieHUHM OTKOCOB, IOJBEPKEHHBIX BOJHOBOMY BO3JIEHCTBHIO, PBAHBIM
KaMHeM (TOpHO# Maccoit), OOBIKHOBEHHBIMH M (JaCOHHBIMU OETOHHBIMH H KEJI€300€ TOHHBIMU
0JIOKaMU PACYETHYIO MACCy OTJICIBHOTO JIIEMEHTA M WIH M, T, CICIYET ONPEICIIATh:

MIPU PACIIONOXKEHUN KaMHsI UK OJoKa Ha y4acTKe OTKOCa OT BepXa COOPYKEHHUS 0
rryounsl z = 0,74 o popmyie

(B.2)

61



CII 38.13330.2012

TO ke npu z>0,7h o popmyie

_[7,522]
hk
m, =me . (B.3)
rie ks — kodGduuueHT, npuHuMaeMelii nmo Ttabmuue B.1; mpu A/A>15, a Ttakke mnpu
CIIO)KHOM IIpoduiie YUCIEHHOE 3HaueHHue KOodPPUIUEHTa kj claeayeT yTOYHATH IO
JIaHHBIM OIIBITOB;
Pm — TUIOTHOCTh MaTepuaia KperieHHs, /™.

Taonuma B.1

Koa¢pdunnenr kj
DneMeHTHI KpeTuIeHUs
npu Ha6poc1<e Ipu YKIIaJIKe
Kamens 0,025 —
OOBIKHOBEHHBIE OETOHHBIE OIIOKH 0,021 -
Terpanonsl u npyrue GpacoHHsie 6JI0KH 0,008 0,006

B.4 KperieHue OTKOCOB HECOPTHPOBAHHOM KaMEHHOW HaOpOCKOW (rOpHOM Maccoit)
JIOTTYCKaeTCsl BBINOJIHATH IIPU BBICOTE BOJIHBI HE Oosee 3,0 M, eciu MOJOrocTh OTKOCA
ctgp<5, u He Oonee 3,5 M mpu ctgp>5. HecopTupoBaHHYI0 KaMEHHYIO HaOpOCKY CIIeAyeT
CUMTATh TPHUTOAHOM [IJIi KPEIUICHUS OTKOCA, €CIIM OHA XapaKTEPHU3yeTCsl 3HaYCHUSIMH
k03¢ (dunmeHTa kg 3€pHOBOIO COCTaBA, COOTBETCTBYIOUIMMH 3aIUTPUXOBAHHOW 30HE Ha
pucynke B.2.

3HaueHue Kod(pPuIHEHTa kg HOIKHO ONPEAEIATHCS I KakAoH (pakuuu HaOpPOCKH
o popmyre

—L =1 (B.4)

IZIe m — pacyeTHas Macca, T, KaMHsI KPETUICHUS;
m; — CpeliHAs Macca, T, KaMHs i-i (ppakuu HaOpOCKH;
D u D; — npuBeieHHbIE JUAMETPBI, M, JIEMEHTOB KaMEHHOW HaOpOCKH, T.€. IUaMETpHI 11apa,
00bEM KOTOPOTO paBEH CPEIHECTATUCTHUECKOMY O0bEMYy YacTHIl Maccoi
COOTBETCTBEHHO M U M;:

D=3 upD =

o, (B.5)

[Tpu oTkocax, MOJOTOCTh KOTOPBIX HAXOAUTCS B mpeaenax 3 <ctge <5, pacueTHoe
3HaYeHHE MacChl m ClieAyeT onpeaenaTs no gopmynam (B.2) u (B.3).
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Pucynoxk B.2 — I'padux nuist onipenesieHusi 10MyCTHMOr0 36PHOBOI0 COCTaBA HECOPTHPOBAHHOI
KaMeHHO# HaOpOCKHU JIsl KPelJIeHUsI OTKOCOB

B.5Ilpu mnonoroctu oTkocoB 5 <ctgp <15, yKpemisieMblXx HECOPTUPOBAHHOU
pPa3HO3epHUCTON KaMEHHON HaOpOCKOH, pacueTHyI0 Maccy KaMHs 71, T, COOTBETCTBYIOIIYIO
COCTOSHUIO €ro MpeAelbHOTO PABHOBECHS OT JICHCTBUS BETPOBBIX BOJH, HEOOXOAMMO

onpeaensats no gopmyne (B.2) npu A/ h=10 ¢ YMHOKEHHEM IOJIyYEHHBIX PE3YJIbTATOB HA
1,45
5

ctgop

MunuManbHOe cojepxkaHue Qpakuuil pasmepoM D;>D JOMKHO NpUHUMAThCA B
COOTBETCTBUHM ¢ Tabnuuei B.2.

B.6Ilpu  momoroctm  OTKOCOB  ctgp <3,  YKpEeIUIIEMBIX  HECOPTUPOBAHHOMN
pPa3HO3EPHUCTON KaMEHHOW HaOpOCKOHM, pacueTHyl0 Maccy KamHs m, T, HE0O0XOIUMO
OIIPEENATh Ha OCHOBE DKCIIEPUMEHTAIBHBIX UCCIICIOBAHUMN.

ko3 duumeHt k, =

Taoaxuma B.2

Koaddunuent paznozepauctoct Dgo/D 5 0 20 40-100

o =
MunumanbsHoe coaepkanue, % (1o Becy), Gppakuuii 50 30 25 20
¢ pasamepom D;> D

B.7 Ilpu coBMECTHOM BO3JE€HCTBMU BOJH U TE€YEHU, COBIAIAIOIIMX MO HAPABJIEHUIO,
CyMMapHO€ Cpe/IHee M0 BPEMEHHU 3HAUEHUE KAcaTeIbHOTO HANPSHKEHUS] Ha TOBEPXHOCTh JHA
HEOOXOMMO OIpeNensTs o popmyne (npu t, > 0,87, ):

- - U’
Tew =Te T Tys Te :pg?a (B.6)
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T/€ T, — KacaTeabHOE HAPSHKEHHE Ha IHO OT BO3/AeUCTBUS TeueHus, klla;
T,, — CpellHee 110 BPEMEHH KacaTelbHOE HaNpsKEeHHe OT Bo3jaeicTBus BouH, Klla (ecm. 5.18,
hopmyia (4));
U — cpenHss 1o riryOMHe CKOpOCTh TEUEHUs, M/C;
C — xoadduument [lesu, m"*/c.

[Ipyn Hanuuuu yria MexAy HalpaBJIEHHEM BOJIH M TEYEHHS CyMMapHOE CpefHee IO
BPEMEHM KacaTelbHOE HANpsSHKEHUE Ha IOBEPXHOCTb JHA JOJKHO BBIYUCIATHCA Kak
BEKTOpHAasl CyMMa KacaTeJIbHbIX HAIPSHDKEHHUM OT BOJIH U TEUYEHUH C yYETOM HalpaBJICHUI.

B.8 [Ipy mpoekTHpoBaHWU KpPEIUICHWH 1HA y OOTEKaeMbIX Iperpax C MOMOIIBIO

KaMEHHOM HaOpOCKH B Cllydyae COBMECTHOT'O BO3JCHUCTBHS BOJH M TCUCHHM (rc >0,81:w)

JIOITYCKaeTCsl MPUMEHEHHE KOHIICTIIUU KPUTUYECKHX KacaTelbHBIX HaNpsDKEHUH, COTIacHO
KOTOPOM KPYIHOCTb 3aIIUTHOTO cJI0st Dsp, M, ONIpeeNsieTCs U3 YCIOBUs

TCW
Yo =7, (B.7)
" (pm—p)gDso

I€ Y. — Kputudeckoe 3HaueHue uuciaa [lunbaca. PekoMenayercs mnpuHUMaTh o,
B quanaszone 0,03—0,035 npu npoeKTUPOBAHUU CMAMUYECKU YCMOUYUBOU 3AIUUTHI
OT DPa3MbIBOB, JJIsi KOTOPOW €€ BO3MOXKHbIE JeopMaliy 3aTparuBalOT BEPXHUI
CJIOH 3alIMTHOTO KaMHs Ha rI1yOuHy He Oosiee ueM Dsy.

JlormmyckaeTcsi IpU COOTBETCTBYIOIEM OOOCHOBAHHWH YCTPAaWBaTh BOJIM3M OOTEKACMBIX
nperpal (COOpYKeHUH) OuHamuyecku ycmouuusoe KpeIUICHHE, KOTOPOE MOKET
negopMHupoBaThCs Ha O0dbIIyI0, 4eM Dso, TIyOUHY, HE Tepsisi IPU 3TOM CBOEH OCHOBHOMU
(GYHKIIMM — 3alIMTHI THA OT Pa3MbIBOB B TEUCHHE 3a/IaHHOTO CPOKa CIYKOBI COOPYKEHHS.
[Tpu 3TOM 3HaueHue . MOxeT npuHuMmathes paBHbIM 0,05-0,055; kpome TOro, AOIKHBI
JOTIONTHUTENIFHO — Pa3padaThiBaThCs KPUTEPUU JOMYCTHMOW aedopmanuu  KperuieHus,
IIPEBBILIEHNE KOTOPOI MPUBOAUT K OTKA3y — HAPYIIEHUIO €T0 3alllUTHBIX CBOWCTB.
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Ipunoxenue I
(pexoMeHIyeMoe)

Onpeneﬂe}me BOJIHOBOM Harpy3kKm Ha BEPTHKAJIBHBIC CTCHDI

1 TIpn neiictBuM CTOSYEe BOJHBI HA BEPTHKAIBHYIO CTEHY HE00XOIUMO
npenycmarpusath (5.14) Tpu citydas onpenenaeHus BO3BBIILIEHUS WM NOHMKEHUS CBOOOIHON
BOJIHOBOM IIOBEPXHOCTH 1], M, Y BEPTUKAJILHON CTEHBI:

a) Niax =Ky — TpH HanOONbIIEM 3HAYCHUM OTMETKA BOIHOBOW IIOBEPXHOCTH Y

CTEHBI;
0) N, =k h — IpU MaKCUMAIbHOM 3HAYCHUU TOPU3OHTAIBHON BOJIHOBOW HArPY3KH

P.., xH/Mm, Ha cTeny;
B) M, =— n3h — IpH HaWMEHBIIEM 3HAYEHWH OTMETKH BOJHOBOM IIOBEPXHOCTH Y

CTCHBEI.

YuciieHHbIe 3HAYCHHUS BXOAAIMIMX KO3 (UIIMESHTOB knl, kn2’ kn3 OTIPEIICTISAIOTCS 110

rpaduxam pucynok I'.1.

A/

Afd A

ra
"

s W & @¥  de  am pja ¢

1 — TpaHuIa pa3pyLIeHUs! CTOSYMX BOJIH

Pucynox I'.1 — T'papuku 3Havenuii kodpdunuenton k

> Kz W ks

I'.2 T'opu3oHTaNbHYIO Harpy3ky Ha BepTUKalbHYyl0 creHy Py kH/M, mpu Bo3aelcTBUM
CTOsIUE BOJIHBI JUISl CiIy4aeB «O» U «B», yKa3zaHHBIX B I'.1, pekoMeHayeTcs MpUHUMATh I10
SMIOPE BOJIHOBOI'O JIABJIEHUS; IIPU 3TOM OPJAMHATHI AIIOPHI BOJIHOBOTO AaBiieHus p, klla, Ha
rIyOuHE z, M, ClelyeT ompenenartbh no ¢opmyinaMm Tadnunsl 1.1, a 4ucClieHHblE 3HAYEHUS
BXOJISIIIUX B HUX KO3 PULIMEHTOB ka, k3, k4, ks, ks 1 ko 10 rpacdukam (pucyHok I'.2.)

I'.3 BonnHoBoe paBieHue p, klla, Ha BEpPTHKaIbHYIO CTEHY C BO3BBIILIEHUEM HaJ
PaCYETHBIM YPOBHEM BEPXaA COOPYKEHHS Zsyp, M, MEHEE YEM HA M. , M, CIENYET ONPEAETATH

cormacHo ['.2 ¢ mocienyromuM YMHOXEHUEM TOJYYECHHBIX 3HAUYEHWM JaBJICHUs Ha
Koa(urueHT k., onpenensiemMsii mo hopmyse

Z,
k.=0,76+0,19 S}‘;p, (T.1)

TAC 3HAKH «IUIIOC» U «MHUHYC)» COOTBETCTBYIOT ITOJIOKCHHUIO BEpXa COOPYKCHHA BBIIIC WA
HUIKC paCYCTHOTO YPOBHA BOJIBI.
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1 — TpaHuIa pa3pyLIeHUs! CTOSYUX BOJIH

Pucynok I'.2 — I'paduku 3HaueHUit KOIPPUIUEHTOB Kk, k3, ky, ks, kg 1 ko
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Taomnumnma I'.1
Ne Toukn | 3arrybneHne TO4eK z, M | 3HavyeHHe BOJHOBOTO JaBieHHUs p, Klla

OrMeTKa BOJIHOBOM MOBEPXHOCTH 1),

1 Ne P = 0

2 0 P> = kopgh

3 0,25 3 = kspgh

4 0,5 Pa = kapgh

5 d ps = kspgh
OTMeTKa BOJIHOBOM MOBEPXHOCTH 1),

6 0 ps=0

7 n P1=—pgNs

8 0,5 Ds = kspgh

9 d Do = kopgh

Bo3sBellieHne iy MoHWKEHHWE CBOOOJIHON BOJHOBOW IMOBEPXHOCTH 1| OMPEIEICHHOE
no I'.1, cnexyer Takxe yMHOXKATh Ha KOA(POUIHEHT K.

['opuzoHTanbHas TuHeHHas BoJHOBas Harpys3ka P.., kH/M, B paccMaTpuBaeMoM ciydae
JIOJDKHA ONPENENAThCA II0 IUIOLIAJAM JIIOPHl BOJHOBOIO JABJIEHUS B IIPEAENAX BBICOTHI
BEPTUKAJIBHON CTEHBI.

.4 T'opu30oHTATBHYIO HArPY3Ky OT JU(PPAarHPOBAHHBIX BOJH CO CTOPOHBI OTPAKICHHOM

AKBATOPUHU CIIEYET OMpPEeNesaTh IPU OTHOCUTENBHOM JuIHe ceKIuu coopyxenus [/ A <0,8;

IpU ATOM PACUETHYIO SIIOPY BOJHOBOTO JaBIIEHUs CO 3HaueHusMu p, klla, momyckaercs
BBITIOJIHSITH TI0 TPEM TOUYKAM, paCCMaTpUBas CISAYIOIINE CIyJau:
a) BepIIIMHA BOJHBI COBMEIIIEHA C CePEeIMHOM CeKIK coopyskeHus (5.16, pucyHok 4,a):

h, ki,
Z =My = —% —%cthkd , p,=0; (T.2)
h, kil
z,=0, p,=k pg(%—%cthkd]; (T.3)
hy, kh?
:d , =k dif dif ; T'4
BTA BThRE (Zchkd 4sh2kd -

0) 1moj10111Ba BOJIHBI COBMEIIIEHA C CEPEANHON CeKIIMU coopykenus (5.15, pucyHok 5,0):

z; =0, p=0; (Ir.5)
h o ki
z, =, =%—%cthkd, p, =—k pgn;; (T.6)
ho R
z=d,, =k W W r.7
374 Py =7HPE (Zchkd 4sh2kd D

r1e hgjr— BbIcOTa JU(ParupoBaHHOM BOJIHBI, M, OIIPEENsAeMas COTJIACHO IPHIIOKEHHIO A;
ki — ko3¢ dunmerT, mpuHUMaeMbIi 1o Tadure 1.2
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Taonuma I'.2

OTHOCHTeTbHAS JUTHHA CeKIH [/ 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
Kosddurment k; 0,98 | 092 |0,85 |[0,76 |0,64 |051 |0,38 |0,26

HIpumeganue — [Ipu riryOouHe co CTOPOHBI OTpakICHHON akBaTopuu d > 0,3\ cieqyeT CTpOUTh

TPEYTONbHYIO 3IIOPY BOJHOBOTO JaBIEHHs, MPHMHUMas Ha rioyOuHe zz =0,3A BONHOBOE NaBIEHHE PABHBIM
Hymro (5.16, pucyHok. 5).

['.5 Dmropa B3BEMIMBAIOLIETO BOJHOBOTO JABICHHUS Ha OEPMEHHBIE MACCHUBBHI JIOJDKHA
NpUHUMATbCA — TpaneueuaansHoit (5.13, pucyHok 2,0) ¢ opauHaTamMu pp.;, Klla,
omnpenenseMbiMu (ipu i=1, 2 unu 3) o Gpopmyie

chk(d—d,)

Pori = b,pgthos/oc[ <p;, (T.8)

TJIe X; — PAaCCTOSIHUE OT CTEHBI 0 COOTBETCTBYIOIIEH IpaHH MacCUBa, M;
kpr — KO3 GUIMEHT, TpUHUMaeMbIii 1o Tadmure .3,
Pr— BOJHOBOE JIaBJICHHE HA YPOBHE IOOLIBBI COOPY)KEHHUS.

Taonuna I''3

_ Kos¢pdunuent k;,, npu moaoroctsx BoaH A/ A
OTtHocuTeNnbHAs TayouHa d /A

15 u MeHee 20 u 6onee
Menee 0,27 0,86 0,64
Ot1 0,27 mo 0,32 0,6 0,44
bonee 0,32 0,3 0,3
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IIpunoxenue /|
(pexoMeHIyeMoe)

Onpeneﬂe}me BBICOTHI HAKATA BOJIH HA OTKOC

J1.1 BricoTy HakaTa BOJH Ha OTKOC /4, M, PEKOMEHYETCSI OPEACIATH 1Mo (hopMyiie

Py = KK K ki T (1.1)

sp v run

rae /1y o, — BRICOTa BOJIH 00ecIieueHHOCThIO 1 % B cucTEME;

ky, ky — KO3()GUIMEHTH IIEPOXOBAaTOCTH M HPOHHMIIAEMOCTH OTKOCA, I[PUHUMAeMBbIe
o Tabmuue /.1;

kg, — x03dduLMenT, npuHUMaeMbli o Tadnuue /1.2;
kyun — KOOPPHULIMEHT, 3aBUCAIINI OT TITyOUHBI BOJBI d TEpesl COOPYKEHUEM U TOJIOTOCTH

BOJIHBI Ag4 / hy, ¥ IpuHMMaeMbIi 1o rpadukam pucyska JI.1. 3Hauenus napamerpa

Aa/ hy,,, ykazaHHble 06e3 CKOOOK, OTHOCATCA K ciydaro dj > 2h;«,. Ilpu rioyOune
nepen coopyxenueM d < 2hyo,., KOIPPUIUMEHT k,,, CIIEAyeT TMPUHUMATH
M0 3HAYCHHIO Ad, COOTBETCTBYyIOLIeMY Tiyoune d =2h;v, TpU 3HAUYCHHIX
napamerpa Na ! hy, , ykazanHoMy Ha pucyHke JI.1 B ckoOkax.

k; — xoa(punreHT oGecneueHHOCTH IO HaKaTy, MpUHUMaeMbli 1o Tabnure /1.3;
ky — KO3 dULMEHT, TPUHUMAaEeMbIi TI0 Tabnwuie J[.4 B 3aBUCUMOCTH OT YIJIa 0. MEXIY
ype30M BOJIbI ¥ (PPOHTOM BOJIHBI.

[Ipumeuanuec — [Ipu onpenencHuy BEICOTH HAKaTa BOJH Ha MECUAHBIC U I'PABHUIHO-TAICYHUKOBBIC
IUISDKH HEOOXOIMMO YYUTHIBATh M3MEHCHHE YKJIOHA IUIsKa BO Bpemsl mTopma. Hanbonpiiee moHmKeHHE MIshKa
Ha JIMHUU ype3a BOBI ClIeayeT NPpUHUMATh paBHbIM 0,3/, M, C BRIKITMHHBAHHUEM Ha HYJIEBBIC 3HAYCHHUS Ha Oepery
JIO BBICOTBI HAUOOJIBIIIETO HAKATA, a B MOJIBOTHON YaCTH A0 INIyOUHBI d=d,,, M, Ul pa3MbIBAEMBIX TPYHTOB WM
Ha raybouse d=d.,,, M, — A1 Hepa3MbIBaeMbIX I'pYHTOB (TAe 4, d., ¥ d.,, — COOTBETCTBEHHO BBICOTA BOJHBI U
riryOMHA BOJIBI B CTBOPAX MEPBOTO M MOCJIEIHET0 OOPYLICHHH, M).

k"ll"
25
4 S =
20 ™ ‘\ -~ -
- N NN N
W MAN
AN
NN
1.0 N
H RTNNINY
ar \‘\ NN
as |NN N
25 \\ N \V\
. 5 5 oo
0‘ '\\\\\\Q Ad
03 \\\Eb‘ \k Ny
RN
N 2
it Nt
NP 20(18)
) B 15(13)
10 (9)
01 37 @
ot 2 3 4 567890 20 3 ging

Pucynok /1.1 — I'paduxu 3Hayennii kodpuumenta k,,,
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Taonuma /.1

OTHOCHTENbHAS
KoHcTpykums KperieHns: oTkoca mepoxoBatocTs | Koaddummenr k, Kosdpunuenr k,
rlhy o,
Beronuble (3xene300eTOHHBIE) TTUTHI - 1 0,9
I'paBuitHo-rameynnkoBoe WM KameHHoe | Menee 0,002 1 0,9
MOKPBITHE, OCTOHHBIE (3KEIe300CTOHHBIC) 0,005-0,01 0,95 0,85
O0KH 0,02 0,9 0,8
0,05 0,8 0,7
0,1 0,75 0,6
Bbonee 0,2 0,7 0,5
IIpumedanue — XapakTepHbId pasMep LIEPOXOBAaTOCTU #, M, CJIELYET IPUHUMATh PAaBHBIM
CpeaAHEMYy OUaMETPy 3€pE€H MaTrepuaja KpCIUICHUSA OTKOCa WJIM CpPEAHCMY pasMepy OETOHHBIX
(’xene300eTOHHBIX) OJIOKOB.

Tabnuma /1.2

3HaueHHe ctgp 1-2 3-5 Oounee 5
Kosdduuuent k,, npu ckopoctu Betpa V,, M/c:
20 u 6oiee , 5 1,6
10 1,1 1,1 1,2
5 u MeHee 1 ,8 0,6
O6o3HaueHue: @ — yroJ HakJIoHa OTKOCa K TOPU30HTY, TPajl.
Tadonuma 1.3
O6ecneueHHOCTh TI0 HaKaty i, % 0,1 1 2 5 10 30 50
Koadpdummenr k; 1,1 1 0,96 0,91 0,86 | 0,76 0,68
Tabnuma /.4
3HaueHue yria o, rpan 0 10 20 30 40 50 60
Koaddunmenr £k, 1 0,98 0,96 0,92 0,87 0,82 0,76

/1.2 BonHoBoe naBineHue Ha OTKOC mpu 1,5 <ctgp <5, yKpenjaeHHbII MOHOJIUTHBIMU
WK COOPHBIMH IUIMTaMH, OIpeneseTcs 3mopoil (pucyHok /[.2), B KOTOpoil MakcuManbHOE
pacyeTHOE BOJIHOBOE JIaBIICHUE py, KIla, paBHO

Pa = kskfprelpgh ’ (I[Z)

rie kg u ky— xo>puUIMEHTHI, 3aBHCAIME OT IOJOTOCTH BOIHBI A/h W yria 3aloKeHHs

OTKOCa @:
h h
k =0.85+4,8 +ctg| 0,028-115 . (113)
k,=1+0,092 2 10 4
f - +0, 9 Z_ ) (H )

Prel — MAKCUMAJIBHOE OTHOCUTEITLHOE BOJHOBOE JaBieHHE B Touke 2 (pucyHok. JI.2),
pUHUMaeMoe IpH A < 4 M 10 3aBUCUMOCTH (/1, M)
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20 1/3
Pret = (7) > (I[S)

nmpu h>4mp,=1,7.
OpauHara z;, M, TOUYKHM 2 NPWIOKEHHS MAaKCHUMaJIbHOIO PACYETHOI'O BOJHOBOTO
JaBJIEHUS p, onpesensercs no popmyse

L (1—,}2ctg2<p+1)(A+B), (IL.6)

ctg o

z,=A+

rac AnB - nmapaMeTpul, M, SHAYCHHA KOTOPBIX OIIPEACTIAIOTCS 110 3aBUCUMOCTAM:

N 2
A=h| 0,47+0,023% |ITeE¢. (1.7)
h) ctg'e
i h
B=h 0,95—(0,84ctg<p—0,25)ﬂ. (1.8)

OpauHata z3, M, COOTBETCTBYIOIIAsl BBICOTE HAaKaTa BOJH Ha OTKOC, NPUHUMAETCS
cornacao /JI.1.

Ha yuacTtkax kpemjieHust 1o OTKOCY BBILLIE M HMKE TOYKU 2 (cM. pUCYHOK. [[.2) MoryT
NPUHUMATHCS 3HAUEHUS OPJIMHAT SMIOPbI BOJIHOBOI'O J1aBieHus p, klla, Ha paccTOsAHUAX, M:
npu [;=0,0125Ly n 5=0,0265L, p=0,4pa;
npu ,=0,0325L, n [,=0,0675L, p=0,1p,,

ACtge
Yetg’o-1
OpauHaThl 3MIOpPBI BOJHOBOTO TPOTUBOJABICHUS p., Klla, Ha IUIMTHI KpEIJICHUS
OTKOCOB OTIPENIEISIFOTCS TI0 (hopMyIie

Pe :kskfpc,relpgh’ (Z[lo)

1€ Pc el — OTHOCUTENBHOE BOJIHOBOE IPOTUBOJIABIEHUE, NPUHUMaeMoe 1o Trpadukam
pucynka J1.3.

rae L = (1.9)

Bepx
COOPYKCHUA
AL

g Pacu. YPOBEHE

Pucynox /[.2 — Inopa MAaKCHMAJIBHOTO PACYETHOT0 BOJTHOBOI'O JaBJIeHUS] HA 0TKOC,
YKpeIleHHbIH MJINTaMH
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pc.n:l
]
Z 0.2
/ \ )
|
S
D 0.1
- RAN
N
N\
x/A —0
1.5 1.0 0.5 0 -0.3

Pucynok /.3 — I'paduku /151 onpe/iesieHusi OTHOCUTETHHOr0 BOJIHOBOTO POTHBOIABJIEHUS
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IIpunoxenue E
(pexoMeHyeMoe)

Harpy3ku oT BOJIH Ha 00TeKaeMble MPerpaabl H CKBO3HbIE COOPYKEHU sl
Harpy3ku oT BOJIH Ha BEPTHKAJIbHYI 00TeKaeMyI0 Mperpamy

E.1 MakcumanbHas cuia Bosaeictsus BosH Q.. , KH, Ha BepTukaibHy0 00TeKaeMyto

ax ?
nperpaay ¢ nomnepeunsiMu pazmepamu a < 0,4\ u b < 0,4\ (pucynok 8,a) npu rnyoune d > d.,
OIIpeIeTISIeTCS U3 Psizia 3HAYCHUH, TOTY9aeMbIX IPH Pa3InYHbIX YAAJICHUSIX & = X/A BEpIINHBI
BOJIHBI OT TIperpajibl, o hopmyie

Qmax = i,max8i +Qv,max8v H (El)

1€ O pox ¥ O, oy — COOTBETCTBEHHO HMHEPLUHUOHHBIA M CKOPOCTHOW KOMIIOHEHTbBI CHIIBI

BO3AeHUCTBHUS BOJIH, KH:

O =§pgnb2hkvociﬁi , (E.2)

O, =5 PEDIRGB,. (E3)

0; 1 0, — KO3(D(PULIMEHTBI ~ COYETaHUS HMHEPLUUOHHOTO U  CKOPOCTHOTO  KOMIIOHEHTOB
MaKCHMaJbHOW CHJIBI OT BO3JEMCTBHSI BOJIH, MPUHHUMAEMbl€ COOTBETCTBEHHO I10
rpaduxam 1 u 2 pucynka E.1;

h 1 A — BpICOTA U JUIMHA PACUETHON BOJIHBI;

a — pa3Mep Iperpasbl 1o JIydy BOJIHBL, M;

b — pasmep mperpajsl Mo GPOHTY BOJHEI, M;

k, — ko>ppuuMEeHT nepexoaa OT JEHCTBUTENIBHBIX 3HAUYEHHH CKOPOCTH U YCKOPEHHUs
BOJIHOBOTO IOTOKAa, BO3JEHCTBYIOIIErO Ha Mperpagy, K UX CPeJHUM 3HAYCHUSIM
(tabmuue E.1);

a; U a, — UHEPLUMOHHBIA U CKOPOCTHOM  KO3(pPUIMEHTHl  TIyOMHBI, MPUHUMAaEeMble
COOTBETCTBEHHO 110 rpadukam a u 6 pucyHnka E.2;

B; 1 B, — MHEPLUMOHHBIA U CKOPOCTHOM KO3(PPUIIMEHTH (HOPMBI HpPErpajgbl C MONEPEYHBIM
CeueHHeM B BUJE Kpyra, 3JUIMIICA U MPSIMOYroJbHHUKA, IPUHUMAaEeMble IO TpaduKam
pucyHnka E.3.

IIpumeuanus:

1 Pacuer CKBO3HBIX COOPYKEHHH WIIM OTAEIBHO CTOSIIMX OOTEKaeMbIX Mperpaj Ha Harpy3Kd OT BOJIH
JOJDKEH MPOU3BOAMTLCA, KaK MpPaBUJIO, C YYETOM HICPOXOBATOCTHU UX IMOBEPXHOCTH. HpI/I HAJIMYUHU OIIBITHBIX
JIAHHBIX M0 CHIYKCHUIO BIHMSHUS KOPPO3UM M MOPCKUX oOpacTaHuidl KOI(h(HUINEHTH (OPMBI JTOJKHEI
OMPENeNATHCS 10 (PopMyiam:

2L, (E.4)

B,=C,, (E.5)

rae C; u C, — — yTOYHeHHBIE 3HaYeHUs KOA(PPHUINEHTOB HHEPIIOHHOTO U CKOPOCTHOTO COMPOTHUBIICHHUH.
2 Ilpu moxxoxe BOJH TOA YTIIOM K oOTekaeMod mperpaje (B BHAE 3JUIMICA WM NPSMOYTOJIHHHKA)
JoIrycKaeTcst K03 OUIMEeHTH! (OPMBI ONIPEAEIATh HHTEPIOIANNEH MEXAY UX 3HAYCHUSAMH TI0 TIIABHBIM OCSIM.
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3 MaxkcumanbHyI0 cuiy BosaeicTBus BonH (.., KH, Ha BepTHKambHYIO 00TEKaeMyro Mperpany Hpu

Qi ,max Qi ,max

<0,2 npuHHMAaTh

3HAYCHUA >2 pomyckaercsd NPUHUMATE Oy = O; 1ax » @ TIPA 3HAYCHAU

v, max Vv, max
Omax = Oy.max s B APYTHX ciydasx Op,, CICAYeT ONPEACISATh U3 Psijia 3HAYCHUH, MONYYCHHBIX 10 (opmyIe

(E.1) mpu pa3nuuHbIX 2.

Taonuna E.1
OTHOCHTENBHBIA pa3Mep Mperpasl
alh. b, DI\ 00,05 00,1 00,15 00,2 00,25 00,3 00,4
Koadpdummenr £, 11 00,97 | 00,93 | 00,86 | 00,79 00,7 00,52
0.0,
I U ) i h=10 |
Alh el Alh ] [
! 20 2 4 |
| ’/ '"': \\\\ \\ 4 !
0,8 L A6 ke BN -
a—npnd/(A205 @,0, ul A% :"',ho— Alh= \\\_ o a,6
43 i == 2042 1045 S
O---npud/2=02 o ;} 1420 —=—<"1 |
/ Y N\ o——=3"~
0.4 Vi ~ 7 \‘\ N
; "y 41 ‘\ \ \‘\ }
L NAh=8 \\\\\\ 1 h=3)::\\\
(44 R\ .
4 Y 1 g
'/,/ 3 §§ | S\
0 : \
Alh= 1 h=R
X, --:{,:ﬁ 10 Alh= ot A;f'_f
E— v I 420, \ [ 10 — i~ 2
s X 4(\ 5 ke, ==~
N\ / \ f 2 20 \
-0,4 b R 'IJ 40 = .
AN ) E e
\\ O ll,( / ] \—1
WA \NY , N
I TN 4 S ////,‘ N
0.8 A YRR | = o 74 'l‘
10 O Lt / //l
1,6 L N T / SrAlh=8
e i
43 Alh=40 31 10 {
0,5 -0,4 -0,3 -0,2 -0,1 0 0,1 02 0,3 0,4 a

Pucynok E.1 — I'padpuxn 3HaYeHNH KO3 PUIHEHTOB COUeTAHUS HHEPIUOHHOTO O; (Tpaduku 1) n
CKOPOCTHOTO 0, (rpa)uKu 2) KOMIIOHEHTOB CHJIBI OT BO3/eHCTBHS BOJH
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a) 6)
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Pucynok E.2 — I'paduku 3HAYEHUIT MHEPLUHUOHHOIO (; 1 CKOPOCTHOIO 0, KO3()PUIIUEHTOB

rJIyOUHbBI
BB,
1 27
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~ 7
g
2,5 \\ g -
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DIIMOTHYECKUE nperpaibl — CIUVIOIIHBIC JTUHWUU; IPU3MATUYCCKUC — HITPUXOBBIC JIMHUU!
1- mepoxoBaTad SJUIMIOTHYCCKAad nperpaaa, 2— TjaaKas SJUTUIITUYECKas rmperpajia, 3- mepoxoBaTasa
B HOZ[BO,Z[HOﬁ 4acTHy U riiaaxkas B HaI[BOZ[HOﬁ YacCTU BEpTUKAJIbHAA SJUIMOTHYCCKAd nperpaga

Pucynok E.3 — I'paduxu 3HaYeHN I MHEPIITHOHHOTO B; U CKOPOCTHOTO [, KO3 (pPpuHeHTOB GOpPMBI
B 3aBHUcHMOCTH OT a/b (nas1 Q, g u P,) wau b/a (nus P,)
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E.2 Harpy3ky ot BonH ¢, kH/M, Ha BepTuKalIbHYI0 00TEKaeMyto Iperpaay Ha TIyOuHe
Z, M, NIIpM MAaKCHMallbHOM cuile OT Bo3jekcTBusa BOAH (.. (PHCYHOK 8,a) ciexyer

ompeaeaTh o Gopmyre

q = qz’,maxsxi + QV,maXva H (E6)
TI€ Gimax Y §y.max — AHEPIMOHHBIA M CKOPOCTHOW KOMIIOHEHTHI MaKCUMAJILHOW HArpy3Kd OT
BoJIiH, KH/M:
1
qi,rnax = Epgn _kvex1B1 ’ (E7)
2 W
9y max = 3 pgTCb N kzevav » (ES)

Oxi U Oy, — KOOPPULHMEHTHI COUEeTaHHUsI UHEPLIMOHHOTO U CKOPOCTHOIO KOMIIOHEHTOB HAarpy3Ku
OT BOJIH, TPUHUMAaeMbIe COOTBETCTBEHHO IO rpadukam [ u 2 pucynka E.4 nmpu
3HaueHuu & coryiacHo E.1;
0,; 1 0y, — KO3 PHUIHEHTH KOMIOHEHTOB BOJIHOBOW HArpy3KH, IpUHUMAaeMbIe 10 rpadukam a
d-z
rel d
E.3 I[lpeBbllieHHME B3BOJIHOBAHHOM NOBEPXHOCTU T, M, HaJ PacYeTHbIM YPOBHEM

u 6 pucynka E.5 npu 3HaueHHUsIX OTHOCUTENbHOMN TIIyOUHBI Z

JOJDKHO OIIPEACIIATHCA 110 (1)OpMYJI€
n= nrelh > (E9)

rae m,, — OTHOCHUTCIIBHOC IIPEBBINICHUC B3BOJIHOBAHHOM IMOBCPXHOCTH, OIIPCACIACMOC II0

pucyHky E.6.
[IpeBbIlieHre cpeaHell BOJTHOBOW JIMHUM HAJ pacyeTHbIM YpoBHeM Ad, M, ciemyer
orpenenaTh no ¢popmyse

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

rae 1., — OTHOCHTEIBHOE MPEBBIICHHE BEPIIMHBI BOJIHBI, ONpPEEsieMoe 10 pUCYHKY E.6,
pu 3HaueHuu & =0.
E.4 Harpy3ku ot BosiH ) M ¢ Ha BEpTHKAJIbHYIO 00TEKaeMylo Mperpaay mnpH Jro0oM ee

PAcIOIOKEHUH X, M, OTHOCUTENIFHO BEPIIMHBI BOJIHBI onpeaesstoTcs no ¢opmynam (E.1) n
(E.6). IIpu »tom ko3dunveHTs o, U O, MOJDKHBI MPUHUMAThCA TO rpadukam 1 u 2
pucyska E.1, a 6,; u 8, — o rpaduxam / u 2 pucyska E.4 1y nanHoro 3HaueHus & = x/A.
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Out, Oz

0,84~

——npnd/i=z05|

———npud /A =02}
04 o '

Pucynox E.4— T'papukn 3HayeHuil KO3Q(PUIUEHTOB COYETAHMS HHEPUHMOHHOIO O,
(rpagukn 1) 1 CKOPOCTHOIO Oy, (rpaduKu 2) KOMIIOHEHTOB rOPU30HTAJIBHOI HATPY3KH
OT BOJIH

E.5 Paccrostnue z, ..., M, OT PAaCuYCTHOrO YPOBHs BOJIBI JO TOYKH IMPHIIOKCHUS

MaKCHUMaJIbHOH CHJIBI OT BO3JECHCTBUS BOJIH HA BEPTHKAJIbHYIO oOTekaemyto mperpany Q...

ompezaensercs mo Gopmyie

1

ZQ,max = (Qi,maxSiZQ,i + Qv,maxstQ,v ) > (El 1)

Ornax

rae d; u 0, — k03P PuKeHTsl, npuHuMaemsbie 1o rpadukam / u 2 pucynka E.1 npu 3naueHun
&, COOTBETCTBYIOIEM O, . ;

ZQi n ZQV — OpAWHATBI TOYCK MPUIIOKCHUA COOTBETCTBCHHO MHCPIUMOHHOIO U CKOPOCTHOI'O

KOMIIOHEHTOB CHJI, M, OIIpeieNsieMble 0 (hopMyJIaMm:

ZQ,i = HiCi,relA’ ’ (E12)

ZQ,v = Mvc.’v,rely\‘ ’ (E 13)

r71€ C;res Y1 Gy of — OTHOCUTENIBHBIE ~ OpPAWHATBHI  TOYEK  TPWIIOKEHHUS  WHEPIUOHHOTO
U CKOPOCTHOTO KOMIIOHEHTOB CHJ, NpPUHUMaeMble 10 TIpadukam
pucyska E.7;
Wi U W, — THEPIMOHHBIH M CKOpPOCTHOM KO3((UIMeHTsl (a3bl, NPUHUMAEMbIE I10
rpadukam pucyska E.8.
Paccrosiaie z, OT pacyeTHOro ypOBHs BOIBI 1O TOYKH IPHIOXCHHs CHIbI O IpH

JTr000M yJaJleHUH X BEPIIMHBI BOJIHBI OT MPErpajbl cieayeT onpenendrs no ¢popmyne (E.11),
npu 3ToM Kod(duuueHTsl 8; U O, AOKHBI NPUHUMATHCA cOrjlacHO rpapukam [/ u 2
pucyska E.1 ans nanHoro 3HaueHus & = x/A.

E.6 MakcumanbHas cuiaa BO3ACWCTBUS pa3zOuBaromMXxcs (pa3pylIaloNuXcs) BOJH
O, ma» KH, Ha BEpTUKaIbHYIO UWIMHIPUYECKYIO Tperpaay auamerpom D <0,4d,,

IMPUHHUMACTCA IO pE3yJibTaTaM OMNPCACICHUA CUJIBI BOJHOBOI'O BO3ACHUCTBUS ch , KH, npu
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pa3IMYHOM YAaJeHUH BEpIIMHBI BOJHBI OT mperpaiasl (pucyHok E.9.a). Pexomennyercs

X
BBITIOJIHATL IMOCJICAOBATCIIBHOC PACCMOTPCHUC CJIIYYAaCB C HMHTCPBAJIOM 0,1—, HayuyHaA C
t

X o o
d_:() (rz[e X — YAAJICHHUE, M, BCPIIHHBI pa36I/IBaIOH_I€I/IC${ BOJIHBI OT OCH BCPTHUKAJIBHOHU
t

LWIMHPUYECKON Iperpabl).
Cuna Bosneiictsust BosH (., , KH, U1 106010 nonoxxeHus QUIMHAPUYECKON Iperpajbl
OTHOCHTEJILHO BEPIIMHBI BOJTHBI JJOJDKHA OTIPEETATHCS 110 (hopmyIie

ch = Qi,cr + v,cr (E14)

rac Qz’,cr u Qv,cr — MHCPIHUOHHBIK KW CKOPOCTHOM KOMIIOHEHTBI CHIJIBI OT BO3JCHUCTBUA

paszOuBaronuxcs BoJH, KH:

Qi,cr = % pgTEDz (dcr +nc,sur )6i,cr ’ (EIS)

2
Qv,cr = g pgD (dcr + nc,sur )dtav,cr > (E 1 6)
rae d; — TiyOuHa BOJIbI O MOAOUIBOM BONHBI, M, (pucyHoK E.9,a):
dl = dcr o (hsur “Nesur ) > (E.17)

hg, — BbICOTA (TpaHCHOPMUPOBAHHON) BOJHBI, M, MPH OOPYIIEHUH B MEITKOBOJHOM
30HE C COOIIIOICHUEM YCIIOBHS Ay, < 0,84}

Ne.suwr — HPEBBIMICHUEC, M, HaJl paC4CTHBIM YPOBHCM BOJbI BCPIIHWHBI BOJHBI IIPH IICPBOM

0o0pyLIEeHUH;
Oicr M1 Oy ¢r — MHEPLIMOHHBIM M CKOPOCTHOM KO3()(UIIMEHTHI, NMpHUHUMaeMble O Trpadukam
pucynka E.9,6.

78



CII 38.13330.2012

a) G)
z ;
6 0 0.4 0,8 f.Z . el 0 0'4 O,S "2 [m,
w 4—- gn 24!
’f ()n 1.2 ‘
24 . r ) ' 2
n A
113 ] 1,0 A
2,0 YE B Gy 45 )
" / 7 I.Z , '
117 1 0.8 Ay
16 e 2 ar 6,
/ 3 1.0 17 "
._.\‘-, 1 f’ 0.6 A1 /
1.2 Wl b P, Tt 0.8
AT ) ‘l 0,8 :)Jh" J J'.‘
[ e 4 0.4 7 6
0,812 A/l z 747 45 o
=72 77T MY = A ;
2 745 A7 0,4
7 1= e 9.4 A]b*l')
(A /h=4 A 1] T2 =102
3 7 1= 0,2 A/h=8
Z ,,, = 2 J%
s ol 0 0 04 08 122,
0 02 04 06 08 L0 12z,
B) r) 0
n 04 08 1,2 2., ; o
0:1 ! - 04
1 6, 2
28 , — ary:
/ 1,4 / '
24 L £ 1 0
2 61/ 1.2 0 04,08 2,
2,0 1 N [ 1™
» /
iy e & N P 142 0
/13 ' T 177 r
16 it — Lo
A d 'Q — 0.8 / /| v |
S ] , - 7 08
1,2 {", A§‘ &  — // _\Q7l IH 0.4
Sh_.b’ JV 7 0,6 'Q"\f// 3 . : 0.6
i 7 o 6l
0,8 4 » 02 Pt | E
1/ l// 2 ol Fa $
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0,4 s oy ) /\\\“ - 0 Y
/ & p, 02 0 04 0§ 17 Z, 1
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0 02 04 06 08 10 122z, 0o 04 08 1227,
L

Pucynok E.5 — I'paduxu ko3¢ puuneHTOB HATPY3KH OT BOJH 0,4 0,,, 0., 0, mpu d/A:1) 0,1;
2)0,15;3)0,2;4)0,3;5)0,5;6)1; 7) 5;
Md = 40 — cnitomiHble TUHAU; Md = 8—15 — mTpUXOBBIE TUHUH

79



CII 38.13330.2012

1 —npu d/A=0,5 u Md=40; 2 — npu d/L = 0,5 u M/d = 20, a Taxke npu d/A = 0,2u Md = 40; 3 — npu d/AL = 0,5
u Md=10, a taxxe mpu d/A =02 u Ad =20; 4 —npu d/L =02 u Md =10

Pucynok E.6 — I'paduku 3nauenuii kodpduuuenra 1,

01 02 03 04 05 06 07 08 09 d/hr

\\ —5={)
\ Alh=10
?
00% \\ Ry o R T 12
0,04 \ = 5 52
: joamese 35
0,06 \?‘ —— o)
0,08
0,1 \
0,12 \\
1
_ N
0,14 \\
(i, rel B
v, rel
1— Ci,rel; 2- Cw,rel

Pucynox E.7 — I'pauku 3Ha4eHNH OTHOCUTEJILHBIX OPANHAT
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H; 4 ' 10 L3 H,
o
A
. / ‘!LI - ,//
e 7 9o
———d/A=02 y© 1 20 /’
dli>05 A /70| LA / 6
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P r v
, 777V, 40 A A
!4/ / /:‘ Tl -13
I
Alh=40 / /
14 &
0’9 L /10 /‘"(I"‘/~= ‘2
27 //f A —lA=205
; 4
0,8 -//v/, ! /
15 /,
0,7 {—# Il /
|~ / 3
0,6 2210y 4
/ /
/
/ § ol
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< 2
/ // /wj
L ;//I%‘ 20{
y -~
YR s v R

1
0 0,1 0,2 0,3 04 a

Pucynok E.8 — I'paduku 3HAYEHUIT HHEPUHUOHHOTO [; U CKOPOCTHOIO |1,
K03 puuneHTOB (pasbl

E.7 Harpy3ky ot pa3z0uBaromuxcs BOJH ¢, KH/M, Ha BEpTUKaIbHYIO LHIUIUHAPUIECKYIO
nperpajy Ha riiyOMHE z, M, OT pacdyeTHoro ypoBHsS (pucyHok E.9,a) mpu oTHocuTenbHOM
yJaJIe€HUH OCHU IPErpajbl OT BEPIIUHBI BOJIHBI X/d; HEOOXOAUMO ONpeAeNsATh o hopmyie

Qer = qi,cr + qv,cr H (E 1 8)

T/€ icr V1 vy cr — AHEPIIMOHHBIM W CKOPOCTHOW KOMIIOHEHTHI Harpy3ku OT pa30MBarOIIMXCS
BOJIH Ha BEPTUKAJIbHYIO Iperpany, kH/m:

Gier = %pgnDz €icrs (E.19)
2
Qoer = gpgD(dc, Mgy ) Evrs (E.20)
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rae €; . u €, ., — THEpUUOHHBII u CKOpPOCTHOM KO3 PUITUEHTHI, MIPUHUMAEMbIE
COOTBETCTBEHHO 10 rpadpukamM a u 6 pucynka E.10 npu 3HadeHHsX
d,—z

OTHOCHTENBHOM IIyOUHBI Z,,, = 7
t

IIpumeuanue —Kodpduuuents! §, .. (pucynox E.9,6) u €, ., (pucynox E.10,a) cnenyer npuHuMars

TIOJIOKUTEIBHBIME TIPH X/d, > 0 1 oTpHLaTeNnbHBIME TpH X/d, < 0.

o .
[
x a)
3 — — ey —a Pacy.
e 75 3T ~3Typosenn
0 ==y x
\ & 7, |
=
o z* N ‘t 3
2 DL e S o
PP 777 7 //”//g/////..’/
0'25 6?.(:
\ ~ G)
/
0,2 +0,2
/ :
0,15 +0,15
f i
/ b ] N\
0,1 N \\ro,l
/ .
0,05 l \\ 10,05
[ e
0 +0,00
67 1 L5 2 tax/d
14

Pucynok E.9 — Cxema K onpe/ieJIeHUI0 HATPY30K OT pa30MBaIOIIMXCSl BOJIH U rpadpuku 3HavYeHu i
K03(pduuneHToB 9, — KpuBasi 1 u 9, ., — KpuBas 2

E.8 MakcuMallbHBII ONPOKUABIBAIONIMNA MOMEHT M. .-, KH'M, OT BOTHOBOTO 1aBiIeHHA
Ha CIUIOLIHOE JHULIE BEPTUKAIBHON KPYIIIOLMUINHAPUYECKONW IIPETPAIbI, PACIION0KEHHON Ha
rpaBUNHO-TAJICYHUKOBOM MJIM KAMEHHOHAOpPOCHOM OCHOBaHWHU, OTHOCHTEIILHO IIEHTpa JTHUIIA

CIeyeT OmpeaensiTh mo Gopmyre
M.,, =———pghDB,,, (E.21)
P 16¢chkd ’
rie Bpor — KOOPPHUIUEHT OMPOKUABIBAIONIEITO0 MOMEHTA C YU4ETOM NPOHHUIIAEMOCTH OCHOBAHMS,

npuHUMaeMsbli o tabmuue E.2.
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Pucynok E.10 — I'padpuku 3HaYeHHiIT HHepUHOHHOTO €; .. 1 ckopocTHOTO €, ., KO3 (ppuuMeHTOB

I+

IlomHbBIE MakCUMAJIbHBIM ONPOKHUABIBAIOIIMI MOMEHT, JCHCTBYIOIIMI Ha Mperpauy,

ONpeACIIICTCS KaK CyMMa IBYX MOMCHTOB: MOMCHTA OT MaKCHMaJIbHOM CHJIBI max » PaBHOI'O

NPOM3BEJCHUIO 3TOW CHIlbl, ompeaeasiemoir mo E.1 Ha mmiedo, ompenensemoe mo E.5, u
MaKCUMaJIbHOTO MOMeHTa M. ,, 1o ¢opmyne (E.21), coBmagaromero 1o dase c

MaKCHUMaJbHOH cuioit O, . .

Taonuuma E.2

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

E.9 BonnoBoe gaBnenue p, klla, B TOUke TOBEPXHOCTH BEPTUKAJIbHOMN
KPYTIIOLMIMHIPUYECKON TIperpaabl Ha ri1youHe z > 0 B MOMEHT MaKCUMyMa FrOpU30HTaIbHON
cuibl Q.. ONpenenseTcs 1o Gopmyie

chk (d - Z)
p=pgh— =% (E.22)

rze x — ko3¢ UIHMEeHT pacnpeaeaeHns aBleH!s], TpUHUMaeMsblIii o tabmuue E.3.

JlaBeHue p B TOUKaXx, JIKAIIMUX BBIILIE paCYETHOTO YPOBHS BOJBI (z > (), mpUHUMAETCS:

npu x > 0 1o JNMHEHHOMY 3aKOHY MeXAy p Ha ypoBHEe z =0, omnpenensieMbIM IO
dopmyne (E.22), u p = 0 Ha ypoBHe z = —y/;

npu y < 0 115 Touek Ha rayouHe 0 <z < —y/ mo JuHeHHOMY 3aKOHY Mexay p = 0 npu
z =0 u 3HayeHueM p, onpenensiemMbiM 1o popmyne (E.22) npu z = —yh.
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E.10 MakcumanbHyi0 JIOHHYIO CKOPOCTH Vpmax, M/C, B TOUKaX, PacHOJIOKEHHBIX Ha
KoHTYype nperpasl (0 =90° u 270°) u Bnepenu nperpaasl Ha pacctosHu 0,250 0T KOHTYpa
nperpazsl (0 = 0°), caexyer onpeneisaTs o GopMyie

o oo M1 (E.23)

b,max (pv 7 Shkd s

rae ko3 dunuent ¢, npuauMaercs no tadauue E.4.

Taonunma E.3

0, rpa 3uragyenne xod¢¢ummenta y npu D/A
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
0 — yron Mex1y 1y4oM HaOeraromieil BOJHbI M HAPABICHUEM Ha PACCMATPUBAEMYIO TOYKY U3 [[EHTpPa
mperpansl (Ui nepenHeit oopasyroniei munmuHapa 6 = 0°).

Taonupga E4

3navyeHus ko3 durmenra ¢, npu D/A
ITost0’kKeHHEe PaCYETHBIX TOYEK 02 03 04
Ha xonTtype mperpas 0,98 0,87 0,77
Bnepenu nperpanbt 0,67 0,75 0,75

Harpy3ku oT BOJIH Ha TOPU30HTAJILHYIO 00TEKaeMYI0 IIperpamy

E.11 MakcumansHOE 3HAYCHHE PABHOACHCTBYIOIEH HArpy3Ku OT BOJH Py, KH/M, Ha
TOPU3OHTANIBHYIO OO0TeKaeMyr mperpany (pucyHok 8,0) ¢ TOMEepeYHbIMU pa3zMepaMu
a<0,IA, M, uw b<0,0A, M, ipu z.<b, HO (2-~b/2)>h/2wn nupu (d—=z.)>b nOMWKHO
oTmpeAensaThes o popmyse

P, = a/Px2 +P (E.24)
JJIS ,ZIBYX cnyqaeB:

C MAaKCHMaJbHOM TOPU3OHTAIBHOM COCTaBIAIOMIEH Harpy3ku Pymax, KH/M, mpu
COOTBETCTBYIOIIEM 3HaYECHUH BEPTUKAIBLHOW cocTaBistoel Harpy3ku P., kH/wm;

C MAaKCHUMaJlbHOW BEpPTHKAJIBHOW COCTaBIAIOMIENH HArpy3ku P.ma, KH/M, mpu
COOTBETCTBYIOIIEM 3HaYE€HUN TOPU3OHTAIBLHON COCTaBIAIONICH TMHEHON Py, KH/M.
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PaccrossHne x, M, OT BEpLIMHBI BOJHBI JI0 LEHTpa IMperpagsl MOpU JEUCTBUU
MAaKCUMAaJIbHBIX HArpPY30K Py max U P2 max JODKHBI OIIPEAEIATHCS 10 OTHOCUTEIBHON BEJIMYUHE
&=x/\, mpuHUMaeMoi coriacHo pucynkam E.4 u E.11.

E.12 MakcumanbHOE 3HAQY€HUE TOPU3OHTAIBHOM COCTABJISIONICH HArpy3Kd OT BOJIH
Py max, KH/M, Ha TOPH30OHTANIbHYIO OOTEKaeMYIO MpErpaay ONpPENeNseTcsl U3 psAaa BEIHYHH,
MOJIy4aeMBbIX IIPU Pa3IMUHbIX 3HAYCHUSX &, 10 (popmyrie

Px,max = Rcini + vasxv > (E.25)

rae Py v Py, — MHEpPUHUOHHBIA M CKOPOCTHOM KOMIIOHEHTHI FOPU30HTAJIbHOW COCTaBJISAIONICH
Harpy3Ku OoT BOJH, KH/M, onpenensieMble mo ¢hopMyiam:

1
I)xi = Epgn _kvexZBz ’ (E26)

P =§pgnbh—kfexvﬁv, (E27)

Oyi 1 Oy, — KOO (UIIUEHTHI COYCTaHUSI HHEPIIMOHHOTO U CKOPOCTHOTO KOMITOHCHTOB HArpy3KH
OT BOJIH, IPUHUMAaeMbIe COOTBETCTBEHHO 1O Tpadukam 1 u 2 pucynka E.4 mpwu
3HAYCHUH & corjacHo E.1;

0,; 1 0,, — TO ke, yTo U B E.2;

; 1 B, — MHEPLIMOHHBIM M CKOPOCTHOH KOA(PQPHUIHEHTH (HOPMBI MPETpajbl C MONEPEYHBIM
CCUCHHEM B BHJIC Kpyra, 3JUIMIICA M TPSIMOYTOJIbHUKA, IPUHUMAEMBIC 110 TparKam
pucynka E.3 npu 3HaueHusx a/b — sl TOPU30OHTAIBHON U b/a — Jisl BEPTHKAIBHON
COCTABJISIFOIIUX HATPY3KH.

2 0.,
\‘ L] T I
08 L L L 1 l
v ‘§~
;::\ \ npnd/Az05
AN ] |
= P T 1 s _ 04
AR ~-opud (A=02
i [ [ 407 b i o)
a4 1d ’,:J,;/ Y |
\ L N |
5 . W\
E AN ALl
Vit 9 N W Ts = 4o [~
s 4
,,,A?J Alk= % & W H-z‘t_:\
401 e A NN
208, A l M c \‘P\/,
HII 7 "l MR RN v¥
/s /,’/, 1 ‘\\ ‘a \\ /II /r’
v/ s X NN\ A
O ==zt ’u | v 5" 1‘\ R :' lll e
/. Alk \\‘Q b /; ‘i":"’"'
= o il » ki

/ 2T | 40~ ——
-t 7, 20T DY O
AL 747 \ ‘e S .
A 10—"W\WN Pl IR Sk T
8 = 5 N & &, S
W = AN oy 7 R it
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-3 -4 -0.3 -0.2 -0.1 0 01 02 o3 04 b o

Pucynoxk E.11 — I'padpuku 3HaueHUii KOIPPUIHEHTOB COUETAHUS UHEPIUOHHOTO O; (rpaduku 1)
U CKOPOCTHOIO 0, (Tpaduku 2) KOMIOHEHTOB BEPTUKAJIbLHOM HATPY3KH OT BOJIH

.
\\

E.13 MakcumanbHOE€ 3HAa4€HHE BEPTUKAJIBHOM COCTABIIAIOLIEH HAarpy3ku OT BOJIH Ha

TOPU30HTAIIbHYIO O0TEKaeMyto nperpany P.max, KH/M, cneayeT onpenensTe U3 psija BEIUUHH,
MOJTy4aeM MpHU Pa3HbIX 3HAYCHUIX & 1o (popmyrie

P, = Pziszi + szszv 4 (E28)

z,max
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rae P.; u P,, — AHEpUMOHHBII M CKOPOCTHOM KOMIIOHEHTHl BEPTHUKAIBLHOM COCTaBIIAIOIIEH
Harpy3Ku OoT BOJH, KH/M, onpenensieMble 1o ¢popmyam:

P.=—pgn‘a—k0_p., E.29
zZl 2pg 7\' v ZlBl ( )

_2 naﬁk29 B (E.30)
zv 3pg 7\’ v CzvFy 2 *

0 ¥ O, — UHEPIIMOHHBI W CKOPOCTHOM KOA(h(UIIMEHTHI COUYETaHUs, NMPUHUMACMbBIC TI0
rpadukam 1 u 2 pucynka E.11.

0,; u 0., — ko3 hUeHTHI KOMIIOHEHTOB BOJIHOBOII Harpy3Ku, MIpUHUMaEMbIE
COOTBETCTBEHHO 110 TpadukaM 6 U 2 pucyHka E.5 nMpu 3HaUYEHUAX OTHOCHUTEIBHOMN
d—z,

OpJMHATHI Z,

c,rel d
B; u B, — To ke, uro u B E.12.

E.14 3nauenne ropusoHTampHOM P,, kH/M, wm BeptukampHOH P,, KH/M,
COCTABJIAIOLIMX Harpy3Kd OT BOJIH Ha TOPU3OHTAIBHYI0 OOTEKAaeMYyIO Iperpajy MpH JH0O0oM
€€ pacroJOKEHUU X OTHOCUTEIbHO BEPILMHBI BOJIHBI CIEIYET ONpPEAEsATh COOTBETCTBEHHO
no ¢opmynam (E.25) wiu (E.28). Ilpu 3ToM K03h(GULIHMEHTHI COYETAHUS Oy, Oy WU O, Oy
JIOJDKHBI TPUHUMAThCA 10 Tpadukam pucyHkoB E.4 u E.11 ans 3aganHoro 3HaueHus & = x/A.

E.15 MakcumanpHOE 3HAaUCHHE PABHOACHUCTBYIOUICH HArPY3KH OT BOJH Pp,y, KH/M, Ha
JeKalllylo Ha JHE LMJIMHAPHUYECKYI0 Iperpany (pucyHok 8,0), nuamerp kotopoi D <0,1A u
D <0,1d nomxuo onpenenstbes 1o popmyine (E.24) s nByx ciydae, ykazanabix B E.11.

E.16 MakcumanbHyl0  TOPU3OHTIBHYIO Py, KH/M, W cOOTBETCTByMOLIYIO
BepTUKAIBbHYIO P,, KH/M, Mpoekiuu Harpy3Ku OT BOJH, ACHCTBYIOUINX Ha JIEKAIIYIO HA JHE
WIMHAPUYECKYIO MTPerpay, HE0OX0IUMO ONPEeIIATh M0 GOopMyIaM:

2

Rc,max = Rcini + Bcv8xv ’ (E3 1)
9
I)Z = _gi)xvsxv ’ (E32)

rae Py u Py, — COOTBETCTBEHHO MHEPLUOHHBIA U CKOPOCTHOW KOMIIOHEHTBHI TOPHU30HTAJIbHOU
COCTaBJISIIOIIEH HAarpy3Ku oT BOJH, KH/M, onpenensembie mo ¢popmynam:

3 22 h
P, = — TC D —e N E.33
W=, Pg 3 D (E.33)
h2
P, =pgnD-0,,. (E.34)

Oy Oxys M1 Oy, 0, — TO ke, uTO B E.12.
MaxkcuManbHyI0 BEPTUKAIBHYIO P max, KH/M, 1 COOTBETCTBYIOIIYIO TOPH30HTAIBHYIO
P., xH/M, mpoeknuu Harpy3KH OT BOJH CIIEAYeT MPUHUMATH PAaBHBIMU

_p

z,max 5 xv 5

P.=P,.
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Harpy3ku oT BOJIH Ha CKBO3HO€ COOpPY KeHHE U3 00TeKaeMbIX YJIEMEHTOB

E.17 Harpy3ky OT BOJH Ha CKBO3HOE COOpPY)KEHHE B BHJIE CTEP)KHEBOM CHUCTEMBI
CIeayeT MolydyaTb CYMMHUPOBAHHEM HArpys3ok, omnpeneneHHbix cornacHo E.1 — E.14 kak mis
OTJENbHO CTOSALIMX IPErpag C YYETOM IIOJOXKEHUS KaXKIO0Tro 3JEMEHTa OTHOCUTEIBHO
npoduis pacueTHOM BOJIHBI. DJIEMEHTBI COOPY>KEHHUS JOJDKHBI MPUHUMATHCA KaK OTIEIbHO
cTosIIMe 00TEKaeMble IPErpabl IPU PACCTOSHUAX MEXKIY UX OCSMH /, paBHBIX U Oojiee Tpex
nuametpoB D; nipu [<3D (rne D — HauOoNbIIMKA JUAMETP AJIEMEHTa) BOJHOBYIO HarpysKy,
MOJYYCHHYIO HA OT/AEIBHO CTOSIUI 3JIEMEHT COOpPYKEHHs, HEOOXOJMMO YMHOXXaTh Ha
KO3 PUIMEeHTH COMMKEHUS 110 PPOHTY ¥, U JIydy \Y; BOJIH, IpUHUMaeMble 1o Tabmure E.5.

E.18 Harpy3ku oT BOJH Ha HAKJIOHHBIH 3JIEMEHT CKBO3HOT'O COOPYXEHHS HEOOXOIUMO
MoJlyyaTh MO OSMHIOpaM TOPU30HTAIBHOM W BEPTUKAIBHOM COCTABIAIOIIUX HArPY3KH,
OpAMHATBl KOTOPBIX JIOJDKHBI ONpeaessTbes coriacHo E.14 ¢ yuetom 3armyOneHust mon
pacueTHbIi YpOBEHb W YAAJEHUS OT BEPIIMHBI PACUETHOW BOJIHBI OTJENbHBIX YYaCTKOB
AJIEMEHTA.

I1 puMCcHYaHUC — Harpy3KI/I OT BOJIH Ha 3JICMCHTBI COOPY’KCHUA, HAKJIIOHCHHBIC K TOPHU30OHTAIN WIN

BEepPTUKAIM TOA YIVIOM MeHee 25°, momyckaeTcs ompenensiTs cooTBercTBeHHO 1o E.4u E.14 xak Ha
BEPTUKAIIbHYIO UM TOPU30HTAIBHYIO 00TEKaeMyIo IIperpany.

Taonuna E.5

OTHOCUTEBHOE Koaddpunmentsr commxenns W, u ¥, mpu 3Ha4CHUAX OTHOCHTEIBHBIX THaMeTpOB D/A
PAcCTOSIHIE MEXIY Y, ¥
ocsMu nperpaf 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 1,4 0,87 0,8
1,25 1,4 0,65 0,72 0,68

E.19 Jlunamuueckyro Harpy3Ky OT BO3JEHCTBUS HEpETryJSPHBIX BETPOBBIX BOJH Ha
CKBO3HOE COOpPY)KEHHE H3 OOTEeKaeMbIX 3JIEMEHTOB CIIEIYeT OINpPEesATh YMHOXCHHEM
3HAUEHUsl CTATUYECKOM Harpysku, nonydeHHoil corsacHo E.17 m E.18 or BoiH c BbIcOTOMH
3aJJaHHON 00ECIeYeHHOCTH B CUCTEME M CpeIHeH JUIMHOW, Ha KO3 (PUIHUEHT TUHAMUYHOCTH
ka4, npuHUMaeMBIii o Tadsuie E.6.

IIpu otHomeHusx nepuonoB 7,./7 >0,3 He0OOXOAUMO BBINOJIHATH JUHAMUYECKUI
pacyeT CoOpy>KEHUs.

Taonunga E.6

Ornomenue nepuogos T, /T > 0,3 0,01 0,1 0,2 0,3
Koaddunuent nuaamuaHocTH £y 1 1,15 1,2 1,3
T, — nepuoj; coOCTBEHHBIX KonebaHuil coopyxenus, c;

T — cpeanuii nepuo| BOJIHBI, C.
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Hpniaoxenune K
(pexoMeHIyeMoe)

HOCTpOCHI/Ie S0P AABJECHUS OT CYAOBbIX BOJIH

Js mocTpOeHMS IO JIAaBJICHUS Ha KpeIuleHne 0eperoB OT CyI0BBIX BOJIH MOT'YT OBITh
UCIIOJIb30BAaHbl 3HAUEHUS JIOKAIbHOIO JABJICHUS B XapaKTEPHBIX TOUYKaX, NMPUBEICHHBIC B
tabiuue X.1.

B ta6mune XK.l npuHATH ciieayronue 0003HauYCHUS:

hg, — BBICOTA CYJTOBOM BOJIHBI, M;
h,sih — BBICOTA HAKaTa CyJ0BOM BOJIHBI Ha OTKOC, M;
d;ny— TIyOMHA HU3a KPEIIEHUs OTKOCA, M;
dg, — TTyOUHA BOJIBL, M;
dj, — TiryOrHa 3a0MBKH IIIITYHTA,;
Azy— NOHMKEHUE YPOBHS BOJBI, M, 3a KPEIUICHUEM OTKOCA BCIEICTBUE (HIbTPALHU;
MIPUHUMAETCS PABHBIM:
0,25hs, — nast KperieHUs! MPOTSKEHHOCThIO MO OTKOCY OT Pacu€THOTO YpOBHS BOJIbI MEHEE
4 M ¢ BOJIOHEIPOHUIIAEMBIM YIIOPOM;
0,2hs;, — TO e, ¢ MPOTSKEHHOCTHIO OoJiee 4 M C yOPOM B BHJI€ KAMEHHOM NPU3MBI;

0,1h, — 11 BEpTUKAIbHOM IIIMTYHTOBON CTEHKH.
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IMpunoxenune U
(pexoMeHyeMoe)

Yuyer IKPaHUPOBAHUS IIPHU B03)Iel7[CTBI/lI/l Ha CyJAa BETPOBLIX HAIPy30K

M.l PacueTHOEe 3HaYEHHE CKOPOCTH BETpPa JOJDKHO OINpeAensaThes Ha BoicoTe 10 M Haj
YPOBHEM BOJBI IO pe3yJbTaTaM MHOTOJETHUX JAHHBIX METEOPOJOIMUECKUX HAONIOJCHUN ¢
Y4E€TOM MECTHBIX YCJIOBUH (BIUSHHUA penbeda MECTHOCTH, NPOMBIIIICHHO-TOPOACKOM
3acTpoiiku U mpod.). [Ipu onpenenseHnn BeTpoBOro BO3AECHCTBUS HA IPULIBAPTOBAHHOE CYHO
(mmaByunii OOBEKT) TMyJbCallMM BETpa HEOOXOAUMO Y4uThIBaTh € 30-CEKyHIHBIM
OCpPEIHEHHMEM U paccMaTpuBaTh TaKOE€ COYETaHHE CKOPOCTM U HAIPABICHWH BeETpa,
OTKJIOHAOIMXCA A0 £30° 0T ocH mpuyala WIM HOPMAIM K HeH, KOTopoe 00yCIOBIMBAET
HauOobLIee 3HAYCHUE HATPY3KU O, WU N,,.

Jns npuyasioB Ha BHYTPEHHUX BOJHBIX IYTAX CKOPOCTH BETpa WIM 3HAYEHUE
CKOpPOCTHOro Hamopa pgomyckaercs omnpenenste no CII20.13330 B 3aBuUCHUMOCTH OT
BETPOBOI0 paiioHHpoBaHusi Tepputropuu Poccuu. Ilpu stom ckopocts Betpa V,,, M/c, mis
nosctaHoBKHU B hopmynsl (31) u (32) paccuntbiBaeTcs no ¢popmyie

V., =4yq, (1.1)

IZI€ ¢p— CKOPOCTHOH HAIop, M.

N.2 Hanuuue 3KpaHUPYIOLIUX IPErpaj ¢ HABETPEHHOW CTOPOHBI MPUIIBAPTOBAHHOIO
CyJlHa, KOTOPOE MOXKET IIPUBECTHU K CYILIECTBEHHOMY YMEHBIICHUIO HArPY30K OT BO3AECHCTBUS
BeTpa Ha  CyJHO, YYMTBIBA€TCA IYT€M  YMEHBIIEHUsA  IUIOIIAJAM  IAPYCHOCTH
IIPUILBAPTOBAHHOIO CyJHA Ha IPHUBEICHHOE 3HAYEHHME JKpaHUpyrouiel miomamu A, M,
OTIpe/ICIIIEMON B COOTBETCTBHH ¢ pucyHKOM M.1 mo dhopmyie

A, =(h +o H)L, (1.2)

r/ie /iy — BO3BBIIIEHUE KOPJIOHA MTpUYajia HaJl HAUBBICUIMM YPOBHEM BOJIbI, M;
0 — KOO (OUIIUEHT, YUYUTHIBAIOIIMN CTENEHb HKPAaHUPYIOIIEro MAEWCTBUS Nperpassl,
ONPEIEISAEMBIN O BBIPAXKEHUIO

Pucynox U.1 — Cxema BeTPOBOI0 SKPAHUPOBAHUSI CyHA
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H, L
a,=0,5——+, (M.3)
oy

e

rae H, — cpeHee 3Ha4eHHE BbICOThI AKPAaHUPYIOLIUX MPENSATCTBUM, M;
[, — cpemHee pacCTOSHHE OHKPAHUPYIOIIMX NPENATCTBUA OT KopjaoHa;, mpu [~=H,
npUHUMAOT [~H,, M;
0, — HAaMOOJIBIIMK pa3Mep CHIydTa IUIaBydero oO0beKTa; eciu jummHa npuyana L <L,
TO B pacyeT BMECTO L; BBoAUTCA L, M;
L, — nyiMHa Wiy cyMMa JIJTMH SKPaHUPYIOIIUX Mperpa.

91



CII 38.13330.2012

Ipnaoxenne K
(pexoMeHyeMoe)

Koy puuueHTnl cCONPOTUBIEHUA OT BO3/1elCTBUS TEUEeHNs HA MJIaBYy4YHe
00BbEKTHI

K.1 Koadduuumenr conporuBneHuss NponoibHOW Harpy3ku oT TeueHus C,
onpeneNnsgeMbplii Kak CcyMMa KoO3(p@UIMEHTa CONpOTHBIEHUS (OpMBI KOpIyca CyAHa,
Kod(pHIMEeHTa CONPOTUBICHHS, OOYCIOBIEHHOIO TPEHHEM BOABI 1O CMOYEHHOU
IOBEPXHOCTU CYIHA, UM KO3(pPHUIMEHTa CONPOTHUBIEHHUS BHUHTO-PYJIEBOH TIpyNNbl CyIHA,
PEKOMEH/IyeTCsl BEIYUCIATH 110 (hopMyIie

L
C.=0,11L0+CL, 1’7+@ +1,2——, (K.1)
B T, T, Ag
rae C; — KodQPHUIUEHT CONMPOTUBIICHHUS TPEHHS, BEIYUCIIIEMBIN TI0 (hopMyIie
0,075
C=——"7""3, (K.2)
(log Re, - 2)
Re, — uncno Pelinonbaca, onpenensemoe mo Gpopmyiie
V.L
Re, =—=; (K.3)
%

V; — mpopoibpHasi COCTaBIIAIOIIAs CKOPOCTH TEUEHUS, M/C;
Ls — nnyHa miiaBydero o0beKTa 1o BaTepJIMHUH, M;
V — KHHEMaTH4eCKUi  KOO(PPUIMEHT BA3KOCTH  BOJBI, TMPUHUMAEMBIH  pPaBHBIM
v=1,0-10", M*/c;
0 — ko3¢ duLreHT obIIel MOTHOTHI CYAHA;
By, T — mmmpuHa 1 ocajika CyiHa IIPU pacCMaTPUBAEMOM 3arpys3Ke, M;
Ap — BEeTUYMHA, XapaKTEepHU3YIOIas TUIOIIA/lb MApyCHOCTH BUHTO-PYJIEBOM TPYNIBI Cy/HA,
MpUHUMAaeMast 10 TaHHBIM Ta0uIel K.1 B 3aBHCHMOCTH OT THITA CyTHA.

K.2 KoaddunmeHnt conpoTuBieHus MOMEPEUHON Harpy3KH OT T€UEHUS PEKOMEHIYeTCs
BBIYHCIIATH 1O (hopmyIie

T\
_ ,© 1 _ o) | 2k
C,=C, +(Cy Cy) [dj , (K.4)
rae C;O — KO3(QPUIIUEHT CONPOTUBJICHUSI MPU OTHOLIEHUM TIYOMHBI BOJABI K OCaJKE CyJHA

d/T, =oo;
1
C, — KO3 GUIMEHT CONPOTHBICHUS NPU OTHOLICHHH IJIyOMHBI BOJBI K OCajKe CyHHA
d/T, =1,
d — rnmyOuHa, M;

ki — uyucnoBoi Kod(pPUITHEHT.

Taonunpa K.1

Tun kopabis Ag
I'py3oBble cyna 240
Tankepst 270
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KoadduimeHT conpoTuBicHHs C;O PEKOMEHAyeTCsl OTIPENENATh 1o (hopmyIie

Cy =0,22, /LﬁApx /(BW), (K.5)

2
rie A,y — pakTuueckas noJBoAHas 1000Bas IIIOLIAlb HAPYCHOCTH CY/IHA, M ; s
W — 00beM MOTPY>KEHHOW YacTH KopIityca cyaHa (00beMHOE BOJOU3MEIIIEHUE), M ;

MunumanbHoe 3HadeHue Kodpduurenrta C;O JOJDKHO TIPUHUMATbCA HE MEHee
00
C, =0,4.
KoadduuueHt cornpotusieHus C; PEKOMEHIyeTCsl MPUHUMATh 10 JAHHBIM TaOJINLIBI

K.2 B 3aBUCHMOCTH OT BeTMUUHBI OL, / uﬂ/T , T1ie 0 — Kod(PHuIMeHT 001IeH OJHOTHI CY/IHA,

n=4, / BT, — KO3(pQULUEHT MOJHOTHI MHJEIb-IINAHr0yTa CyAHa. s IpoMeXyTOYHBIX
3HAQUEHUH BEIMYUHBI OL, / u\/i naHHble Tabmunbl K.2 momyckaercss MHTEpHOIUPOBATH U
IKCTPANOMPOBaTh. MUHUMAIILHOE 3HAYeHUE KOd((dUImeHTa C; JIOJDKHO TMPUHUMATHCS HE
MEHEE C; =2,0.

3nauenus kodpduuuenta kB dopmyne (K.4) ansa OGonpmimHCTBA TUMOB Kopabmieit
PEKOMEHAYETCS IPUHUMATh k1=2;

Taonunma K.2

8Ly Ty cl
20 2,00
40 2,84
60 3,64
80 4,50
100 5,44
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IIpunoxenue JI
(pexoMeHyeMoe)

Pacyer Harpy3ku oT HaBaJIa NPUIIBAPTOBAHHOIO Cy/IHA HA MPUYAJIbHOE
COOpYy’KeHHe NP BOJHEHUHU

JI.1 Hedopmaruio OTOOMHBIX YCTPOWCTB (M MNPHUYAIBHOTO COOpPYXEHHSA) A, M,
BO3HHUKAIOUIYIO NPH HaBaje MPUIIBAPTOBAHHOTO Cy[HA Ha MpPUYAN IOJ JCHCTBHEM BOJH,
JOITYCKAeTCs ONPENEIATH 110 (hopMyIie

_ 4l -2 Mo
AZ—A(]+ ZJ’ (L1)

rne A —cpeqHee 3HAYCHHWE AMIUIMTYIBI TMONEPEYHO-TOPU30HTAIBHBIX KOJICOAHUN TOYKH
KOHTaKTa 00pTa Cy/iHa ¢ OTOOMHBIMH YCTPOHCTBAMH, M, OTIpeiesiieMoe 1o (hopmyIe

A=y=; (1.2)

N | =

I
X=Xy (xn + 2%%%’%) ; (JL.3)

rle 1, — CMEIleHHEe IEHTPa IIONEePEeYHO-TOPU3OHTAIBHBIX KOJNCOaHHWH, M; OINpPEeIseTCs

no rpaduky prcynka JI.1 B 3aBUCHMOCTH OT mapaMeTPOB ~G uP~P,
p=ntZ, (JL4)
%A
1 .
V=V Vv, > =5 (JL.5)
L] [k
kn \ Py Po

km — K03(pPUIMEHT  NPUCOCTUHEHHOW  MacChl BOJBI TMpPU  Kadke CyJIHa,
onpenensieMblit o Tadmuie JI.1;

Ve — KoddduimeHT aeMndupoBaHus MOJIBOAHON YaCThIO MPUUYATBHOTO COOPYKEHUS,
MIPUHUMACMBIN B 3aBUCUMOCTH OT KOHCTPYKIIH IMPUYAITHLHOTO COOPYKEHUS 10
Tadmmie JI1.2;

V=1 — s ciaydas Kauku CyJiHa;
lo, ly—abcuycca M oOpAMHATa TOYKM MPWIOKEHHS HArpy3skd OT Hapana CyjaHa
OTHOCHUTEJIEHO €ro IIEHTPa TSHKECTH, OTCUHUTHIBAEMBIC IO TPOJNOJILHOW U
BEPTUKAIBHOMN TTIABHBIM OCSIM COOTBETCTBEHHO, M;
P> Po— PalUyChl MHEPLUHM CyAHA OTHOCUTEIBHO BEPTHKAJIBHONH M TOPH30HTAIBHON
TJIaBHBIX LIEHTPATBHBIX OCEH, M;

2% -1 o — o
6 =— —Cpe€aHiad 4YacCToTa, ¢ , BO3ACHUCTBYIOIUX HA CYAHO BOJIH, I'Z€ T — CPCAHUUN
T
B CHCTEME TMepHO/1 BOJIH, C;
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n .
= s — MPUBEJICHHAs] YacTOTa IONEPEYHO-TOPU3OHTANBHBIX KOJe0aHul CcyaHa Ha

oTOOlHBIX yeTpoiicTBax, ¢, rae Co—KO3(pUIMEHT XECTKOCTH OTGOHHOrO
YCTPOMCTBA,  ONPENEIAEMBbIM Uil  HAYaJbHOrO, JIMHEWHOrO,  y4acTKa
XapaKTepUCTHKU «cuia-nedopmanusy», H/m;

1 — 9UCI0 OTOOMHBIX YCTPOUCTB, OJJHOBPEMEHHO e(hOpPMUPYEMBIX MIPH HABAJIES; IS
OTOOMHBIX YCTPOHCTB C CYIIECTBEHHO HEIMHEWHBIMH XapaKTepPUCTUKAMHU

(KOHMYECKUX, AapOYHBIX M T..) TPHUBEJACHHAs YacTOoTa  IONEPEUHO-
TOPU30OHTAIBHBIX KOJeOaHWNH CcynHa @ JO/DKHA OBITh YMHOXEHa Ha
koaduruent 0,7;

W — Bogou3MellleHue CyiHa IIpU paccMaTpUBaeMOl Harpys3Ke;
p — IUTOTHOCTB BOJBI, KI/M’;
IL ¥ € — TapaMeTphl, orpeaesiemMbie 1o pucynkam JI.2 u JI.3 coOTBETCTBEHHO;
Yy — K03 dunmenr, YUUTBIBAIOIINMA He(pOHTATBHBIN MOJIXOJT BOJIH
K IMaMeTpajbHON MIOCKOCTU CyJHA, olpenaenseTcs no rpaduxy pucynka J1.4,
rae Lyy — AuHA CyAHa MEXAy NEPIeHAUKYIsIpaMu, M; |y — YToJl MOJX0/1a BOJIH,
OTCUUTBIBAEMBII OT MPOJOIHHON OCU CYTHA;
Ay M X0 — PEAYKUMOHHBIE KOIDDHUUMEHTBI IONEPEYHO-TOPU3OHTAIBHON 1 OOPTOBOMH

Ka4K{ COOTBETCTBEHHO, OIIPEIENISIOTCS 10 Tpadukam pucyHka JI.5;
ko — KO3 GUIMEHT AUHAMHUYHOCTH OOPTOBOM KAyKH; JOIYCKAETCS ONPENeNiTh IO
rpaduky pucynka JI.6, rae we=2m/t9 — COOCTBEHHasI 4acToTa OOPTOBOI Kauykw,

-1 o
¢, Tp — COOCTBEHHBIH €€ Mepuo, c;

h M A —COOTBETCTBEHHO CpEIHHE B CHUCTEME 3HA4Y€HHUs BBICOT U JUIMH BOJIH,
BO3JEHCTBYIOIIMX Ha CYIHO, M;
Jj —Ko3ppUUMEHT mnepexoia OT CpPeIHMX 3HAYCHMH K ManooOEeCleYeHHBIM s
aMIUIMTYZl TIONEPEYHO-TOPU3OHTANIBHBIX KOJIEOaHUH TOYKM KOHTakTa Oopra
CyaHa ¢ OTOOMHBIMM YCTpOMCTBaMH, paclpelleIeHHbIMU 110 3akoHy Pernes;
onpezaensercs 1o Tabmune JI.3, B pacueTHOM cllydae pEKOMEHAYETCs
paccMaTpuBaTh HaBajl OJHONPOLIEHTHON 00eCIIeueHHOCTH.
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CrIomIHbIe TUHUNA — IMBapTOBBI U3 CUHTCTUYCCKUX U PACTUTECIIbHBIX MaTCPHUAJIOB,

Pucynok JI.1 — T'paduk 115 onpeaeeHus napaMmerpa

Taonunga JI.1

IMYHKTUPHBIC — CTAJIbHBIC HIBAPTOBBI

Ny

3Hauenus koddduimenta k,, npu mapamerpe Bo’/g, paBHOM

OTHOCUTEIbHAS
ocanka dy/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 u d; — HaubonpIas IMHpHHA W OCAJKa K TPy3y PACUETHOTO CyjHA, M; d — IIyOWHA aKBaTOPHH Y
COOPY)KEHUSI, M; G = Z_Tn CpEIHSS YacTOTa BO3JEHCTBYIOIIMX HA CYAHO BOJH, 1/c; T — CpelHMii B CHCTEME
MEPHOJT BOJIH, C.

Taonunga JI.2

KoHCTpyKInu NpHyanbHBIX COOPYKEHUI KoopQuument v.
neMIrpupoBaHUL

HabGepexHple 13 0OBIKHOBEHHBIX W (DaCOHHBIX MAaCCHBOB, MAaCCHBOB- 0,75
TUTAHTOB, 000JI0YEK OOJIBIIOrO JUaMeTpa U HaOepeKHbIE Ha CBAHBIX
omopax ¢ MepeaHuM IITyHTOM
HabGepexHple 3cTakagHOrO WJIM MOCTOBOTO THIIA, HaOEpeXHBIE Ha 0,85
CBaMHBIX OMOPAaX C 33JHUM IIITYHTOM
IIupcer 3cTakaHOTO WM MOCTOBOTO THIIA, TIAJbl MPHYAIbHBIC, B TOM 1,0
YHUCJIe TOJIOBHBIE UIIA PAa3BOPOTHBIE
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Pucynok JI.2 — I'paduk 115 onpeaeaeHus 3HaYeHUs {

()
1,6
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1,2

0,8

0,4

=
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0,4

0,8

1,2

1,6

2,0

2,4

B
A

Pucynok JI.3 — I'paduk 1i1s onpeaeseHust 3HAa4YeHUs €

Taonuma JI.3

O0ecneyeHHOCTh, %

1

3

5

10

20

50

J

2,42

2,11

1,95

1,71

1,43

0,94

Harpyska, nepenaBaeMasi NMpu4aIbHOMY COOPYXKEHHMIO 4epe3 OTOOHHBIE YCTpPOWCTBa,
pacrlojio’)KEHHbIE B CpeAHEW 4YacTH YydacTKa KOHTAaKTa CyAHa C COOpYyXeHuem Ly,
oTpenieNsIeTcsl B MPeIoJI0KEeHUH HaBajla Cy/IHa JIaroM, KOrja Bce 7 OTOOMHBIX yCTpOMCTB B

npeaenax npsiMOJIMHEHHON YacT 0opTa 1ehOpMUPYIOTCSI paBHOMEPHO.

Harpyska, nepenaBaemasi Mpu4ajibHOMY COOPYXKEHHMIO 4epe3 OTOOHHBIE YCTpPOWCTBa,
pacrmoJio’)KeHHbIE Ha KOHIAX YdYacTKa KOHTAaKTa,
HEpaBHOMEPHOT'0 HaBaja (I0J] YIJIOM, IPH HAJUYUH PBICKaHus), Koraa n = 1.

OmnpeaAcisICTCA B MPEAIIOJIOKCHHUN
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Pucynox J1.4 — I'padpuk ni1s1 onpeneeHnsi 3SHaYeHUs1 pelyKIMOHHOro ko3 pduumenra y,
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1 — cynHO B TTOJTHOM Tpy3y; 2 — B banacTe; 3 — HOpoXKHEe

Pucynox JI.5 — T'papux 115 onpeaeeHus 3HAYCHUH PeIyKIHOHHBIX KOI(PGUIHEHTOB Y, U Yo
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1 — cyna 6e3 kmieit; 2 — co CKyJOBBIMHU KHIISIMH; 3 — CO CKYJIOBBIMU KHJISIMHA

1 OOpTOBBIMH T'PEOHBIMUA BUHTAMU

Pucynok JI.6 — I'paduk nis onpenenenust Ko3ppuuneHTa TMHAMUYHOCTH OOPTOBOI KAYKH

cynHa kg
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Ipunoxenue M
(pexoMeHIyeMoe)

Onpenesienne 3JHEPTUH HABAJIA CY/THA MIPH MOAX0/1e K MPHYATLHOMY
COOpYIKEeHHI0'

M.1 Ilpu onpenenenny KHHETHYECKOM sHepruu £, K/, HaBana cyJHa Ha IPUYaAIbHOE
coopyxkenne (pucyHok M.1) mo dopmyne (30) HOpManmbHAs COCTABIAIONMIAS CKOPOCTH
noaxoja cyana Vg, M/c, npuHUMaeTcs o tabmuie M. 1.

Pucynox M.1 — Cxema KOHTAKTa Cy/lHA ¢ IPUYAJIOM

Tadonuma M.1

HopManbHast COCTaBsIONIas CKOPOCTH MOAX0aa CyaHa, ¥V, M/c,
C paC‘-ICTHI)IM BOJOU3MCUICHUEM W, TBIC.T

Tun YcnoBusa 200
AKBATOPHH \HIBAPTOBKH oy 5 1 3 | 4 | 5 | 10 [ 20 | 30 | 40 | 50 | 100|200 | 300 |
Ooliee

Cnoxnsie 0,87 0,73 0,65 (0,60 0,56 10,45 10,36 0,31 0,28 0,26 10,20 0,16 (0,14 (0,12
Ortkpeitas (Cpegnue (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
IIpoctere (0,52 0,45 (0,40 0,37 0,35 10,29 (0,23 0,20 0,18 0,16 0,13 (0,10 |0,08 (0,08
Cpenuue (0,34 10,30 0,27 {0,25 0,24 0,19 (0,15 0,13 (0,12 0,11 |0,08 |0,08 0,08 0,08

BAKPRITA | orme (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
[IpumMedyanue — YcCIoBHi, yalle BCErO HCIOJIB3YeMBIE B pacueTax, BBIACICHBI >KUPHBIM
mIpUPTOM.

Oco0bIM ciyyaeM sIBIsieTCS BBOJ CyJHa B U033 (I0K). B3aumopeiictBue cynHa c
HAIpaBIAOMMMU  OTOOWHHMKaMHM (pUCYHOK M.2) MAOKHO OIpeneisThCsl IMPOJ0JIbHON
cocTaBisoLIel ckopoctu Vz=Vsina.

' CocraBreno ¢ wucronb3oBamneM pexomenmammii PIANC — TToCTOSHHOM MeXKIyHAPOIHON aCCOLHMAIAN
KoHTpeccoB 1o cynoxoactsy (IIMAKC).
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Pucynox M.2 — Cxema KOHTAKTa Cy/IHA ¢ HANPABJISAIOIIMMH 0TOOHHUKAME
NPHU BXo/i€e B LILII03 (10K)

M.2 Ormpenenenne kodhduireHTa Y, YYUTHIBAOIICTO YCIOBUS IIIBAPTOBKU U
KOHCTPYKIIUU MPUYATBHBIX COOPYKEHHI, PEKOMEHIYETCS BBIIOJIHATH 110 (hopMyIie

Y =c,c.C.C (M.1)

e"cs?

TJI€ Cp — KOO(DPUIMECHT TPUCOSAMHEHHON MaCCHI;
Ce — KOO(DPUIMEHT HKCUEHTPUCUTETA, YUUTHIBAIONIMKM UCCUNAIMIO DSHEPTUU MPU
MIOBOPOTE OTHOCHUTEJIBHO TOYKU COMPUKOCHOBEHUS C OTOOHHUKOM;
Cc — K03 PUIHMEHT CKBO3HOCTU MpHUYaia, YYUTHIBAIOIIMN aMOPTU3UPYIOIINE CBOWCTBA
CJIOSI BOZIBI MEXKIY KOPITYCOM IPUYAUBIIErO CYAHA U MPUYAa;
¢s — KO3 (UIUEHT >KECTKOCTH, YYUTHIBAIOIIUN MOTJIONICHNE YacTU DHEPrHH HaBalla 3a
cYeT ynpyrou nedopmanuu OTOOMHBIX YCTPOMCTB.
M.3 Onpenenenue kodhuiMeHTa ¢, TPUCOSTUHEHHON MACCHI.
B ycnoBusix mnoxaxonma cyaHa K npuyany Ooprom (slaroMm) (pucyHok M.3,a) B
3aBHCHUMOCTH OT COOTHOIICHHSI OCAaJKH CyAHa ds, M, U TIyOMHBI BOABI d, M, CIEAyeT
MPUHUMATH

npu d/d; <1,1 ¢, =L8;
npu L1<d/d <1,5 ¢, =2,625-0,75d /d,; M.2)
npu d/d; <1,5 ¢, =15.

Jlnis ycnoBuit moaxo/ia cyiHa K mpuyaiy KopMoi min HocoM (pucyHok M.3,6) c,=1,1.
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Npwuan
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a — noaxoz 60pToM (J1aromM); 6 — OAX0] KOPMOH HIIH HOCOM

Pucynok M.3 — CxeMbl IOAX0]1a CyAHA K MPUYATY

M.4 Onpenenenue kodduiIMeHTa ¢, IKCIICHTPUCUTETA.

Koaddunment c, onpenensercss B IpeaoI0oKEHUH, YTO [IEHTP MACChI CYTHA HAXOTUTCS
B €ro CpeJHel Touke no anuHe (pucynok M.1)

K*+R*coso

Cc =
K? +R?

e

(M.3)

FHG}Q—-paCCTOﬂHHG, M, OT OEHTpa MacCChl CyJdHa JO TOYKH €ro COIPUKOCHOBCHUA

¢ OTOOMHUKOM:
R=\y*+(B/2); (M.4)

K — paguyc, M, KpyroBOro JIBHKE€HHUs CyZiHA B aKBaTOPUU IIEepe NPUYAITUBAHUEM:

K =(0,19¢,,+0,11)L,; (M.5)
¢y — KOO UIUEHT MOTHOTHI BOJIOM3MEIICHHS Cy/THA
CW = —W ; (M.6)
pL,Bd,

¢ — yroi, rpaj, MeXIy HamnpaBiIeHHEM AEUCTBUS CKOpocTH V u nuHueil R (pucyHok M.1);
npu ¢ < 10° npuanmaercs ¢.~1,0;
W — BomousMenieHue, T;
L — nonHas AvHA CyHA, M;
B — mmmpuHa cynHa, M;
y —paccTosiHue, M, IO MPOJOJBHOM OCH CyJHa OT €ro LEHTpa TSKECTH N0 TOYKU
MaKCHUMaJIbHOW KPUBU3HBI OOpTa B M1aHe (pucyHok M.1);
p — IIOTHOCTE BOJBL, T/M'.
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JonyctumMo npubIMKEHHOE OmpefesieHne 3HauyeHuil koapduuueHra c, Mpu

IIPUYAIMBAHUM IS TPEX PACIIPOCTPAHEHHBIX CIy4aeB IIBAPTOBKHU:

Ha 4ETBEPTh JUIMHEl &=L /4 c,~0,4-0,6;
Ha TPETh JUIMHbl &=L /3 c,~0,6-0,8;
B cpeiHel Touke &=L /2 ¢, ~1,0.

M.5. Onpenenenne k03pUIMEHTA ¢, CKBO3HOCTHU ITpuyaiia (pucyHok M.4).

Pexomennyercs npunumarts c.= 1,0 B ciydasx:
OTJIEIIbHO CTOSAIIUX MMPUYATIbHBIX YCTOEB;
CKBO3HBIX KOHCTPYKLIUH IpUUaa;

P yTJie pyuYagIuBaHus o > 5°.

Pexomennyercs npuHumars c. = 0,9 B ciyqasx:
CIUIOIIHOM KOHCTPYKILIMH IIpHUYaa;

MIpH yriie puyaguBaHus o < 5°.

M.6 Onpenencaue kodhduImeHTa )KeCTKOCTH Cg.

Jiss  OTOOMHHMKOB, BBINOJHEHHBIX W3 Malloe()OPMUPYEMBbIX MarepuaioB (OCTOH,
JIepeBo, TOJMATWIEH (B BHIE OpycheB), pe3uHa ToamuHoM wmeHee 150 mm) cremyer

MPUHUMATH KOAPPUIIUEHT KecTKoCcTH ¢ = 0,9.

[Ipy mpuMeHEHHH MSATKUX PE3UHOBBIX (KaK IPaBUJIO, IOJBIX) OTOOMHUKOB (IIpH

tonmuue 6osee 150 mm) ¢=1,0.
a) o)

a — CIUVIOIIHAass KOHCTPYKIUA; 6 — CKBO3HasI KOHCTPYKIUA

Pucynok M.4 — Tunibl KOHCTPYKIUM NPUYAJIA

M.7 TlompaBka Ha HeNpeIBUIEHHBIE OOCTOATENbCTBA IPU OINPEAEIECHUU SHEPTUU

HaBana Ej .

OHEepruo, KOTOpPYIO JIOJDKEH IOracuTh OTOOMHHMK, PEKOMEHAYETCS OINpedesiTh C

YueTOM HEMIPCABUACHHBIX CTOHKHOBCHHﬁ, OIINOOK nepcoHala,

HeI/ICHpaBHOCTeﬁ,

KoMOWHanuu 3Tux (akTopoB. COOTBETCTBYIOIIAS ’TUM 00CTOATEIHLCTBAM dHEPIHs HaBaja E,

KZ[)K, paCcCUUTBIBACTCA 110 (l)opMyne
EA = YSE

q9

rze s — Koo GuireHT 6e30nacHoCTH, MPUHUMaeMbli 1o Tabuune M.2.

Taonuma M.2

(M.7)

Tun cyana Ys
TaHkepbl, CyXorpy3bl, Ipy30BbIE Cy1a 1,25-1,75
KonreitnepoBo3 1,5-2,0
Cyna ¢ TOpH30HTAJIbHBIM CIIOCOOOM TIOIPY3KH, ITAPOMBI 2,0
Bykcupsl, paboune cyaa u T.II 2,0
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IIpunoxenne H
(pexoMeHyeMoe)

Omnpenesienne yCWIni B IBAPTOBHBIX KaHATAX

H.1 PexoMeHIanmmu HACTOSIIETO MPHJIOKECHHUS HCIONB3YIOTCS TPH HEOOXOAMMOCTH
onpezeNieHus] YCUJIMH B OTAENBHBIX HIBAPTOBHBIX KaHAaTaX C y4eToM (DaKTHUECKOH CXEMBbI
IIBAPTOBKH CY/IHA, YTJIOB HAKJIOHA U JUTMH OT/EJbHBIX KaHATOB.

H.2 Onpenenenue ycunuit N;, kH, B OTAENbHBIX NIBAPTOBHBIX KaHaTaX Ha TyMOBI
npryaia, Ipu KOTOPIX CTOSTHKA OyeT 0€30MacHOM, BEIYUCIISIOTCS 0 (hOpMyIIaMm:

JUTSL HOCOBOM M KOPMOBOM I'PYIII MPHUKUMHBIX IIBAPTOBHBIX KAHATOB

N, =— 0, 6Qtot . n‘l : (H.1)
sino; cosf3; L 3 11,
j=1

IJId ITPOAOJIBHBIX W INIIPUHTOB

N; =— A/ , (H.2)
sina; cos f3; / ”zf 1/1
i j

J=1

rie [; — nyTMHA IBAPTOBHOTO KOHIIA, B KOTOPOM JIEHCTBYET ycuiue N, M;
[; — IIMHBI INBAPTOBHBIX KOHILIOB B JaHHOM rpymnne, M (=1, 2, ..., n,);
1, — YU CIIO NIBAPTOBHBIX KOHIIOB B IPYIIIIC;
0; — YTOJ MEXIy MPOCKIMEH MIBApTOBAa HA TOPU3OHTAIBHYIO TUIOCKOCTh W JIMHHEH
JICHCTBUSL TIONIEPEYHON WIIM TIPOJIOJILHON COCTABIISIONIMX HArpy3KH OT BeTpa R,
WK R, COOTBETCTBEHHO, Ipas;
B; — yroa Mexay JUHHEH NeHCTBUS CWIIBI N; M €€ NMPOCKIUeH Ha TOPU30HTAIBHYIO
IUTIOCKOCTh, TPAJI;
O,os » Niot — COOTBETCTBEHHO MOIEpeuHasl U NpoJojbHas cocTapistomue, kH, ot gelicTBus

BeTpa U TEYeHMs, ompenensieMble 1Mo 6.2u 6.3 ¢ y4eToM HKpPaHUPYIOIIETO
JENCTBUS COOPYKEHUH JJIs pa3IMUHbIX 3HaYeHUH cKkopocTu BeTpa V), M/c.
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IMpunoxenue I1
(pexoMeHyeMoe)

HcnbiTanue JbJa HA OTHOOCHOC CiKaTHE

OTﬁOp, H3IroTOBJICHHUEC U ITOAT0TOBKA 06pa3u03 K UCIIBITAHUIO

OO0pa3upl Jab1a 0TOUparOTCs U3 N CI0€B JEISHOrO IMOJIs TaK, 4YTOObl UX JAJIMHHBIE OCH
ObUIM TIePIICHIMKYIISPHBI HAIIPABICHUIO POCTAa KPUCTAIIIOB; IPH 3TOM N > 3.

OO0pa3ipl b3 U3TOTABIMBAIOTCS B BUE MPU3M KBAJIPATHOTO CEYCHUS WIIH IMJIMHIPOB
KPYIJIOTO CEYEHMs C OTHOLIEHMEM BBICOTHI K HIMpHHE (quamerpy), paBHbIM 2,5. Illupuna
oOpa3ua nopkHa He MeHee 4yeM B 10 pa3 mpeBbllIaTh CpeAHMM IONEPEYHbIH pazMep
KpHCTalia, ONpeAessieMblil 10 JaHHBIM KPUCTAJUIOrpapUUecKoro UCCIe10BaHMSL.

OTKII0OHEHHE pa3MepoB O0OpPa3LOB OT CPEJAHUX B CEPUU HE JOJDKHO mpeBbimath t1 %.
OO6pa3ibl JOKHBI UMETh TJIaJKYI0 POBHYIO MOBEPXHOCTh O€3 TpPEIIMH, CKOJIOB, PaKOBHH,
3ayCEHLEB U JPYTruX Je(PeKTOB.

[wmaapudeckue oOpas3mbl  CIEAyeT H3TOTOBIATh Ha TOKApHOM CTaHKe, a
IPU3MaTUYECKUE — Ha TOPU30HTAIBLHO-(PE3EPHOM CTAHKE.

['pann mpu3MaTH4ecKux 0Opa3loB PEKOMEHAyeTcs 00pabaThiBaTh MOMApHO JBYMs
(dpe3aMu, YCTAaHOBJIEHHBIMU Ha OJIHOM Bajy C PAacCTOSHUEM MEXJy HUMH, PABHBIM LIMpPUHE
oOpasua nmpu o6paboTke OOKOBBIX I'PaHEW, U C pacCTOSHUEM, PaBHBIM BhICOTE 00paslia Mpu
00paboTKe OMOPHBIX I'PAHCH.

[lepen ncnbiTaHreM 00pPA3IBI HCCIETYEMOTO CIIOSI BBIACPKUBAIOTCS HE MEHee ueM |
IpU TeMIIepaType cios f;, ONpeAeNsieMOl 10 ONBITHBIM JIaHHBIM, a IPU UX OTCYTCTBUM — IO
pacueTHOMY pacHpeesIeHHIO TeMIIepaTypbl BHYTPH JICASHOTO IIOKPOBA.

Oo6opynoBanue

I/ICHI)ITaTeJH)HI)IG MalllMHbI JTOJI?)KHBI 6I)ITB YCTpoeHI)I 10 TUITY MallliH C yr[paBJISICMOfI
ckopocThio nedopmarnuu. Haubombiasi co3naBacMas MallHHON HArpy3ka J0JDKHA HE MEHee
YeM B JIBa pa3a MPEBbIIIATh Pa3pyIIAIOILy0 Harpy3Ky JUIsl HCTIBITBIBAEMbIX 00pa3IIoB.

WcnpiTatenbHble MalluHBl  JTOJDKHBI HMETh aBTOMATHUYECKYH 3allUCh KPUBOU
«Harpy3ka — nedpopManus» U o0ecrneyuBaTh H3MEPEHUE Harpy3ku C IOTPELIHOCTHIO
He Ooiee £5 %.

IIpoBenenue ucnbITaHUM

OOpa3ipl  CKUMAKOTCS  BJOJAb JUIMHHBIX oceil. OOpa3ipl  HccIenlyeMoro cios
UCHBITHIBAIOTCS MPU TEMIEpaType f; U MOCTOSIHHOM CKOpPOCTH AedopMaiuu, NpUHUMAaeMON

JUIS IPECHOBOJIHOTO JIbJia paBHOM £, =3-107*, ¢!, a s MOpCKOTro Jbja — 1o tabmuuue I1.1.

Taonuma II.1

Temneparypa spaa B i-M cioe t;, °C -2 -10 —-15 —23 u HUXKE

3nauenue &, =310, ¢’ 0,5 1,5 2,0 3,0

O0paboTka pe3yJbTaTOB

Pa3pymaromee HanpspkeHHe (MIPOYHOCTh Ha OJTHOOCHOE CHKAaThe) JUIs KaXKAoro oopasia
Cj, MIla, Beruncasercs no popmyie
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C:Q@QZ (IL1)

rie (Pmax); — pa3pyliatomas  (IuKoBasi) Harpyska i j-ro oOpasua, ompezensemas
0 Tuarpamme «Harpyska — nedopmanus», MH;
f— momaas mepBoHAYAIHHOTO MOTIEPEYHOT0 CEUCHUST 00pasia, M.
3a pe3ynbTaT UCHBITAHUS CEPUH 00PA3I[0B UCCIEAYEMOTO CJIOS IPUHUMAETCS BeTMYHHA
CixA;,
rae C; — cpennee (apudmMernyeckoe) 3HaYCHHE MapaljIeNIbHbIX OMpEeeIeHU TPOYHOCTH
Tpaa Ha ofHOOCHOE cxkatue, MIla, Beraucisemoe mo opmyie

n
c=1%c,. (I.2)
n j=1
IJIe 1 — YHUCII0 UCTIBITYEMBIX 00pa3IioB;
A; — 0003HaYeHue TO XKe, 4To B 7.4.

['padmyecku  pe3yibTaT HUCHOBITAHUS CEPUM  OOpa3lOB  HCCIEAYEeMOIrO  ClOs
M300pakaeTcsl TOUYKOM U JABYMSI PaBHBIMH OTPE3KaMH, OTJIOKEHHBIMH BBEPX M BHU3 OT ITOM
TOYKH; TOUYKa COOTBETCTBYET cpeaHeMY (apupMETHUECKOMY) 3HAUYEHUIO Tpe/esia MPOYHOCTH
JbJla, @ OTPE30K — CpPEIHEMY KBaJpPaTUYECKOMY OTKJIOHEHHIO CIYyYalWHOW MOTPEUIHOCTH
W3MEpPECHHI. YKa3aHUe KOJUYECTBA UCIIBITAHHBIX 00pa3IoB 00sA3aTeNbHO.

[Ipumepbl TpadudIecKoro MpeaCTaBICHUS PE3YJIbTATOB UCIBITAHUN HECKOJBKUX Cepuit
00pa31oB noka3ansl Ha pucynkax [1.1 u [1.2.

C,, .M
[ — j -

6l—t 1 | | /4
W,
e e
RS
2 7%1;;ﬁzr.
& L’
0 s 46;r44

& - ppusMatudeckuit es (pazmepsl 00pas3ioB 25x25x50 cm);
@ — 3epHUCTHIN (CHeXxHBIHN) 1ex (15x15%30 cm);
® — BOJIOKHHCTBIH (LIECTOBATO-UTONIBYATHIN) JiEH (22Xx22x45 cM)

Pucynox I1.1 — 3aBHCHMOCTB TIPOYHOCTH IPECHOBOAHOIO JIbAA HAa OJAHOOCHOE CiKaTHe
(mpu mepexoae OT MJACTHYECKOr0 pa3pylleHHs] K XPYNKO-IUIACTHYECKOMY) OT TeMIepaTyphbl
(n=35)
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C,, M

p—

O

—
"

/—.T/-

0 50 100 V. %, 150

o0

© — 3epHHUCTHIN (cHexHBIHN) nex (15x15%30 cm);
® — BONOKHHCTBIN (IIECTOBATO-UIONLYATHIN) Je (22%22x45 cMm)
Pasmepsl 00pasios 4x4x10 cm

Pucynox I1.2 — 3aBHcUMOCTH POYHOCTH MOPCKOI0 JIbJa HA OJJHOOCHOE C:KaTHe (MPH mepexoje
OT IJIACTHYECKOr0 Pa3pylieHHsl K XPYNKO-IJIACTHYECKOMY) OT KOJIHYeCTBA KUAKOI (a3bl (n=5)
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IIpunoxenue P

(cmpaBo4HOE€)

I'psansl Topocos

OpnHoneTHHE TOPOCHI COCTOAT U3 Mapyca, KOHCOIUAUPOBAHHOTO CJIOS U KUJISI MEHbIIEH
npoyHocTd. Kuilb COCTOMT M3 YacTUYHO 3aTBEPIEBUIMX JIEASHBIX TJIBIO WM OTOPBAHHBIX
JIBI0 ¢ TPEHUEM TOJIBKO MEX]y Iibl0aMu. bosbiiiasi 4acTh KOHCOJIUIMPOBAHHOTO CIIOST — 3TO
IUTACTUHBI cMep3lIerocst Jbaa. leomerpuueckue (HopMbl TOpocoB BapbupyroTcs. [lpu
pacueTax MOXeT OBITh MPUHATO CUMMETPHUYHOE IMOMEPEYHOE CEYCHUE TOPOCa, KaK MOKa3aHO
Ha pucyHke P.1.

1 — mapyc; 2 — KOHCOIMAUPOBAHHBIN CIIOW; 3 — KUJIb; 4 — POBHBIH JIE;
6, — yron xunst; H, — BeICOTa mapyca; s — 3ariay0OiaeHue Kuis; /i, — TOIIMHA KOHCOJIUIUPOBAHHOTO CIIO;
hy — paccTosIHUE MEXTy HIDKHEH 4acThI0 KOHCONMANPOBAHHOTO CJIOS U KHIIEM

Pucynok P.1 — T'eomeTpusi 0IHOJIETHEr0 TOPOCa

Jns mpodusnis Topoca, MOKa3aHHOTO Ha pHCYHKe P.1, THMWYHBIE COOTHOIICHUS JaHBI
Kak h.=1,6h, H;=4,5H; u 0;,=26°. IlapameTp IHPHHBI MOXeT BapbHpoBaThbcsi OT b=0 10
bi=5H;. TlopucToCTh KMJISl ITapyca 3aBUCUT OT BO3pacTa JIEJOBOIO TOPOCA U BapbUPYETCS IS
pa3IMYHBIX MOPCKHUX obsacTed. TommHa KOHCOMUAUPOBAHHOTO CIIOSI U3MEHSETCS 32 BpeMs
*u3HU Topoca. [Topuctocts kuist MmoxkeT uzmeHsThes ot 0,1 1o 0,4.

BepxHsisi rpaHuIia OLEHKHU U1l TOPU30HTAIBHOM JIENOBOW HArpy3Kd OT JIBHXKYLLETOCs
TOpOCa, MOKET OBITh MOJTyUYeHA U3 YPaBHEHMUS:

F,=F +F, (P.1)

rae . — Harpy3ka OT KOHCOJIMIMPOBAHHOM YacTH TOPOCa;

Fi — Harpy3ku OoT Kuiist Topoca.
Jlis BepTUKaJIbHBIX KOHCTPYKLIMH Harpy3ka OT KHJIS TOpOca MOXKET ObITh OIpeseneHa
KaK:
h h
F, =phb| B 1 o0 | 1425 | (P.2)
2 6b

rae W — Ko PUIIUEHT CTaTHYEeCKOTO TaBJICHHUS;

w= tg(45°+%J, (P.3)
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©® — yroJa BHYTPEHHETO TPEHHUS;

€ — BUJIUMOE CIICTUICHUE KUJIS,

b — mmprHa KOHCTPYKIINY;

Yo — 3bdeKTUBHAS [1aBYYECTh, OTpeAesieMas Kak:

Ye:(l_nk)(p_pi)g' (P.4)
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Hpniaoxenune C
(o0s13aTENIbHOE)

OcHOBHBbIE OyKBeHHbIE 0003HAYECHMS

V,» — CKOpOCTH BeTpa, M/c;
M. — IPEBBIICHUE BEPLINHBI BOJHBI HaJl PACYETHBIM YPOBHEM, M;

M, — HOHM)XCHHC ITOAOIIBBI BOJIHBI OT PACUCTHOI'O YPOBHS, M;

h — BBICOTA BOJIHEI, M;
A — JUIMHA BOJIHEI, M;

k =271/ A\ —BOIHOBOE YKCIO, 1/M;
T — nepuo BOJIHBL, C;
®=27/T — KpyroBas 4yacToTa BOJIHHI, 1/c;
¢ — CKOPOCTh BOJIHBI, M/C;
h/N — KpyTH3HA BOJIHBI,

Ah — 10JI0TOCTh BOJIHBI,
hi, Ai, T; — COOTBETCTBEHHO BBICOTa, JJIMHA M MEpPUOJI BOJH i-%-i 00ECIIeYCHHOCTH

B CHCTEME, M;
h, A, T —COOTBETCTBEHHO CPEIHUE BHICOTA, IJIMHA 1 NIEPUOJ] BOJIH, M;
d — riyOvHa BOJIbI IIPU PACUE€THOM YPOBHE, M;
d. — KpUTHUECKasl INIyOMHA BOJbI, MPU KOTOPOM MPOMCXOAUT IEpBOE OOpylIeHHE
BOJIH, M;
D, — TiyOMHa BOJbI, IPU KOTOPOM MPOUCXOIUT MOCIEIHEE OOPYIIEHHUE BOJIH, M;
Q — cwia OT BO3JIEHCTBUSA BOJIH HA COOpPYKEHUE, nperpany, KH;
P — pacnipeneneHHast Harpy3Ka Ha eIMHUILY JJIMHBI COOPYKEHUs, perpasl, KH/wm;

P — BOJIHOBOE AaBieHue, klla;
p — TUIOTHOCTH BOJBI, KT/M;

2
g — YCKOpeHHe CBOOOTHOTO MaIeHus, M/C”;

¢, B — yroa HakJ0Ha OTKOca (WJIH JIHA) K TOPU3OHTY, TPal.
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bubauorpapus

[1] CIT 11-103-97 HNHxeHepHO-TUAPOMETEOPOTIOTUUECKUE M3BICKaHUS JUIst
CTPOUTEIIBCTBA.

[2] CIT 11-114-2004 WuxeHepHBbIC HW3BICKAHWS Ha KOHTHHEHTAJIBHOM IIenbde s
CTPOUTEIIECTBA MOPCKHUX HEPTETa30MPOMBICIIOBBIX COOPYKECHHUH.

[3] CIT 32-103-97 IIpoekTupoBaHHE MOPCKHX OEPET03aluTHBIX COOPYKCHH.
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