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BBenenue

Hacrosimuii cBoa mpaBuil SIBJISIETCA aKTyaIM3UPOBAHHOM peHaKiuen
CHull 2.06.04-82*. OcnHoBanwem Uil pa3pabOTKH HOPMATHBHOTO
nokymenta sBusercss ®enepanpHpiii 3akoH or 30 npekabps 2009 r.
No  384-®3 «TexHudeckuid periamMeHT O O€30MacHOCTH 3JaHHM U
COOPYKEHUI».

Axrtyanuzanus BbeiotHEHA OTKpHITBIM AKInoHepHBIM OOI11ecTBOM
«BHUUTI um. B.E. BeneneeBa» (kana. TexH. HayK 4.11. I[lax pyKOBOIUTENb
TEeMbl), A-pa TexH. HayK E.H. bennenoup, B.b. Inacoeckuii, Bei. Hay4H.
cotp. A.b. Bexcnep, Ti. Hayd. cOTp., O-p (pu3z.-maT. Hayk, mpodeccop
B.U. Knumosuu, 3aB. na6., kaua. Texd. Hayk H.C. bakanosuuyc, BeJl. Hay4.
COTp., KaH. TexH. Hayk M. H. [llamanuna, n-p TeXH. HayK, npodeccop
M.A. Konocos (CIII'YBK), n-p texn. nayk, npodeccop [1.A. [apubun
(CIII'YBK), Bexn. Hayy. cotp., KaHA. TexH. Hayk [L.M. Koowesnuros
(pmwmman OAO «26 ILIHUM») c ydyeroM 3aMeyaHuil M TNpeAsioKeHUN
cenpanucto OI'YII T'HI[ PO «JHWUWU wum. akapemuka KpsuioBay,
3A0 «UJHUUIICK um. MenbaukoBa», Muctutyra Boaubsix npodiem PAH,
OAO «JHUNUM®», 3A0 «I'TMMopctpoity, ¢pumunania OAO LHHUUC
«HUL «Mopckue Oepera», I'Y «l'ocynapCcTBEHHbBIN TI'MJIPOJOTHYECKOIO
uHCTUTYT», CaHkT-IlerepOyprckoro rocyiapCTBEHHOTO MOJIUTEXHUYECKUN
yHuBepcurera, COUYMHCKOIO TOCYAapCTBEHHOTO YHUBEPCHUTETa TYypU3Ma
u KYpPOPTHOTO nena, Poccuiickoro roCyJapCTBEHHOIO
TUIPOMETE0POJIOTMUECKOI0 YHUBEPCUTETA.
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CBOJ TITPABUJI

HATI'PY3KH Y BO3JENCTBUA HA TUJAPOTEXHUYECKHE COOPYKEHUS
(BOJIHOBBIE, JIEJJOBBIE U OT CYJ10OB)

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

1 OdsnacTh NpUMEHEHHU s

HaCTOSIHlI/Ie HOPMBI pacClpoCTpaHAOTCd Ha IPOCKTUPOBAHWC BHOBBL CTPOSAIIUXCA,
PEKOHCTPYKIHUIO W PEMOHT CYHICCTBYIOMIUX PEYHBIX W MOPCKHUX THUIAPOTCXHUYCCKUX
COOPYKEHHUI.

2 HopmaTuBHBIE CCHLIIKH

B HacTosiieM cBoje mnpaBuil MPHUBEAEHBI CCHUIKM Ha CJEAYIOIINE HOPMATHBHBIE
JNOKYMEHTHI:

I'OCT 19185-73 I'mnpoTtexurka. OCHOBHbIE NOHATHS. TEpPMHUHBI U OIIPEICIICHHUS.

CII120.13330.2011 «CHulI 2.01.07-85*. Harpy3ku u BO3A€HCTBUSDY

CII 58.13330.2012 «CHulI 33-01-2003. T'mpporexnuyeckue coopyxeHus. OCHOBHbIE
MIOJIOXKEHUSD)

IIpumeuanue — [Ipu Moap30BaHUN HACTOSIIUM CTAHIAPTOM IIEIECOOOPA3HO MPOBEPUTH NCHCTBUE
CCBIJIOYHBIX CTaHAApPTOB U KJ'IaCCI/I(l)I/IKaTOpOB B PIH(I)OpMaL[PIOHHOﬁ CHCTEMC 061].[31"0 II0JIb30BaHUA — Ha
ounaspHOM caliTe HallMOHANBHOTO opraHa Poccuiickoi Qenepauyuu 1Mo cTaHAapTU3alvy B ceTd VHTepHET
Wik 1o €XEroJHo usgaBacMoOMy I/IH(l)OpMaLII/IOHHOMy YKas3aTeiaro ((HaLII/IOHaJ'II)HI)Ie CTangapTbD», KOTOpBIﬁ
OHyGHHKOBaH 10 COCTOSHUIO Ha 1 SHBapA TCKYHUICTO roga, U o COOTBETCTBYIOHIUM €KEMECAYHO U3/JaBA€MbIM
I/IH(l)OpMaHI/IOHHI)IM YKa3aTelisM, Ol'[y6J'II/IKOBaHHI)IM B TCEKyHIEM TOIY. Ecnu ccuutounbrin JOKYMCHT 3aMCHCH
(HSMeHeH), TO TIIpU TMOJb30BAHUMM HACTOAIIMUM CTaHAAPTOM CJIEAYCT PYKOBOACTBOBATHCA 3aMCHCHHBIM
(I/I3MeHeHHBIM) JOKYMCHTOM. Ecnmu ccputouHBIN JOKYMCHT OTMCHCH 0e3 3aMCHbI, TO ITOJIOKCHUC, B KOTOPOM
JlaHa CChIJIKa Ha HETO, IIPUMEHACTCA B 4aCTU, HC 3anaFPIBaIOH.[eI>i OTY CCBUIKY.

3 TepmuHBbI U onpeaeICeHUA

B Hacrosiiem NOKyMEHTE HCIIOIb30BaHbl TEPMHHBI, IPUBEJICHHBIE HUXKE, a TaKXKe B
I'OCT 19185:

3.1 6erymue BouHbI: BonHbl, Buaumas @opma KOTOPbIX IEpEMELIAcTCsl B
IIPOCTPAHCTBE;

3.2 BerpoBble BoJIHBbI: KonebarenbHOe BUKEHUE BOJbI, BEI3BAHHOE BETPOM IPH €ro
BO3JICHCTBUU Ha CBOOOIHYIO IIOBEPXHOCTH;

3.3 BosiHOBOe paaBJyeHue: J[lons (cocTaBisomiasi) T'HAPOJIUHAMUYECKOIO JaBJICHUS,
00ycioBJI€HHAsI BETPOBBIM BOJIHEHHEM CBOOOJHOMN OBEPXHOCTH YKUIKOCTH;

3.4 BbicoTa BOJIHBI: [IpeBbIllicHNE BEpPIIMHBI BOJHBI HAJ[ COCEOHEH IOJOIIBOM Ha
BOJIHOBOM Iipouiie (pucyHok 1);

3.5 BepumiuHa BoJiHbI: HauBeiciias Touka rpeOHs BOJIHBI (pUCYHOK 1);

3.6 rpedeHb BOJIHBI: YacTh BOJIHBI, PACIIOJIOKEHHAS BBIINIE CPETHEH BOJTHOBOW JIMHUH

(pucyrox 1);

HN3nanue opunmnaibHoe
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3.7 nm¢ppakuus BoaH: VckpuBieHne (poHTOB U M3MEHEHHE BBICOT OEryIIMX BOJIH,
OrudaroIMX NPensaTCTBUS (COOPYKEHHUs, OCTPOBA, MBICHI U JIp.);

3.8 AIMHA BOJHBI: [OpHU30HTAIBHOE PACCTOSIHUE IO JIy4y BOJIHBI MEXKJy BEpIIMHAMU
JBYX CMEXHbIX IpeOHell Ha BOJTHOBOM Npoduiie (pUCyHOK 1);

3.9 niuHa  pasroHa BOJH: [IpOTSIKEHHOCTP OXBAa4€HHOM BETPOM AKBAaTOPHH,
M3MEpEeHHas 10 HaIPaBJIEHUIO BETPA JI0 paCu€THOM TOYKH;

3.10 kuab  TOpoca: IloxBoaHas wYacTh TOpOCa, PACHOJIOKEHHAsT HUIKE €ro
KOHCOJIUJIUPOBAHHOTO CJIOS;

3.11 koHCcOJMAUPOBAHHBIN cJ0ii Topoca: Yacte Topoca, B KOTOpOW 0Opa3oBaBIIne
ero OJIOKH JIbJla CMEP3JIUCh B MOHOJINT;

3.12 xpuTnueckas riayouna: ['yOuHa, npu KOTOPOH MPOUCXOTUT OOpYyILIEHUE BOJIH;

3.13 neasinoe moJie: JIx000# OTHOCHTENBHO TJIOCKUHM YUaCTOK JISJSTHOTO MOKpOBa 0oJiee
20 M B MOINepEeYHUKE, OKPYKEHHBII CO BCEX CTOPOH BOJIOM;

3.14 nensinoii mokpoB: JloGas Qopma o00pa3zoBaHUN TOBEPXHOCTHOTO JIbJA,
MOKPBIBAIOIIETO B XOJIOAHOE BpEMs TIoja IOBEPXHOCTb BOJOEMa WJIU IPUHECEHHOI'O
TEYEHUSIMU U BETPAMM U3 COCEIHUX PAOHOB; cpeau (OpM JIEASHOTO MOKPOBA pPazIUYyaroT
POBHBIN JIeJl, HACIIOCHHBIN JIE/l, TOPOCUCTOE JIEISHOE MOJIe C IpAJaMH TOPOCOB, OTIENIbHBIE
TOPOCHI U Tp.;

3.15 nox0uHa BOIHBI: YacTh BOJIHBI, PACIIOJIOKEHHASI HUJKE CPEIHEN BOJTHOBOW JIMHUU
(prcynox 1);

3.16 sry4 BosHbI: JIuHUS, nepneHAUKYIsipHas (GPOHTY BOJIHBI,

3.17 abauna: [enpHas 4acTh JEASTHOTO MOKPOBA CPAaBHUTEIHHO HEOOJIBIIIOTO pa3Mepa,
oOpa3ymolascs Ha BOJIHOM MOBEPXHOCTU IIPU MOCTENEHHOM POCTE JIbJ]a UM OT pa3pyLIeHUs
JISISTHBIX TTOJIEH;

3.18 HacsioenHblit jgen: Tun neopMUpOBaHHOTO JibJIa, 00pa30BaBIIErOCs B pe3yabTaTe
HACJIOCHUS OJTHOM JIbJAMHBI HA JPYTYIO M XapaKTEePHBIN I JbJa TOIHON He Oosiee 30 cMm;

3.19 HeperyasipHble BOJIHbI: BOJIHBI, 3JIEMEHTBHl KOTOPBIX WM3MEHSIOTCS CIIy4alHbIM
obpazom;

3.20 mapyc Topoca: HaiBoHas yacTe TOpoca;

3.2]1 mepuox BoJIHBI: VHTEepBan BpEMEHH MEXKIY IPOXOKICHUEM JIBYX CMEXHBIX
BEPIIMH BOJH Yepe3 PUKCUPOBAHHYIO BEPTUKAIIb;

3.22 mopBuikka gabaa: [lepeMelnieHne e HOTO NOKpPOBAa HA OTACIBHBIX Y4YacTKaXx,
MIPOMCXO/ISIIEE 101 BIMSHUEM TEUEHUs, BETPa, OJbEMA YPOBHS BObI;

3.23 mogomBa BoHbI: HanHu3mas Touka J10:KOHMHEI BOJIHEI;

3.24 npuboiinble BOJHBI: BeTpoBble BOJHBI Ha IMOJOrOM HPHOPEKHOM OTKOCE
(ecTecCTBEHHOM WJIM UCKYCCTBEHHOM ), B IIpe/iesaX KOTOPOTO BCIIEICTBUE TPEHUS YaCTULL BObI
0 JHO MPOUCXOAUT TpaHchopManus Npoduiisi BOJIH C 00pa3oBaHUEM IEPEAHETO KPYTOTO
CKJIOHA; Ha 3aBEpILIAIOLIEM 3Tare TpaHCPOopMAaIMU BOJH BOZMOXKHO 0OpYIIeHHE X I'peOHEl B
CTOpOHY Oepera (CM. pazbusarouwjuecst 80HbL);

3.25 npoduab BoHBI (TJ1aBHbINH): JIMHUS epeceueHns: B3BOJTHOBAHHOW MOBEPXHOCTH
C BEPTUKAJIbHO IJIOCKOCTHIO B HAIIPaBJICHUHU Jy4a BOJHBI (PUCYHOK 1);

3.26 pazouBaroumecss BOJHbI: BeTpoBbie BOJIHBI, Y KOTOPBIX MPU B3aUMOJIEHCTBUU C
OOpBIBUCTHIM O€peromM, ruAPOTEXHUUECKUMH COOPYKEHUSIMH, TOJIBOIHBIMH MIPErpajaMu Uiu
KPYTO HAKJIOHEHHBIM JHOM IPOUCXOAUT TpaHchopmamus npoduis BOJIH C OOpylIeHueM
rpe6Hs B CTOpOHY Oepera (mperpajsl);

3.27 pacueTHbIe 3J1eMEHTHI BOJHBI: DJIEMEHTHI BOJHBI 33JJaHHON OOECIICYCHHOCTH B
CUCTEME PacueTHOro IITOPMa, IPUHATHIE B COOTBETCTBUU C KJIIACCOM U BUJIOM COOPYKEHUS;
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3.28 pacueTHbIii YpOBeHb: YPOBEHb BOJBl B BOJOEME, HAa3HAYAEMbId C YYETOM
CE30HHBIX U TOJOBBIX KoOJIeOaHWI, BETPOBOTO HAaroHa M CroHa, IMPWJIMBOB M OTIUBOB
(prcynox 1);

3.29 pacuerHnbiii mwropm: IlITopM MOBTOPSEMOCTHIO OJMH pa3 3a 3aJaHHBIN MEpUOA
BpemeHu (Hanpumep, 25, 50 win 100 s1eT) u XapaKTepu3yrOIHiics MaKCUMaIbHBIMU 33 3TOT
MEPHUO/] FIEMEHTaMHU BOJIH; Pa3HbIM HANpPaBJICHUSIM BOJIH MOTYT COOTBETCTBOBATh Pa3jIMyHbIC
pacueTHbIE ITOPMBI;

3.30 peryJasipuble BOJIHbI: BonHBI, BBICOTA W TMEPUOJ KOTOPHIX OCTAIOTCS
HEU3MEHHBIMU BO BPEMEHU;

3.31 pedppakuusi BosH: VckpuBieHrue (poHTOB M M3MEHEHHE BBICOT OCTYIIMX BOJH
101 BO3JICHCTBUEM T€UEHUH WM 00YCIOBICHHOE U3MEHEHUEM IITyOUHBI HAa MEJIKOBOJbE;

3.32 poBHbIi Jea: Jlen, uMmeromMii OTHOCUTENILHO POBHBIE BEPXHIOI U HHKHIOKO
MTOBEPXHOCTH;

3.33 ckopocTb BOJHBbI: CKOPOCTH NepeMEIleHNs TPEeOHsI BOJIHBI B JAHHON TOYKE;

3.34 conenoctb MoOpckoro Jibaa: OTHOIIEHWE CYMMapHOW Macchl MOHOB B
oOpa3oBaBIIeMCs PU TastHUM JIbJa PACTBOPE K Macce 3TOT0 pacTBOPa;

3.35 cpeaHsisi BOJIHOBas JJUHUA: JIMHUSA, IepeceKaroast 3aruch BOJHOBBIX KOJIeOaHUH
TaK, YTO CyMMapHbI€ IJIOLIAAM BbIIIE U HUKE STOW JIMHUU OJMHAKOBBI (PUCYHOK 1);

3.36 crosiune BOJIHBI: BonHbl, Buaumas ¢opmMa KOTOPBIX B IPOCTPAHCTBE HE
IepeMelaeTcs;

3.37 ToamuHa poBHOro Jbaa: CymMma TOJIIMH HAJABOJHOW W TOJBOJHOM dYacTei
JIASTHOTO MOKPOBA;

3.38 Topoc: OTnenbHOE HAarpOMOXKACHUE KYCKOB W OOJIOMKOB JIbJia, 00pa30BaBIIETOCS
IIPU C)KaTUH JIEJSHBIX MOJIEH B 30HE UX KOHTAKTA;

3.39 Topocucroe JeasHoe moJge: Ilone c rpsgaMu TOpocoB, 00pa3oBaBLIMXCA IPU
CKaTHUHU JIEASTHOTO TIOKPOBA;

3.40 Tpancopmanmss BOJIH: H3MEHEHHE BBICOTHI M JUIMHBI OCTYIIMX BOJIH,
UCKPUBJICHHE UX (POHTOB MO BO3JIEHCTBUEM perbeda JAHA, IPENSITCTBUN, TEUSHUH;

3.41 ¢poHT BoJHBI: JIMHMS HA MJIaHE B3BOJHOBAHHOM MOBEPXHOCTH, IPOXOSINAs IO
BEpIIMHAM IPeOHS BOJIHBI,

3.42 mropmoBoii HaroH W crou: [loBblleHWE W TIOHMKEHHE YPOBHS BOJIbI B
aKBaTOPUM OTHOCHUTENIbHO CPEJHEro ypPOBHS, BbI3BaHHbIE BO3ACHCTBHEM BETpa U
YMEHBIIEHUEM aTMOC(EPHOTO JIaBJICHUS B IITOPME;

3.43 3j1ieMeHT BOJIHBI (OCHOBHBIE): BricoTa, /UIMHA U Iepro/1 BOJIHBI (PUCYHOK 1).

BepuwuHa BosHbI CpeaHan BonHoBaA
7 JINHNA

[pebeHb BONHLI

=,

Pacu. yposeHb <l P

— — e e — — ——

. SN T g sl e e

. -0 -

lMogowBa BonHbl  Jlo)6MHa BOMHbI
JnuHa BonHbl A

Pucynok 1 — IIpopuiib 4 3j1eMeHTHI BOJIHbI
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4 O01ue MOJI0KEeHUSA

4.1 B cBojie paBui YCTAaHOBJIEHBl HOPMATHBHbIE 3HAYEHUS HArpy30K U BO3JEHCTBUIl OT
BETPOBBIX BOJIH, JIbJIa U CYJI0OB HA TUAPOTEXHUYECKUE COOPYKEHHUS.

PacuerHas Harpy3ka 1oKHA ONPEENATHCSA KaK IPOU3BENCHNE HOPMAaTUBHOW HATPY3KH
Ha KOY(Q(QHULUMEHT HAJEKHOCTU IO HArpy3kaM Y; YYUTHIBAIOILMN BO3MO>KHOE OTKJIOHEHHE
Harpy3Ku B HEOJIaronpusITHYIO CTOPOHY OT €€ HOPMaTUBHOTO 3HAYECHHUS.

3HayeHue Kod(P(PUIUEHTA Y, A HArpy30K BOJHOBBIX, JIEJOBBIX U OT CYJOB JOJIKHO
MpUHUMATbCS corjacHo TpeboBaHusM, npuBeneHHbIM B CII58.13330, s BeTpoOBbIX
Harpy3ok — corjacHo TpedoBanusm CII 20.13330.

4.2 PacyeTHbIe AJIEMEHTHI BOJIH U JIEJOBBIX YCIOBHM Ha OTKPBITBIX U OTPa)kI€HHBIX
aKBaTOPHUAX clenyer IIPUHUMATh Ha OCHOBE pe3ynbTaToB HMHKEHEPHO-
TUIPOMETEOPOJIOTMUECKUX — M3bICKAaHWI, MHOTOJETHUX  HATYpHbIX  HaONIOAEHUH U
nabopaTtopHbIX HccieaoBaHui. [IpaBuia BBINOJIHEHUS YKa3aHHBIX W3BICKAHUN MPUBEICHBI B
[11, [2].

4.3 Harpy3ku u BO3JEHCTBUSL BOJIH U JbJla Ha coopyxkeHusa | kiacca, a Takxke Ha
COOpPYXKEHMsI JpPYruxX KIacCOB IIPU pPacyeTHOW BBICOTE BOJIH OoJiee 5 M, IOIy4EHHBbIE
pacueTHbBIMM METOJIaMH, HEOOXOJMMO YTOYHSTh Ha OCHOBE HATYpHBIX M J1aDOPATOPHBIX
UCCIIEIOBaHUM.

5 Harpy3ku u BO31eiicTBUS BOJIH HAa THAPOTEXHUYECKHE COOPYKEeHHU S
OcHOBHBIE pacyeTHbIE MOJIOKEHUS

5.1 Onpenenenne BOJHOBBIX HArpy3oK M BO3JEHCTBUH Ha THIPOTEXHUYECKUE
COOPY)KEHHsSI JTOJDKHO IMPOU3BOJUTHCSA JJIs YCIOBUM pPAacyETHOIO INTOPMa HpPHU PacueTHBIX
YPOBHSIX BOJIbl B aKBaTOPUHU.

5.2 B kauecTBe pacyeTHOIO WITOPMaA CIEAYET IPUHUMATh IITOPM MOBTOPSAEMOCTBIO IS
COOPYKEHHUI Kjacca:

I—-1pa3 B 100 ner;

I -1 pa3 B 50 ner;

I u IV —1 pa3 B 25 ner.

5.3 [TapameTpsl BOJIHEHHsI NPHU PACYETHOM IITOPME: 3HAYEHHUs BBICOTHI, JJIMHBI W
NeproJa BOJIH Pa3IMYHOM 0OECIIEYEHHOCTH B CHUCTEME, a TaKXK€ CHEKTpajibHasi IJIOTHOCTb
BOJIHEHHUSI — JIOJKHBI IPUHUMATHCS 110 Pe3y/IbTaTaM CTaTUCTHUECKON 00pabOTKU pe3ynbTaToB
HMHXEHEPHO-TUAPOMETEOPOTIOTHUECKUX HAOTIOACHUM.

[Ipy HENOCTaTOYHOCTH MJAHHBIX HHKEHEPHO-THAPOMETEOPOTIOTHUECKUX HN3bICKAaHUMN
ONpeJiefieHne NapaMeTpPOB BOJHEHUS PACYETHOIO MLITOPMA MOXKHO IPOU3BOAUTH Ha
OCHOBAaHUU pPacueTHBIX METOJOB (mpuiiokeHue A) c mocieayrouieil ux Bepuduxanueit
(TIpOBEPKOIA) 10 UMEIOIIMMCS TAaHHBIM HaONIOACHUN B KOHKPETHOM MecTe M3bickaHui. [1pu
OTCYTCTBMM TaKuX JAaHHBIX JIONycTUMa BepuduKauus s aKBaTOPUH CO CXOKUMU
YCIIOBUSIMH BOJTHOOOpA30BaHUS.

Pekomennyercsi coriacHo [2] mokas3bplBaTh COOTBETCTBUE HCHOJb3YEMbIX PacueTHBIX
METO/I0B MeTOJIaM (MOJEJISIM), IPUHATBIM JUISl TAKUX K€ L€ B MEXyHApOJHOU PAKTHKE.

5.4 1lpu ompeneneHUM pacyeTHbIX 3HAYEHMHM DSJIEMEHTOB BOJH Ha OTKPBITBIX U
OTPaKJEHHBIX AaKBAaTOPUAX HEOOXOAMMO YYUTHIBaTh CIEAYIOIIME BOJHOOOpa3yrouue
(dakTopel: CKOpOCTh BeTpa (ee 3HA4YeHHWE W HaIpaBJeHUE), MPOJIODKUTEIBHOCTD
HENPEpPBIBHOIO JIEHCTBUSL BETpa HaJ BOJHOM MOBEPXHOCTHIO, pa3Mepbl U KOH(MUTYpaluio
OXBaYCHHOW BETPOM aKBaTOPHH, pesibed JHa U IITyOuHY BOJIBL.
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5.5 PacueTHble YpOBHM BOJIbI M XapaKTEPUCTUKU BETpa HEOOXOJIMMO OIpPEAEATh IO
pe3ysbTaTaM CTaTUCTUYECKON 00pabOTKU JaHHBIX MHOTOJIETHUX PSAJOB HAOIIOAEHUH.

5.6 PacueTsl 351eMEHTOB BOJIH JIOJKHBI IIPOU3BOJUTHCS C YUETOM JEJIEHUS aKBaTOPUU
Ha CJIEYIOIIKE 30HBI 110 r1youHe (OykBeHHble 0003HaueHUs — npuiioxenus A u C):

rIyOoKoBOJqHas — ¢ TayoumHoi d>0,5A,;, TOe OHO HE BIMAET HAa OCHOBHBIC
XapaKTePUCTHKH BOJIH;

MENKOBOIHAsA — C rayouHoit 0,5 Ay >d>d,,, rae THO OKa3bIBaeT BJIMSHUE HA PA3BUTHE
BOJIH U HAa OCHOBHbBIE UX XapaKTEPUCTHUKHU;

npuboiiHas — ¢ MIyOMHOH OT do 10 deuy, B TIpElENax KOTOPOM HAaYyUMHAETCS U
3aBeplLIaeTCs pa3pylIeHHe BOJIH;

Ipuype3oBasi — ¢ IIyOuHON MeHee d.,,, B peAesax KOTOPOH MOTOK OT pa3pyLIeHHbIX
BOJIH IIEPHOIMYECKH HaKaThIBaeTCsl Ha Oeper.

XapakTepUCTUKA  BOJHEHHS, COOTBETCTBYIOUIME PpPACUETHBIM  O00ECIEYEHHOCTSIM
CKOPOCTM B€Tpa M YpPOBHS BOJbl B aKBaTOPUM, JIOJDKHBI OIPEAETSATHCS C Y4ETOM
TpaHcopMaluu BOJH — HU3MEHEHHUS HUX IapaMeTpoB IOJ BO3JECHCTBUEM TEUYEHHH M C
BBIXOJIOM Ha MEJIKOBOJbE, pedpakuuu Mpu CI0KHOM peibede W HErOPU30HTAIBLHOM JHE,
TU(PPaKIUKU Ha OTPAAUTEIbHBIX COOPYKEHUSAX, 0OpyILIEHUSI.

Onpenenenve  mapamMeTpoB  BOJHEHHUS  JODKHO — IPOU3BOJUTBHCS  pacyeTHO-
TEOPETUYECKUMHU METOJaMUd Ha OCHOBE COBPEMEHHBIX MPOrPaMMHO-BBIYMCINUTENbHbBIX
KOMILJIEKCOB HWJIM C MCHOJb30BAaHUEM HOMOIpaMM (TMpuiokeHHe A) U HMEIOIIHUXCS
anpoOMpPOBaHHBIX METOJIOB.

5.7 PacueTHyt0 00ecrieueHHOCTb BHICOT BOJIH B CUCTEME HEOOXOIMMO MPUHUMATH!

MIPY ONPEJEIECHNUH 3aAIAIIEHHOCTH HOPTOBBIX AKBATOPHHM .. uueeeeeaeeeeaeeneaeeennnns 5 %;

IIPU OTIPEAETEHUN HAKATA BOJTH ..eeenuvreenirreenitieenireenireeeineeenaneeesineeenmneeenaneeennneesnnees 1 %;

IIpU OTNpPEAETICHUN YCTOMUMBOCTH U MPOYHOCTH TUAPOTEXHUYECKUX COOPYKEHUN U UX
3JIEMEHTOB 1o Tabnuue 1.

Jisa coopyxenuit | kmacca u 1 BceX COOPY)KEHHUH € MEPUOJIOM COOCTBEHHBIX
KojebaHuil Oosnee 2 ¢ HEOOXOAMMO YYMTHIBATH CIEKTpPAIbHbIE XapaKTEPUCTHUKU BOJIHEHUS
(4aCTOTHBIN CHEKTD).

5.8 MakcuMallbHbI pacyeTHbI YPOBEHb BOJbl HEOOXOJIMMO NPUHUMATH COIJIACHO
TpeOOBaHUSAM CBOJOB IIPaBUJI HA POEKTUPYEMbIE COOPYKEHHUSI (OOBEKTHI).

Taonuma 1

PacuerHas 00ecrie4eHHOCTE BLICOT BOJIH
B cucteme, %, He Oonee

CoopysKeHHs BEepTUKAIBHOTO POodUIIs, orpaguTebHbIe 1
COOPYKEHHsI OTKOCHOT'O IPOdHIIst
CKBO3HBIE COOPYXKEHUS U 00TEKaeMble Iperpabl Kiacca:

l'unporexHnyeckue Coopyx eHUs

I 1

I

1, IV 5
BeperoykpenutensHbie COOpYKEHUS Kiacca:

L 1I 1

11, IV 5

[Ipumevanus

1 IIpu ompezeneHnn HAarpy30K Ha COOPYXKEHHsT HEOOXOAMMO NPUHUMATH BBICOTY BOJHBI 3a/IaHHOW
00eCIIeYeHHOCTH B CHCTeME /; M JIMHY BONHB B auamasoHe (1 —1,4)A, mpu KoTopoil okasbIBaeTcs
MaKCUMaJbHOE BO3JCHCTBUE HAa COOpPY)KEHHE; M CKBO3HBIX KOHCTPYKLHH CIeIyeT OIpeaessaTh

MaKCHMAaJIbHOE BO3/ICHCTBHE BOJIH MIPH JUTHHE PACUCTHOM BOJIHBI B mpezenax (0,8—1,4) A .
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Oxonuanue mabauyot 1

2 HpI/I Ha3HAYCHUHU BBICOTHBIX OTMCTOK CKBO3HBIX COOpy)KEHHﬁ, BO3BOJMMBIX Ha OTKPLIThIX
aKBaTOpUAX, pPaCUYCTHYIO 00€CITeYeHHOCTh BBICOT BOJIH B CHCTEME JOIYCKACTCA TNPUHUMATh 0,1 % npu
HaaJIexalmem 000CHOBaHHUHU.

5.9 Ilpu ompeneneHuu HArpy30K U BO3AECUCTBUM Ha THAPOTEXHUYECKHE COOPYKEHUS
00€eCcre4eHHOCTH pacuyeTHbIX YPOBHEH NOJDKHBI ObITh HE OoJjiee: uist coopyxeHui | kimacca —
1%, II u III xmaccoB — 5%, IV xmacca — 10 % 1o HaWBBICHIUM TOJOBBIM YPOBHSIM,
OMMPCACIICHHBIX C YUYCTOM NPUIIMBHO-OTIUBHBIX 5[BJ'IGHI/II71, CC30HHBIX KOJ'Ie6aHI/II\/'I, BETPOBOTO U
BOJIHOBOTO HaroHOB.

IIpumevanus

1 B Oe3nuBHBIX MOpSIX Ul TMOJNOPHBIX T'PAaBUTAIMIOHHBIX BOJHO3AIMTHBIX cTeH I kimacca u mis
HCKYCCTBEHHBIX IUISDKe 0e3 COOpyKeHHH O00eCledyeHHOCTh pacyeTHBIX YpOBHEH clieqyer HpUHUMATh
paBHoit 1 %.

2 B oTzenbHBIX Cilydasix IPH AOCTATOYHOM OOOCHOBAaHHMHM JIOITYCKA€TCs MPU ONpENEICHUH BOJHOBOTO
BO3/ICHCTBUSI BHIOMPATh pacyeTHHIH YPOBEHb BOJBI, UCXO/S U3 YCIOBUS MAaKCUMAaJIbHOTO BO3JIEWCTBHS BOJH Ha
AJIEMEHTHI THUAPOTEXHUYECKHX COOPYKEHHU (Hampumep, NMpU PacCMOTPEHHU DPa3MBIBOB OCHOBAaHUS BOJIHM3H
COOPYKEHUSI U MEPOTIPHUATHH 1O 3aIIUTE OT Pa3MbIBa).

5.10 BeIcOTBI BETPOBOIO M BOJHOBOTO HArOHOB CJIEAYET INPHUHHUMATh [0 JAHHBIM
HaTypHbIX HaOmroaeHui. s coopyxenuii 111 u IV knaccoB BeICOTBI BETPOBOTO U BOJIHOBOTO
HaroHOB JIOMYCKAETCsl OMPEACIATh pacyeToM (mpuinoxenue b).

5.11 Ilpy nMHaMH4YEeCKMX pacdyeTax M OLICHKE YCTAIOCTHOM IPOYHOCTH 3JIEMEHTOB
KOHCTPYKUMH THJIPOTEXHUYECKHX COOPYKEHHH CIeAyeT Y4YUThIBaTh CHEKTPAIbHYIO
IJIOTHOCTH BETPOBOTO BOJIHEHUS, XaPAKTEPU3YIOIIYIO €r0 HEPETYISIPHOCTb.

5.12 Bo3nelicTBue mITopMa, B TOM YHACIIE B COYETAaHUU C TEYEHUEM, HA JHO aKBaTOPUHU Y
OCHOBAHUS TMAPOTEXHUYECKOTO COOPYKEHHs JIOJDKHO OLIEHMBATBHCS CPaBHEHHEM 3HAYEHUH
MaKCUMAaJIbHOM MPUAOHHOW CKOPOCTH U HEpa3MbIBalOIIEH (JIOMycKaeMoOl) MNpPUIAOHHON
CKOPOCTH WJIM COOTBETCTBYIOIIMX KAacaTEJIbHBIX HANPSKEHUH, XApAaKTEpU3YIOIIMX TIPYHT,
CJIArarIlMi JHO, WIM MaTepuall, UCIOJIb3YyEeMbIN JUI 3alIUThl JHA OT pa3MblBa U IOJIMBIBA
OCHOBAaHUS COOPYKeHHUs (Ipuiiokenue B).

Oco0eHHOCTH pacuyeTa BO3JeCTBHUS BOJH HA COOPYKEHHUS Pa3IUYHbIX THIIOB

Harpy31c1/1 Ha BEPTHKAJIBHBIEC CTCHBI

5.13 Pacuer coopyxeHuil Ha BO3JEHCTBUE CTOSAYUX BOJIH CO CTOPOHBI OTKPBITOI
aKBaTOPHH (PUCYHOK 2) AOJHKEH MIPOU3BOIUTHLCS NpH I1yOuHe 10 aHa dp>1,5h u rimyOouHe Haj
oepmoii dp-> 1,5h; mpu »ToM B (opmynax s CBOOOTHON BOJTHOBOM TMOBEPXHOCTH U
BOJIHOBOTO JAaBJIEHUS BMECTO TJIYOWHBI 0 AHA dp, M, HEOOXOIUMO MPUMEHATH YCIOBHYIO
pacyeTHyIo TIyOunYy d, M, onpeesnsieMyto 1o Gopmyse

d=d;+hky (dy-d;), M

rze dy— rityOrMHa Haj [OJIOIIBOM COOPYKEHUS, M;
kpr — KOOQPUIIMEHT, TPUHUMAEMBbIH 110 TpaduKkaM pUCYHKaA 3;
h —BBICOTA  HMCXOOHOM  Oerymed  BOJHBL, M, IIpUHUMaeMas Ha  OCHOBE
THPOIMHAMUYECKHX (BEPOSITHOCTHBIX) PACYETOB WIIN 10 MIPHUIIOKEHUIO A.
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5.14 T'opu3oHTaNbHYIO BOJIHOBYIO Harpy3ky Py Ha BEpTUKAJIbHYIO CTEHY O]
BO3JICHICTBUEM CTOSYEH BOJIHBI CJIEIyeT NMPUHUMATh IO SIIOpaM BOJHOBOTO JAaBJICHUS p 1O
ri1yOrMHE MPU Pa3IuYHOM MOJI0KEHUU IpeOHs 1 OJOIIBHI BOJHBI Y CTEHBI.

[TocTpoenue 3m0p BOJIHOBOTO JaBJICHUS p AOJDKHO MPOU3BOIUTHLCS MO pe3yibTaTam
SKCHEPUMEHTAJIbHBIX HMCCIEAOBAaHUM W/WIM TUAPOJAMHAMHYECKUX pacueroB. Jlomyckaercs
IIpUMEHEHHE crioco0a, MPUBEACHHOIO B IPUJIOKEHUH .

5.15 B pacuerax ycTOWYMBOCTH COOPYKEHHS M IPOYHOCTU TPYHTOB OCHOBAHUS CIEAYET
YUUTHIBATh YMEHbIIEHUE BOJTHOBOM HAarpy3Ku Ha CEKIUI0 BEPTUKAIbHOM CTEHbI IIPU MOIXOME
¢bpoHTa BOJIHBI Moja yrioM o, rpaia. KosdduuueHnt k. CHUMXKEHUS HArpy3Kd IpH 3TOM
PUHUMAETCS PaBHBIM:

o, Tpaj <45 60 75
kes 1 0,9 0,7

5.16 B pacuerax cieqyer yuuThIBaTh TOPU30HTAIBHYIO HATPY3KY OT IU(parupoBaHHBIX
BOJIH CO CTOPOHBI OTPaK/IEHHOM aKBaTOPUH (PUCYHOK 4).

a) [ T,

P

nmﬂx

P cu. yposeHb

P
0 1 Pacu. yposens
F‘} —y JROE

a — ipy TpeOHe BOJIHBI; 6 — IPH JIOXKOMHE BOJIHBI

Pucynok 4 — Jniopbl 1aBJjieHUs TU(PPATHIPOBAHHBIX BOJIH HA BEPTUKAJIBHYIO CTEHY
U ee MOJ0IIBY CO CTOPOHBI OTPAXKAEHHON aKBATOPUH

5.17 B3BemmuBarolee BOJIHOBOE JABJICHUE B TOPU30OHTAIBHBIX IIBAX MACCUBHOM KIIAJIKU
1 TI0 TIOJIONIBE COOPYKEHHUSI IOMYCKAETCS MPUHUMATh PaBHBIM COOTBETCTBYIOIIUM 3HAYCHUSIM
TOPU30HTAIIBHOTO BOJIHOBOTO JIABJICHUSI B KpaWHHMX TOYKaX (PUCYHKH 2 U 4) TIPH JIMHEHHOM
W3MEHEHUH €T0 B Mpeenax UPUHBI COOPYKEHUS.

5.18 MakcuManbHy0 OPUIOHHYIO CKOPOCTh Vjpmax, M/C, OT NEHCTBUS CTOSAYMX BOJIH Ha

paccrosHuu 0,250 OT nepenHel TpaHu CTEHbI CIEAYET ONpPeNesTh 1o GopMye
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2k mh
b,max =+’ (2)
Tshkd,
) »
riae kospdunuenr kg = 0,25 A pu 3 >30 k,;=1,0;

k =271 /A — BOJHOBOE YUCIIO.
MaKCI/IMaJ'IBHOG 3HAYCHHUC KaCaTCJIbHOTO HaprI)KGHI/ISI Ha HOBCpXHOCTI/I JOHa Tw,maXa KHa,
OT BO3CHUCTBHS BOJIH CIIEIYET OMPEACIIATh M0 GopMyJie

1 2
Ty, max — Epwab,max > 3)

e £=0.237(ao/ks) *** — koo durment Tperns; npu ao < 0,63k, £,=0,3;
aop= Vb,maxT/zTC;
T - MIEPUO]T BOJIHBI, C;
p — IVIOTHOCTb BOJBI, T/M.
ks =k g, +kgy — CyMMapHasi THPABIMYECKas —IIEPOXOBATOCTH

JAHa;

ks gr=0Ds0 (=2—4, pekoMeHyeTCs 0=2,5) — IEepOXOBATOCTh  IJIOCKOro  (0e3  pyclIoBBIX
¢dbopM) 1HA, CJIOXKEHHOTO TPYHTOM CpeaHen
KPYIHOCTBIO Dsg, M;

ko =1,1D, [1 - exp(—25Db /'Ly, )] — IIEpOXOBATOCTh,  OOYCIIOBJIEHHAs!  JOHHBIMU

dbopmamu cpenHell BbIcOTOW Dp, M, U cpenHei
IUIMHOM Lj, M.

Cpennee 3a nepuox 7' 3HaYCHHE KAacaTEIbHOTO HANPSKEHUS HA NOBEPXHOCTH JHA T,
klla, oT BO3eHCTBUS BOJIH JIOJDKHO OTPEIEIATHCS 10 hopMyIie

T =5 Tw,max * (4)

Bo3MoxHOCTh pa3mbIBa JIHa aKBaTOPUU Y OCHOBAHMS COOPYKEHHH ClelyeT OlleHUBaTh
CPaBHEHUEM V) max W/HIH Tyymax C AOMYCKAEMBbIMU 3HAYEHUSIMU 3TUX BEJIWYHMH, IPU KOTOPBIX
IPYHT OCTaeTcsi yCTOMuuBbIM. [lpu mpeBbllIeHNH 3TUX 3HAUYE€HUN JOJKHBI pa3padaThIBaThCA
MEpOTIPUATHS, 00€CIeUrBAIONINE 3aALIUTY OT pa3MblBa U IOJMbBIBA OCHOBAHUS COOPYXKEHUS
(npunoxenue B).

5.19 Pacuer coopyxeHHil Ha BO3AEWCTBUE pa3OMBAIOIIMXCS BOJH CO CTOPOHBI
OTKpPBITOM aKBATOPUU JODKEH NPOU3BOAUTHCS NpH IiIyOuHe Hanx Oepmoil dp < 1,25h u
riyoune 1o gHa dp > 1,54 (pucyHok 5). l'opusoHTtanbHyro Harpy3ky Py, kH/M, or
pa3OUBAIOLIUXCS BOJIH CIEAYET ONpPEeIATh 0 3II0pe OOKOBOrO BOJIHOBOIO JIABJIECHUS, IIPU
MOCTPOCHUM KOTOpOoM 3HaueHus p, klla, ang opauHar z, M, cleqyeT NPUHUMATh 110
dbopmymnam:

Z =-h P =0, (5)

z;=0 P, =1,5pgh, (6)
h

=d, - P& 7

B=4dy P chkd, D
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Pucynox 5 — Jnopsl 1aBjaeHUs: pa30MBAIOIINXCSH BOJTH HA BEPTUKAIBHYIO CTEHY

Beprukanpayro Harpysky P.., kH/M, oT pa3OuBaromuxcsi BOJH CleAyeT MPUHUMATH
PaBHOM IJIOLIAM 3ITIOPHI B3BEIIMBAIOIIETO BOJIHOBOIO JaBJICHUS U ONPEeAEaTh 1o hopmyiie

a
P =nf2, ®)
2
rae | —kodpduurent, npuHuMaeMmbii paBHeiM W =0,55+0,05 a ; TIpH — 9 <3
dy—dy dy—d;

a
cnenyet npuaumath W = 0,7, mpuy ——>9 p=1,0.
p—dy
MakcuManabHyI HPUIOHHYIO CKOPOCTb BOABI Vimax, M/C, HaJ IOBEPXHOCTBIO OEpMBI
nepe BEPTUKAIBHOM CTEHOU MPHU Pa30MBAIOIIUXCS BOJHAX CIEAYET OMPEAEIATh 1Mo (hopmyre

qh

Vi = . 9
f ,max Chkdf ( )

5.20 Pacuer coopyxeHuil Ha BO3JEHCTBUE NMPUOONHBIX BOJIH JOJKEH IPOU3BOIUTHCS
npu riyoune dp <d. Ha NPUMBIKAIOIIEM K CT€HE YYacTKE JHA MPOTSHKEHHOCTHIO HE MEHEe

0,5\ (pucyHok 6). BosblllieHie BEpIIMHbI MAKCUMAJIbHOM IIPUOOAHON BOJHBL 1, g, , M, HaJl
pacueTHbIM YPOBHEM CJIEIYET ONPENENSTh 110 hopmye
=0,5d s + hg,., (10)

T]c,sur

rae /g, — BBICOTA TPUOOITHOM BOJIHBI, M
dr — KpUTHYECKas TIIyOuHa, M.
lNopusonTtaneuyo Harpy3ky P.., kH/M, oT mpuOOHHBIX BOJIH HEOOXOIUMO MPUHUMATH
0 2IMIOpe OOKOBOTO BOJIHOBOTO JIABJICHHS, MIPU 3TOM 3HadeHue p, klla, mis opauHar z, M,
JIOITYCKaeTCsl ONpeAesaTh N0 (hopmyiam:

Z]:_hsur plzo; (11)
Z2 = _ihsur p2 :l’spghsur; (12)
h'ur
zy=d, p=—T (13)
ch=—d,

sur

TA€ A — CPEIHSS AJMHA TPUOOWHON BOJIHBI, M.

10
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a — C BEPXOM IIOCTEJIM HAa YPOBHE J1HA, 6 — ¢ BO3BBIIIAIONIEIHCS HAl JHOM IOCTEIBIO

Pucynok 6 — Jniopbl 1aBJjieHUs NPUOOHHBIX BOJIH HA BEPTUKAIBHYIO CTEHY

Beprukanpayto Harpysky P.., KH/M, OT puOOWHBIX BOJH CJIEIYyeT MPUHUMATh PAaBHOU
IJIOIIAIM DIIOPHI B3BEUIMBAIOIIETO BOJHOBOTO JABJICHUS (C BBICOTOW p3) M ONMPEACATH IO

bopmyme
pia
P, =07 % . (14)

MaxkcumanbHasi TpUIOHHAsT CKOPOCTh HPUOOMHON BOJNHBI Vjmax, M/C, Y OCHOBaHHS
BEPTUKAIBHOM CTEHBI CO CTOPOHBI OTKPBITON aKBAaTOPUH JOJKHA OMPEACIISITHCS 10 popMmyIie

(15)

5.21 Harpy3ku oT Bo3aeWCTBUS pa30MBAIOIIUXCS U MPUOONHBIX BOJIH Ha COOPYKEHHUS
Iull kmaccoB cregyer yToO4HSITH Ha OCHOBE J1a0OPAaTOPHBIX HCCIEIOBAHUN WM
TUIPOIMHAMUYECKHX PACUETOB.

Harpy31m M BO3/IeliCTBHA BOJIH Ha COOPY/RKEHUA OTKOCHOI'O l'lpO(l)l/l.]'[ﬂ

5.22 [lpu ompeneneHUH BBICOTHI HaKaTa BOJH HA OTKOC /i, (PUCYHOK 7) HOJKHBI
YUUTBIBAThCS Clieyronue GakTopbl:

BBICOTA U JJIMHA PACYETHBIX BOJIH;

LIEPOXOBATOCTh MOBEPXHOCTU OTKOCA;

(GWIBTpPaLlMOHHBIE CBOMCTBA MaTepHaia, 00pa3yroLero 0TKOC;

HaIpaBJIEHNUE U CKOPOCTh BETPA;

11



CII 38.13330.2012

ri1yOvHa BOJIbl B aKBATOPUHU IIE€PEl COOPYKEHHUEM;

yroJj noaxojaa (hpoHTa BOJIHBI K JINHUU ype3a BOJbI Ha OTKOCE.

Pacuer BbICOTBI HaKaTa Ha OTKOC MOXET MPOU3BOJUTHCS METOJaMU, IPUBEICHHBIMU B
npuioxenun /1.

JlepopmupyemMocTh 3a BpeMs pacueTHOrO IITOPMAa IUBDKHBIX OTKOCOB CIIEAYeT
OLICHMBAaTh [0 JAHHBIM HATYpHbIX HaOmoAeHWM (B TOM 4MCIe, Ha aHajorax) u
TUIPABIMYECKOI0 MOJICIMPOBAHUS B COYETAaHUU C aANPOOMPOBAHHBIMM PaCUETHBIMU
METOaMHU.

5.23 BotHOBO€ JaBJICHHME Ha 3allUTHOC IUTMTHOE KpEIUJICHHE OTKOCa JIOJDKHO
ONpENENAThCI Ha OCHOBAHWU PE3yJIbTaTOB (PU3MYECKOTO0 W/WIK MaTeMaTH4YeCKOIro
MOJEIUPOBAHUS.

Jisa kperuieHUs W3 OETOHHBIX M JKENEe300€TOHHBIX IIUT MpPU MPeABApPUTEIbHBIX
pacuerax JOIYCKaeTCsl OIpeNeisiTh BOJHOBOE JaBJIEHHUE pacyeToM [0 3aBUCHUMOCTSIM
puioKeHus [

Pacy. yposeHsb
S V A,

Pucynok 7 — Cxema K onpeejeHuI0 BbICOTHI /1,,, HAKaTa BOJH HA 0TKOC

5.24 [lpu KperieHHH OTKOCa pBaHbIM KaMHEM, OOBIKHOBEHHBIMH M (HaCOHHBIMU
OCTOHHBIMM WM KeJIe300€TOHHBIMU OJOKAMU PacUYETHYIO Maccy OTAEIbHOIO 3JIEMEHTa
MO>KHO OIPEAETATh M0 3aBUCUMOCTSIM NpUiioxkeHus B.

Harpy31c1/1 OT BOJIH Ha 00TeKaeMble nperpaabl H CKBO3HBIEC COOPYKCHUA

5.25 Harpy3sku OT BOJH Ha oOTekaeMble Iperpajabl AODKHBI OMNPENeNATbCS JUIs
coopyxenuii | u Il kaccoB Ha OCHOBE IKCIEPUMEHTAIbHBIX UCCIIEIOBAHUN W/WIN peleHus
IUIPOIMHAMUYECKOM 3a/1au 00TeKaHUsI PErpajibl BOJIHOBBIM MOTOKOM.

Harpy3ku oT BoiH Ha oOTekaeMmble Nperpagbl U CKBO3HBIE COOPYXKEHHUS IOJDKHBI
ONPENENAThCI KaK CyMMa CKOPOCTHOTO M MHEPLUUOHHOIO KOMIIOHEHTOB, OOYCIOBJIEHHBIX
COOTBETCTBEHHO JIOKAJBHBIMU 3HAYEHUSMH CKOPOCTH M YCKOPEHHs BOJHOBOTO JIBHIKEHUS
KUIKOCTH.

Junamuueckuil 3¢¢GexkT OT BO3ACHCTBUS HEPETYJSPHBIX BOJH CIEAYeT YYUTHIBATh
TOJIBKO B T€X CIy4asiX, KOrJa MepHoJi COOCTBEHHBIX KOJEOAHUN COOPYKEHHSI COU3ZMEPUM CO
CPEIHUM IEepro10M HaOerarommx BOJIH.

5.26 MakcuMallbHYI0 CHJIy BO3JICHCTBHS BOJIHH Ha BEPTUKAIBHYIO OO0TEKaeMyro
nperpany (pUCyHOK 8, a) cieayeT ONpeNeNiaTh M3 psla 3HAYCHWH, MOJydyaeMbIX MpHU
Pa3IMYHbIX YIAJICHUSIX & = X/A BEPLIMHBI BOJHBI OT IPErPaJibl.

5.27 MakcuMalibHbIe 3HAYEHHUS] HArpy3KH OT BOJH Ha TOPHU30OHTAIBHYIO OOTEKaeMYIO
IIperpaay, pacrojoKeHHYI0 Ha HEKOTOPOM YAAJICHUHM OT JHA aKBATOPUM WJIM JIEXKAIIYI0 Ha

12
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nHe (pucyHOK 8, 6), MOJDKHBI ONPENENATbCS TAaKKE MPU Pa3IMUHBIX YHAICHUSIX & =X/A

BEPIIMHBI BOJIHBI OT IIPErPajibl IS JABYX CIy4aeB:
MaKCUMaJIbHOMN TOPU30HTAIIBHON COCTAaBJISIFOLIEH Harpy3k Py max npu
COOTBETCTBYIOIIIEM 3HAYEHNH BEPTUKAIBHON COCTABIISIONIEH HAarpy3ku P;
MAaKCUMaJIbHON BEPTUKAIBHOM COCTABIIAIOIIEH HArPY3KU P; max IPH COOTBETCTBYIOLIEM

3HAYEHUH FTOPU30HTAIBHON COCTABIIAIONIEH HArpy3KH P.

&) Bepwuna .
sOnHLEl T CpedHsas BonHoeas

nuHuA Pac4yemHblil
= yposeHb

T ‘*‘—?%““Sﬁ;i\ir

-g% el o
,42 Ho d—- A

/////////// /////////// e

&, &
1-1

N

o= e
]

=y = * 2 2

1
PacyHemHblii
yposeHb
T

&:‘

C=

d‘z;&b

Luo
kv
I A o i o v TP,

a — BEPTUKAJIIBHBIC, (= TOPU3OHTAJIbHBIC

Pucynok 8 — CxeMbl K onpe/ieJIeHHI0 BOJTHOBBIX HATPY30K
Ha 00TeKkaeMble Mperpabl

5.28 PacyeT CKBO3HBIX COOPYKECHUW WM OTICIBHO PACIHOJIOKEHHBIX OOTEKaeMBbIX
nperpag Ha Harpy3kd OT BOJIH JOJDKCH IMPOU3BOAWTHCA, KaK IIpaBUJIO, C YUYCTOM

LI€POXOBATOCTU UX MOBEPXHOCTH.
5.29 [Ipu BBINOJHEHUH PAcUETOB JIOMYCKAETCS HCIIOIb30BaHUE (OpMyN, rpa@HUKOB U

Ta6J'[I/III, IMOMCIHICHHBIX B IIPHJIOKCHUU E, OCHOBAaHHBIX Ha AaHAJIUTUYCCKOM pPCHICHUU B
TPETHEM HpI/I6J'[I/DKeHI/II/I 3aJadyu o 6GFYHII/IX IIOTCHIUAJIBHBIX BOJHAX MW MJOIIOJHCHHBIX
AaHHBIMU SKCIICPUMCHTAJIBHBIX I/ICCHGI[OBaHHfI.

13
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5.30 MakcuManbHYI0 MPUAOHHYIO CKOPOCTh Vjmax, M/C, B TOUKAX, PACIOJIOKEHHBIX Ha
KoHType nperpansl (0=90° u 270°) u Bnepenu nperpanbl Ha paccrossHuu 0,254 OT KOHTypa
nperpassl (0=0°), cnenyer onpenensTs no Gopmyie

V, . =2

b, max

(PrT

Tth . 1
shkd’

rjae ko3 UUUEHT @, IpUHUMAaeTCs 1o Tadmuie 3.

Tabnuma 3

(16)

[TonoxeHne pacyeTHBIX 3HaueHus ko3 durmenrta ¢, npu D/A
TOYEeK 0,2 0,3 0,4
Ha xonTtype nperpazst 0,98 0,87 0,77
Brepenn nperpabt 0,67 0,75 0,75

Harpy31c1/1 OT B€TPOBLIX BOJIH Ha 6eper0prennTenLHLIe COOPY/REHUSHA

5.31 MakcuManbHble 3HaYeHHs] TOpu3oHTaNbHOU P, kH/M, u BepTtukanpHbeix P, u P,
kH/M, mnpoekuuii paBHOAEHMCTBYIOIIEM HAarpy3kd OT BOJH Ha MOABOJHBIM BOJHOJIOM
HEO0OXO0IMMO TNPUHUMATh IO 3MI0paM OOKOBOTO M B3BEUIMBAIOLIETO BOJHOBOIO JaBJICHUS
(pucynok 9). Ilpu 3tom p, klla, 10IKHO ONpenensThCS B 3aBUCUMOCTH OT Z C Y4E€TOM YKJIOHA
nHa [ 1o hopMyIiaM, PUBEICHHBIM B Ta0uIie 4.

Taonuma 4

OpauHarta z, M,
SMIOPHI TABJICHUSL

dopmyna ams
OTpeIeNIeHUs
OpJUHATHI Z, M

dopmyia a1 ONpeaeICHUs TaBICHUS p,
klla

VcaoBus
MIPUMEHUMOCTHU

(bopMyIIBI

Z

(Bepx
MOJIBOJTHOTO
BOJTHOJIOMA)

D1 =Pg(21—22)
=D

21<2p

z, 22z,

Z,

(momomBa
BOJIHBI)

0,72
22 = 0,28(%)

s = peh [0,015%+ 0,232 ;Zl J—pgz4

P =Pg(22 —24)

i<0,04

i>0,04

Z3

(mHO
aKBATOPUH
nepen
BOJIHOJIOMOM )

—\13
p3=k,py; k, =0,7+0,003(3J

pP3=p2

i<0,04

i>0,04

Zy

(TTOBEpXHOCTH
BOJIBI 32
BOJIHOJIOMOM )

24 =~k (21-25)+ 2

h
kg = 0,88—0,313

Zs

(rpebenb
BOJIHEI [IE€pen
BOJIHOJIOMOM )

1,2
Z5 = 0,37(%)

14
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Pucynok 9 — Inopbl BOJHOBOIO AABJIEHUS HA MOABOIHBII BOJTHOJIOM

5.32 MakcuMamnbHYIO NPUIOHHYIO CKOPOCTh Vpmax, M/C, TIEpea OEperoykpenuTelIbHbIM
COOPY)KEHHEM B BUJE BEPTHKAIbHON WM KPYTOHAKJIOHHOM CTEHBI CJIEIyeT ONpEeAEsTh 10
3aBUCHUMOCTH (2).

Jl1s1 cOOpyEeHHMsI B BUJIE TOABOJHOIO BOJIHOJIOMA IIPU ONPEAETICHUN V) max 110 GOpMyIIE

0,6
(2) xo3dunment k; noykeH ObITH NPUHAT PAaBHBIM kg, =0,18(§J ; TIpU %>20 cienyer

NpUHUMATh kg =1,1.

MaxkcuManbHy0 NPUJOHHYIO CKOPOCTb BOJBI V) max, M/C, TIEpeNl OEpEroyKpenuTeNIbHbIM
COOPY)KEHHEM TPy Pa30MBAIOIIMUXCA W MPUOOMHBIX BOJIHAX HAMJICKHUT ONPEACIATH
COOTBETCTBEHHO 10 popmynam (9) u (15).

5.33 MakcuMalnbHbIle 3HAaY€HUsS TOpu3OHTambHOU P,, kH/M, u BepTukambHbIX P,
u P., xH/M, mnpoexumii paBHOACHCTBYIOIIEH HArpy3kd OT pa30MBAIONIMXCS BOJIH Ha
BEPTUKAIBHYIO BOJIHOZAIIMTHYIO CTEHY (IIPU OTCYTCTBHHM 3aChIIKHM TPYHTa CO CTOPOHBI
Oepera) HE0OXOJAMMO TPUHUMATH IO JIIOpaM OOKOBOTO W B3BEIIMBAIOIIETO BOJHOBOTO
nasinenuit (pucyHok 10). ITpu stom 3Hauenus p, klla, u m,, M, JOJDKHBI ONPEAEIATHCA B
3aBUCHMOCTHU OT MECTa PACIIOJIOKEHHUS COOPYKCHHS:

a) TPHU PACIIOJIOKEHUU COOPYKEHHUSI B CTBOPE IMOCIEAHETO OOpyIIeHUs MPUOOHBIX
BOJIH (pucyHok 10, @) mo ¢hopmymnam:

P =P, =pgh, [o,o33%+o,75} (17)

- (18)
pg

0) mpu pacmoJIOKEHUU COOPYKEHUsI B TpHUype30Boil 30HEe (pucyHok 10, 6) mo
dbopmynam:

15
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a.
p=p;=1-0,3—"|p,; (19)

Ne = - ; (20)

B) NPHU PACIIOJIOKEHUH COOPY)KEHHsI Ha Oepery 3a JIMHHEH ype3a B IpeleiiaX HakaTa
BOJIH (pucyHok 10, 6) mo hopmynam:

a
p=p; =07 1-=L DPus (21)
ar
ne =L (22)
Pg

race n, — NPEBBINICHUC I‘pC6H5[ BOJIHBI HaJl paCYCTHBIM YPOBHEM B CTBOPC BOHHOS&IHHTHOﬁ
CTEHBI, M,
hp, — BBICOTA Pa30MBAIOIINXCS BOJH, M;
@, — PacCTOSIHME OT CTBOpA IOCJIETHEr0 OOPYLIECHHS BOJIH JI0 JIMHUU ype3a (IIpuype3oBas
30HA), M;
a; — PacCTOsIHUE OT CTBOPA MOCJIETHET0 OOPYIIEHUSI BOJIH JI0 COOPYKEHUS, M;
a; — PacCTOSIHUE OT JIMHUU ype3a BOJIbI 10 COOPYXKEHUS, M;
a, — pacCTOSTHUE OT JIMHUK ype3a BOJAbl JIO YCIOBHOW TI'paHMIIbI HakaTta Ha Oeper
pazOuBarolUXcsi BOJIH (IIPU OTCYTCTBUM COOPYXKEHUS), M, OIpeenseMoe I
dbopmyne

a, = h,.,,Ctg0; (23)

hsur1 % — BBICOTA HaKaTa BOJIH Ha Oeper, M, onpeensiemas mo 5.22.

IIpumeuyanus

1 Ecniu opaunata Bepxa coopyxkeHus z;>-0,3/4, M, TO 3Ha4E€HHUsI BOTHOBOTO JABJICHHUS, OMPENCsIeMbIC 110
dbopmymnam (17), (18) u (21), He0OXOAUMO YMHOKATH HAa KO3 DHUITUEHT £, IPUHUMAEMBIH 110 TAOIHUIIE 5.

2 Harpy3ku oT npuOOHHBIX BOJH HA BOJHO3AIIMTHBIC CTEHBI IIPU PACIIONIOKECHUH UX B MPUOOWHON 30HE
cienyer onpenensTh coraacHo 5.20.

Tabnuma 5

OpauHata Bepxa COOpYKEHHS zZ1, M -0,3h 0,0 +0,3h +0,65h
Koaddumuenr £, 0,95 0,85 0,8 0,5
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a NInHua
n -+ ype3a

Pacu. ypoBeHb

SR, ~ S

NnHusg
a, lypesa
A
I
— i
Ni Pac4. ypoBeHb
s L v S
] pZ

JinHus ype3sa

a — 30Ha PUOOIHOI BOJHBI; 6 — IIPUYPE30Basi 30HA; 6 — 3a JIMHKEH ype3a

Pucynok 10 — Inopbl BOJTHOBOI0 JaBJIEHUS HA BEPTUKAJIBbHYIO BOJHO3AIIMTHYIO CTEHY NPH
PACIOJI0KEHHH COOPYKEHUS

5.34 MakcuMainbHbIe 3HAYeHUS] TOpU3oHTaNbHON P, kH/M, n BepTukanpaoit P,, kH/Mm,
MIPOEKIHUKA PABHOACHCTBYIOUIEH JIMHEMHOM HAarpy3ku OT pa3pylIMBUIMXCS BOJIH Ha
BEPTUKAIbHYIO BOJIHO3AIIUTHYIO CTEHY (C 3aCBINKOM TPpyHTa CO CTOPOHBI Oepera) mpu OTKaTe
BOJIHBl HEOOXOJMMO MpPHUHUMATh IO 53MI0paM OOKOBOTO M B3BEIIMBAIOLIErO BOJHOBOIO
nasieHuit (pucyHokl1); npu 3ToMm 3HadyeHue p,, klla, JOMmHKHO onpeaensaThes no Gopmyiie

Py =pg(Az, —0,75h, ), (24)
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rae Az, — TOHWKEHUE TOBEPXHOCTU BOJBI OT PACUETHOTO YPOBHS IE€pell BEPTHUKAJIBLHOU
CTEHOW MpU OTKATE BOJIHBI, M, PUHUMAEMOE B 3aBUCHUMOCTH OT PACCTOSHHS
OT JIMHUU ype3a BOJbl /10 COOPYXEHHUS paBHbIM: Npu a; > 3hy Az,=0u mnpu
a;<3hy- Az,=0,25 hy,.

5.35 BontHoBoe naBienue p, klla, Ha KpUBOJIMHEHHBIM y4acTOK CTEHBI HEOOXOIUMO
MPUHUMATh 0 3MIOPE BOJHOBOTO JABJIEHUS HAa BEPTHUKAJIBHYIO CTEHY corjacHo 5.33 ¢
OPUEHTUPOBAHUEM 3TOH 3IIOPHI 10 HOPMAIU K KPUBOJIMHEWHOM MOBEPXHOCTH (PUCYHOK 12).

5.36 MakcuMasnbHble 3HAU€HUSI TOPUZOHTANBHBIX Py oy Prin, KH, 1 BepTHKaNBbHOU P,
kH, mpoekuuii paBHOJEHCTBYIOLIEH HArpy3kd OT BOJH Ha 3JIEMEHT OyHbl HEOOXOAMMO
MPUHUMATD TI0 AMIOpaM OOKOBOTO M B3BEIIMBAIOIIETO BOJHOBOTO AaBJiCHHUS (pUCYHOK 13).
[Ipu 3TOM 3HaUYE€HUS BOJTHOBOIO JABJICHUS HA BHEIIHIOK Py, KI1a, U TEHEBYIO pjyy, KIla, rpaHu

6YHBI U COOTBCTCTBYIOIIUC BO3BBIIICHUA rpe6H$1 BOJHBI Mg M, U M M, OOJIKHBI

int 2

OTIPENIETATHCA 10 GOPMYIIaM:

3
Peuiin) =5 k,pgh (1 +cos’ oc) , (25)
flag =22 1, = 22 (26)

rae k, — ko3hduuueHT, NpuHUMaeMblii o Tabiuue 6, B 3aBUCUMOCTH OT yIJia ¢ MOJAX0Ja
(GbpoHTa BOJHEI K OyHE.

lloBepxHocTb BOAN
Nnpu 0TKate BOJIHH PZ

Pucyuox 11— 31’[]0[)1)1 BOJIHOBOI'0 JaBJICHH HA BEPTUKAJIBbHYI0 BOJTHO3AIIUTHYIO CTCHY
IPpHA 0TKATE€ BOJHBI

Pucynok 12 — Inopa naBjieHUs1 BOJH HA KPUBOJUHEHHBINH Y4aCTOK BOJTHO3AIUTHOMH CTEHBI

18
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Pucynok 13 — Inopbl BOJTHOBOI0 AaBJIeHUS HA OyHY

TabOnuma 6

CII 38.13330.2012

I'passb GyHs! ctea Koaddurmenr k, npu 3navenun [ / py
0,03 u menee 0,05 0,1 0,2 u Oonee
Buemmnss (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 KpPenJieHusi 0eperoB KaHaJI0OB

5.37 3HaueHust BBICOTHI Agp, M, U JUTUHBI Agy, M, BOJIH, BO3HHUKAIOUIUX MPHU IBUKECHUU
BOJIOM3MEIIAIOIINX CY/IOB, CIEAYET OMPENEIATh MO GopMyIIam:

_2r? |ad,

sh

g\

2

27)
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2
gy = 5,65%, (28)

rae ds v [, — ocajika v JJINHA Cy[IHA, M;
V' — ckopocTh cyaHa, M/C;
0 — K03 (HULKEHT NOTHOTHI BOJOU3MEILIEHUS CyTHA.
IIpuwmeuanune - Ilpu onpexeneHuu mapaMeTpoB BOJIHBL, BO3HHUKAIOIIEH IpU ABMKEHUU
BOJIOM3MEIIAIOIINX CYIOB B BOJIOTOKAaX (peKax, KaHajaX), CIeAyeT YUUTBIBATh, YTO CKOPOCTH cymHa V, M/c, He

JOJDKHAa MNOPEBbIIIATE JAOIMYCKAEMOC 3HAUYCHUEC Vadma M/C, OIpCACIICHHOC HOPMATUBHBIMHU aKTaMHW JIA
paccMaTpuBacMoOro BOAHOTO ITyTH. HpI/I OTCYTCTBUU HOPMATHUBHBIX TaHHBIX Vadm JOITYCKACTCA ONPCACIATh 11O

dbopmyie

n+arccos(1-k, ) A

V. =0,9 || 6cos 5 -2(1-k,) &5 (29)

rae k, — OTHOIIEHWE MOJABOAHON IUIOMIAMM IIOMEPEYHOr0 CEYEHHMs CyAHa K IUIONIAM J>KHBOTO CEUYEHHS
2
KaHana A, M";
b — mMpHHa KaHaJa, M, TI0 Ype3y BOJBL.
Ilpu OBYXCTOpOHHEM JBMKEHMH OIHOTUIIHBIX CY/IOB 4YHCIEHHOE 3HadeHue k, B Gopmyine (29) cnegyer
MPUHUMATD YBETUYEHHBIM BIIBOE.

5.38 BoicoTy Hakata A, M, CyAOBOW BOJIHBI Ha OTKOC (pUCYHOK 14) cuemyet
onpenensath o dopmyie (V< Vygm):

2

0,5h, +0, 05ctg(pV—

g
h, = , 30
rsh le 1_ 0’ 05Ctg(p ( )

rae Py — kodhuimeHT, NpuHUMAEMBbINA JJI1 OTKOCOB, OOJUIIOBAHHBIX CIUIONTHBIMH ITUTAMHU,
paBHbIM 1,4, KameHHBIM MolIleHHeM — 1,0 u kameHHol Habpockon — 0,8.

Pucynok 14 — Inopa naBjieHUs CYJI0BBIX BOJH HAa KpeIlleHUs feperoB KaHAJ0OB NP HaKaTe
BOJIHBI HA 0TKOC

5.39 MakcuManbHOE 3HAUEHHE HArpy3kd OT CYIOBOM BOJIHBI Ha KpeluieHus Oeperos

KaHaJIOB P, KH/M, AOJIDKHO IMPUHUMATHCA I10 3IH0paM BOJHOBOI'O AaBJICHUA, ITPU MMOCTPOCHUUN
KOTOPBIX pCKOMCHAYCTCA UCII0JIb30BAaTh ITPUEMBI, IPUBCACHHBIC B ITPUJIOKCHHUN XK.
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6 Harpy3ku or cyaoB (IUIaBy4uX O0OBEKTOB) HAa THIAPOTEXHHYECKHE
COOPYKEHHUHA

6.1 Ilpu pacuere rUAPOTEXHUYECKUX COOPYXKEHUN Ha HArpy3KH OT CYJOB (IJIaBy4UX
00BEKTOB) HEOOXOIUMO OIPENIEIATh:

Harpy3Ku OoT BETpa, TEUEHUS U BOJH Ha IUIaBYyYHE OOBEKTHI;

Harpy3kd OT HaBaja IPUIIBAPTOBAHHOIO Cy[HA Ha NPHUYAIBHOE COOPYKEHHE IpPH
JNENUCTBUM BETPA, TEUEHUS U BOJIH;

Harpy3Kku OT HaBaja CyJHa IIPH €ro MOJAX0/ie K IOPTOBOMY IIPUYAIBHOMY COOPYKEHHIO;

Harpy3Ku OT HaTsSHKEHUS IIBAPTOBOB IPU JEHCTBUN HA CYHO BETPA, TEUEHHS U BOJIH.

PacueTHpie TOBTOPSAEMOCTHM BHEUIHUX BO3JACHCTBUI HAa aKBaTOPUM MOPTA JOJKHBI
MPUHUMATbCS B 3aBHCHUMOCTU OT MPOJOJDKUTEIBHOCTH CTOSHKH CYZOB M OOYCIOBJIIEHHOTO
VMMM THIIA IBAPTOBHOM CUCTEMBI (Tabnuma 7).

Harpy31c1/1 0T B€Tpa, TCUHCHUHA U BOJIH HA IIJIABY1IHE 00bEKThI

6.2 PacuetHble 3HaueHus nonepedHoit £y, kH, u npononsHo# F,, kH, cocraBnstomux
CHWJIBI BO3JICUCTBUS BETpa Ha TUIABYYHE OOBEKTHI CIEAYET OTPEACTsATh 1Mo hopMyIiam:
JUISl CYZIOB U IJIABYYMX IIPUYAJIOB C OIIIBAPTOBAHHBIMU CYJIaMH

0,=73,6-10"y,4 V¢, (31)

N, =49,0-107y,4,V7¢, (32)
AJIA TUIaBYy4YUX JOKOB

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

F,=79,5-107y, 4.V}, (34)

rae A, u A, — COOTBETCTBEHHO OOKOBasi M JIOOOBas HaJABOAHBIE IUIOLAAU IAPYCHOCTH
(CHIIY3TOB) IIABYYNX OOBEKTOB, M,
V,n V, — COOTBETCTBEHHO rorepeyHast U POJOJIbHAS COCTaBJISAIOLINE
aHEMOMETPUYECKOM CKOPOCTH BETpa 7Y, M/C, IPUHUMAEMbIE B COOTBETCTBUU
¢ Tabnuuei 7;

& — K03 GUIIUEHT, 3aBUCAIINI OT HauOOJBIIETO TOPU3OHTAIHLHOTO pa3sMepa aj, M,
MONEPEYHOr0 WM HPOJOJBHOTO CHUJIYITOB HAJBOJHOW 4YacTH ILIABYYero
oObeKTa; MpUHUMAaeTcs Mo Talbnuie &; Hpu JUIMTEIbHOM CTOSHKE CYI0B
y npuyana (rpynmst 3 u 4 Tabauipl 7) kodpduiment E=1;

Yr— KOO(Q(QUUHUEHT HAJEeKHOCTU II0 BETPOBOM  Harpys3ke, I[PUHUMAaEMbIH
no CIT 20.13330.

IIpumeuanue — Ilnomanu napycHOCTH CleAyeT OMPEAEIATh C YIETOM IUTOMafel S9KpaHHPYIOMUX
TIperpaj, pacroyioKeHHbBIX C HAaBETPEHHO!H CTOPOHHI (TprioxeHue M).
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TaOonuma &

Haubospimii pasMep CHIyITa IIaBydero o 25 50 100 200 1 Gonee
00BbeKTa ay, M
Koadpunment & 1 0,8 0,65 0,5

6.3 PacuerHble 3Ha4eHus nonepevynoi Q, , kH, u npononsnoit N, kH, cocraBnsgrommx
CWJIBI OT BO3/ICHCTBUS TEUCHUS HA TJIAaBYUYHE OOBEKTHI CIIEIYET ONMPEACIATh M0 (hopmyaam:

0 = Cy%A,V,Z, (35)
N = cng,V,z, (36)

rae A;u A, — COOTBETCTBEHHO OOKOBasi ¥ JIOOOBasi TMOJBOJHBIC IUIOMIAAU MAPyCHOCTH
MJIAaBYYUX OOBEKTOB, M2;
Cy, C; — oboOmaromue Ko3pQUIUEHTH IPOJOJbHON M MONEPEYHON CUIIbI BO3JEHCTBUSA
TEUCHHUSI, OTPEEISIEMbIE C Y4E€TOM COOTHOIIEHHUS OCAIKU TUIABYYETrO OOBEKTa
U Ti1yOuHBI BobI (pusioxkenue K).
Viu V;—monepednass W TNPOAOJbHAs  COCTaBIAIOIIME CKOPOCTH  TEYCHHS, M/C,
MIPUHUMAaEMbI€ B COOTBETCTBUHM € Tabiauuei 7.
6.4 PacueTHbie MakcuMalbHbIE 3HaYeHUs1 nonepedHoit O, kH, u nmpononsnoit N, kH,

TOPU30HTAJIBHBIX CHUJI OT BOSI[GﬁCTBI/IS[ BOJIH Ha IJIaBY4YHC 00BEKTEI CJICAYCT ONPCACIATE IO
dbopmymnam:

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

rae & — Kod(pPUuIuMeHT, 3aBUCAIINNA OT OCAaaKH d;, M, IUIABYy4erOo OOBEKTa; MPUHUMAETCS
1o rpaduky Ha pucyHke 15;

v1 — K03hULIMEHT, TpUHUMAeMbld 1Mo Tabmuie 9, B KOTOPOW @ — HauOOJBIIHI
TOPU30HTAIBHBIA pa3Mep MPOJOJIBHOTO CHIIYdTa MOJABOJHOM YacTH IUIaBY4Yero
00BEKTa, M;

/1 — BBICOTA BOJIHBI 00ECIIEYECHHOCTEIO 5 % B cucTeMe, M;
A;u A; — 0003HaUEHUS T€ Ke, UTO U B 6.3.
X

A
0.8 I

N
0,7 N

A

0,6 AN

N

0,5 N

0,4

T
\“\

0,3 ’}-‘d

0,025 0,05 0,1 0,15 0,2 0,25 0,3 0,35 0,4 0,45 S

Pucynok 15 — I'papuk 3Hauennii kodpuumneHrta g
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IIpumedyanue— [leproa U3MEHEHUS BOJIHOBOU HATPY3KHU CIIEAYET NMPUHUMATH PABHBIM CPEIHEMY
TIEPUOIY BOJIH.

Taonuma 9

a;l A 0,5 u MeHee 1 2 3 4 u 6omnee

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

6.5Ilpu pacuere TUAPOTEXHUYECKHX COOPYKEHHH Ha [JEHCTBHE HArpysoxk,
nepearoumxcs OT IJIaByYuX OOBEKTOB Ha Nalibl, KOPHEBbIE YaCTH MPUYAJIOB M aHKEpPHBIE
OTOPbI (U1 IPUHATOTO KOJIMYECTBA, KAIMOpa U JJIMHBI CBS3EH, 3HAUECHUS HATSHXKEHUS CBs3el
B II€pBOHAYAJIbHOM COCTOSIHMM, MAacChl IOJIBECHBIX IPY30B U MECTa HX 3aKpEIUICHHUS),
HE0OX0IMMO OIPENEIIATh:

TOPU30HTAJIbHBIE U BEPTUKAIbHBIE HATPY3KH HA COOPYKEHUS U aHKEPHBIE OIOPHI;

HauOOJIbIINE YCUIIUS B CBA3SX;

NepeMelleHus IIaByduX 0ObEKTOB.

11 puMEUdYaHUEC — Ha MOpsX € NpWIMBAMU KW OTJIHMBaAMHU OIIPEACICHUC yCI/IJ'II/Iﬁ B JJICMCHTax
PACKPCIUICHU CIICAYET MPOU3BOAUTDL IIPHU CaMOM BBICOKOM U CAMOM HHU3KOM YPOBHAX BO/BI.

6.6 Harpy3ku Ha aHKEpHbIE OIOpBI, YCHUJIUS B CBA3SIX U IEPEMEIICHMS IJIaBy4HX
00BEKTOB HEOOXOIUMO OIpEeAesTh C YYETOM JAWHAMUKH JACWCTBUSI BOJIH, MpPU 3TOM
COOTHOIIEHUSI MEPHOJOB CBOOOJHBIX M BBIHY)KJIEHHBIX KOJeOaHUN IIaBydyuX OOBEKTOB
JOJKHBI IPUHUMATBCS U3 YCIIOBHS HEAOIYIIEHHS PE30HAHCHBIX SIBJICHUM.

Harpy3ku ot HaBaJ/ia NPUIIBAPTOBAHHOIO CY/HA HA COOpPY KeHHe

6.7 Harpy3ky OT HaBaja NpUUIBapTOBAHHOIO CyJHA Ha coopyxeHue ¢, kKH/m, mon
NeCTBEM BeTpa, TEYEHHMs] W BOJIH, BBICOTAa KOTOPBIX MPEBBIIIAET JONMYyCKaeMble IpHU
HIBapTOBKE 3HaYeHMs 1o Tabauue 10, caexyer onpenenats o popmyie

q zl,l—Q"” , (39)

ld
rae — omnepeyHas CHiaa OT CYMMAapHOTO BO3IEHCTBHS BeTpa, TeUeHHS W BoJH, KH
tot > s

ompenensieMas coryacHo 5.2 — 5.4, 5.6;

s — JUIMHA y4acTKa KOHTaKTa CyJHa C COOpPY>KEHUEM, M, IPUHUMAaeMasl B 3aBUCUMOCTHU
OT COOTHOIIECHMSI JUIMHBI Npuyana L, M, U JUIMHBI IPSIMOJIMHEHHON dacTu Oopra
cynHa (wnm oOHoca) [, M, COOTBETCTBEHHO:
npu L >1 1=l
npu L <[ [;=L.

11 puME€UYaHUuC — I[J'IH IIpUu4aJIbHOIo (l)pOHTa, 06paSOBaHHOl"O HECKOJIbKMMH OIlOpaMH WM IajlaMHu,

pacnpeacjiCcHue Harpy3ku OT IPUINBAPTOBAHHOI'O CyJHa CJICAYCT IMPUHHUMATL TOJBKO Ha TC€ U3 HUX, KOTOPbLIC
pacnojiararoTcsd B npeaciaax HpHMOHHHeﬁHOﬁ qacTu 60pTa CyaHa.

Tab6numa 10
VYron noaxona BEBICOTBI BOJIH /15 o, M, IOITYCKaEMBIC IIPH IIIBAPTOBKE CYJHA C PACYCTHBIM

(b poHTa BOJH K BojloU3MellleHHueM W, ThIC. T

JIMaMeTPaJIbHOM 200
IJIOCKOCTH CyJHa a, 1o 2 5 10 20 40 100 "6

rpar oJee

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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Jns onpenesnieHnss BOJTHOBOM COCTABJISIONIEH HAarpy3Ku Ha MPUYAIBHOE COOPYKEHHE OT
MPUILBAPTOBAHHOTO CYAHA LEIECO00pa3HO HCIIOIb30BaHUE METOJUKH, YYUTHIBAIOLIEH
JTUHAMUAYECKHM XapaKTep BOJHOBOTO BO3JCHCTBUSA W CIPABEAJIUMBONM BO BCEM JHAIa30HE
BBICOT BOJIH /15 ¢, 0€3 OTpaHUYCHHS €T0 AOIMyCKaeMbIMH 3HAaUeHUsIMU (TiprutoxeHue JI).

Harpy3ku oT HaBaj1a cyaHa MPH MOAX0/€ K COOPY KEHHIO

6.8 Kunernueckyro sHepruto Hapana cyiaHa E,, k/[x, npu nojaxozne ero K noproBomMy
IIPUYAILHOMY COOPYKEHHUIO CIIEYEeT ONPEeIATh 10 (GopMyIie

WV2
E =y 23
rae W — pacueTHoe BoJiou3MelleHHe (Macca) CyaHa, T,
Vs —HOpMainbHas (K TOBEPXHOCTU COOPYKEHHUS) COCTaBIIAIONIAs CKOPOCTH IOAX0/a
CynHa, M/c;
Y — KO3(h(PULIMEHT, yYUTHIBAIOIINI YCIOBHS MIBAPTOBKM M KOHCTPYKIMIO MPUYATIBHBIX
COOPYKEHUU.

3HaueHusT HOPMAaJIbHOM COCTaBJISIONIEN CKOpocTH moaxoaa Vz u KodpduimeHta y
pPEKOMEHAYETCsl Ha3Ha4aTh, UCHOJIb3YsI CIIPAaBOYHbIE JaHHbIE MPUIIOKEHHS M.

6.9 Ilonepeunyro ropusoHTalbHyl cuily Fy,, kH, oT HaBasa cynHa npu noaxone K
COOPYKEHHIO CIIENyeT ONPENEATh sl 3aJaHHOTO 3HAUEHMsI SHEpruy Hasaja cyaHa £y, k/Dx,
no rpadukaM, IOJYYEHHBIM COIJIaCHO CXE€ME€ pHCYHKa 16, cienys MO HalpaBlIEHUIO
LITPUXOBOM JIMHUH CO CTPEJIKAMU.

CymmMmapnas sueprust nedopmanuu Ey,,, KK, T0JDKHA BKITIOYATh SHEPTHIO AehopMaIiuu
O0TOOMHBIX yCTpOHCTB £, K[>k, 1 3Hepruio Aepopmaiiy IpuyaibHOTro coopyxkeHus E;, kJx;
pu E. > 10E; Benuuuny E; OIyCKaeTCsl HE yYUTHIBATH.

OHepruto JedopMaluy MpUYaIbHOrO coopyxeHus E;, kX, cienyer omnpeaensiTs o

bopmyme

; (40)

| F
E =17 (41)
2 k
rae ki — Ko3Q(UUUEHT JKEeCTKOCTH  IPHUYAIbHOIO  COOPYKEHHS B  TOPU3OHTAIBHOM
MOTIEpEeYHOM HampasiieHuu, KH/m.
[IpononbHas cuia F,, kH, or HaBama cyaHa IpH MOAXOJE K COOPYKEHHUIO JOJDKHA
OTpeNeAThCA 10 hopMyIie

F,=pF,, (42)

rae L — KodpULUUEHT TpeHUs, NPUHUMAaeMbli B 3aBUCUMOCTH OT MaTepuayia JHUIEBOU
MIOBEPXHOCTH OTOOMHOTO YCTPOWCTBA: IMpPH IMOBEPXHOCTH M3 OETOHA WJIH PE3UHBI
p=0,5; nmpu nepeBsiHHOM mnoBepxHOCTU WU=0,4; TpHU MOJUITHIECHOBBIX OpPYChHAX
p=0,1-0,15.
6.10 [lonmyckaemoe 3Ha4eHHE HOPMAJILHOM K OBEPXHOCTU COOPYKEHUSI COCTaBIISIOLIEH
CKOPOCTH MOJX0/a CyaHa Vygm, M/C, CIIEYET ONPEAeATh o Gopmyse

_ 2EIUI
adm \l} W

; (43)
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rae £, — Heprus HaBana, kJ[x, mpuHUMaeMas 1o rpadukam, MoJTy4eHHBIM COTJIACHO CXEMe
pucyHKa 16 uid ciydas HaMMEHbIIEH JOIYCKaeMOW CHIbl [, Ha NPHUYAIBHOE
coopyxeHnue (nim Ha O0pT cyaHa);
W u y — 0003HaueHuUs Te e, 4To U B 6.8.

Crnenyet y4uTbIBaTh, YTO OTPAHUUYEHUE CKOPOCTH MOIX0a K COOPYKEHHUIO MOXKET ObITh
00yCIIOBJIEHO Pa3MbIBAIOLIUM BO3/JEHCTBUEM Ha JOHHbBIE OTJIOXKEHUSI M/WUJIM KpEIUIeHHE JHa
aKBaTOPUM BOJU3U COOPYKEHUS, OKA3bIBAEMbIM IOTOKOM, BO3HMKAIOIIMM 3a CYET pabOThI
JIBH>KUTEIIEH Cy/IHA.

a) 6,
Wfe.M )

—— — — —— ]

|

Epoe /i Eg © F vF‘J:’?H

a— ot 3Hepruu E

tot

6 — ot Harpy3ku F,

Pucynok 16 — Cxema nocTpoeHus rpapukoB 3aBUCUMOCTH AedopManuii
O0TOOIHOIO0 YCTpOiicTBA (M MPUYATBHOIO COOPYKEHUA) f;

Harpy31m Ha COOPY/KECHUS OT HATAKCHUSA IIBAPTOBOB

6.11 Harpy3ku OT HaTsDK€HUsS MIBApTOBOB JIOJDKHBI ONPENENSTHCS C  Yy4ETOM
pacrnpesiefieHuss Ha IIBapTOBHbIE TyMOBbI (MJIM pBIMBI) [ONEPEYHONH COCTABJISAIOLICH
cyMMapHOW cuiel Q,,, KH, OT neicTBuMsA Ha OJHO pPacyeTHOE CYyIHO BETPA M TCUYCHMS.
3nauenus O, , kKH, npuHnmarorcs cornacHo 6.2, 6.3.

Bocnpunumaemyto ogHoit Tym60# (unu peiMoMm) cuity S, kH, Ha ypoBHe KO3bIpbKa
(pucyHok 17) oT Bcex cynoB, IIBApTOBBI KOTOPBIX 3aBEIECHBI 3a TymMOy, a Takke ee
nonepeunyro S, kH, npononsnyro S,, kH, u Beprukansnyto S,, kH, mpoekuun cinenyer
OTpenemsTh 1o GopMyIIam:

S=—"r Qo , (44)
nsino cosf3
QIUI
S, ==, (45)
n
S =Scosacosf, (46)
Sy,=S8sinf, (47)

TJI€ 7 — YUCII0 paboTaronmMx Tym0, mpuHUMaeMoe 1o Tabmume 11;
0, B — yrJibl HaKJIOHA IIBapTOBA, IPaJl, IPUHUMAEMBbIC 10 Tabwmie 12.
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Pucynok 17 — Cxema pacnpeieJieHUus1 yCHJIUSI HA TYMOY OT HATSA:KeHUs] IIBAPTOBOB

Taonuma 11

HawubOomnbiras qmuHa cyaHa [, M 50 u MeHee 150 250 300 u Oomee
Haubonbiiee paccTosiHue MEKIy 20 25 30 30
TymOamu [, M
Yucio padoraromux TymO n 2 4 6 8

Tabnuna 12
TloOKeHUs TYMO VTIJIbl HAKJIOHA IIBApTOBA, IPa
Cyna Ha NPUYAILHOM o B
COOpPYXKCHUU CYIHO B Tpy3y CYIHO TOPOKHEE

Mopckue Ha xopnone 30 20 40

B teu1y 40 10 20
Peunsie maccaxupckue | Ha xopmone 45 0 0
Y TPy30MacCakKUpPCKUe
Peunrle rpyzoBbie To xe 30 0 0

IMIpumeuanue — [Ipu pacnonoxeHUH IMBAPTOBHBIX TYMO Ha OTIEIBHO CTOSIIMX (pyHIaMeHTax
3HaYEHHE yIiia B cieayer NpuHUMaTh paBHbIM 30°.

3HavyeHWe CUJIBI HATSHKEHUs mBapToBa S, kH, mns cymoB pewuHoro ioTa AOTKHO
IpUHUMaTbCA 1o Tabnuue 13.

Tabnuna 13
Cuna ot HaTsDKeHUs mBapToBa S, kKH, 1 cynos
PacueTHOE BOIOU3MEIIEHHE | MACCAKUPCKUX, TPY30MACCAKUPCKUX,
.~ | TPy30BBIX U TeXHHUYECKOro (h10Ta Oe3
cynHa B rpy3y D, ThIC. T TEXHUYECKOro (hJ1oTa CO CIIONIHOMN . o
N CIUTOLTHON HaJICTPOUKU
HaJACTpoikon

0,1 u meHeE 50 30
0,11-0,5 100 50
0,51 -1 145 100
1,1-2 195 125
2,1-3 245 145
3,1-5 - 195
5,1-10 - 245
Bornee 10 - 295
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Cuny, nepenaBaeMyr0 Ha KaKJIyl0 KOHIIEBYIO TyMOY HOCOBBIMH HJIM KOPMOBBIMU
MPOJIOJIbHBIMM LIBApTOBAaMHU, JJII MOPCKHUX CYZOB C pacueTHbIM BOJOU3MEIEHHEM Oosee
50 Teic. T cieayeT NpPUHUMATh PABHOW MPOJOJIBHOW COCTABIISIIOIIECH CYMMApHOW CHIIBI
N, KH, OT neicTBHs BeTpa M TEUEHHs Ha NIPUILIBAPTOBAHHOE CYIHO, ONPEICICHHOU
coryiacHO TpeboBaHusm 6.2 — 6.4.

[IpumeuaHnue — bonee TouHOE onpeneneHue yCUIMKA B HIBAPTOBBIX C y4€TOM KOHKPETHOM CXEMBI
LIBAPTOBKH CY/IHA MOXKET OBITH BBIMOJIHEHO MO (hopMyaaM npuioxeHust H.

6.12 Ins  cneuuanu3upoBaHHBIX MPUYAIOB MOPCKUX MOPTOB, COCTOSILUX U3
TEXHOJOIMYECKOH IIOIAAKH U OTIENIBHO CTOSINUX I1aJ0B, 3HAYEHUS CyMMapHbIX cui (O,

ot °
Nyt OT IEUCTBHS BETpPa, TCUCHUS W BOJHEHHUS, ONpPEACNIeHHbIE cOrlacHO 6.2 — 6.4, TOMKHBI
pactpenenaThCs MEX Iy TPYIIIaMU TBAPTOBHBIX KAHATOB CIICAYIOIINM 00pa3oM:

a) Ha HOCOBBIE, KOPMOBBIE NPOJIOJIbHBIE M IIPUKUMHBIE KaHaTel — 110 0,80, , kH;
0) Ha mmpunru —1no 0,6 0, ,, kH.

Ecnu xakmas rpynma niBapTOBOB 3aBOAWTCS HAa HECKOJIBKO TAJIOB, TO PACIpenesiCHHE
YCWJIMH MEXJy HUMH JOIyCKaeTcs MPUHHUMATh PaBHOMEPHBIM. 3HaY€HUS yIiioB o U B (cM.
pucyHok 17) m uymcio pabortaromux TymMO cieayeT yCTaHaBIMBAaTh IO PACIOJIOKEHHUIO
IIBApTOBHBIX I1AJIOB.

7 JlepoBble HATPY3KU HA THAPOTEXHUYECKHE COOPYKeHH

OcHoBHbBIE PACYETHBIC ITOJOKCHUSA

7.1 JlenoBble Harpy3Ku Ha TUAPOTEXHUYECKUE COOPYKEHUS JOJIKHBI ONPENEISATHCS Ha
OCHOBE CTaTUCTUYECKUX JAHHBIX O THAPOMETEOPOIOrHUECKHUX U JIEJOBBIX YCIOBUSIX B pailoHe
PacroJIOKEHUSI COOPY)KEHMsI, MCXOJl U3 HX €XKEroJHOM BEpOSTHOCTU IPEBBIIICHUS
(oOecrieueHHOCTH), YCTaHABIMBAEMBIX B 3aBHCHUMOCTH OT KJIacca COOPY)KEHHH TIO
tabnuue 14. Harpysku oTO JbJa Ha COOPYKEHHS OIpPEAESIOTCS Ha IEpUOJ JIEAOBBIX
BO3/ICHCTBUM.

Tabnuna 14
Knacc coopyxenus LI I, IV
ExeronHass  BEpOSATHOCTH  HPEBBILICHUS 0,1 1,0
(oOecrieueHHOCTD) p, %

7.2 B 4ncno UCXOAHBIX JAHHBIX 110 PAaCyeTy JIEI0BbIX HATPY30K BXOJAT:
XapaKTEPUCTUKU T€OMETPUUYECKUX pa3MepoB U (opM peinbeda JIeITHOro MOKpPOBa;
TOJIIMHA JIBJIA;

nepemnajpl TeMIeparyp, HEOOXOJHWMBbIE IMPHU pacueTe Harpy3Ku OT TEMIIEpPaTypHOIO
paciupeHus;

MaKCUMaJbHas 1 MUHUMAaJIbHAsi CKOPOCTH MOAXO0JA JIbJIa K COOPYKEHUIO;

TeMIepaTypa BO3[yxa, HeoOXoaumas Ul pacyeTa MPOYHOCTH JIbJA; CKOPOCTb BETpa
U 1p.

7.3 cxonHble AaHHBIE A pacyeTa JIEJOBBIX HArpy3oK cClieyeT Ha3HauaTb IyTEeM
CTaTUCTUYECKON 00pabOTKM MaTepualoB HATypHBIX HAONIOAEHUNH B COOTBETCTBUHM C
€KETr0JTHOM BEPOSITHOCTHIO IIPEBBILICHNUS 10 KIIACCY COOPYKEHUN.

[Ipu oTCyTCTBUMU MaTepualoB HATYPHBIX HAOJIOEHUN JIETOBBIX YCIOBUN 3a UCXO/HbIE
JaHHbIE ~ NPUHMMAIOTCS  3HAYEHMs]  [apaMeTpoB,  IOJYy4YEHHbIE  pacyeToM IO
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TUAPOMETEOPOJOTUUECKUM YCIIOBUSIM MECTHOCTH, COOTBETCTBYIOIIUM 3aIaHHOW €XKETOqHOU
BEPOSTHOCTH MPEBBIIICHUS.

7.4 IIpoYHOCTHBIE XapaKTEPUCTHUKH JICASTHOTO TOKPOBA: MPECIIbl MPOYHOCTH JbJa MPHU
cxkatuu R. u usrubde Ry, Mlla, cnenyer BIYMCIATH IO popMyIam:

N

R = iZ(CI.+AI.)2, (48)
N3

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

rae N — KOJIMYEeCTBO CJIOEB OJIMHAKOBOM TOJIIIMHBI, Ha KOTOpOoe pa30uBaeTcs (IO TOJIIIHHE)
paccMaTpuBaeMoe JeASHOE moJie, mpu 3ToMm N < 3;

C;,—3HaueHHWE TPOYHOCTH JbJla Ha OJHOOCHOe cCxarue, MIlla, B i-M croe mpu
TEeMIIepaType ¢,

A; — noBepuTenbHas TpaHULa clydailHOM mnorpemHoctu omnpeaenenuit C;, Mlla,
omnpenensieMas METOJIaMi MaTeMaTUUeCKOW CTaTUCTUKY;

Cpu A, —3HAUCHHE TIPOYHOCTH JIbJIa HA OJHOOCHOE cxatue, MIla, B HIWKHEM cJoe
paccMaTpruBaeMoro JISJASHOTO TIOJIs P TeMIIepaType ¢, U JOBEpUTEIbHAS TPaHUIIA
ciydaitHOU norpenrHoctu onpenenenuit Cp, MIla, onpenensiembie Tak xe, kak C; 1 A;;

tp — TEMIIEpaTypa JbJa Ha TPaHHIlE JIeJ-BoJa (TeMIeparypa 3aMep3aHusi), paBHas IS
npecHoi Boabl 0°C, a 1 COJICHOM BOJIBI OTIpeessiemMast o gpopmyiie
t, =-0,057s, ,

TII€ S,y — COJEHOCTH BOIBI, %o.

7.5 HopmaTtuBHoe 3HaueHue C; ONMpENeNsieTcsl ¢ Y4eTOM TEMIIEpaTyphl B i-M CJIO€ Kak
cpenHee apu(METHUECKOe 3HAUYEHHWE IMPOYHOCTH JibJla B COOTBETCTBUM C METOJUKOMN
WCIBITAHUS JIb/1a HA OJTHOOCHOE CXKAaTHE COTJIAaCHO PEKOMEHIyeMOMY IpuiiokeHuto 1.

Pacrnipenienenne temmnepatypbl MO TOJILKHE JbJa U ONpPEIEICHUE €€ 3HAYEHUS B i-M
clloe NMPUHUMAETCS IO HATYpHBIM JaHHBIM WJIM MPU UX OTCYTCTBHM HA OCHOBE pELICHUS
3aJlauM TEIJIONPOBOAHOCTH P CTAIIMOHAPHOM pEXHME IO TeMIIepaType BO3/lyXa, CKOPOCTU
BETpa, JACUCTBYIOIIMM TEUEHUSM COOTBETCTBYIOLICH €KEroIHOI BEPOSATHOCTH MPEBBIIICHUS C
YYETOM KJIacca COOPYKEHU.

[Ipu oTCYyTCTBUM OMNBITHBIX JaHHBIX 3HaueHue C; JOMyCKaeTcs TMPUHUMATH TI0
tabnumam 15 u 16.

3HaYeHHUE JOBEPUTEIBHOM BEPOSTHOCTH O BEIMYUH R, M R, mpu pacuerax JeIOBBIX
Harpy3ok npuHumaetcs paBHbIM 0,99 s coopyskenuit | knacca u 0,95 — s coopyxeHuit
IT u III knaccos.

7.6 Ilpu paccMOTpeHHH TPOYHOCTU JibJja B YCIOBUSAX MEPBON MOABMXKKU PEUYHOTO
JeITHOTO TIOKpOBa 3HaueHus R, u Ry, onpenenenHsle 1o popmynam (48) u (49), nomyckaercs
YMEHBIIATh IMyTeM YMHOXXECHHS X Ha KO (DUIIMEHT, MPUHUMACMBIIA:

tst pek 6acceiina Cpennero u Bepxnero Amypa u rora 3abaiikanes — 0,45;

it pex Oacceitna Hmknero Amypa, Cpenneit Jlens:, Enuces no Enuceticka, O6u 1o
OkTa6pbeCcKOro U ceBepa epponeiickoit yactu Poceun R, — 0,5;

tst pek 6acceitna Bepxuero [{nenpa, Bepxueit Bonru, Kamer u To6omna, auzoBbs [loHa,
Bonru, Ypana u O0u, mexnypeubst O6u u Enuces, Bepxueit Jlensl, Annana u kpaiiHero
ceBepo-BocTtoka Poccun — 0,64;

JUI HWKHUX TedeHuil Enuces u JIeHbI U pek ux Mexaypeubs, pek OacceiiHa Anras —
0,83;

JUIS peK LEHTpa, CeBEpO-3ama/ia U Iro-BocToka espomneiickoit yactu Poccuu — 0,83.
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Tabnuma 15
THIT KPUCTAILTHYECKOT Temmepatypa IbJa B i-M CJI0€ JIeAAHOro momus £;,°C
JloBeputenbHas
CTPYKTYPEI BEPOSTHOCTb, 0. 0 | -3 | -1 | —30
TPECHOBOIHOTO JIb/Ia 3nauenus C+A,, MITa

3epHUCTHII 1,2 3,1 4.8 5,8
(CHEXXHBIH) 0,95 +0,1 +0,2 +0,3 +0,4
0,99 +0,1 +0,3 +0,4 +0,6
[IpusmaTuaeckmii 1,5 3,5 53 6,5
(cTo0uaThIif) 0,95 +0,2 +0,3 +0,4 +0,5
0,99 +0,3 +0,4 +0,6 +0,7
BookHuCTBIH 0,8 2,0 3,2 3.8
(mecroBaTo- 0,95 +0,1 +0,2 +0,3 +0,4
WUTOJTLYATHIH ) 0,99 +0,1 +0,3 +0,4 +0,6

[Ipumeuyanue — B nepnos BeceHHETo JIe0X0/Ia NP ITEPEXOJIE TEMIIEPATYPhl BO3IyXa Yepe3 HOJb
JIOITyCKaeTCsl MPUHUMATh TEMIIEpaTypy JIbJa paBHOW HYJIIO IpH ToammHe jbaa: 0,5 M — uepes 1 cytku; 1 M —
yepe3 5 cyrok; 1,5 m —gepes 11 cyrok; 2 M — uepe3 19 cyrok.

Tabnuma 16
Tun KonmuecTBo suakoii (hasel B i-M cJ10€ JIeASHOTrO oS, &;, T/KT
KPUCTAILITUYECKON JloBeputenbHas 200 | 100 | 50 | 25 | 10 | 1

CprKTy];)II;IHl:OpCKOFO BEPOSITHOCTb, O Snanenm CitA, MITa
0,8 1,0 1,6 3,4 6,0 8,4
3epHHUCTHII 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
BomnokaucThIi 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

[Ipumeuanue —KomuuecTBo )uakoi ¢Gasbl B i-M CII0€ JCAIHOTO O, &;, T/KT, OIpPEASIeTCs M0
dbopmynam:

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

1,06 —0,005¢;

g =-s,, ———L, -7,3<t;,<-22,4°C;
©0,03-0,014¢
1,17-0,005¢;

£ = =8, 2 4 < <30 °C.
72,040,106t

7.7 CtpoeHue neAssHoro mojs (PeYHOro M MOPCKOTO) OMPENeNsercs MO JaHHBIM
KpI/ICTaJ'IJ'IOFpa(bI/ILIeCKOFO HCCIICOO0BAHUA, IPU UX OTCYTCTBHUU AOITYCKACTCA IMPUHHUMATD, UTO:

JEQSHON IIOKPOB OTKPBITBIX O3€p, BOJOXPAHWIMII U KPYINHBIX DPEK COCTOUT U3
3CPHUCTOTO U IMMPHU3MATHYCCKOTIO JIbAO0B;

J'IC)I?IHOI\/’I IIOKpOB Mopeﬁ N YCTHECBBIX YYACTKOB PCK, BIIaJarOIIMX B MOpPs, COCTOUT U3
3€PHUCTOTO U BOJOKHHCTOTO JIBIOB.

TommuHa C€I10ST 3€PHUCTOTO JIbJA, PACIIOJIATAIOIIETOCS B BEPXHEH YacTH JIEISHOTO
MTOKPOBA, OTHOCHUTCS K TOJIIUHE CJIOS PU3MATHUECKOTO MITH BOJIOKHUCTOTO JIbja Kak 1:3.
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Harpy3ku Ha coopy:keHusI OT 0Jieil POBHOIO JIbJa

7.8 Harpy3ky OT BO3JIEHCTBHS ABWXKYLIUXCS JIEASAHBIX IIOJIEM Ha COOPYXKEHHS C
8EpMUKANILHOU  nepeonell 2paHbl0 HEOO0XOIUMO OINpEeNeNaTh. Ha OTAEIbHO CTOSIIYIO
onopy (pucyHok 18) ¢ mnepeaHeil rpaHbi0 B BHUAE TPEYrOJbHUKA, MHOTOTPaHHHMKA WIIU
LWIMHApUYECKoro oyepranus I ,, MH, no gpopmyie

F, , =1,26-10"Vh,\JmAk,k,R ptgy , (50)
a CEeKILUIO MPOTSKEHHOTO coopyxeHus (pucyHok 19) F.,,, MH, no ¢popmyne

F,, = 2,2:107Vh,\| Ak,pR. , (51)
rae V' — ckopocTh JBMKEHUS JIEASHOTO MoJs, M/c. JIJii BOAOXpaHMIMIL U MOPEN JOMyCKaeTCs
[MPUHUMATh CKOPOCTb JIBJKEHHUS JIEASHOTrO 1oy paBHOM 3 %-My 3Hau€HUIO
CKOPOCTHM BeTpa B PACUETHBIH NEPUOJ BPEMEHH €XKEroJHOW BepOATHOCTU
MIPEBBILIECHHS] B 3aBUCUMOCTH OT KJIacca KaUTAJIbHOCTH COOPYKEHHUS;
hg — TONIIMHA POBHOTO JIHJIA;

m — ko3¢ dunreHT GopMbl ONOPHI B IIJIaHE, TPUHUMAEMBIH o Tabmuie 17;

A — MakcuMaibHas IUIOWAAb JIEASHOTO MHOJs (WM CyMMapHas IUIOIIAAb HECKOJbKHX
JNE/ITHBIX TIONIeH, OKA3BIBAIOIIMX JABICHHE APYT HA APYra), M>, KOTOPas MOXKET
BO3/ICICTBOBAaTh HA pPACCUMTHIBAEMBI 3JIEMEHT COOPYKEHHUs, ompenernseMasl Mo
HaTypHbIM HAONIONICHUSM WM TPUHHMaeMas B 3aBHUCHUMOCTH OT IONEPEUYHbIX
Pa3sMEpOB TIPOJIETa COOPYKEHHS Kak A=317, (rme [ — posieT coopyKeHwus);

kpy — KO3 pOUIMEHT, TPUHUMAaeMbIi 110 Tabuie 18;

ky — ko3 duurent, npuHuMaeMslii o tadnuue 19;

Y — MOJIOBHHA YIJla 3a0CTPEHUS MEpeAHeN T'paHH ONOpHl B IJIaHE HA YPOBHE JEHCTBUSA
JbJAAa, TPpajJ; UIsl ONOPbI B BUJE MHOTOTPAaHHUKA WU MOJIYLHUPKYIHLHOTO OYEepTaHUS
Heo0X0 MO pUHUMATh y=70°;

R. — 0003HaUueHHE TO XK€, YTO U B 6.4;

p — IUTOTHOCTB BOJIBI, KI/M.

Pucynoxk 18 — Cxema npuJioKeHHsI HATPY3KH OT JABHKYIEr0Cs JIEASTHOTO MOJIsI HA 0T/AeJbHO
CTOSIIIYI0 BEPTHKAJIBHYIO ONOPY
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Pucyuox 19 — Cxema NPUJIOKEHUA HATPY3KH OT ABMKYHIET0CH JICAAHOI0 IMOJA HaA CCKIUI0

COOpYKeHUs
Tab6numa 17
Koadduruent JInst omopsl ¢ niepeHel rpaHbio B BUTIE
(GopmbI TPEYroJIbHUKA C YIJIOM 3a0CTPCHHUS B IIJIaHE MHOTOrpaHHHUKA
nepeaHei 2 U
FPaHI;I HOHOPH o MOIYUUPKYIBHOTO TpAMOYTOMBHHKA
B IIaHE 45 60 75 20 120 OuepTaHUS
m 0,41 0,47 0,52 0,58 0,71 0,83 1
IIpumedanue — Bcuydyae NoOaBMKKH CMEp3UIETOCA C OMOPOI JEIIHOrO MOJSA I OHOPHI C
nepeAHel TpaHbl0 B BHJE TPEYroibHUKA U IPSAMOYTOJIbHUKA NMpUHUMaercs m = 1 i omop ¢ mepeaHei
TPaHbIO B BUJI€ MHOTOI'PaHHUKA WM MOTYIUPKYIBHOrO ouepTanus m = 1,26.

Taboaumma 18
3uauenue b/hy, 0,3 u MeHee 1 3 10 15 25 50 u 6onee
Koaddurmenr 5,5 33 2,2 1,3 1,1 1,0 0,5

b — mmpuHa onopskl 1Mo (PPOHTY HA YPOBHE IEHCTBHS JIbJa, M.

Tab6numa 19
3Havenue ¢, , ¢! 107 umenee | 5107 10%-510" 107 5107 10 Gostee
Kosddunuenr £k, 0,1 0,9 1,0 0,8 0,5 0,3
€, — d(dexTHBHAsS CKOPOCTh Ae(OpMaIUH JIbJa B 30HE €r0 B3aHMOJAEHCTBUS C ONOpPOH, ¢, onpenensemas
o hopmyiie
PV
¢ kb’

rae k; — xoaddunuent, npuanMaemsiit npu b/ h, (umu b,/ h;) < 15, paBHeiM 4, a ipu b/ h; (umm

by /hy) = 25 paBusiv 2; ipu 15< b/ h; (unu b,/ h, ) < 25 kospduuuent k, onpexensercs
JIUHEWHON UHTEPIIONALMEed MEX Ty 3HAaUeHUSMH 4 U 2.
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MaxkcumanbHasi CKOPOCTb, YUUTBIBAIOIIAsl CKOPOCTh MPUJIOKEHHUS HArpy3Ku ¢ KOTOPOM
HAa4YMHAETCA 30HA XPYINKOro paspyuienus, cocrasiser 0,15 m/c, munumansHas — 0,01 m/c.
ITpu sTOM, Harpyska F.,, onpenenerHas 1no gopmyie (50), He MOKET ObITh 0OJIbILIE HATPY3KU
Fy, , MH, onpenensemoii no popmyie

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

a Harpy3ka F.,, omnpeneneHHas mno ¢opmyine (51), He MoxeT ObITh OOJbIlIe HArpy3Ku Fj .,
MH, onpenensiemoii o ¢popmyiie

F;),w = kaRcbshd b (53)

rae k — koadduuueHT, npuHuMaembiii o tadnuue 20;
bs — mMpUHA CEKIHUH MPOTSKEHHOTO COOPYKEHHUsI M0 (PPOHTY HA YpOBHE JAEHUCTBUS
JIBA, M.
Harpy3ky OT BO3#eWCTBUS JIEASHOTO IOJS Ha ONOPY C IMEpEeIHEH TPaHbIO B BHUJE
MPSIMOYTOJIBHUKA CIEAYET ONpenessTh 1o dpopmye (52).

Taonuma 20

3nauenue b/h, (wmu ny/h,) 0,3 u MeHee 1 3 10 20 25 u Gomee
Koaddutuent k (wu k) 1 0,9 0,8 0,6 0,5 0,4

7.9 Harpy3ky OT BO3ACHCTBHS JBIDKYIIETOCS JICASHOTO TOJISI Ha OTIACIHHO CTOSIIYIO
KOHUYeCKYI0 ONOpY UNU KOHUYECKUL 1e00pe3 NOAYYUPKYIbH020 oyepmanus (pucyHok 20) npu
OTCYTCTBHH CMEP3aHHUS CO JIbJOM HEOOXO0MMO ONPEEIIATh M0 popMysIam:

a) TOPU30HTAJIBHYIO COCTABJISIOILYIO HAarpy3ku £y ,, MH,

Fyp =\ bk R +10k, pgh,d” +10k, pgh, (d” = d} ) |k, (54)
0) BEpTUKaIbHYIO COCTABIIAIONLYIO HAarpys3ku F, ,, MH,
F,,=k,F,,+10°k, pgh,(d’ -d}), (55)
rae kn.1, kn2— K03 duULIMEHTHI, TPUHUMaeMble 110 Tabiuie 21;

kn3, kna, k1, ky2— KO3GGULIMEHTHI, TPUHUMaEMBbIe 110 Tadnuie 22;
p — INIOTHOCTH BOJIBI, Kr/M° ;
g — YCKOpEeHHe CBOGOIHOTO majeHus, papHoe 9,81 m/c’;
d — nuaMeTp KOHyca 10 BaTepINHUH, M;
d; — BepXHUH JuaMeTp KOHYCa, M;
B —yron HakioHa oOpasyroimeld KoHyca (TepemHeld TpaHu COOPYKCHHS
OTKOCHOT'O IIpo(uJIsi) K TOPU30HTY, Tpas;
Ry, hayn b — 0603HaueHus Te ke, 4yTo B 7.4 1 7.8.

Tabnaunma 21
-6 .12
Snauerme -0 PS4 0,1 0,5 1 5 10 25 50 100
KoaddpumenTsr:
k.1 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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Tabnuma 22
3naveHwue P, rpaj 20 30 40 50 60 70
KoaddpummenTsr:
kns 0,25 0,27 0,31 0,36 0,46 0,67
ki a 0,7 0,9 1,3 1,8 2,6 5,3
k) 2,2 1,6 1,1 0,8 0,5 0,3
ko 0,041 0,042 0,039 0,034 0,026 0,017
[Ipumeuanue — JaHHbIE 3TOH TAONUIBI COOTBETCTBYIOT KO3(DOUIIMEHTY TPEHHUS MEXY JIBAOM U
coopyxeHuem, paaomy 0,15.

Pucynok 20 — Cxema npujI0:KeHUs HATPY30K OT ABHKYIIETr0Cs JeASTHOIr0 MoJIsl HA OTAeJbHO
CTOSIIYI0 KOHHYECKYIO OTOpPY

Ha cexuuto omrxocnoco npogpuns unu omoenvno cmoswyio onopy npsamoy20ibHO20
ceueHusi ¢ HAKIOHHOU nepedHel 2panvio (pUCYHOK 21) Harpy3ka OT BO3JCUCTBUS
JBUKYIIETOCS JIEASHOTO TOJISI CIEAYET ONpeaeisaTh o GopMysam:

a) TOPU30HTAIBHYIO COCTaBJISIONIYI0 Harpy3ku £, MH,

F, = kBkAbehdtg(B+arctgf)+mh[1+A] (f=0,1)+4, (f—0,1)2]b , (56)
0) BepTUKaIbHYIO COCTaBIAOLLYIO Harpy3ku £, MH
F, =kyk R bh,+m [ 1+ 4 (f-0,1) b, (57)

rae kg — ko> dunrenHT, npuHUMaeMblii 1o Tabiuue 23;
ka — ko3 purenT, npuHUMaeMblii 1o Tadmuie 24;
my — K03 uIUeHT, NpUHUMaeMblii TIo Tabnue 25;
Aj, A2, A3 — K03PPUIIMEHT, TPUHUMAEMBbI1 110 Tabmuie 26;

m, — K03(pPUIHMEeHT, TpUHUMaeMblii 1o Tadnuue 27;

f— ko3 PuirieHT TpeHus.
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Kosdbunmentsr kg, mj; w m, NPUHUMAIOTCS B 3aBHCUMOCTH OT BBICOTBI Ah, M,
Ha/IBOJJHOTO CKOIUICHHMsI OOJOMKOB JbJla y OTKOCAa WIM IEPEeJHEH TIpaHUu COOPYKEHHS.
3naueHue Ah ompezensercs MO AAHHBIM HaTypHBIX HAOIOJEHUH, a MPU UX OTCYTCTBUU IO
3aBUCHUMOCTHU

AR =[3,7+1,6sin(B—30)]\/h, ,

pu 3ToM A/ HE MOXKET OBITh OOJIBIIIE BO3BBIMICHHS TPEOHS COOPYKEHUS HAJl YPOBHEM BOJIBI.

Taonuma 23
B, rpax 30 40 50 60 70
kg 1,0 1,5 2,0 2,5 2,5
Tabnuma 24
Ah, M 0,5 1,0 2,0 3,0 4,0
Kosddunuent ka 0,039 0,48 0,062 0,073 0,83
Taonuma 25
Al 3Hauenwus m;,, MH/m, tipu 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
Tabnuma 26
B, rpax 30 40 50 60 70
A 1,92 2,01 2,09 2,17 2,22
A, 1,19 2,68 4,70 12,20 60,0
A 2,07 1,35 0,75 0,41 0,24
Tabnuma 27
Al 3Hauenus m,, MH/M, nipu B, rpax
» 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 ciiyqae moOaBHKKM CMeEp3LIErocs € KOHHYECKHM COOPYKEHUEM JIEASHOTO IOJIA
TOPU30HTAJIBHAS COCTaBJIsIONIAs HArpy3Kku [, MH, onpenensercs Kak Ha NUIMHIPAYECKYIO
OTIOPY C pacyeTHOW IMMPUHOW b paBHOW aUaMETpPy KOHyca Ha ypOBHE JIEHCTBHS JIbJa, IO

bopmyme
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F,,= kBin,p , (58)
rze kp; — KO3QpPUIHUEHT, TPUHUMAEMBbIH 110 Tabiuue 28;
F},, — 0003HaueHue To ke, 4to B 7.8.
BeprukanbHas cocTaBisioniasi HArpy3ku £, , B 3TOM Clly4ae OTCYTCTBYET.
Taboaumma 28
Yo HakIoHa 00pa3yroIueii KOHIBI 3, Tpaj 45 60 75 90
Koaddunment kg, 0,60 0,79 0,92 1,00

o gl

Pucynok 21 — Cxema npuI0:KeHUsI HATPY30K OT ABHIKYIET0Csl JIEASHOTO MOJIsl HA COOpPY:KeHue
OTKOCHOT0 npoduis

7.10 Harpy3sky OT BO3AEHCTBUS MABIIKYILLErOCs JIEJSHOTO IOJII Ha coopyceHue,
cocmoawee u3 cucmemvl epmukanvhblx konout, F, MH (pucyHok 22) HeoOxoanmo
oTpenensiTh 1o Ghopmyre

F, =nKK,F, , (59)

p

rzie 1, — o0I1ee YrciIo KOJIOHH B COOPYKCHHH;
F}, — penenpHas Harpyska, onpezensemas 1o gpopmyie (52);
K — xoapdunueHt, onpeaenseMslii o popmyie

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

K> — xoapunrient, npuHUMaeMsblii o tadmiuie 29.

IIpuMeuanue — 3HaueHus koddduimenta K, onpeneneHupie mo Gopmyie (60), COOTBETCTBYIOT
K02(HUIMEHTY BapHAIlUH [TPeeia IPOYHOCTH JIba IIPU OAHOOCHOM CXKAaThH, paBHOMY 0,2.
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Pucynok 22 — Cxema NpUI0:KeHUs HATPY3KH OT ABHKYIIETOCS JIEISTHOTO MOJIS HA COOPY:KeHHUe
U3 CUCTEMbI BEPTHKAJBHBIX KOJOHH

Tabnuma 29

3uauenue b/a 0,1 u menee 0,5 1
Kosppuument K, 1 0,55+0, 45% %

@ — 1Iar KOJIOHH, M;

k, — xoa(durenT, npuHNMaeMsli o Tabnuue 20 npu neb /hy;

Fiy— YUCIIO KOJIOHH B IIEPBOM DAY 110 pPOHTY COOPYIKEHHS.

hg, b u k — 0603HaueHUS1, POPMYIIBI M METOJIBI MX ONPEJEeNICHHs T€ JKe, YTO B 11.7.8.

JlokajbHoe JaBJjieHHe JeT0BbIX 06pa30BaHHﬁ.

7.11 JlokasibHOE JaBiIEHUE HA TUIOLIAb HATPYKEHUS IPUHATO ONPEAEIIATH KaK
p, =7,447°7 g A<10 M
p,=1,48  mia A>10 M’

7.12 Harpy3ky = OT  BO3ICHCTBHUS  OCmano8uuie2ocsi  Nois — pOBHO20  JbOd,

HABANIUBAIOWE20Cs HA COOPYICeHUue npu Oelcmeuu medenuss 6o0vl u eempa F;, MH,
HEO0O0XOMMO OTIPEACIIATH 1Mo (popmyse

Fo=(p,+p,+p+p,)A, 61)
B KOTOPOH BEJIMYMHBI Py, Py, pi U py, MIla, onpenenstorcs no popmynam:
P, =5-107pV (62)
L hpV?
p,=5:107 20z (63)

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

Hw:zqo”sz

w,max

(65)

1€ Vimax — MaKCUMasbHasi CKOPOCTh T€UEHHUS BOJbBI OO JIbJAOM B IEPUOJ JIEA0X0a, M/C;
V.max — MAKCHMaJIbHasi CKOPOCTh BETpa B MEPUOJI JIEI0X0a, M/C;
L, —cpenHsst panuHA JIEISHOTO TMOJIsI 10 HANpaBiICHUIO IIOTOKA, IpUHUMaemas
M0 JTAHHBIM HATYPHBIX HAONIOJACHHH, TPU UX OTCYTCTBUHU ISl PEK JIOMYCKAeTCs
IIPUHUMATH L, PABHOW YTPOECHHOW HIMPHUHE PEKH, M;
I — YKJIOH IIOBEPXHOCTH IIOTOKA;
hyn A —0003HaYEHHS TE K€, UTO B 7.8.
[Ipu sTom, Harpyska F;, omnpeznenenHas no (opmyne (61), He MOXeT ObITH OOJbBIIE
Harpysku Fp ,, onpeaeneHHoi no popmysne (53) npu k,=0,1.
IIpumeuyanus
1 PacueTrnas IIUpHHAa JCAAHOr O OIS MPUHUMACTCA 110 JaHHBIM HATYPHBIX Ha6HIOI[6HHﬁ, a JIJIsd 3aTBOPOB
VIV aHAJIOTHYHBIX COOPYXXEHUI — He Ooiee IIMPHUHBI IPOJIETa COOPYKEHUSL.

2 Touky TpUIOXKEHHs pPaBHOACHCTBYIOUIEH JIEJOBOM HArpy3kd HEOOXOJUMO NPUHHMATh HIDKE
pacueTHOro ypoBHs Boabl Ha 0,2/1;B 3UMHUIT IEPUOI, a B TIEPUO] BECEHHET 0 Jenoxona — Ha 0,44,.

Harpy3ku Ha coopyXkeHHUsI OT CIUIOIIHOTO JIe[ASIHOTO TOKPOBAa IpU ero
TeMIlepaTypPHOM paclIMpeHu U

7.13 l'opuzonTaneuyto Harpy3ky g, MH/M, (Ha 1 M ainuHbl 10 PPOHTY HMPOTSKEHHOTO
COOPY)KEHHMsI) OT CIUIOIIHOTO JIEASHOTO IOKpPOBa MpPU €ro TEMIIEpaTypHOM pacIIMpEeHUU
HEOOXOMMO TMpPUHUMATh paBHON HauOOJIbLIEMY 3HAYEHUIO M3 IMOJIyYEHHBIX 3a
paccMaTpUBAaEMBbIH psif JIET.

3HaueHusi ¢ ONPENeNATcs Mo rpapukaMm (pUCYHOK 23) HpU 3aJaHHBIX 3HAUYEHUSAX
nepenagoB TemmepaTypsl Bo3ayxa A0, °C, W COOTBETCTBYIOIIUX WM PEAIbHBIX |
MIPUBEJICHHBIX TOJIIMHAX MTPECHOTO JIbAA Mg, M, U Hyeg, M.

3naueHusi AO cienyer BbIOMpaTh IyT€M PAacCMOTPEHUs rpaUKOB X0Ja TEMIIEpaTypbl
BO3JlyXa B JIEJIOCTaBHBIM HEpUOA A KaKJIOTO roja M3 paccMaTpUBaeMoOro psja JeT Ipu
JUIMTEJIBHOCTH Iepenanos ot 5 4 1o 20 cyT.

3HaueHusi h; TPUHUMAIOTCS PAaBHBIMU CPEIHUM TOJIIMHAM JibJla K MOMEHTY
TEMIIEPaTYPHOIO PACIIUPEHHUS JIbA.

3HaueHus Myeq, M, HEOOXOIUMO OIPEAETATh MO (OpMyJie C YUETOM IPHUBEACHUS BCEX
COCTaBIIAIOLIUX K (PU3NUECKUM CBOMCTBAM Jib/1a

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

rae iy — CpeHss TONIIUHA CHETa, M;
h, — noGaBoYHas TOJIIIMHA JIbAA, M, oTpenensemMas o Tabmauie 30.
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Hlepenao memnepamypur A@ = 10°C

| ,/)’ /A 4
N 1,20
AN I ¥ i

0,20

—‘i‘\\'\" g _..--"‘/
0
0,20 0,40 0,60 (.80 1,00 1,20
epenad memnepamypsr A6 = 20°C
0,40

////
VA o A T

\
i Q@" Q@ K\L‘y \,0\ X.?-Q
3 - \“{ / /
= L—1
= s e
= 0,20 0,40 0,60 0,80 1,00 1,20
S
g Mepenao memnepamypsr AO = 30°C
‘Q 0,60
%
S8 / // // //
) \'\w Q
Qb B Q‘i: \QQ/
Y d
hi2d /////r/
/ ,/
_—
0 Cas
0,20 0,40 0,60 0,80 1,00 1,20 h.,m

Pucynok 23— I'paduk 3HaYeHMIi HATPY3KHU ¢ IPU TEMNEPATYPHOM paclIMPeHUH MPECHOr0 JbJa

Taonuma 30
00aBOYHAS TOJIIMHA JIbAA /,, M, IPH CPEIHEH TeMIepaType Bo3ayxa 0,
Cpetins exopocts g e cera wa oy

W 0° -10° —20° -30°

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

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

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

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

7.14 Harpy3ky OT BO3AEWCTBUSI JIEISHOTO IIOKPOBa IIPU €ro TEMIEPaTypHOM
paciIMpeHuy Ha OTACIBHO cTosiee coopyxenue F;, MH, HeoOxomumo ompenensiTte MO
bopmyme

£ =kgb, (67)

rae k;, — koabdureHT, mpuHuMaeMbli 1o Tadnume 31;
q, b — 0603Ha4yeHus TE XK€, yTOo B 7.8 1 7.13.
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Taonuma 31
3uauenue L/b 1 5 15 25 50 75 100
Koaddpumment &, 1 2 4 6 10 14 17

L — paccTosiHEE OT OTJIETIBHO CTOSIIIETO COOPYXKCHHS 10 TPEUIMHBI, 00pa3yromeics Py MPOIOTbHOM
u3rube Jbja, 10 Oepera WK APYroro MPOTHKEHHOTO COOPYIKEHHUSI, M.

[Ipu »Tom Harpyska F;, ompexaenenHas mo dopmyne (67), HE MOXKET ObITh OOJIbIIE
Harpysku F;,, MH, onpeanensiemoii mo gpopmyse

F,, =Rbh, (68)

rae R. — o6o3Hauenue To e, 4to B 7.4.
7.15 Touky npuIOXKEHUsT PABHOJACHCTBYIOIIECH JIENOBOW HArpy3K, OIPEICICHHON
coryacHo 7.14, He0OXOMMO MPUHUMATH HIDKE PACYETHOTO YPOBHs BOJbI Ha 0,254,

Harpy3ku oT mpuMep3uiero K COOPYy:KeHUIO JIeASTHOT0 MOKPOBA NMPH M3MEHEHHUHU
YPOBHS BOJbI

7.16 BeprtukanbHyto Harpy3ky (Ha 1M JUIMHBI 1O (POHTY COOpYXEHHUS]) OT
MPUMEP3ILIEr0 K COOPYXEHHUIO JIEASHOTO IIOKpPOBAa IMpPU HM3MEHEHUM YPOBHS BOJIBI fy,
MH/m (pucyHok 24), He06X0AMMO ONpeAeNsATh o hopmyIie

2 1/12
4 1%
£, =2,24-10"pghyh_ [h—3 : (69)
g max
rae hy— U3MEHEHUE YPOBHS BOJIBI, M; TIPH 3TOM /g < Apa;
Nimax — MaKCUMaJIbHas TOJIITMHA JICISTHOTO MOKPOBA, M;
6. 2
V — KHHEMaTHYeCKast BI3KOCTh BoIbL; mIpu Temmeparype 0 °C v=1,793-10° m*/c.

=
< %B l
Y

37777: /;

>

a — ipy oHmwxeHnu Y B; 6 — npu noesienuu Y B;
VYBJI — ypoBeHb BOJIBI IIPH JIEOCTaBE

Pucynok 24 — CxemMbl IPUJIOKEHUA HATPY30K OT MPUMeP3LIEro K COOPYKEHHIO JeIsTHOr0
NMOKPOBa NPH U3MeHeHUH YPoBHA BoAbI (YB)
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Harpy3ka f;, onpenenennas mo Qopmyne (69), He MOXET ObITh OOJBIINE HATPY3KH
Jaiim, MH/M, onipenensemoii no popmyie
P 1/12

fyim =7,68:107h, | — (Gorim G ) (70)

3 ¢,lim

ghmax

/1€ G, Jim — IIPE/IEIbHOE HAIPSDKEHUE B CHKATOM clioe u3rubdaemoro JjieAsHoro nokposa, Mlla,
onpenensieMoe kak (C;+A;) g HIDKHETO CJOsI JIASHOTO TIOKpOBa IpH
TEMIIepaType #, B cllydae NOHM)XEHMS YPOBHS BOJbl WJIU Ui BEPXHErO CIIOS
JIeASTHOTO IOKPOBa IPU TEMIIEPATYpE #, B CIIydae MOBBIILIEHUS YPOBHS BOJbI;

Otlim — IPEJIEIbHOE  HANpsOKEHUWE B PACTIHYTOM  CJIO€  W3rMbaeMoro  JIeJsHOro
nokpoBa, MIla, ompenensemoe kak 0,3(C;+A;) st BEpXHETO CJOS JIEASHOTO
MIOKpOBa IpU TeMIlepaType #, B Cilydyae IOHW)KEHHsS] YPOBHS BOAbI WIH IJis
HUIKHETO CJIOSl JIEASHOTO IOKpOBa IMpU TEMIIepaType #, B Cilydae IOBBIIICHUS
YPOBHSI BOJIBI;

C;, A, t, —0003HaUYEHH TE K€, UTO B 7.4.

7.17 MoMeHT cuibl, BOCHPUHUMAaEMbli 1M MPOTSIKEHHOTO COOPYKEHUS OT
MpUMEp3IIEero JeasHoro mokposa, M, (MH-M)/M, npu U3MEHEHUU YPOBHS BOJbI
(pucynok 24), He0OXOAMMO OTIPEACIATH 1O hopMyIie

1/6

3
M, =2,2-10"pghyh. B | (71)

2
v

rae ho, hmax — 0003HAYEHHS T€ XKe, 4TO B 6.16.
[Ipu sTOM MOMeEHT cuibl M), onipeneneHHsbIi o dopmyse (71), He MOXKET ObITH OOJIbIIE
MoMeHTa M jim, (MH-M)/M, onipeaensiemoro no gpopmyine

2
_ hmax (Gc,lim + cyt,lim)
[lim — 12

/1€ G Jim, Otlim — 0003HAUEHUs Te€ K€, uTo B 7.16.

7.18 BepTukalibHYI0 Harpy3Ky Ha OTJAEJIBHO CTOSIIIYI0 OMOPY WA CBAMHBIA KYCT OT
MPUMEP3IIETO K COOPYXEHHIO JIEJTHOTO TIOKPOBa IPH HM3MEHEHHH YPOBHS BOJBI
Fq,, MH (pucyHnok 25), HE0OX01MMO OIIPEeIsaTh 10 Gopmyiie

_ 2
F,, =k.Rh (73)

max

; (72)

rne kr— xo3¢hGuIKeHT, onpeaensieMslil 1o popmyiie
k,=0,6+0,15D/h,,,, (74)

rae D —nonepeuyHslid pazmep (AuaMeTp) Oonopbl WM CBAMHOTO KYCTa, M;
Ry ¥ hinax — 0003HaUEHHMS TE K€, 4TO B 7.4 11 7.16.

IMpumeuanue — [Ipu npsMoyroabHOi hopMe OMOPHI B IJIaHE CO CTOPOHAMU, HIIH JIJIsI COOPYKECHHUS,
COCTOSIIETO U3 CUCTEMBI KOJIOHH MJIM KYCTa CBall ¢ BHEIIHMMH pa3MepaMu OIOPHOM YacTH Ha YpOBHE JeHcTBUA

npaa b U ¢, M, ToIycKaeTcsl MpUHUMaTh D =+/bc , M.
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P

\

L

a — nipu oHwkeHnu Y B; 6 — npu noseimennn YB

Pucynok 25 — Cxembl IPUJIOKEHUS HATPY3KH K OTAeJIbHO CTOsIIIEll onope OT MpUMep31Iero K
Hell JIeAHOr0 MOKPOBA NPH U3MeHEeHUH YPOoBHS Boabl (YB)

7.19 BepTukaibHYIO0 Harpy3ky Ha COOPYXEHHUE, COCTOSIIEE U3 CHCTEMbl BEPTHUKAIBHBIX

KOJIOHH, OT MpHUMEp3LIEro K OIopaMm JEeASHOTO IOKpOBa MPU H3MEHEHUH YPOBHS BO/JIbI
Faz, MH (pucyHOK 26), He00X0IMMO ONIPENEIATH 0 (hopMyIIe

F, ,=KF,,, (75)

K=TIK; (76)
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rae K — xoapduiment, onpenenseMblii Kak MNpousBelneHue KodpuuueHTos Kji,
NPUHUMAEMbIX JJIS1 KaXIOW M3 n KOJOHH IO rpadukaM pUCyHKa 27 mpu
3
gh :
T =2 11/12;
max v
Ak — PacCTOSIHUE OT OCH NPOU3BOJILHO BbIOPAHHON OCHOBHOM KOJIOHHBI JI0 OCH
k-11 KOJIOHHBI (pUCYHOK 26), M;
b, ny, hyax 1 Fg,, — 0003HaueHMs T€ %€, yTo B 7.8, 7.11, 7.17, 7.19.

3aJlaHHBIX 3HAYECHUSIX ay, b U MapameTpa A =

aaaaaa

Pucynox 26— CxemMa NpPHJIOKeHUS] HATPY3KM K COOPY:KEHHMIO, COCTOSIIEMY H3 CHCTEMbI
BEPTHKAJIBHBIX KOJIOHH, OT MPUMeEP31Iero K HeMy JIEASIHOT0 MOKPOBA NPH MOBBHIIIEHUH YPOBHA
BO/bI (IPH MOHMKEHHH YPOBHS BOJbI CUJIa [,y HAaNpaBJieHA BHU3)
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0.36

0.9

0,75 /

/ A =0.09

/
0,6 |

0.45

3 6 9 12 IS
2a,/b

Pucynok 27 — I'papuku 3Ha4eHuii Ko3ppuuueHToB K,

Harpy:mn Ha COOPY/KEHUSA OT 3aTOPHBIX U 32KOPHBIX MacCC JIbJa

7.20 Harpy3ky OT ABMXKYIIEHCS 3aTOPHOM MAacCCHI JIbJJa HA OTAEIBHO CTOSALIYIO OIOPY
Fy j, MH, Heo0xoauMo onpeaensaTs o Gopmyie

rae Ry ;— HOPMAaTMBHOE COIPOTHBIICHHE 3aTOPHOM Maccel Jpaa  cMatuio, Mlla,
omnpejensseMoe IO JaHHbIM HAaTypHbIX HaOMIOJEHUM; MPU HMX OTCYTCTBHH
JOIyCKaeTcs IPUHUMATh PaBHbIM:

0,45 MIla — it ygacTkoB pek ceBepHee JuHMM «Bopkyra — XanTel-MaHcuiick —
Kpacnosipck — Yiran-Y 13 — birarosenienck — HukonaeBck Ha Amype»,

0,35 Mlla — mexxny nunusimu «Bopkyra — Xantsi-Mancuiick — KpacHosipck — Ynan-Yin —
binarosemenck — HukonaeBck Ha Amype» u «Apxanrenbck — KupoB — Yda —
Ycerb-Kamenoropek»,

0,25 MlIla — roxxnee nunun «Apxanrenbck — Kupos — Ya — Ycerp-Kamenoropeky;

hp,; — pacyeTHas TOJIIMHA 3aTOPHONW Macchl, M, OIpenenseMasl 0 JAHHBIM HaTYPHbBIX
HaOJIOACHUH, a PU UX OTCYTCTBUU 110 GOpMyIie
hy; =1,45H,7, (78)
rae Hp; — cpenHss riryOuHa peKkH BbIILIE 3aTOpa MPU MaKCUMaJIbHOM Pacxo/ie BOJbl 3aTOPHOTO
nepuoja, M;
m, b — 0003HaueHus T€ XKe, 4To B 7.8.
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7.21 Harpysky OT OBMXKYLICHCS 3aKOPHOM MacChl Ha OTHEIIBHO CTOSINYIO onopy F% j,
MH, nHeo6xoaumo onpeaensTs no Gopmysne

Fb,j = mRb’]bh] , (79)

rae Ry, ; — HOPMAaTHBHOE CONIPOTHBIICHUE 3a)KOPHOM Macchl cmaTuio, MlIla, onpexnensemoe no
JAHHBIM HATYpPHBIX HAONIOJECHUN; IPU HUX OTCYTCTBUU JOIYCKAEeTCs NMPUHUMATh
paBHbiM 0,12 MI]a;
hj—pacueTHas TOJNIMHA 3aXO0pa, M, OIpejenseMas IO JaHHBIM  HATYpHBIX
HaOJII0/IEHUH; IPU UX OTCYTCTBUU JIOMYCKaeTcsl NpUHUMaTh paBHOM 0,8 OoT cpenHeit
rI1yOUHBI TIOTOKA IPU PACX0/JIe BOJIbI 3aKOPHOT0 IEPUOA;
m, b — 0003HaUeHus T€ XKe, 4To B 7.8.

Harpy3ku ot ABMIKYyLIerocst Topoca

7.22 Harpy3ky OT BO3JEHUCTBHS JBHXKYIIErOCS TOPOCAa HA COOPYKEHHSI BEPTUKAIBHOTO
u otkocHoro npoduist F,, MH (pucynok 28), HeoOxoauMo onpeaensits no Gopmyie

F.=F,+F.+F, (80)
rae I, — Harpy3ka oT HaJBOJHON 4acTH Topoca (napyca), MH;

F, —Harpy3ka OT KOHCOJIMIUPOBAHHOW yacTH Topoca, MH;
Fi —Harpy3ska ot kuis topoca, MH.

1 — HangBO/HAS YacTh Topoca (mapyc); 2 — KOHCOJIUIMPOBaHHAs 4acTh Topoca; 3 — KHJIb TOpoca

Pucynok 28 — PacueTHast MojieJib TOPOCa B MOMEHT HanG0JIbIIEro BO31elCTBHS HA COOPY KeHHe

7.23 Harpy3ka OoT HaJlBOJHOM YaCTH TOPOCa BBIYHUCISAETCA 1O (hopmyram:
a) TOpU30HTANIbHASI COCTABIIAIONIAs HAarpy3Kku Fy, 5, MH,

F;J,h = 0’ 5 ':10_6 plg (1 _Wu )h;ku,(p + CuCtg(pu (ku,c - 1) hu :Ibu 5 (81)
0) BepTUKaibHas COCTaBJstoOIas Harpy3ku F,,,, MH,

F :Fu,htg(90—[3—ocf)—O,SCcctg(putgafhubu; (82)

u,v
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r1e p; — INIOTHOCTH JIbJIa, KF/M3;

\,, — IOPUCTOCTH (MYCTOTENOCTh) JIEATHOTO 00pa30BaHus, MPHU OTCYTCTBUH CHEIUATBHBIX
HCCIEA0BaHUM, TOIIyCKAeTCsl MpUuHUMATh ,=0,5;

b, — cpenHsisi MMpPUHA TIPETPajbl O GPOHTY B 30HE NEHCTBHS JICISTHOTO 00pa30BaHUs, M;

c, — 3a1en MeXIy oOJIoOMKaMu JibJa B JeAsHoM oOpaszoBanuu, MIla, onmpenenseMbiii 1mo
ONBITHBIM  JaHHBIM; TNPH  HUX  OTCYTICTBMH  JIONYCKAaeTCs  IPUHUMATH
¢,=0,003...0,005 MlIla;

@ik — YroJl BHYTPEHHETO TPEHHUS JeASHOrO oO0pa3oBaHusA, Tpaj, IMpPH OTCYTCTBUU
CHeIUaIbHBIX UCCIEA0BAaHUN TPUHUMATE @ = 35 — 40°;

h — riyOMHa MOTPYKEHUS KUJIS;

h, — pacdeTHasi BbICOTA JICJITHOTO OOpa30BaHUs, OompenessieMas M0 HATYPHBIM JTaHHBIM;

MIPU UX OTCYTCTBUH JOITYCKAETCS ONPEACIAThH /1, TI0 popMmyrie

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

rae 5, — TONIIMHA JIbJa HA MOMEHT 00pa3oBaHus Topoca /g, M, HO He 6omee 0,6 M;
kuo ¥ ky o — KO3 (ULIHUEHTH  TOPU3OHTAJIBHONM  COCTABIJIAIOIIEH  IACCUBHOTO  JABJICHUSA
JeASTHOTO 00pa30BaHMsl, BRIUUCIsIEMBIE 110 (popmymam:

2
cos(@y +90-B)

. 84
w0 cos(90—[3)[1—\/k_1} o
( )|
cos(@; +90-B+a,

. e 85
u,c COS(90_B)|:1_\/E:| 3 (85)
‘o sin((pl-k +ocf)sin((pl-k—ocu) . (86)
1 cos(go_B—a‘f)cos(90—B+au),
L sin((pl-k+(xf)sin(pl-k (87)
2 cos(90—B—ocf+ocu)cos(90—B+OLu),
. cos(90—B)cos(90—B—Otf) (88)

. cos(90—B—ocf +ocu)cos(90—[3+ocu)’

TJ€ Oy — YrOJI TPEHHUS MEXKIY JIBJOM M COOPYKEHUEM, TPaLT;
o, =arctgf , (89)

f— KO3QOUIMEHT TpeHUs MEXIY JbIOM U COOPYXKEHHEM, NMPU OTCYTCTBHH CIIELHUAIbHBIX
uccienoBaHuil nomyckaercs npuaumath f = 0,1 —0,2;

0y, —YroJl HakJIOHAa OTKOca JIeASHOTO 00pa3oBaHUs K TOPU3OHTY, IpPU OTCYTCTBUU
CHelHalIbHBIX UCCIIEOBAaHUM OIMyCKaeTcsl NPUHUMATh oy, = 30°;

B — o6o3HaueHue ToO ke, 94To B 7.9.
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Touka NpUIOKEHHsS PABHOACHUCTBYIOIIEW HArpy3Kd OT HAJIBOJHOM YaCTH JIEISHOTO
oOpa3oBaHusi NpUHUMAaeTcs Bbllle ypoBHS Boiael Ha 0,334, npu F,,<0 Harpy3ka Ha
COOpY’KEHHE HAIPABIICHA BBEPX.

7.24 Harpy3ka OT KOHCOJTUIMPOBAHHON YaCTH JICASTHOTO 0Opa30BAHUS BBIYUCIISETCS 110
dbopmynam:

a) TOpPHM3OHTaJbHas cocTaBisowmas Harpysku F.,, MH, mo dopmyne (52) — mus
OTJIENbHO CTOSILIET0 coopyXeHuss u 1no dopmyie (53) — i CEeKUUH MPOTSKEHHOTO
COOPY)KEHMsSI C 3aMEHOM B HHUX BEJIMYUHBI /; HA h, — PacCUETHYIO TOJIIUHY
KOHCOJIJUPOBAHHOM 4YacTW, M, M yMHOXEHHEM 3HaueHus R, Ha Ko3dduumeHt
7. — OTHOILEHUE TPOYHOCTEH KOHCOJUAMPOBAHHOW 4YaCTH M POBHOIO JIbJla Ha CXaTHe,
OTIpE/IeNIIEMbIIl 110 ONBITHBIM JIJAHHBIM; IIPU UX OTCYTCTBUU JOIycKaeTcs NpuHUMaTth r.=0,8,
rae hg, R, — o003HaueHus Te XK€, 4To B 7.8; TOJIIMHA KOHCOJIHJIMPOBAHHOW YaCTH TOpOCa
NpUOIMHKEHHO MOKET ObITh npuHsATa paBHO# /.=(1,8-2,0)A, (mpuioxxenue P).

0) BepTUKalIbHas cOCTaBJstomas Harpy3ku F., MH,

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

Touka mNpUIOKEHNS PABHOJACHCTBYIOIIEH HArpy3Kd OT KOHCOJIMJIMPOBAHHOM YaCTH
MIPUHUMAETCs HUXe YpoBHS BoJbl Ha 0,5/,

7.25 Harpyska oT Kuiist BBIYMCIsIeTCS IO (hopMyiaM:

a) TOpU30HTANIbHAS COCTABIISAONIAs HArpy3kH £y, MH,

F,, = 0,5[10-6 (p-p,)g(1-w, )(h ~h) k +Cictgo, (k ~1)(h, —h(,)}bk, 91)

0) BepTUKalIbHasl COCTaBIIsIIOIIAs Harpy3ku Fy,, MH,
F,, =F,,tg(90-B-a,)-0,5C,ctgo,tga, (b ~h,)b,, (92)

/1€ Y — IOPUCTOCTh (IIYCTOTENOCTh) JIEASTHOIO O0pa3oBaHMs, OINpenaessemMas M0 ONbITHBIM

TAHHBIM; IIPU UX OTCYTCTBUU AOIycKaeTcs npuHumath Y= 0,3 — 0.,4;

hi —pacueTHass TiyOMHA JIeTHOTO 0O0pa3oBaHWA, M; IpPU HA3HAYEHUU PACUETHOMU
II1yOUHBI JIEJSTHOTO 00pa30BaHUsl MOKHO NPUHSATH, 4TO A, /hi = 2 — 6;

by — cpenHsisa myprHA IPErpaabl o GPOHTY B 30HE ACHCTBUA JIEATHOTO 00pa30BaHMUS, M;

Cy — cuernnenue (¢ yueToM 3arerna) JjeasHoro oOpaszoBanus, Mlla, ompenensemoe 1o
ONBITHBIM  JaHHBIM; HOpPU  UX  OTCYICTBUM  JIOIYCKAaeTcsi  NPUHUMATH
C=0,02—-0,03 MIla;

(Qr — yroJl BHYTPEHHETro TpPEHHUs JIeISHOTO OOpa3oBaHUs, Ipajl, OIpeaeIsieMblii IO
OTBITHBIM JAHHBIM; IIPU UX OTCYTCTBUU JOIYCKAaeTCsl MPUHUMATh O=15 —20°;

ki — kooPuImeHT  rOpU3OHTAIBHOW  COCTaBISIONICH  IMACCUBHOTO  JIABJICHUS
HarpoMOXJIeHHsI 00JIOMKOB JIbJa, BBIYUCIISIEMBIH 110 popMysiam:

2
cos (@, +90-B)

- cos(90—B)(1—\/H) ; (93)
sin @y + ot/ )sin (¢ ) (94)

k4 = 5
cos(90—B—ocf)(cos 90-B)
p — 00603HaUYECHHE TO K€, 4TO B 7.9.
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Harpyska Fj;, onpenenennas no ¢gopmyne (91), He MoxkeT ObIThb HU B KaKOM cllyyae
Oounble Harpy3Kku Fjj, onpeneneHHon no ¢popmyie (79) npu 3ameHe B Hell BeNU4MH b U /h; Ha
by v (hx — h;) COOTBETCTBEHHO.

Touka NpUIOKEHUs PAaBHOJACHUCTBYIOIIEH HArpy3KH OT IOJBOJHOM 4YacTH JIEISHOIO
o0Opa3oBaHus MpUHUMAaETCs HIKe ypoBHs Boabl Ha 0,33 (A — A¢) .

IIpumeuanue —Harpy3ka Ha COOpy)KEHHE BEPTUKAIBHOTO MPOGUIIs onpeaesercs mpu f=90°.
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IIpunoxenne A

(pexoMeHyemoe)

9JieMeHTbI BOJIH Ha OTKPBITBHIX U OIrpa*kKACHHLIX aKBATOPUAX

A.1 DnemeHTBl BeTpa HaJl MOBEPXHOCTHIO BOJOEMOB JOJDKHBI ONPENENATHCS ITyTEM
YUCJICHHOTO TIPOTHO3a HAa OCHOBE PE3yJbTAaTOB CTATUCTUYECKOW OOpabOTKM OapuyecKux
MOJIEW C TOMOILBIO BEPOSTHOCTHOIO MOJEIMPOBAHUA M C Y4YETOM HATYPHBIX JIaHHBIX,
MOJYyYCHHBIX B  COOTBETCTBMM ¢ TpeboBanmsiMu [1] w [2] 1O WHXKEHEPHO-
TUIPOMETE0POJIOTMUECKUM U3bICKAHUSAM U1 CTPOUTENBCTBA.

A.2 DneMeHThl TEeYeHUHl MO TIyOMHE BOJIOEMOB JIOJDKHBI YCTAHABIIMBATHCS ITyTEM
TUIPOIMHAMUYECKOTO U BEPOSITHOCTHOTO MOJIEIMPOBAHUS C YYETOM 3JIEMEHTOB IPHJIMBHBIX
M CTOKOBBIX TEYEHHH, a TakKe HATypHBIX [aHHBIX, IOJIYYCHHBIX B COOTBETCTBUHU C
TpeboBanusmMu [1] u [2] MO WHXEHEPHO-THAPOMETECOPOJOTUYECKUM HW3BICKAHUSAM IS
CTPOUTEINICTBA.

A.3 Ompenenenuie 3J€MEHTOB BOJIH HA OTKPBITBHIX M OIPAXKJIEHHBIX aKBATOPUAX CIEAYET
IIPOBOJUTH Ha OCHOBE MaTepuasos A.6 — A.20.

B kauecTBe MCXOAHBIX JAHHBIX CIEAYET HMCIOJIB30BAaTh KapThl TNIyOMH W JaHHBIE 00
AJIEMEHTAaX BETPa, MOJIYYEHHBIX B COOTBETCTBUHU € A. 1.

Pexomenayercs mpoBoAUTh BepU(DUKAIIMIO TTOTYICHHBIX 3HAYEHUN DJIEMEHTOB BOJIH HA
OCHOBE JIAHHBIX HW3MEPEHHH, BBIMOJHEHHBIX B HATYPHBIX YCIOBHSIX B COOTBETCTBUH
c[1]u[2].

A.4 Tpancopmanto BOJH Ha TEUYEHUU CJIEAYeT YUUTHIBaTh C TMOMOUIbIO
anpoOMpPOBaHHBIX METOJIOB pacyeTa.

A.5 Jlommyckaercs ompeneIeHue XapaKTEPUCTUK BOJIHEHUS Ha  OCHOBE
TUAPOIMHAMUYECKOTO U BEPOSITHOCTHOIO MOJEIUPOBAHUS C UCIOJIb30BAHUEM CIEKTPAJIbHO-
JMCKPETHBIX WM CIIEKTPAIbHO-TIapaMETPUUECKUX MO/IENIEH.

Bepudukanuo pe3ynbraToB THIPOJIUHAMHUYECKOIO MOJAEIUPOBAHUS PEKOMEHIYETCs
MPOBOJUTH IO WMEIOIIMMCS JaHHBIM HM3MEPEHUI XapaKTEPUCTUK BOJIHEHHS B HATYPHBIX
YCIIOBUAX WM HA PU3NYECKUX MOJETISX.

JJieMeHThI BOJIH B INIy0OKOBO/HOI 30He

A.6 Cpennsisi BeICOTa hg, M, B CpEeIHUN TepHOI BoJH 1, C, B TITyOOKOBOJHOUW 30HE
JOJIKHBI OIIPENENAThCS 0 PacueTHOM CKOpOCTH BeTpa V), Mo BepxHell ormbaromiei KpuBon

pucynka A.l. Ilo 3HaueHusM Oe3pa3mepHbIX mapameTpoB gt/'V,, u gL/Vj , 1 BEpXHEU

orubaroIIeil KpUBOH clieayeT OnpeAesaTh 3HaueHus ghq / Vj u gT/V, ¥ 1o MeHblIEMY U3

HUX IPUHATH CPEIHIOK BBICOTY U CPEIHUN MEPHUOJ BOJIH.

JUinHy pa3roHa BOJIHBI L, M, CJelyeT ONpeNesTh 10 KapTorpapuueckoMy MaTepraiy ¢
YYE€TOM HaIlpaBJICHUS BETPA.

3HaueHus JJIMHBI INPEACIBHOI0 pasroHa Lu, M, AOIMYCKACTCA IMPUHHUMATH I10 Ta6J'II/IIIC
A.1 s 3a1aHHOM pacyeTHON CKOpOCTH BeTpa Vyy, M.

Taonuma A.l

CkopocTb Betpa V,,, M/c 20 25 30 40 50
3HaYeHUS IITUHBI IPEAETBLHOTO pa3roHa L, 10° .M 1600 1200 600 200 100

CpenHo JUIMHY BOJTH Ag, M, TIPH W3BECTHOM 3HAYCHHH I CIIEIYET OMPENCIATH IO
bopmyme
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—2
_gr
2n

IIpumeuanue — [lpu nepeMeHHBIX CKOPOCTSAX BETPa BIOJIb Pa3roHa BOJIH JIOMYCKAETCS IPUHUMATh
hy; TO pe3yapTaTaM IOCNIEAOBATEILHOIO OMNPENCICHUS BBICOTHI BOJHBI JUIS YYacTKOB C ITOCTOSHHBIMHU
3HAYEHUSIMU CKOPOCTH BETpA.

Ay (A.1)

A.7 BoicoTy BOJHBI i %-HOW 00ECIIEUEeHHOCTH B CHCTEME /g, M, CIIEAYET OINpPENesITh
YMHOKEHHUEM CpellHEeH BBICOTHI BOJH Ha KO3()QUUMEHT k;, NMpUHUMaeMblii Mo Trpadukam

pucynka A.2 s Oe3pa3MepHOil BenwuuHbl gL/ Vj. [Ipu cnoxHoil KoHpuUrypanuu

. 2 7 2
OeperoBoil 4epTel 3HaueHue gL/V, HOMKHO NPUHUMATBCS IO BenUuuHe ghq/V,, u

BepxHel orubaronieit kpuBoi pucynka A.1.

DneMeHTHI BOJIH ¢ 00€CIIeYeHHOCThIO 1o pexumy 1; 2; 4 % HeoOX0oAUMO TPUHUMATS I10
(GYHKIMSAM paciipeieieHtsl, ONpeIessieMbIM IO HaTypHbIM JTAHHBIM.

A.8 [Ipu cioxxHO#l KOH(UTrypalMy MOABETPEHHONW OeperoBoil JMHUM CpelHss BbICOTA
BOJIH /g, M, MOXET ONPEAEIAThCA 10 (hopMyIie

_ — - — — =2 — =
ha =0,1\/25h1 +21(h2 +h_z)+13(h3 +h_3)+3,5(h4 +h_4), (A2)

rne hn,, M, (mpu n=1; £2; +3; F4) — cpenHue BBICOTHI BOJIH, KOTOPBIC IOJIKHBI
MIPUHUMATHCS COTJIaCHO PUCYHKY A.l 1o pacueTHOM ckopocTu BeTpa V), u MpoeKusaM ydyeit
L,, M, Ha HampaBJieHHE TJaBHOTO Jy4a, COBIIQJAIOLIEro C HampaBieHHeM Berpa. Jlyum
MIPOBOJISITCS. U3 PACUETHOM TOYKHU JI0 MepeceueHus ¢ JMHUel Oepera ¢ uuTepBajioM + 22,5° ot
[JIABHOTO JIy4a.

[Ipu Hanuuuu nepes pacueTHBIM CTBOPOM OOJIBLIIOTO KOJIMYECTBA MPENSATCTBUI B BUJE
OCTpPOBOB C YIJIOBBIMU pa3MepaMu MeHee +22,5° U cyMMOU YIioBbIX pa3MepoB Oosee 22,5°

CPEIHIOIO BBICOTY BOJIH /1, , M, B CEKTOPE 7 CIEAYET ONpPENENsITh 10 hopMyie

— = .
gLV, ghil, gd/V?
56 0.14 T .
E 0,12 >
s 012 ="
E 0,09
4.0F0.08F 1 [ 1
[ 0.07F Sr— 08
L 0.06 = 0.6
3,0f-o0.05F =1 05
G R = — 0.4
i 0,04 — 03
- -
20E>% H——= 02
.0 F H
1.8} 0,02 Z —
1.6F ~
14k — 0.10
’ A 0,08
S 12T 00 1] 0,06
= H ,,,é, = i 0,05
s 0,04
——
= - 0.03
T 0,02
w“‘_‘
2
- 0,01
Pl
1 1 e 1 11 1 1 i 1 L il 1 I A 1
2 3456 8 2 3 4568 2 34568 2 34568 2 3
10 100 1000 gLV,
[ N RPN, SO OO T U 1 | 1 [N AT S R |
100 2 3 456 81000 2 3 4 56 810000 2 3 4 56
gtV

Pucynok A.1 — I'paduku 1J151 onpenesieHusi 3JieMEHTOB BETPOBBIX BOJIH B IIy0OKOBOIHOM
M MEJIKOBOAHOM 30HAX
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k I}
hn = Zai‘m'hm' +2anhnj ) (A.3)
i=1 j=1

1€ &y, Vyj — COOTBETCTBEHHO YIJIOBBIE Pa3Mephl i-TO MPEMATCTBUS U j-TO IPOMEKYTKA MEKIY
COCEIHUMU TPETSATCTBUSIMH, OTHECEHHbIE K yriy 22,5° (i=1,2,3...k,; j=1,2,3...,
[,) B mpenmenax n-ro CEKTOpa, Ha3HadyaemMoro B wuHTepBaie =+11,25° ot
HaIPaBJICHUS JTy4a.

Cpennue BBICOTBI BOJH /i, hpj, M, CleOyeT ONpEAeisATh IO PUCYHKY A.l mo

pacyeTHOM CKOPOCTH BETpa M PasroHy L, paBHOMY IpoeKuusm Jyded L, u L,, M, Ha
HanpasiieHue BeTpa. Jlyuu L,; u L,; paBHbI COOTBETCTBEHHO PACCTOSHUIO OT PACYETHON TOYKU
710 TIepECEeUeHus C i-M MPEMSITCTBUEM WJIH MOJABETPEHHBIM OEPEroM B j-M IMPOMEXKYTKE.

Cpennuii mepuoj; BOJH ompefensercs 1o Oe3pasmepHomy mapamerpy g7/V,,,
KOTOPBIA TNPUHUMAETCS COTJIACHO PHUCYHKY A.l TNpu W3BECTHOM 3HAaYeHUU gh4 /Vj .

CpenHioro IIuHY BOJIH CIIEIyeT Onpeaenarts no Gopmyne (A.1).

IIpumeuanue — Konpurypamus Oeperopoit 4epTbl MPUHUMAETCS CIONKHON, €CITU L pay/Liin =2, TIE
Lyax 1 Ly, — HauOONBINNA W HAUMCHBIIMKA JIYYH, TPOBEJCHHBIC W3 PAaCUCTHONH TOYKH B cekTope +45° oT
HAIPAaBJICHUS BETpa JI0 MEPECCUCHHUS C MMOABETPEHHBIM OEpPEroM.

A.9 TlpeBbllIeHHe BEPIIMHBI BOJIHBI HaJl PACUETHBIM YPOBHEM 1), M, OIPEAENAETCS 110

=2
Oe3pasmepHOMy mapameTrpy m./h; (pucyHox A.3) mus naHHoOro 3HaueHus h; /gl npu
d/ha=0,5.

3,0
-——"'—'—-—’ i=0, 1 %
— e
2,5
LT 1%
',/ o L ——TTT 1] 2%
2 =
L
1,5 ———
13% gL/Vvi

0I 20010 4000 60100 8000l 1 1 0000l 120|00

|

| |
0 01 02 03 04 05 06 07 08 09 1,0

gd/Vy;

Pucynok A.2 — I'papuxn 3Hauenuii kodpdunuenrta k;
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Tlc,sur / h[ /7,
- ——7=0,002
n./h, gl”
0,004
09
N 0,006
\
\ L[ [o0
\ \ \ AN
0,014
08 cad
\ \
0007 \ T[T\ \ M
\ A \Y
\ o078
\ \ 0,022
07 \ \ A 0,027
Y —
A \‘ N
\ \ \ \\
N
06 \ TS
N N
) NI
N~
05 ] s
70,01 0,02 0,03 004 0,06 0,080,1 02 03 0405
d/\a

Pucynok A.3 — I'padukn 1151 onpenesieHust 3HaYeHuii 1. / h; B MeJIKoBOIHOI

M T g, / h; B IpuOOiinoii 30Hax

JJ1eMeHThI BOJIH B MEJIKOBOIHOM 30He

A.10 Beicoty BosH i %-HOM 00€CIeYeHHOCTH /;, M, B MEJIKOBOJHOM 30HE C YKIOHAMH
nHa 0,002 u Gosee ciemayeT onpeneisaTh o Gopmyie

h =k Jok.ha , (A4)

rae k; — koaddunueHT TpaHchopMaluu;
k, — ko3 QpuIeHT pedpaxiuy;
k; — 06001eHHBIN KOAhOUITMEHT TOTEPh.
k; — k03 purineHT 06eCIeUeHHOCTH BOJH B CUCTEME.
Koadbduuuentsl &y, k- u k; cnenyer onpenensarts o A.11.
JlnuHa BOJIH, TEPEMEMIAIOIUXCS W3 TIIyOOKOBOJHON 30HBI B  MEJIKOBOIHYIO,

OTpeJeNeTCs 0 PUCYHKY A.4 MpH 3a/laHHBIX 3HAYEHUSX Oe3pa3MepHBIX napameTpoB d /Ay
_2 ()
u ho, / gT . Ilepuos BOJH NIPUHUMAETCS PAaBHBIM NIEPUOY BOJH B INIyOOKOBOIHOI 30HE.

IIpeBbllIeHNE BEPIIMHBI BOJHBI HAaJl PACYETHBIM YPOBHEM 1., M, CIEIAYET ONPEIEIATH

= =2
10 pUCYHKY A.3 11 JaHHBIX Oe3pa3sMepHBIX BeNUUUH d /Ag U hyo, / gT .

A.11 Koapduiment tpancopmaiuu ciaenyer npuHUMarh o rpaduky 1 pucynka A.S.
Koaddumment pedpakiium 1omKeH onpeaensTbes no Gopmyse

aq
k.= |-%, (A.5)
a
rac ag — paCCTOSIHI/IC MC)KI[y CMCXKHBIMH BOJIHOBBIMH nyanH B FHY60KOBOHHOﬁ 30HEC, M,

a — pacCTOAHUEC MCXKAY TEMH XKE JIydaMH II0 JIMHHUH, HpOXOI[SIHI@fI ucpe3 3aJaHHYIO
TOYKY MGHKOBOI{HOﬁ 30HBI, M.
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Jlyun BoJIH Ha miaHe pedpakuu B TIyOOKOBOJAHOW 30HE HEOOXOIUMO NMPHUHUMATH IO
3aJJaHHOMY HAIpaBJICHUIO PAacCHPOCTPAaHEHUsI BOJIH, a B MEJIKOBOJHOM 30HE HX CleAyeT
MPOJIOJKaTh B COOTBETCTBHU CO CXeMOW a ® Tpadukamm 6 pucyHKa A.6 COTJIACHO
LITPUXOBOM JIMHUU CO CTPEJIKAMU.

OO6001IeHHbI  KOYPPUIMEHT TOoTeph k; JODKEH ONpPENeNSITbCsl 1O  3a/JaHHbIM

3HaUYeHWAM napamerpa d,../Aq W yKiaoHy aHa i (tabmmua A.2); mpu ykinoHax aHa 0,03 m
Oosnee creayeT NPUHUMATh 3HAYeHUE O00OLIEHHOro Ko3(dduureHTta noreppr paBHBIM
eIMHULIE.

11 puMCYaHHUC — HpI/I CIIOKHOMU KOH(I)I/IpraHI/II/I JHa " YaCTUYHOM 3alIUINEHHOCTU aKBAaTOPUU

3HaueHne kodd¢uimenrta k, cieqyer NMPUHUMATH MO pe3yJibTaTaM onpeseneHus kKoddduiueHToB pedpakuuu
JUTSL BOJTHOBBIX JTy4del, MPOBOJUMBIX U3 paCUETHOM TOUKH B HAIPaBJIEHUAX yepe3 22,5° oT IJIaBHOrO Jyda.

L. Asur
Ad A
C 4 I ! h”‘; 0,018 —
‘ g7
09 e
0014, 8441V
Yy
5 001 |A |4
Vi
0,008
07 .
0.006| A4
%
06 !
o.00d LAY
05 /
,J
0411200221
0,001 4
%
=
0,3/
H 1 1l |
e | LTI d
0,0 0,02 0,030,040,05 01 0z 03 04053
d

Pucynox A.4 — T'papuku s onpenesieHusi 3Ha4eHuit A /Ay B MEJIKOBOTHOM M Ay / Mg
B IpU0OiiHOM 30HAX

hi i hsur1%
&7t " g7
k, T L T
- 2 — qoze
v
14 P 772
AL Q022
13 . o g?‘ 2 op20
v Y 2088
Ub‘ oy,
12 ‘ 7 aos
a0t
144 aorz
A y.9.
fl y
0 (4 Qo
,\ N,
ag = Q004
1 * aooz
a8 1
Qof gz 403 Q%% U6 BB a7 & 25 % a d,
Y e

Pucynok A.5 — I'paduku 151 onpeaenenusi 3Hauenunii: kodppuunenra k, (1)

u napamerpa d ., /\a 2,3u4)
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Taonuma A2

Orsocurensias tyGisa d, /Xd 3HaveHus Kod(pPUIMeHTa kIIPU YKIIOHAX JHA i
< 0,025 0,02...0,002
0,01 0,82 0,66
0,02 0,85 0,72
0,03 0,87 0,76
0,04 0,89 0,78
0,06 0,9 0,81
0,08 0,92 0,84
0,1 0,93 0,86
0,2 0,96 0,92
0,3 0,98 0,95
0,4 0,99 0,98
0,5 u bonee 1 1

A.12 Cpennroro BBICOTY M CPEIHUM MIEPUO]T BOJTH B MEIKOBOJHOM 30HE C YKJIIOHAMH JTHA
0,001 u menee HeoOxomumo ompenensTth no rpaduxkam pucynka A.l. Ilo Ge3pazmepHbIM

napamMmerpam gL/Vj " gd/Vj MPUHUMAIOTCST 3HAYCHHS g;z/sz " gl_“/Vw U 10 HUM

onpenemsroress 7 u T .
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Pucynok A.6 — Cxema (a) u rpadpuxu (6) 119 NOCTPoeHH NJIaHa pedpakuun

aa,, epad
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BeicoTy BoJHBI § %-HOI 00€CIIEYEHHOCTH B CUCTEME CIIENYET ONPEAEIISITh YMHOKEHUEM
CpeIHel BBICOTHI BOJIH Ha KO3 (UIUEHT k;, mpuHUMaeMbli 1o rpadukam pucynka A.2. Ilo

0e3pa3MepHbIM Tapamerpam gL/ va u gd/ va OTIpEICIIAIOTCS 3HaUYeHUsT KodddunmenTa k;,
13 KOTOPBIX PUHUMAETCS] HAUMEHBIIU.

CpC)IHIOIO JJIMHY BOJIH IIpW H3BCCTHOM 3HA4YCHUU CPEAHETO II€puoga CJICaAycT
OTNPEEIATh B COOTBETCTBUU C A.6.

[IpeBrpilieHME BEPIIMHBI BOJHBI HAJl PACUYETHBIM YPOBHEM JOJIKHO OMPEIECHATHCS IO
pUCYHKY A.3.

IIpuMeuaHnue — DIEMEHTH BOJH, MEPEMEIIAIONINXCSI U3 METKOBOJHON 30HBI C YKIIOHAMH ITHA
0,001 u meHee B 30HY ¢ ykioHamu aHa 0,002 u Gonee, TOMKHBI onpenenaThes corimacHo A.10 u A.11, mpu 3ToMm

BbICOTA PICXO)I[HOﬁ cpez[Heﬁ BBICOTBI IPUHUMACTC h= hd .

JJieMeHThI BOJIH B PUOOITHOI 30He

A.13 BeicoTy BOTH B IpUOOWHOMN 30HE /gy 9, M, CICIYET OMPENEIATh IS 3aJaHHBIX
YKIOHOB JHa I 1o rpadukaM 2, 3 u 4 pucyHka A.5: no Oe3pasMepHOW BenuuuHe d../Ad

—2
HAXOAUTCSA 3HAYCHUE A0, / g1 W IO HEMY OTIPEAENACTCS Mgy %.

url
JUlnHy BOJIHBI B TNPUOOWHOM 30HE Agyr, M, CIEIYET OINpeneisTh IO BepXHel
orubaroiiel KpuBoi pucyHka A.4, npeBblllIeHNE BEPLINHBI BOJIHBI HaJl PACUETHBIM YPOBHEM

Ne.sur » — 110 BEpXHEH orubaromeil KpuBoi pucyHka A.3.

A.14 Kputuueckass riayouHa d., M, TpU MEpBOM OOPYIIEHHHU BOJIH JIOJDKHA
OTpENeNATbCA A 3aJaHHbIX YKJIOHOB JHA i 1o rpapukam 2, 3 u 4 pucyHka A.5 meTorom
nocyenoBarenpHblx npubnxenuil. Ilo pany 3amaBaeMblx 3HaueHUM TrayouH d B

=2
cootBercTBUH ¢ A.10 1 A.11 ompenenstorcs BenuduHsl /; / g7 u no rpapuxam 2, 3 u 4

pHCcyHKa A.5 — COOTBETCTBYIOLIME MM 3HaueHHsA d,./Aq, U3 KOTOPBIX HPUHUMAETCA dcp,

YUCJICHHO COBITQJIAI0IIEE C OJHOU M3 3aJ]aBa€MbIX ITTyOuH d.
A.15 Kputnueckyto ri1yOuHy, COOTBETCTBYIOILYIO MOCIEIHEMY OOpPYILIEHUIO BOJH dc
IIPH MIOCTOSIHHOM YKJIOHE JIHA, CJIEAYET OIpeaesaTh no Gopmyiie

dey, =ki"d,,, (A.6)

rae k, — xo3ppuirent, npuHUMaeMslii o Tadaune A.3;
n —4uciao oOpyleHu# (BKiIIoYas IEepBOE), MpUHMMaeMoe u3 psaga n =2, 3 u 4 npu

BBITIOJTHCHUH HEPABEHCTB klf 2> 0,43 u klf 1< 0,43.

[Ipu omnpenenenun riayOUHBI MOCHenHEro oOpyumieHus d., Ko3hhUUUEHT k, WIu
pou3BeeHne KOAPPUIMEHTOB HE JOKHBI MpuHUMaThes menee 0,35.

[Ipu yknonax ana Goisiee 0,05 ciaenyer nmpuHUMAaTh 3HAYEHHE KPUTHUUYECKOM TITyOHMHBI
dcr:dcr,u-

11 puMeEedYaHUC— HpI/I NEPEMECHHBIX YKIIOHAX AHA AOITYCKAaCTCsA NPUHUMATh dcr,u 0 pe3yjibTaTaM
MOCIICA0OBATCIIBHOT'O OIPEACIICHUSA KPUTHICCKUX FJ'IyGI/IH JJId YH4aCTKOB HA € IMOCTOAHHBIMU YKIIOHAMU.
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Taoauma A3

VKIIOH 1Ha i 0,01 0,015 | 0,02 | 0,025 | 0,03 | 0,035 | 0,04 | 0,045 0,05
Koadpdpunmenr £, 0,75 0,63 0,56 | 0,5 | 0,45 | 0,42 0,4 0,37 0,35

9J1eMeHTBI BOJIH HA orpam}leﬂﬂoﬁ aAKBaTOpHUH

A.16 BeicoTy nugparupoBaHHON BOJIHBI /gy, M, HA OIPa)<JICHHOW aKBaTOPUU CIELyeT
oTpenensTh 1o Ghopmyie

hd!f = kd[fhi N (A7)
rae kgr— KodpPUUUEeHT audpakuuu BOJH, ompexaenseMbiii cormacHo A.17, A.18u A.19;

h; — BBICOTA MCXOIHON BOJIHBI i %-HOM 00€CIIEYUEHHOCTH.

B kauecTBe pacueTHON [JIMHBI NPUHUMAETCS WMCXOAHAs JUIMHA A Ha BXOAE B
AKBaTOPHIO.

A.17 KoadduumeHTt nudpakuun BoJH kyys Ul aKBATOPUH, OTPAKIACHHON OJIMHOYHBIM
MOJIOM (TIpH 3aJaHHOM 3HAYEHUH YTJia 3, Tpaj, OTHOCUTEIHLHOM PACCTOSIHUU OT TOJIOBBI MOJIa
0 TOYKH B PAacUCTHOM CTBOpPE kg, W 3HAYCHHH yIiia @, Tpaj), CIedyeT HNPUHAMATH B

COOTBETCTBUU CO CXEeMOM U rpadukamMu puCyHKa A.7 COTJIaCHO LITPUXOBOM JIMHHUU CO
CTpEIKaMHu.

/id&i’x 02 4 6 08 10 [ Flh=w0 0105 2 1
? /A=0,0
L 1
| T
|
l [ v
; V4R
|
I 4l —
| * V] r/)\=1) / S
| % / o .?/ %
Il
5
VAR RS §
7] o ATAE
% |+ g
VAT oA
1 1Tt 1T 111 o Mol g
4 | &
B ipay 160 0 20w 80 & w0 20 0 20 W@ B, e

Pucynok A.7 — I'paduku 1151 onpe/eieHus 3HaYeHUH KOdGPUIHenTa Ky

A.18 Koapduuuent audpaxiuuu BoiH kg Ha aKBaATOPUH, OTPAKICHHOM CXOIAILUMUCS
MOJIaMH, olIpesiensieTcs o popmyie

kaip e =kair sWe (A.8)

rze Y. — K03 GUIUEeHT, IPUHUMAEMBbII 110 PUCYHKY A.8 JUId JaHHBIX 3HAUYEHUH d, U Kyjfcp.
3HaveHue d, onpeaensercs no Gopmymne

J - L+1,+b
=2
2b
rae [y u [, —paccrosgHus oT rpanull BoiHOBOM TeHu (I'BT) nmo rpanun gudpakuuu BoJIH
('1B), mpuHuMaemble B COOTBETCTBUM CO CXEMOW M TpapuKamMH PHUCYHKA
A.9 cornacHo MITPUXOBOM JTMHUU CO CTPEIIKAMU;
b — mupuHa BXojAa B MOPT, M, IPUHUMaeMas pPaBHON MPOEKLUHUU PACCTOSHUS MEXKITY
roJI0OBaMH MOJIOB Ha ()POHT MUCXO/IHOM BOJIHBI.

, (A9)
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Pucynok A.8 — I'paduxu 3Hauyenunii kodpduumenTa y,
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Pucynok A.9 — Cxema (@) u rpadpuxu () 11 onpeneneHus 3HaveHui / u /,

3HaueHne KOdQPUIUEHTA kyj., ONPENENseTCs TaK e, KaK M Kgys cormacHo A.17 mus
TOYKH IIEPEeCceUeH sl IIIABHOTO JIy4a ¢ ()POHTOM BOJIH B PACUETHOM CTBOPE.

[TonoxeHue riaBHOTO Jydya Ha cxeMe pucyHka A.9, a HeoOXOauMO MPUHUMATH IO
TOYKaM, PaclojoXeHHbIM OT rpaHuiibl BoJaHOBOM TeHU (I'BT) Mosa ¢ MeHbIIUM yriom o,
rpaj, Ha PacCTOSIHUAX X, M, OTIPEAEISIEMbIX 10 (opMyIie

lal +la2
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rae [, ¥ [, — BETUYMHBI, TPUHUMAeMble B COOTBETCTBHM CO CXeMOW U rpaduxamu
pucyHka A.9.
A.19 Kosppuuuent audpakuuu BoidH  kyyp AN aKBATOPUM,  OTPakJICHHOMN
BOJTHOJIOMOM, JIOJDKEH OTPEACNAThCS o opmyre

2 2
kaip b =\ Kair 51+ Kaig 52 5 (A.11)

r1e kairs1 1 kqgiro — K03 GUIMEHTHl JUPPaKLIUU BOJIH, ONIpeesIseMble I TOJIOBHBIX Yy4aCTKOB
BOJIHOJIOMa coryiacHo A.17.

A.20. BricoTy nudparupoBaHHOI BOJHBI C YYETOM OTPAXEHHUS €€ OT COOPYKEHUU U

uperpan hgyy, M, B JAaHHOM TOYKE Orpa)<ICHHOM aKBAaTOPUU HEOOXOJUMO OIPEIEIATh IO

bopmyre
hd[f,r = (kd[f + kref )hz‘ > (A. 12)

rac

kref = kdif,skr kpkref,i \/ COS ere—0,0Sr/k 5 (A 13)

kairs — K03 GUIMEHT AU(paKUMU B CTBOPE OTPaKaIOUIEH MOBEPXHOCTHU, OINpPEEIAeMbII
corimacuo A.17, A.18 u A.19;
k- v k, — k03¢ dunyeHTsl, onpenenseMsle o JaHHbIM Tadbauns! J.1 npunoxenns J1;
0, — yros Mexay ppoHTOM BOJIHBI U OTpa)karoleil IOBEPXHOCTHIO, TPas;

7/A — OTHOCUTEJIBHOE PACCTOSIHUE OT OTpa)karolleil MOBEPXHOCTHU O PacueTHOW TOUYKH IO
Jy4y OTpPa’kK€HHOU BOJIHBL, IIPU 3TOM HaIIpaBJICHUE JIyda OTPa’KEHHOM BOJIHBI JOJHKHO
MIPUHUMATBHCS U3 YCIIOBUS PABEHCTBA YIJIOB MOJX0AA U OTPAXKEHUSI BOJIH;

krefi — KOOMOUIMEHT OTpa)KeHMsl, MPUHUMAEMbId 1O Tabiuuue A.4; Ipu yrie HakJIOHa
OTpaXkarolle TIOBEPXHOCTH K TOpPHU30HTY Oosiee 45° ciegyeT NpUHUMATH
k03 punmeHT oTpaxkeHus ke =1.

[IpuMeduanue — BbiCOTy BONHBI Ha Orpa)kJICHHOW aKBATOPHH C MCHSIONIUMHUCS TITyOMHAMHU
JIOITyCcKaeTcsl yTouHATh coriiacHO A.10 u A.11 npu HayTexaeM 000CHOBaHUU.

Taonuma A4

Mosorocts sommibt Mhy 3Hauenus k,.r; IpU YKIOHAX OTPaXKarollei IOBEPXHOCTH 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)

Onpe[[e.}lelme BBICOTHI BETPOBOI'0 HAroHa

b.1 Beicoty BeTpoBoro HaroHa Al M, IpU MOCTOSIHHOM ri1yOuHe d akBaTopuu U 06€3
ydeTa KoHpUrypanuu 0eperoBoi JMHUH JAO0IYCKAaeTCs ONPEACATh o opmyre

2
L
A, =k, & cosa, , (b.1)
g(d+0,5Ah,,)
nim
V2L
Ahgy,, =d 2kw7cosocw+1—1 , (b.1a)
4

/1€ O, — YIOJI MEX/1y MPOI0JIbHOM OChIO BOJIOEMA U HAPaBJIEHUEM BETpa, rpaj;
V,, — pacdeTHasi CKOPOCTb BETpa, M°/C;
L — nnvHa pa3rosa, M;
k,, — Ko3dduLueHT, NpUHUMaeMbli 10 Gopmyiie

Vw
3 gv

k, =3|1+0,0138 1077, (b.2)

v — K03 QUIMEHT KHHEMATHYCCKHIT BI3KOCTH BO3ayxa; mpu g=9,81 m/c* 1 v=10" m*/c;
k,, =3(1+0,37,,)107" . (B.2a)

b.2 BeicoTy BosiHOBOTO HaroHa Ah,,,, M B IpUOOIHON 30HE JOMYCKAETCS OMPENEIsATh
o ¢hopmyie, pekoMeHayemon [1]

1 2
Al = %(}%"] : (B.3)
re /g, — pacdyeTHasi BRICOTA BOJIHBI 10 JIMHUM TIEPBOTO OOPYIIICHHUSI, M;

T — CPEIHHUM MEPHUOJ BOJIHBI.

NwmeroTcst ykazaHusi, 4TO MOCKOJBKY MapaMeTpbl BOJIH OTPAHUYUBAIOTCSA MPEIACIIBHO
BO3MOXXHOM uX Kpyru3Hout s /A =0,1, BeicOTa BeTpoBOrO HaroHa Ah,,, HMeEET Mpeaei
~1,8M.
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IIpunoxenue B
(pexoMeHyemoe)

OuneHka ycTOHYMBOCTH TPYHTA, OABEPKEHHOr 0 THAPOAUHAMHUYECKOMY
BO3/1eMCTBHIO (BOJIHBI, TEYEHHE)

B.1 YcroitunBocTh TIpyHTa, Clararouiero JHO aKBaTOPUM BOJIM3H COOPYXKEHUS,
MOJBEPKEHHOIO  BOJHOBOMY  BO3/JCHCTBHUIO, OLIEHMBAETCSd CpPaBHEHUEM  IPHUJIOHHON
MaKCUMAJIbHOW CKOPOCTH Vpmax (5.18, 5.20, 5.32) mmu Vimax (5.19) co 3HaueHuem
JOIYCKaeMOM IPUIOHHON CKOPOCTHU V' yim.

3uaueHue Vpgam, M/C, nAs TpyHTa KpynHocThio ¢pakuuii D <100 MM cnexyet
MPUHUMATH 110 pUcyHKY B.1, a st rpyHTa kpynHocteio D > 100 mm — o popmyiie

(B.1)

IJIe P,y — INIOTHOCTH MATepHana FPyHTa, T/M;
p — IJIOTHOCTH BOJIBL, T/M".

IIpyu Vi max> Viaam WA Vimax > Vi gam CIEOYET yHYUTBIBATH BO3MOKHOCTH Pa3MbIBa JIHA
aKBaTOPUM Yy OCHOBAHHUS COOpPYXKEHUS U TpU HEOOXOJUMOCTH HpelycMaTpUBaTh
MEPOTIPUATHS 110 3aLIUTE OT pa3MbIBa U MOJAMbIBA OCHOBAHUS COOPYKEHHUSI.

B.2 Ilpu Ha3HaueHUU KPYMHOCTH KPEIJIEHUSI KAMHEM JIHA aKBAaTOPUH HJIM TOBEPXHOCTU
Hacelrel (O0epMm) cieayeT MpOU3BOAUTH MPOBEPKY YCTOMUMBOCTH MaTepuaja KpEeIUIeHUs 10
3aBucuMocTsM B.1.

Zjb. adm WC

f 5

06 Obnactb
: i e fonycKkaembix
] cKopocTeii
94 — = P
a2 =

(] —

|
a1 95 02 0344 06081 2 F 456 810 20 3044 &0 80 100
D, MM

Pucynok B.1 —I'paduk nonyckaeMbIX 3Ha4YeHUIl CKOpPoOCTei

B.3 Ilpu kpemjieHUH OTKOCOB, IOABEPKEHHBIX BOJIHOBOMY BO3ACHCTBHIO, PBAHBIM
KamMHeM (TOpHOM Maccoil), 0OBIKHOBEHHBIMU U (DaCOHHBIMU OCTOHHBIMH H YKEJI€300€ TOHHBIMU
0JI0KaMU pacyeTHYIO0 Maccy OTAEIBHOTO 3JIEMEHTA M WIH M, T, CIELYEeT ONPEACIIATh:

IIpY PacMoJIOKEHUU KaMHs WK OJIOKa Ha y4acTKe OTKOCAa OT BepXa COOPYXKEHHS [0
rryounst z = 0,74 o popmyne

3,16k, p I’ N
m= P % : (B.2)
(pm —1] J1+ctglo
P
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TO ke npu z>0,7h o popmyre

_[7,5%]
hh
m_ =me . (B.3)
rne kj — KoapGUUMeHT, npuHuMaeMbli mo Tabmuue B.1; mpu A/A>15, a Takxke npu
CJI0O)KHOM Ipo(huiie YUCIEHHOE 3HaueHue KodpduuueHTa ky cieqyeT YyTOYHSTH IO
JIAHHBIM OIIBITOB;
pm — IIIOTHOCTh MaTepuasa KperieHus, ™,

Taonuma B.1

Koaddunuent kg
DIeMEHTHI KPeTIeHUs
npu Habpocke [pH YKIaJIKe
Kamenp 0,025 -
OOBIKHOBEHHBIE OETOHHBIE OJIOKH 0,021 -
Terpanons! u apyrue paconHbie OIOKH 0,008 0,006

B.4 Kpemienue 0TKOCOB HECOPTHPOBAHHOW KaMEHHON HaOpockoil (ropHOM Maccoit)
JOITyCKAeTCsl BBINIOJMHATh NPU BBICOTE BOJHBI He Oosiee 3,0 M, €cCliM TOJIOTOCTH OTKOCa
ctgp <5, u He Ooyiee 3,5 M mpu ctgep>5. HecopTrpoBaHHyI0O KaMEHHYIO HaOPOCKY CIIEAyeT
CUMTATh TPHUTOTHOW JUIsI KPEIUIEHUS OTKOCa, €CIM OHa XapaKTepPH3yeTcs 3HAYCHHSIMH
kodpduuuenTta kg 3€pHOBOTO COCTaBa, COOTBETCTBYIOIIMMHU 3alITPUXOBAHHOW 30HE Ha
pucyske B.2.

3HayeHue KodpPULUUEHTa kg JOJDKHO ONPENEeNAThCSA I Kaxa0d (pakuuu HaOpOCKH
o dhopmyie

m _D; (B.4)

IIe m — pacueTHas Macca, T, KaMHS KPETUICHHUS;
m; — CpeliHssa Macca, T, KaMHs i-i (paKIuy HabpOCKU;
D u D; — npuBeIeHHbIE TUaMETPhI, M, SJIEMEHTOB KaMEHHOM HAaOPOCKH, T.€. TUAMETPHI I11apa,
00beM KOTOPOrO paBE€H CpPEAHECTaTUCTHUYECKOMY OOBEMY YacCTHI[ Maccoil
COOTBETCTBEHHO M U M;:

(B.5)

IIpn oTkocax, MOJIOrOCTh KOTOPBIX HAXOAMUTCS B mpenenax 3 <ctgep <S5, pacdeTHoe
3HAQYEHHE MACChI M CIeAyeT onpenensats o dopmynam (B.2) u (B.3).
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Pucynoxk B.2 — I'paduk 1uisi onipeneieHus J0MyCTHMOT0 36PHOBOI0 COCTABa HECOPTHPOBAHH Oif
KaMeHHO# HaOPOCKH ISl KPeMJIeHUsI 0TKOCOB

B.5Ipu mnosoroctn oTkocoB 5 <ctgp <15, yKpemisieMbIXx HECOPTUPOBAHHOU
Pa3HO3EPHUCTON KaMEHHOW HAOPOCKOW, pacueTHYI0 Maccy KamHs m, T, COOTBETCTBYIOIIYIO
COCTOSIHUIO €ro MpeAesbHOTO paBHOBECUS OT JEHCTBUS BETPOBBIX BOJIH, HEOOXOAMMO

onpenenats no gopmyne (B.2) npu L/ h=10 ¢ YMHO>KEHUEM TOJy4EHHBIX pe3y/IbTaTOB Ha

1,45
5
Koo uiment k, =| —

ctgp
MunumanbHoe coiepxkanue (pakuuii pasmepoM D;>D 1NOJDKHO HPUHUMATBCS B
COOTBETCTBUU C Tabuuuei B.2.
B.6Ilpu  mosoroct  OTKOCOB  ctgp <3,  YKpeIUIieMbIX  HECOPTUPOBAHHOM
Pa3HO3EPHUCTON KaMEHHOW HAOpOCKOW, pacyeTHyl0 Maccy KaMmHS m, T, HE0OXO0IUMO
ONPEJIEeINIATh HA OCHOBE 3KCIIEPUMEHTAIbHBIX UCCIIEJOBAHUI.

Taonuma B.2

Koaddumuent paznozepauctocts Deo/D 5 0 20 40-100

o =
MunumansHoe conepxanue, % (1mo Becy), ppakuuit 50 30 75 20
¢ pasamepom D;> D

B.7 Ilpu coBMEeCTHOM BO3/ICMCTBHY BOJIH M T€YEHU, COBNAAAIOIINX IO HAIPABIICHUIO,
CYMMAapHO€ CpeJHEE M0 BPEMEHHU 3HAUYCHHUE KACATEIIbHOTO HAINPSHKEHUS Ha MOBEPXHOCTH JTHA
HEoOX0JUMO ompelensaTh no popmyie (npu t, > 0,87, ):

2
_ _ U
Tew =T+ 1,5 T :pg?’ (B6)

63



CII 38.13330.2012

TJ€ T, — KacaTeJIbHOE HAIPSKEHHUE Ha JHO OT BO3JEHCTBUS TeueHus, klla;
T,, — CPEAHee 110 BPEMEHHU KacaTellbHOE HalpsuKeHne OT Bo3JeicTBus BouH, Klla (cm. 5.18,
dopmyna (4));
U — cpennss 1o riayOuHe CKOPOCTh TEUEHHUs, M/C;
C — ko3¢ dunuent llleswn, m"/c.

[Ipyn Hamuuuum yrioa Me1y HAIpaBICHUEM BOJH U TEYEHUsS CYMMAapHOE CpeaHee 1o
BPEMEHM KacaTeJIbHOE HallpsHKEHHE Ha IOBEPXHOCTh JIHA JOJDKHO BBIYHCIATHCS Kak
BEKTOPHAsl CyMMa KacaTeJIbHbIX HAIIPSHKEHUM OT BOJIH M TEYEHHM C y4€TOM HaIlpaBIICHU.

B.8 Ilpu mpoekTupoBaHMM KpeIUIEHHH JHA y OOTEKaeMbIX IMperpajg ¢ IOMOIIbIO

KaMEHHON HaOpOCKM B CilIy4ae COBMECTHOIO BO3JEHCTBHUS BOJH M TEUEHHI (‘EC >0,817W)

JIOITYCKAETCSl MPUMEHECHUE KOHUEMIMU KPUTUYECKUX KACATEJIbHBIX HANPSHKEHUM, COTJIACHO
KOTOPOM KPYITHOCTh 3aIIUTHOTO COS Dsp, M, OTIPEEAETCS U3 YCIOBUS

T
Yo =72 (B.7)
" (pw—p)egDsg

IJ€ Y. — KpuTudeckoe 3HadeHue uucna [Hunbaca. Pexkomenmyercs mnpuHUMATh o,
B nuamnaszone 0,03—0,035 nmpu mpoeKTUPOBAHUU CMAMUYECKU YCMOUYUBOU 3AITUTHI
OT Pa3MbIBOB, Ui KOTOPOH €€ BO3MOXHBIE AeQOopMaluM 3aTparuBalOT BEPXHUIM
CJIOH 3aIIMTHOTO KaMHs Ha TIIyOuHY He Oosiee ueM Ds.

JlomyckaeTcsi Ipy COOTBETCTBYIONIEM OOOCHOBAaHUHM YCTpamBaTh BOJIM3U OOTEKAEMBIX
nperpaa  (COOpPY)KEHUM) OuHamuyecku ycmouuugoe KpeIUvleHHe, KOTOpOE€  MOXKET
negopmMupoBarbcs Ha 0oJblIyto, 4eM Dso, T1yOMHY, HE Tepsis MpPH 3TOM CBOEH OCHOBHOM
(GYHKIMM — 3aIIMTHI JIHA OT Pa3MbIBOB B TEUEHHUE 33/JaHHOTO CPOKa CIIY:KObl COOPYXKEHHUS.
[Ipu sTOoM 3HaAdyeHHe . MoxeT npuHuMaTbcs paBHbIM 0,05-0,055; xkpome TOro, HOJKHBI
JOTIOTHUTEIBHO  pa3pabaTbiBaTbCcsd KPUTEPUU JOMYCTUMOW AepopManu  KpeIUIeHHUs,
MIPEBBILLIEHNE KOTOPOH MPUBOAMT K OTKa3y — HApYIIEHHUIO €ro 3allUTHBIX CBOICTB.
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IIpunoxenne I'

(pexoMeHyemoe)

OmnpenesieHne BOJTHOBOM HATPY3KH HA BEPTHKAJbHbIE CTEHbI

"1 Ilpu nedcTBUM CTOSlYEH BOJIHBI Ha BEPTUKAJIbHYIO CTEHY HE00X0JUMO
npenycmarpuBarth (5.14) Tpu cityyas ornpeneneHus BO3BBILICHNS WM NOHWKEHUSI CBOOOJHON
BOJIHOBOU MOBEPXHOCTH 1|, M, Y BEPTUKAJIbHOW CTEHBI:

a) Niax = ki — TpH HAaMOOIBIIEM 3HAYCHUHM OTMCTKH BOJIHOBOH IMOBEPXHOCTH Y
CTEHBI;

0) N, =kph — IpH MaKCHMAIbHOM 3HAYCHHM TOPH3OHTAIBHON BOJIHOBOW HArpy3KH
P.., xH/m, Ha cteny;

B) M; =—kn3h — IpU HAUMCHBIIEM 3HAYCHHUH OTMETKH BOJHOBOW IOBEPXHOCTH Y
CTEHBI.
HucneHHbIe 3HAYCHHUS BXOMIMX KOOGGULUHUCHTOB k.j, k.», k.3 OIpERemstOTCS 10

rpadukam pucynok I'.1.

Ad

0

re

| \ | ‘\ \
7 040 p/X 2 2 A 2 o0 h/\ ) ) 200 h/X
11— T'paHulla pa3pylieHus CTOAYNX BOJIH

Pucynok I.1 - I'paduxu 3sHauennii kodppuunenton k., koo u ki3
I'.2 l'opu3oHTaNbHYIO Harpy3Ky Ha BepTHKalbHYIO cTeHy P, kH/M, npu Bo3aeiicTBumn
CTOSIUEH BOJIHBI JUISl CIydaeB «O» W «B», yka3zaHHbIX B ['.1, pekomeHmyercss mpuHUMATh 110
3MIOpPE BOJHOBOT'O JABJICHUS; IPU 3TOM OPJMHATHI SMIOPbl BOJIHOBOIO JaBieHus p, klla, Ha
IyOMHE z, M, CIIeIyeT ompenemsiTh mo dopmynam tabmauisl [.1, a ducieHHbIle 3HAYEHUS
BXOSIINX B HUX KOO DUITMEHTOB ky, k3, ka, ks, ks v ko o Tpadukam (pucynok [7.2.)
I'.3 BoniHoBoe naBinenue p, klla, Ha BEpPTUKAIbHYIO CTEHY C BO3BBIIIEHHEM HaJ

pPacYeTHBIM YPOBHEM BEPXa COOPYKEHUS Zsup, M, MEHEE YEM HA T4y » M, CIEIYET ONPEEIATH

cormmacHo [.2 ¢ mocneayromuMM yMHOXEHHEM TMOJYYEHHBIX 3HAUEHUW [IaBJICHUS Ha
ko3 urment k., onpenensieMprit o Gpopmyie

Z,
k.=0,76+0,19 S}‘;p, (1)

rac 3HAKU «IUIIOC» U «MHHYC» COOTBETCTBYIOT ITOJIOKCHHUIO BEPXa COOPYKCHHUS BLIIIC HIIN
HHMXXC PACUCTHOI'O YPOBHA BOIbI.
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Pucynok I'.2 — I'paduku 3Ha4eHuii KOOPPUUUEHTOB Ky, k3, ky, ks, ks 11 ko
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Taonuma I'.1

Ne Touku | 3aray0sieHue TOYEK z, M | 3HaueHue BOJTHOBOTO JaBjieHus p, klla

OTMeTKa BOIHOBOM NOBEPXHOCTH 1),

1 T]c p] = 0

2 0 P2 = kapgh
3 0,25 pP3= k3pgh
4 0,5 P4+ = kapgh
5 d s = kspgh

OTMeTKa BOJIHOBOM IOBEPXHOCTH 1),

6 0 ps=0

7 n P7=—PgN
8 0,5 Ds = kspgh
9 d po = kopgh

Bo3sBbimienne wim moHWKEHWE CBOOOJHOW BOJTHOBOW MOBEPXHOCTH 1| OINPEICICHHOE
no I'.1, cnexyer Takke yMHOKaTh Ha KO3(pPUIIMEHT k..

['opuzoHTanpHas nuHeiiHas BoHOBas Harpyska Py., kH/M, B paccmaTpuBaemMoM ciiydae
JOJDKHA ONIPENENAThCA M0 IUIOLIAAM SIIOPbl BOJIHOBOIO JABJICHHS B Ipelenax BBICOTHI
BEPTUKAJIBHOUN CTEHBI.

I'.4 T'opu3oHTaNbHYIO Harpy3Ky OT Ju(parupoBaHHBIX BOJIH CO CTOPOHBI OIPaXkACHHOMN

aKBATOPHHM CIIETYET ONpPENENSITh IPU OTHOCUTENIbHOM JUIMHE CeKIUU coopyxeHus [/ A <0,8;

IIPY 3TOM PACUETHYIO JIIOPY BOJIHOBOIO JABJIEHUS CO 3HA4YeHMsMH p, klla, momyckaercs
BBITIOJTHATE TI0 TPEM TOYKAM, PaCCMAaTPUBAs CIICIYIONINE CITydau:
a) BEpIIIMHA BOJHBI COBMEIIICHA C CEPEIMHON CeKInu coopykenus (5.16, pucyHok 4,a):

h.. kh
Z =My = ——L —— cthid , p=0; (T.2)
2 8
h, kh
z,=0, p,= lpg{%—%cthkd]; (I'.3)
d k hyy___Khy (T'.4)
zy=d,, = - ; .
3TE B EPE S hkd  4sh2kd
0) 1Mo10111Ba BOJIHBI COBMEIIEHA C CEPEMHON CEKIIUU coopykeHus (5.15, pucyHok 5,0):
7 =0, P =0; I.5)
h, kh
2, =m = - —-ethid, Py =—kpgn;; (I'.6)
h, kh’.
=d,, =—k W r.7
B4 Py ==Hp8 {2chkd 4sh2kd @7

rzie hqy— BpICOTA JU(parupoBaHHON BOJHBI, M, OIIpEeIsieMasl COrJIaCHO NPHIIOKEHHIO A;
k; — ko3¢ dunrenT, npuHUMaeMbid 1o Tabmuie 7.2
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Taonuma I'.2

OTHOCHTeTbHAS JUTHHA CeKIiu [ /A 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8
Kospdunuent k; 0,98 {092 0,85 |0,76 | 0,64 | 0,51 |0,38 |0,26

IMpumeuanue — [lpu rimyOuHe cO CTOPOHBI OrpakAeHHOM akBaTtopuu d > 0,3\ cieayer CTpoUTh

TPEYroNbHYIO SIIOPY BOIHOBOTO JABJICHUS, IPHHUMAs Ha IIyOuHe zz = (0,31 BOJHOBOE JaBJIEHHE PABHBIM
Hysto (5.16, pucyHOK. 5).

I'.5 Dnropa B3BEMIMBAIOIIETO BOJHOBOTO JIaBJICHUS Ha OCpPMEHHBIE MAaCCHUBBI JIOJDKHA
NpUHUMaTbcs —TpaneueuganbHod (5.13, pucyHoxk 2,0) ¢ opauHatamMu pp.;, Klla,
onpeznenseMbimMu (ripu i=1, 2 unu 3) no popmysne

chk(d -d,)
Pori = kbrpghvcos kx, <p,, T.8)

T7I€ X; — PACCTOSIHHE OT CTEHBI JI0 COOTBETCTBYIOIIEH TPaHU MACCHBa, M;
kpr — KO3 (pPUIIMEHT, TpHHUMAEMBIH 10 Tabmwmie 17.3;
Py— BOJIHOBOE JJaBJIEHUE HA YPOBHE II0JJOLIBBI COOPYKEHUS.

Taonuma I'.3

_ Koa¢ppunueHr k;, mpu nonoroctsix BoJIH Al h
OrtHocuTeIbHAS TIyOHHA d / A

15 u Menee 20 u Gomee
Menee 0,27 0,86 0,64
Ot 0,27 10 0,32 0,6 0,44
Bonee 0,32 0,3 0,3
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IIpunoxenne /1
(pexoMeHyemoe)

Onpe[[e.nelme BbICOTHI HAKATa BOJH HA O0TKOC

J1.1 BeicoTy HakaTa BOJIH Ha OTKOC /1,4, M, PEKOMEHIYETCSI OTIPENETATh 10 (hopMyIie

Py = ke ey Kok oo (1.1)

n spruntit™vo

rae /i o, — BBICOTa BOJIH 00eceueHHOCTRIO 1 % B cHUCTEME;
ky, ky — KO3 QUIMEHTBl IIEPOXOBATOCTH U IPOHUIAEMOCTH OTKOCA, I[PUHUMaeMble
o tabmure [1.1;
ksp — k03 punment, npuHuMaeMslii no tadauue 1.2;
kirun — KO3(pPULIMEHT, 3aBUCALINI OT TIIyOUMHBI BOABI d MEpPea COOPYKEHUEM U MOJIOTOCTH

BOJIHBI A4 / By, ¥ IpUHUMaEMbIH 110 rpadukaM pucyHka JI.1. 3nauenns napamerpa

A/ hyo,, yKa3aHHbIe 0e3 CKOOOK, OTHOCATCS K CIaydaro dj >2hy«. Ilpu riryoune
nepen coopyxenueMm d < 2hyo,., xodbbULMEHT k., CcIAeAyeT TPUHUMATH
0 3HAYCHHIO Ag, COOTBETCTBYIOIIEMY TIiyouHe d =2h;y TpU 3HAUYEHUAX
napamerpa Aa/ hyo, , ykazaHHOMY Ha pucyHke /1.1 B ckoOkax.

k; — k03 dunIneHT 00€CTICUCHHOCTH 10 HaKaTy, MPUHUMAaEeMbIi o Tadsmie /1.3;
ko — xo3ddunmenT, npuHUMaeMbIil o tadnuie /.4 B 3aBUCUMOCTH OT yria 0 MEXIY
ype30M BOJBI U (GPOHTOM BOJTHBI.

IIpumeuanue — [lpu onpeneneHuy BHICOTHI HAKAaTa BOJH HA MECYAHbIC U TPAaBUNHHO-TAICYHUKOBEIC
IUSDKA HEOOXOIMMO YYUTHIBATh M3MEHEHHE YKIIOHA IUIsKa BO BpeMs ImrtopMma. Hanbornblee MOHWKEHHE TUIDKA
Ha JIMHUM ype3a BOJBI CIIEAYET MPUHUMATh paBHBIM 0,3/, M, ¢ BRIKIMHHBAHUEM Ha HYJICBBIC 3HAUCHUS Ha Oepery
JIO BBICOTHI HAUOOJBIIIET0 HAKaTa, & B MIOJBOIHON YacTH A0 TIIYOUHBI d=d,,, M, ISl pa3MbIBAEMBIX TPYHTOB HJIH
Ha riyoune d=d,,,, M, — JJIsl Hepa3MbIBaeMbIX I'pyHTOB (A€ A, d., U d,., — COOTBETCTBEHHO BBICOTA BOJHBI U
ITyOMHA BOJBI B CTBOPAX IEPBOIO M ITOCCIHETO OOPYIIICHUM, M).

kI'UH
25 \
20 SN
' SIS ISNSLT
™ \\. N Q‘ N
N
10 \\\‘\\&\
99 A A \\\\: <
48 NN RN
07 NOREN
a6 A NN NN NN
SOANTIR
a5 . . _
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09 \QE:\ RN
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Pucynok /I.1 — I'paduxu 3Hayenuii kodpduuuenra k,,,
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Tadonuma /.1

OTtHOCHUTENbHAS
KoHcTpykuus kpermieHus oTkoca mepoxoBatoctb | Koaddunmenr k, Koadduruenr k,

I"/h] %
Beronnbie (;xene300eTOHHBIE) ITATHI - 1 0,9
I'paBmitHo-rasieuanKoBOe WM KameHHoe | Menee 0,002 1 0,9
MTOKPBITHE, OCTOHHBIC (3KEIe300€TOHHBIC) 0,005-0,01 0,95 0,85
0JI0KH 0,02 0,9 0,8
0,05 0,8 0,7
0,1 0,75 0,6
Boiee 0,2 0,7 0,5

IMIpuMeuanue — XapakTepHbI pasMep IIEPOXOBATOCTH 7, M, CIEAyeT MPUHUMATH PABHBIM
CpemHeMy IMaMeTpy 3€peH MaTepHayla KpeIUICHHs OTKOCa WIM CpeIHeMY pasMepy OeTOHHBIX
(>kene300eTOHHBIX ) OJIOKOB.

Taboauma /1.2

3HaueHue ctge 1-2 3-5 6onee 5
Koaddunuent ky, npu ckopoctu Berpa V,, M/c:
20 u Gonee 1,4 1,5 1,6
10 1,1 1,1 1,2
5 1 MeHee 1 0,8 0,6
OGo3HaueHre: () — yroJl HAKIIOHA OTKOCa K TOPU30HTY, IPajl.
Taoauma /1.3
OO0ecnieueHHOCTh IO HaKaTy i, % 0,1 1 2 5 10 30 50
Koadduruenr k; 1,1 1 0,96 0,91 0,86 | 0,76 0,68
Tabnuma /.4
3HadeHue yria o, Tpazx 0 10 20 30 40 50 60
Koaddurmenr £, 1 0,98 0,96 0,92 0,87 0,82 0,76

J1.2 BonHoBoe naBieHue Ha oTKoc npu 1,5 <ctgp <5, ykperieHHbIi MOHOJIUTHBIMU
Wik cOOPHBIMH IUIMTaMU, OINpeAaesseTcs 3Mmopoi (pucyHok /.2), B KOTOpoi MakcuMaiabHOE
pacueTHOE BOJHOBOE JaBJieHHeE py, KIla, paBHO

Pa= kskfprelpgh > (212)

rne kg u ky— k03 GUIMEHTH], 3aBUCSIIUME OT IOJOIOCTH BOJHBI A/h W yria 3al0XKeHHs

OTKOCA :
h h
kS=0,85+4,87+ctg(p 0,028—1,157 , (1.3)
_ A 4
k, =1+0,092 ;—10, (4.4)

Prel — MAKCUMAJIbHOE OTHOCHTEIHHOE BOJIHOBOE JaBjeHHWE B TOouyke 2 (pucyHok. [I.2),
IpUHUMaeMoe Ipu 4 < 4 M 1o 3aBUCUMOCTH (4, M)
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20 1/3
Prer = (7] ’ (215)

npu h >4 M p,e=1,7.
OpaunHata z;, M, TOYKH 2 IPWIOKEHUS MAKCHMAJIbHOTO PAaCYETHOTO BOJHOBOTO
TaBJICHUS p, OTIpeaessaeTcs mo Gopmyse

5= dt—s (1—\/2ctg2(p+1)(A+B), (11.6)
otg’p
rine A u B — napaMeTpbl, M, 3HaYE€HUSI KOTOPBIX ONPEICIISIOTCS 10 3aBUCUMOCTSIM:

N

A=h| 0,47 +0, 023&]L2g‘p; (I1.7)
h| ctg o

I h
B=h|0,95-(0, 84ctg<p—0,25)ﬂ. (J1.8)

OpnauHaTta z3, M, COOTBETCTBYIOILAs BBICOTE HaKaTa BOJH Ha OTKOC, NMPUHUMAETCS
coryacho /JI.1.

Ha yuacTkax kpemjieHusi 1o OTKOCY BbIIIE€ U HUKE TOYKHU 2 (cM. pUCYHOK. [[.2) Moryt
IIPUHUMATBHCS 3HAYEHUS OPJIMHAT SIIOPBI BOJIHOBOTO JaBieHus p, klla, Ha paccTosHUAX, M:
npu /1=0,0125L, u 5=0,0265L, p=0,4pa;
npu /,=0,0325L, u 1,=0,0675L, p=0,1pa,

rme JR— (1.9)

{etg’p—1
Op)II/IHaTBI OIMIOPBI BOJIHOBOI'O IPOTHUBOAABJICHUA P, KHa, Ha IUIMTBI KPCIJICHUA
OTKOCOB OTIPeIENSIoTCs 1o GopmyIie

pc = kskfpc,relpgh’ (HIO)

TJI€ Dcrel — OTHOCUTEIBHOE BOJIHOBOE TIPOTHUBOJABJICHUE, MPUHUMAeMOEe II0 Tpadukam
pucynka J1.3.

Bepx
COOPYKCHHA

Pacy. ypoBeHb

|H

¥

IITTTITIT T T T 777777 v 7 ¢ 737 12 000 s 10 108 PP hrad AP

L

Pucyuox ZI.Z - 31’[]0])3 MAaKCUMAJIBHOI'0 paC4€THOr0 BOJIHOBOI'0 JaBJI€HHUSA HA 0TKOC,
prel’lJ’lel—ll—lbIﬁ IJINTAMHU
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Xl)t 0
L5 1.0 0.5 0 -0,3

Pucynok /.3 — I'paduxu 1J1s1 onpe/ejieHUsi OTHOCHTEIbHOr0 BOJIHOBOTO MPOTHBOIABJIEHH I
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IIpunoxenue E

(pexoMeHyemoe)

Harpy3ku ot BoJIH Ha 00TekaeMble MPerpajabl H CKBO3HbIE COOPYKEeHHS
Harpy3ku ot BOJIH Ha BePTHKAJIbHYI0 00TeKaeMyl0 Nperpaay

E.1 MakcumanbHas cuia Bo3aeicTsus BoaH Q. .., KH, Ha BepTUKaIbHYI0 00TEKaeMyto

ax 2
nperpaay ¢ nomnepeunbiMu pazmepamu a < 0,41 u b < 0,4\ (pucyHok 8,a) npu riayoune d > d.,
OTIpeNIeNSIeTCS U3 psAa 3HAYCHHIA, IOJYIaeMBbIX TPU PA3IHUHBIX YAAICHUAX & = X/A BEPIIUHBI

BOJIHBI OT TIPETpabl, o hopmyie

5, + 8 (E.1)

Qmax — Xi,max i v,max - v °

r1€ O pax ¥ O, may — COOTBETCTBECHHO HMHEPUMOHHBIA M CKOPOCTHON KOMIIOHEHTBI CHIIbI

BO3ASUCTBUS BOJH, KH:

Qi,max :%pgnbzhk\;ai[}i ’ (E2)
O, ma =épgbh2kfocvﬁv, (E.3)

O; 1 O, — KOODPUITMEHTHI  COUYETaHWS HMHEPUUOHHOTO U  CKOPOCTHOTO  KOMITOHEHTOB
MaKCUMAaJIbHOM CHJIBI OT BO3JEHUCTBUS BOJIH, NPUHUMAaeMble COOTBETCTBEHHO IIO
rpaduxam 1 u 2 pucynka E.1;

h 1 A — BpICOTA U JUIMHA PACYETHON BOJIHBI;

a — pa3Mep Iperpajipl 1o JIydy BOJIHBI, M;

b — pa3mep nperpajipl 10 GpOHTY BOJHBI, M;

k, — k03ppueHT nepexosa OT JEHCTBUTENBHBIX 3HAYEHUH CKOPOCTH M YCKOPEHHS
BOJIHOBOTO IIOTOKA, BO3JCWCTBYIOUIET0 Ha Mperpaay, K UX CPEeJIHUM 3HAUECHUSIM
(tabmune E.1);

a; U @, — UHEPIIMOHHBII M CKOPOCTHOM  KOX(QQPUIMEHTHl  IIyOWHBI, MPUHUMAEMbIE
COOTBETCTBEHHO IO Ipadukam a u 6 pucyHka E.2;

B; 1 B, — MHEPLMOHHBIA U CKOPOCTHON KOA(PGUUMEHTHl (POPMBI Iperpajibl € MOMNEPEUHBIM
CEUYEHHUEM B BHJIE Kpyra, JUIMIICA U NMPSMOYIroJIbHUKA, TPUHUMAEMbIE 10 rpadukam
pucynka E.3.

[Ipumeuanus:
1 Pacuer CKBO3HBIX COOpy)KeHI/Iﬁ WJIN OTACIBHO CTOAIIHNX 00TEKaEMBIX mnperpaa Ha HarpysKkm OT BOJIH

JOJDKEH IMPOU3BOAUTLCA, KaK IPaBHUJIO, C YUCTOM IIEPOXOBATOCTU HUX INOBCPXHOCTH. HpI/I HaJIMYUU OIIBITHBIX

JAHHBIX 110 CHIDKEHUIO BIMSHUS KOPPO3UM M MOPCKHX oOpacTaHuii Kod((uImeHTH (HOpMBI JTOIKHBI
OIIPEENATHCS 10 GOpMYyaam:

a
Bi_z_b

B, =C,, (E.5)

rae C; u C, — — yTOYHEHHBIC 3HAYCHUS KOO(PPHUIIMEHTOB HHEPIHOHHOI'O ¥ CKOPOCTHOI'O COITPOTHBIICHHIA.
2 Ilpu momxome BOJH IOJ YIVIOM K OOTekaeMoil mperpane (B BUAC SJUTUICA WM HPSIMOYTOJIbHHKA)
Joryckaercss K03 GUIMEeHTHI (HOPMBI OIPECIATh HHTEPIIOAIMCH MEKTY UX 3HAYCHUSIMH I10 TJIABHBIM OCSIM.

C, (E.4)
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3 MakcuManbpHyI0 CUIYy BO3A€HCTBUA BOMH (.., KH, Ha BepTHKaIbHYIO OOTEKaeMyro Hperpamy mpu

Qi ,max Qi ,max
— ———<0,2 npuHHMAaTh

3HaYCHUHU >2 pomyckaercss IpUHUMATh Qpay = Oi hax » @ IPU 3HAYEHUU

V,max v, max
Omax = Oy max > B APYTUX ciydasx O,y CIEAYET ONPEIENATh U3 Psiia 3HAYCHHH, NONYYCHHBIX 1O (opmye

(E.1) nmpu pa3nuHbIX .

Taonuma E.1

OTHOCHTEIIBHBIH pa3Mep Mperpabl
alh. b\, DI\ 00,05 00,1 00,15 00,2 00,25 00,3 00,4
Koad¢uruenr k, 11 00,97 | 00,93 | 00,86 | 00,79 | 00,7 | 00,52
01,0
7/
4
0,8 4
a—mupud/A1>0,5 a,6. /////
/Al
6---npud/1=02 /2 /7
(1
0,4 77 L
Y /l/ \/1/]"_8
77
AU
2

N . =
N ,-—24/‘ 10 Alh=
5 1920 = 10 N 7
— \\\W N 7 2420 R—
NP NOAL 40 ]
N

-0,4 3 7 2\
AN e p WW —=-] \\\:
- RN ‘A » /7/4u \\
=221 h=40 P/\ \:\\ ' // I, \:
8 N \\ N L Ill
-0,8 10 N N\ / V /1
~ ALY
1,6 e A h =8
7 4 7
=40 aal
g Al h 0 %! 10 }
-0,5 -0,4 -0,3 -0,2 -0,1 0 0,1 0,2 0,3 0,4 X

Pucynoxk E.1 — I'paduxu 3Ha4yeHnii K03 PHUIMEHTOB COYECTAHUSI MHEPUMOHHOTO J; (Tpaduku 1) n
CKOPOCTHOTO 9, (rpaduku 2) KOMIOHEHTOB CHJIbLI OT BO3/IeiiCTBHUS BOJH
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a) 6)
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Pucynok E.2 — I'paduku 3HaYEHUH HHEPIIUOHHOTO (; U CKOPOCTHOIO ¢, KO PUIHEHTOB
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DJUIANITHYECKHE nperpaibl — CIVIOIIHBIC JIMHUW,; TPU3MATHYCCKHUEC — HITPUXOBBIC JIMHUM!
1- mepoxoBaTas SJIITUIITHICCKAa Mperpaaa, 2- TJIagKas SJIJITMNTUYCCKasd nperpaaa, 3- mepoxoBaras
B HOI[BOZ[HOﬁ YaCTH U Ij1aJjKas B HaI[BOI[HOﬁ YacCTHU BECpTHUKAJIbHAA SJIJIUIITHYCCKAs Iperpajga

Pucynok E.3 — I'paduxu 3HaueHN HHEPIUOHHOIO f3; 1 ckopocTHOTO f, KO3 GULIMEHTOB (POPMBI
B 3aBUCHUMOCTH OT a/b (nast Q, g u P,) wau b/a (nas P,)
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E.2 Harpy3ky oT BonH ¢, kH/M, Ha BepTHKanbHYI0 00TEKaeMyto Mperpaay Ha riryonHe
Z, M, TIPU MaKCHMaJlbHOW cuie OT BosjeicTBusa BoaH (... (pucyHok 8,a) ciuemyer

onpeensaTh no popmyie
q= qi,maxaxi + qv,maxsxv > (E6)

TA€ ¢imax ¥ §y,max — ATHEPLUUOHHBIM M CKOPOCTHOM KOMIIOHEHTHI MAaKCHUMAaJIbHON HArpy3ku OT
BoJIH, KH/M:

1

qi,max = Epgn _kvexlBl ) (E7)
2 n?

qv,max = 3 pgnb_ vav’ (E8)

Oxi M1 Oyy — KO (DUITMEHTHI COYETAHUSI MHEPITUOHHOTO ¥ CKOPOCTHOTO KOMIIOHEHTOB Harpy3Ku
OT BOJIH, IPUHMMAaeMbI€ COOTBETCTBEHHO Mo rpadukam / u 2 pucynka E.4 npu
3Ha4YeHUHU & cornacHo E.1;

0y 1 0y, — K03 PULIHEHTHl KOMIIOHEHTOB BOJIHOBOI Harpys3ku, IpMHUMaeMble 10 rpadukam a

d—z

rel —

u 60 pucysaka E.5 npu 3Ha4eHHUSIX OTHOCUTEIBHON TIIyOHHBI Z

E.3 IlpeBbilieHue B3BOJHOBAaHHOW IOBEPXHOCTU T, M, HaJ PACUYETHHIM YPOBHEM
JOJKHO OTIpeAENAThes 1o (hopmyIie

T] :nrelh s (E9)

race m,, — OTHOCHUTCIbHOC IIPCBBIIICHHUC B3BOJIHOBAHHOM IMOBEPXHOCTH, OIPCACTIACMOC I10

pucyHky E.6.
[IpeBbiieHne cpemHe BOJHOBOW JIMHUM HAJl PAcUeTHBIM ypoBHeM Ad, M, clemayer
oTpenensTh 1o GhopmyIe

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

TJI€ M, — OTHOCHTEJBHOE NPEBBINIEHUE BEPIIMHBI BOJIHBI, ONMPEAENSIEMOE 10 PUCYHKY E.6,
1pu 3HaueHnu & =0.
E.4 Harpy3ku oT BomH () W ¢ Ha BEPTUKAIBbHYIO 00TEKaeMYIO Mperpaay mpH Jo0oMm ee

PacroJIO’KEHUH X, M, OTHOCUTENILHO BEPIIMHBI BOJIHBI onpenensatorcs no Gopmymnam (E.1) u
(E.6). Ilpu stom xoxdhdunmeHTtsl o, U O, MODKHBI TpUHUMAThCA 1o rpadukam 1 u 2
pucynka E.1, a d,; u 8, — o rpaduxam / u 2 pucynka E.4 ans qanHoro 3HaueHus & = x/A.
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Pucynox E.4— I'papuxm 3HavyeHnil Ko3Q(PUUMEHTOB COYETAHMS HHEPUHOHHOIO O
(rpaduxu 1) 1 CKOPOCTHOIO Oy, (rpa¢uku 2) KOMIIOHEHTOB FOPU30HTAJIBLHON HATPY3KH
OT BOJIH

E.5 Paccrosuue z, ., , M, OT PAacYeTHOr0 YPOBHsS BOJbI 10 TOYKH IPUIOKCHUS

MaKCHMAaJIbHOW CHJIBI OT BO3JCHCTBHA BOJH Ha BEPTUKAIBHYI oOTekaemyro mperpany O, ..
omnpenensieTcs mo popmyiie

1

ZQ,max = (Qi,maXSiZQ,i + v,maXSVZQ,v)’ (Ell)

Ornax

rae o; u O, — Ko3pPuuKeHTsl, npuHUMaeMble 1o rpadukam / u 2 pucynka E.1 npu 3nauenun
&, coOoTBeTCTBYIOmEeM Q.. ;

ZQi u ZQV — OpAWHAThI TOYCK IMPHUIIOKCHUA COOTBETCTBCHHO MHCPIHOHHOTO M CKOPOCTHOI'O

KOMIIOHEHTOB CHJI, M, OIIpeJiesisieMble 0 (hopMyiam:

Zgi = WiCiperh s (E.12)

ZQ,V = “qu,rel}\‘ ’ (E13)

171€ Ciyel Y Gy yef — OTHOCUTENIBHBIE ~ OpPAMHATBHI ~ TOYEK  HPUJIOKEHUS  UHEPLHUOHHOIO
U CKOPOCTHOTO KOMIIOHEHTOB CWJ, MpHHHUMaeMmble 1O TIpadukam
pucynka E.7;
W ¥ W, — THEPLUOHHBIA M CKOPOCTHON Ko3(duuneHTsl ¢as3pl, NpUHUMAEMBbIE 10
rpaduxam pucynka E.8.
PaccrosiHue z, OT pacyeTHOro ypoBHS BOABI O TOYKH MPUIOKCHHS CHiIbl () IIpu

JT000M yJaJIEHUU X BEPILIMHBI BOJHBI OT IPErpajsl ciieayer onpenensats no ¢popmyne (E.11),
npu 3TOM Ko3(pPuuueHtsl o, u O, AOKHbI NPUHUMATHCA corjiacHo rpadukam [/ u 2
pucynka E.1 u1st naHHOTO 3HaU€HUS & = X/A.

E.6 MaxkcumanbHas cuila BO3JCHCTBUS pa3OuBaroluxcs (paspyllaroliuxcsi) BOJH
O, max» KH, Ha BepTUKaIbHYIO NMWIMHAPUYECKYIO nperpany auamerpom D <0,4d,,

IPUHUMAETCA II0 Pe3yabTaTaM OIIpeJesIeHHs CHIIbl BOJHOBOro Bosuekctsus (.., kH, mpn
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pa3IMYHOM YAaJleHUH BEPIIMHBI BOJIHBI OT mperpaabl (pucyHok E.9,a). Pexomennyercs

X
BBIIIOJIHATDE IOCJICA0OBATCIIBHOC PACCMOTPCHUE CIIy4acB C HMHTCPBAJIOM 0,1—, Ha4yuHasAs C
t

X . .
—=0 (rme x — ymameHue, M, BEpPIIMHBI Pa30MBAIONICHCA BOJHBI OT OCH BEPTHKAIBHOM
t

IAJTUHIPUYECKON Mperpaibl).
Cwuua Bosneiicteus BosH (., KH, 11 1106010 1M0JI0KEHUs IHIMHAPUYECKON MPerpabl
OTHOCHTEILHO BEPIIMHBI BOJHBI JIOJDKHA OTIPENETATHCA 10 (hopmysie

ch = Qi,cr + v,cr 2 (E14)

rae O, 1 0, , —UHCPUMOHHBIH M CKOPOCTHOW KOMIIOHEHTHI CHIbI OT BO3JCHCTBHS

paszOuBatonuxcs BoyH, KH:

Qi,cr = %pgﬂjDz (dcr + nc,sur)si,cr s (Els)

2
Qv,cr = g pgD (dcr + nc,sur )dtsv,cr ’ (E 16)
rae d; — rmyOuHa BOJIbI OJT TIOIOIIBOM BOJIHEI, M, (puCyHOK E.9,a):
dl = dcr _(hsur _nc,sur) > (E 17)

hgur — BBICOTA (TPAaHC(POPMHUPOBAHHOMN) BOJIHBI, M, NMPU OOPYIICHHMH B MEJIKOBOJIHOMU
30HE C COOIIIOEHUEM YCIIOBHS Ay, < 0,8d;

Neswr — NPEBBINICHUC, M, Hald PacCYCTHBIM YPOBHCM BOJblI BCPIIMHBI BOJIHBI IIPH IICPBOM

o0OpyIieHuu;
Oicr Y Oy cr — MHEPUMOHHBIM M CKOPOCTHOW KO3(PUIMEHTHI, NpUHHUMaeMble MO Trpadukam
pucynka E.9.6.
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Pucynox E.5 — I'paduxu ko3¢ puumneHTOB HArpy3KH oT BOJH 0,4, 0,,, 0, 0_,, npu d/A:1) 0,1;
2) 0,155 3) 0,2; 4) 0,3; 5) 0,5;6) 1; 7) 5;
Md = 40 — ciutoliHble TUHUU; A/d = 8—15 — I TPUXOBBIE JIMHUHU
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Pucynox E.7 — I'paduky 3HaUeHUI OTHOCUTEJIbHBIX OPAMHAT
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Pucynok E.8 — I'paduku 3HaYeHUH HHEPIIUOHHOTO [; © CKOPOCTHOIO W,
k03¢ puuneHToB (pasbl

E.7 Harpy3ky ot pa3zbuBaroniuxcs BOJH ¢, KH/M, Ha BEpTUKaIbHYIO HMIUHAPUYECKYIO
nperpaay Ha riayOuHe z, M, OT pacueTHoro ypoBHs (pucyHok E.9,a) mpu oTHocuTenbHOM
yIaJIE€HUU OCU MPErpajibl OT BEPIINHBI BOJIHBI X/d; HEOOXOMMO ONPEEIATh 10 popmyrie

er = qi,cr + qv,cr ’ (EIS)

TJ€ icr U Gy cr — AHEPIIMOHHBIM U CKOPOCTHOM KOMIIOHEHTBI HAarpy3ku OT pa30OHMBarOIIMXCS
BOJIH Ha BEPTUKAJIbHYIO Mperpany, kH/m:

qi,cr = %pgnDz €icrs (E 19)
2
Goer =§pgD(dcr F N ) Eviers (E.20)
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rae €, u €, — UHEPUUOHHBIA U CKOPOCTHOH  KO3(PUIIMEHTHI, IIPUHUMAEMBbIE
COOTBETCTBEHHO 10 rpagukam a u 6 pucyHka E.10 npu 3HaueHMsIx
d,—z

OTHOCHUTEIBHON TIIyOUHBI Z,, =

d

t

IMpumeuanue —Koapouuuenrst J; ., (pucynok E.9,6) u €; ., (pucynok E.10,a) cnenyer npuHuMaTh
TIOJIOKUTEIIBHBIMY TTpH X/d, > 0 ¥ oTpunatensHeIMu TpH x/d, < 0.

o,
v.er
X a)
o —n_a Pacu.
0,35 ,H r ;’“yposeHb
0 ="'y x
ovr 1IN q
L
6.3 ARUR o]
2 D LI’ S JHo
LY YLl //9 LIS
0,25 6j,cr
\ P N 0)
0,2 +0,2
/ ;
0,15 +0,15
FEN .
0,1 / \\ \\ +0,1
/ -
0,05 ] \\ +0,05
l N
o
0 10,00
0,5 1 1,5 2 bwd
r

Pucynok E.9 — Cxema Kk onpe/iejieHUI0 HATPY30K OT Pa30UBAOIIMXCS BOJIH U rpaduKy 3HAYEHUil
k03¢ GuUINeHToB J; .. — KpuBas 1 u o, ., — KpuBas 2

E.8 MakcuManpHbIl ONIPOKUABIBAOIUN MOMEHT M. .-, KH'M, OT BOJIHOBOTO IaBICHUS
Ha CIUIOIIHOE JTHUILE BEPTUKAIBLHOW KPYTJIOUWIMHIPUYECKON MPEerpapl, pacioaoKeHHON Ha
IPaBUHHO-TAJICYHUKOBOM MJIM KaMEHHOHAOPOCHOM OCHOBAaHWHU, OTHOCHUTEIIHHO IIEHTPA JTHUIIA
CJIeIyeT OTMpEeNesaTh 1o GpopMyie

1
M. =———pghD’ , E.21
z,por 16Chkd pg Bpor ( )

rzie Bpor — KOOGGUIMEHT ONPOKUIBIBAIOLIET0 MOMEHTA C Y4€TOM IIPOHULAEMOCTH OCHOBAHUS,
npuHUMaeMbIi 1o Tabmuie E.2.
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Pucynok E.10 — I'padpuxu 3HaYeHHIT ”HEPUHOHHOTO €; .. M cCKOpocTHOrO €, ., KO3 PUIIEHTOB

[TosHbBIE MakCHMalbHBIA ONMPOKUIBIBAIOIIMNA MOMEHT, AEHCTBYIOIIMN Ha Mperpamy,

OMpeACIIKICTCA KaK CyMMa ABYX MOMCHTOB: MOMCHTA OT MaKCHMAaJIbHOM CHJIBI Qmax , PaBHOI'O

IIPOM3BEICHUIO 3TOM cuibl, omnpenensemod no E.l1 Ha medo, ompenensemoe mo E.5, u
MakCUMaJlbHOr0 MoMeHTa M. ,,, 1o ¢opmyne (E.21), cosmagaromero mno asze c
MAaKCHUMAaJIbHOW CHIJION

max °

Taonuma E.2

DI\ 0,2 0,25 0,3 0,4
Bpor 0,88 1,05 1,10 1,08

E.9 BonnoBoe pmaBnenue p, klla, B TOYKe IIOBEPXHOCTHM BEPTUKAIBHOU
KpYIIOLMIMHAPUYECKON Mperpajpl Ha riyOuHe z > 0 B MOMEHT MaKCUMyMa rOpU30HTaIbHON

cunbl Q.. onpexenserca no Gopmyie

— ook Chk(d —Z) (£.22)
P=P& chid x> .

rje y — ko3 uLueHT pacipereneHusl 1aBIeHus, IpUHUMaeMbli o tabaune E.3.

JlaBiieHue p B TOUKaX, JIEKAIIUX BbIIIE€ PACYETHOIO YPOBHS BObI (z > 0), mpuHUMaeTCs:

nmpu y > 0 mo JMHEWHOMY 3aKOHY MEXAYy p Ha ypoBHe z =0, ompeneiseMblM IO
dbopmyne (E.22), u p =0 Ha ypoBHE z = —yh;

npu x < 0 m1s Toyek Ha riyOuHe 0 <z < —y/h 1o JuHeHOMY 3aKOHY Mexay p = 0 mpu
z =0 u 3HaueHueM p, onpeaenseMmsiM 1o hopmysne (E.22) npu z = —yh.
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E.10 MakcumanbHyt0 JTOHHYIO CKOPOCTb Vpmax, M/C, B TOUKaX, PacHOJIO)KEHHBIX Ha
KoHType nperpazasl (0 =90° u 270°) u Bnepeau nperpaisl Ha paccrosiHuu 0,250 OT KOHTypa
nperpassl (0 = 0°), ciexyer onpenenars no Gopmysne

voo—np ] (E.23)

b = O

rjae koadduuueHT ¢, npuHuMaercs no tabnuue E.4.

Taonuma E.3

0, rpan 3Hauenue ko3 duimenta y mpu 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 Mexay Jy4oM HaOerarorieil BOJIHbBI M HAIPaBIEHUEM Ha PACCMAaTPUBAEMYIO TOUKY M3 IIEHTpPa
mperpazbl (Ui nepeaHei oopasyromiei mutuaapa 6 = 0°).

Taonuma E4

3naveHus kodpduumenta ¢, npu D/A
IT
OJIOXKEHUE PACUYETHBIX TOYEK 02 03 04
Ha xonTtype nperpazst 0,98 0,87 0,77
Brnepenu nperpazst 0,67 0,75 0,75

Harpy3ku oT BOJIH Ha TOPH30HTAJIBHYIO 00TE€KAEMYIO Mperpaxy

E.11 MaxkcumanbHOe 3HaYCHUE PABHOICUCTBYIOMIEH HATPY3KH OT BOJIH Py, KH/M, Ha
TOPU3OHTAIBHYI0 OO0TeKaeMyro mperpaay (pUCyHOK 8,0) C TIOMEPEYHBIMH pa3Mepamu
a<0,AA, M, u b<0,IA, M, ipu z.<b, HO (z~b/2)>h/2wmn npu (d—=z.)>b n10WKHO
OTpeNeAThCA 10 hopMyIie

P, =P +P*, (E.24)
JJIs1 )IByX cnyqaeB:

C MAaKCUMaJbHOW TOPU30HTAIILHOM COCTaBISIOMIEH HAarpy3ku Piyma, KH/M, mpu
COOTBETCTBYIOILIEM 3HAUEHUU BEPTUKAIBHOM cOCTaBIIAOIIEeH HAarpy3ku P;, kH/Mm;

C MaKCHUMaJlbHOM BEpPTUKAJIbHOW COCTaBISIOUICH HArpy3sku P.ma, KH/M, mpu
COOTBETCTBYIOIIEM 3HAUYEHUU TOPU3OHTAILHON COCTaBIISIONICH JTMHEHHOU Py, KH/M.
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PaccrostHme x, M, OT BepUIMHBI BOJHBI JO LIEHTpa Mperpaabl MpH JeHCTBUU
MaKCUMAJIbHBIX Harpy30K Py max U Pz max JOJDKHBI ONIPEAEATHCS 10 OTHOCUTEIbHON BETMUMHE
&=x/\, npuHUMaemMoi coriacHo pucyikam E.4 u E.11.

E.12 MakcumanbHOE€ 3HAQUYEHHE TOPU30HTAIBHOM COCTABIAIOIIEH HAarpy3Ku OT BOJIH
Py max, KH/M, Ha TOpU30oHTANBHYIO 00TEKaEMYIO IpErpaay ONpEnesseTcs U3 psija BEIUYHH,
MIOJIy4aeMBbIX IPU Pa3IMUHbIX 3HAYEHUIX &, 110 popmyre

X, max XV Xy o
rae Py; 1 Py, — MTHEpUHUOHHBIA U CKOPOCTHOM KOMIIOHEHTHI TOPU30HTAIBHOM COCTAaBJISIFOLLIEH
Harpy3ku ot BoJiH, KH/M, onipeaensemsie o ¢popmynam:

P, = %pgnzbz %kvex,.ﬁi : (E.26)

2 o,
Rcv = g pgTCkav evav . (E27)

Oxi M1 Oy, — KOO (PHUIIMEHTHI COYETaHMSI MHEPIIMOHHOTO U CKOPOCTHOTO KOMITOHEHTOB Harpy3Ku
OT BOJIH, IPUHUMAaeMbI€ COOTBETCTBEHHO Mo rpadukam 1 m 2 pucynka E.4 npu
3Ha4YeHUHU & corjracHo E.1;

0,; u 0,, —TO Ke, yto U B E.2;

Bi 1 By, — MHEPIIMOHHBIM M CKOPOCTHOM KOIPPUIMEHTH (POpPMBI Mperpaabl ¢ MONEPEUHbIM
CEUEHUEM B BUJIE KpYra, dJUIMICA U IPAMOYTOJIbHHUKA, IPUHUMAEMbIe 0 rpagukam
pucynka E.3 npu 3HaueHusX a/b — nisi TOpU30HTAIBHOU U b/a — [Jis BepTUKAITBHON
COCTaBJISIOLIUX HArPy3KH.

Szi,szv
“, SRS
PZ ANV RN
0,8 / ’// /:l ‘\\ A5 A;j/ \\\\
e \\\ “ \‘R\
i///, ! )(4" — N)\Q‘:“ — mpud/A205
s \ = W o —mpud/A=02
/, o g t%‘ 40 & A P
0,4 ,/ o~ al My 201
V7 s 77 N 1 = TN
LA i N 180; ‘\\\
AW ¥ Ny AN Alh=
2z i \ N 40
e s 14 < AN
g v /1/4/6:‘ [ : \\\:\‘ 5 123
20 /¢ 4 \ \ \\ 8 \\,,’
1 7Y \\ \ \’ %2
10 v %\ ANAN 21
/8 7 \\§ Q\i\\ ;/’//
20,4 fe= / / r"’ \‘} N N k XA -
SR L Mh= R D Y /4 e in
1= 0K / -
I/ g 201 3 ' 5 NN F—
N 231040 Ay T
TET R 77 ==
l \\\\:‘\\q ' ,/,/’ /
\. = iz \
0,5 20,4 0,3 20,2 20,1 0 0,1 0,2 0,3 04 e

Pucynok E.11 — I'padpuxu 3HaueHnii K03(PPUIMEHTOB COUETAHNUSI MHEPIUOHHOTO O ; (Tpadpuxu 1)
U CKOPOCTHOIO 0, (rpa¢uku 2) KOMIOHEHTOB BEPTHKAJIbHONH HATPY3KH OT BOJIH

E.13 MakcumanbHOE€ 3HA4Y€HHE BEPTUKAIBHOW COCTABJISIONICH HArpy3Kd OT BOJH Ha
TOPU30HTAIbHYIO 00TEKaeMYyI0 Nperpany P: max, KH/M, crieayeT onpenensTs U3 psijia BEIUUHH,
MOJIy4aeM IPH pa3HbIX 3HAYCHHSIX & 10 (hopmyrie

P, =Pb +PJ3 (E.28)

z,max zvozv 2
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rae P.; v P,, — MHEpUMOHHBIA M CKOPOCTHOW KOMIIOHEHTHI BE€PTHUKAIBLHOW COCTAaBIISIIOLIECH
Harpy3ku oT BoJiH, KH/M, onpeaensemsie o popmynam:

1 ) h
P.=—pgna—k0O_[., E.29
Zl 2pg 7\' v ZlBl ( )
2 o,
P, :§pgnaTkv 0.B,, (E.30)

Oz M1 0., — UHEPLIMOHHBIK M CKOPOCTHON KO3((UUMEHThl CcOYeTaHUs, MPUHUMAEeMble I10
rpaduxam 1 u 2 pucynka E.11.

0.; u 0., — K03 PuLHEeHTHI KOMITIOHEHTOB BOJIHOBOM Harpys3KH, IIPUHUMAEMBbIE
COOTBETCTBEHHO 10 rpadukam 6 u 2 pucyHka E.5 npu 3HaueHUSIX OTHOCUTEIBHON
d-z,

OpIMHATHI Z, ,,; = ;
’ d
B; u By, — 1O *e, uro u B E.12.

E.14 3nauenne ropuszontansHoit Py, kH/M, wumm BeptukampHOUW P, kH/M,
COCTaBJIAIOLIMX HArpy3Ku OT BOJIH Ha FOPU3OHTAJIbHYIO OOTEKaeMylo Mperpaay mnpu Jiro0om
€€ pacroJOKEHUU X OTHOCUTEIbHO BEPIIMHBI BOJIHBI CJIEIYET ONpPEAEsATh COOTBETCTBEHHO
no ¢opmynam (E.25) unu (E.28). [Ipu 3ToM k03 HULHEHTH COUETaHUS Oy, Oxy WU Oy Oy
JOJIKHBI IPUHUMAThCS 10 rpadukam pucyHkoB E.4 u E.11 nns 3aganHoro 3HaueHus & = x/A.

E.15 MakcumanbHoe 3Ha4eHHE PaBHOJECHCTBYIOLIEH HArpy3Ku OT BOJH Prax, KH/M, Ha
JIeXKAIIYI0 Ha JTHE MUJIMHIPUYECKYI0 Tperpany (pucyHok 8,0), muamerp kotopot D <0,1A u
D <0,1d nomxuo onpenensthes o popmyne (E.24) st nByx cimydaeB, ykazanHbix B E.11.

E.16 MakcumanbHyt0  TFOpU3OHTaIbHYIO  Pyme, KH/M, u  cooTBeTcTBYyMOLIYIO
BEepTUKaIbHYIO P., KH/M, npoekiuu Harpy3ku OT BOJIH, ACUCTBYIOIIMX Ha JIeXKAlllyl0 Ha JIHE

IAJTMHIPUYECKYIO TIPerpaay, HEOOX0MMO ONPEAEIIATh 1Mo (GopMyram:

Px,max = Pxisxi +va8xv’ (E31)
9
Pz :_gvasxv’ (E32)

rae Py; 1 Py, — COOTBETCTBEHHO MHEPUUOHHBIA U CKOPOCTHOW KOMIOHEHTHI FOPHU30HTAIBHOU
COCTABJISIIONIEH HArpy3KH OT BOJH, KH/M, onipenensemsie o ¢hopmynam:

3 2 ~2 h
X pPg A xi ( )
h2
Rcv :pgnDTGW, (E34)

Oyxis Oxy, U Oy, 0y, — TO ke, yTO B E.12.
MaxkcuManbHyl0 BEPTUKAIbHYIO P-max, KH/M, U COOTBETCTBYIOIIYIO T'OPU30HTAIBHYIO
P., xH/m, npoekuiuu Harpy3Ku OT BOJIH CIEAyeT MPUHUMATh PaBHBIMU

_2p

z,max 5 o

B=P,.
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Harpy31¢u OT BOJIH HA CKBO3HO€ COOPYKE€HHEC U3 00TeKkaeMbIX 3JIEeMEHTOB

E.17 Harpy3ky OT BOJIH Ha CKBO3HOE COOPYKEHHE B BHJIE CTEPKHEBOW CHCTEMBI
clenyeT MoJIy4aTh CyMMHPOBAaHUEM HArpy3ok, omnpeaeieHHbx corjacHo E.1 — E.14 kak mist
OTJIENbHO CTOSIIUX IMperpajg ¢ Y4EeTOM IIOJIOKEHUS KaXJO0ro 3JeMEHTa OTHOCHUTEIbHO
npoQuiis pacyeTHON BOJHBI. DJIEMEHTBl COOPYKEHHUS JOJKHBI IPUHUMATHCA KaK OTIENbHO
CTOsIIIME 00TEKaeMble MPerpaabl IPHU PACCTOSIHUIX MEXKAY UX OCSIMU /, paBHBIX U O0Jiee Tpex
nuametrpoB D; npu [<3D (rae D — HauOoJbIIMiA TUaMeTp 3JIEMEHTa) BOJHOBYIO Harpysky,
MOJIyYUEHHYI0 HAa OTJAEIbHO CTOSIIMNA 3JIEMEHT COOPYKEHHS, HEOOXOOUMO YMHOXKaTh Ha
K03 duLmeHThl cOnMKeHus no GPOHTY Y, U JIydy ; BOJIH, IpuHUMaemble 1o tadnune E.5.

E.18 Harpy3ku oT BOJIH Ha HaKJIOHHBIH 3JIEMEHT CKBO3HOT'O COOPYXEHHSI HEOOXOAUMO
MoJlyyaTh IO DJIIOpaM TOPU30HTAIbHOM M BEPTUKAIBHOM COCTaBISAIOLIUX HArpys3Ku,
OpJIMHATBI KOTOPBIX JOJDKHBI omnpenensThes corjacHo E.14 ¢ yuerom 3armyOneHust moj
pacueTHbBI ypOBEHb U YHaJ€HUS OT BEPUIMHBI PACUETHON BOJHBI OTAEIBHBIX YYacTKOB
AJIEMEHTA.

[Ipumeuanue —Harpy3ku OoT BOJH Ha JIEMEHTHI COOPYKEHHS, HAKJIOHEHHbIE K TOPU30HTAIN WIH
BEPTUKAJIM IO YIJIOM MeHee 25°, HOMyCKaeTcs OIpenensiTs coorBercTBeHHO o E.4u E.14 xak Ha
BEPTUKAJIBHYIO HJIM TOPU3OHTAIBHYIO 00TEKaeMyI0 IIperpamy.

Taonuma E.S5

OTHOCUTEIbHOE Koaddumuentsr conmxenus ¥V, u W, ipu 3HaUCHUSIX OTHOCHTEIBHBIX AUaMETpoB D/A
paccTosiHuE MEXIY Y, ¥,
ocsiMu Tiperpan /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 Jlunamuyeckyio Harpy3Ky OT BO3ICHMCTBHSI HEPETYNISPHBIX BETPOBBIX BOJH Ha
CKBO3HOE COOPY)KEHHME W3 OOTEKaeMBbIX 3JIEMEHTOB CIIEAYeT OINPEAeNsiTh YMHOKEHUEM
3HAQYEHMS] CTaTUYECKOW Harpysku, noaydeHHou cormacHo E.17 u E.18 or BoJIH ¢ BeICOTOM
3aJJaHHOM 00€CIeYeHHOCTH B CUCTEME U CpelHEel IIMHON, Ha KO3()(PUIHMEHT JMHAMHUYHOCTH
kq, npuHUMaeMbIi o Tadsmie E.6.

IIpn orHomenusx mnepuonoB 7, /7 >0,3 HEOOXOAMMO BBHINOJIHATh JHHAMHYECKUN

pacyeT COOpYKEeHUSI.

Taonuma E.6

OrtHoteHune nepuonos 7, /T> 0,3 0,01 0,1 0,2 0,3

KoadduimeHT quHaMHYHOCTH ky 1 1,15 1,2 1,3
T

c

T — cpenHuii IeproOA BOJIHEL, C.

— Mepro/i COOCTBEHHBIX KONEOaHUIT COOPYKEHHS, C;
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Hpuiaoxenne K

(pexoMeHyemoe)

IHocTpoenue 3mo0p JaBJIeHHUS OT CY10BBIX BOJH

Jljis moCTpoeHus SMIOpP IaBIEHUS Ha KperieHne O0eperoB OT CyJ0OBBIX BOJIH MOT'YT ObITh
MCII0JIb30BaHbl 3HAUYEHUS JIOKAJBHOTO JABJICHUS B XapaKTEPHBIX TOUYKaX, MPUBEJICHHBIE B
tabmune XK. 1.

B tabnune XK. 1 npunarel cienyromye 0003HAYCHMS:

hg;, — BBICOTA CYyIOBOM BOJIHBI, M;
hysh — BBICOTA HAaKaTa CyJJOBOM BOJIHBI HA OTKOC, M;
d;ny — TTyOMHa HU3a KPEIJIEHUs 0TKOCA, M;
dsp — TITyOMHA BOJIBI, M;
dj — rmyOouHa 3a0UBKH ILIITYHTA;
Azy— NOHWKEHHE YPOBHS BOJBI, M, 332 KPEIUICHMEM OTKOCAa BCIEACTBUE (HIbTPALUY;
MIPUHUMAETCS PaBHBIM:
0,25h, — 10 KpemaeHus] MPOTSKEHHOCThIO M0 OTKOCY OT PacueTHOro YpOBHS BOJbI MEHEe
4 M ¢ BOJIOHENIPOHUIIAEMbBIM YIIOPOM;
0,2hs, — TO %Xe, ¢ MPOTHKEHHOCTHIO 0oJiee 4 M C yOPOM B BHJI€ KAMEHHOM NPU3MBI;

0,1hg, — 11 BEpTUKAIBHOM IMITTYHTOBOW CTEHKH.
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IIpunoxenne U

(pexoMeHyemoe)

Yder 3kpaHMpPOBaHMS NPH BO3/1eiICTBUHU HA CYy/ia BETPOBbIX HATPY30K

N.1 PacueTHoE 3HaUeHME CKOPOCTHU BETpa JOJDKHO OMpENensaThCs Ha BbicoTe 10 M Haf
YPOBHEM BOJIbl IO pe3yJibTaTaM MHOT'OJIETHHUX JaHHBIX METEOPOJOTHUYECKUX HAOJIONEHUN C
Y4€TOM MECTHBIX YCIOBHM (BIUSHUS pelibeda MECTHOCTH, MPOMBIIIIEHHO-TOPOACKON
3acTporKH U mpod.). [Ipu onpeneneHnu BETPOBOTO BO3ICHCTBHS HA IPHUILIBAPTOBAHHOE CYTHO
(TutaByuuit  OOBEKT) TMyNbCAllMd BeTpa HEOOXOIMMO y4YUThIBaTh C  30-CEeKyHIHBIM
OCpEHEHHEM M paccMaTpuUBaTh TaKO€ COUYETAHUE CKOPOCTHM U HampaBleHUN BeTpa,
oTKJIOHsoIMXCA 10 £30° OT ocu mpuyana WIM HOPMalU K HEH, KOTOpoe 00yCIOBIMBAET
HauOoJblIee 3HAUEHHE HArpy3ku O, Wil N,,.

JUis npuyanoB Ha BHYTPEHHUX BOJHBIX IIYTSIX CKOPOCTH BETpa WM 3Hau€HUe
CKOpPOCTHOTO Hamopa jgomyckaercss omnpenenste mo CI120.13330 B 3aBUCHMMOCTH OT
BETPOBOro paloHupoBaHus Tepputopuu Poccuu. Ilpu stom ckopocts Berpa V,, m/c, mis
noactaHoBKU B opmyisl (31) u (32) paccuntsiBaercs o popmyiie

V,=4\q, . H.1)

I'I€ ¢9— CKOPOCTHOM HAIOP, M.

N.2 Hanmnune sKpaHUPYIOIIMX IPErpaj ¢ HABETPEHHOM CTOPOHBI IPHUILIBAPTOBAHHOIO
CyJlHa, KOTOPOE MOXKET MPUBECTH K CYILIECTBEHHOMY YMEHbBILIEHHIO HATPY30K OT BO3JICHCTBUS
BeTpa Ha  CyJOHO, YYUTBHIBaeTcs IyTeM  YMEHbIIEHHS IUIONIaJd  HapyCHOCTH
NIPUIIBAPTOBAHHOrO CyJHA HA NPHBEICHHOE 3HAYCHHE SKPAHMPYIOMCH IIomamd A., M,
oTpeesieMOi B COOTBETCTBUU ¢ pucyHkoM U.1 mo ¢popmyie

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

r7€ hy — BO3BBIIIEHHE KOP/IOHA MpUyYalia Ha/l HAUBBICIIKM YPOBHEM BOJIbI, M;
0, — KOO (PULIMEHT, YYUTHIBAIOIIMM CTENEHb SKPaHUPYIOUIETO JEHCTBUS Iperpajbl,
OIIPEENAEMBIN IO BBIPAKEHUIO

Hanpabnrenue
Gempa
e T ] le

N

[HIL K]

-
3

Pucynok U.1 — Cxema BeTPOBOr0 3KPAHHPOBAHMS CY/IHA
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o :0,5i—e, (H1.3)

rae H, — cpennee 3Haue€HNE BBICOTHI SKPAHUPYIOIIUX MPENATCTBUH, M;
[, — cpenHee pPACCTOSIHME SKPAHUPYIOUIUX TMPENATCTBUH OT KopaoHa; mnpu [~=H,
npuHuUMarwT [,=H,, m;
0, — HAaUOOJIBIIMI pa3Mep CUITydTa IUIaBYy4ero oObekTa; eciu JiuHa npudana L <L,
TO B pacuer BMecTo Lg BBOAUTCA L, M;
L, — nnvuHa uiv cyMMa JUTHH SKPaHUPYIOIIUX TIperpa.
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Hpuiaoxenue K

(pexoMeHyemoe)

Koy punmeHTHI CONPOTHBJIEHUS OT BO3/1elCTBHS TeUEeHUsI HA MJIaByuHe
00bEKThBI

K.1 Kosdpduuuent conporuBieHuss npoaosbHONH Harpy3ku oT TedeHus C,
omnpeseNnsieMblil Kak cyMMa Kod(p¢uuueHTa CONpOTHBICHUS (OpPMbI KOpIyca CyJHa,
K03 uLMeHTa CONPOTUBJIECHMS, OOYCIOBIEHHOTO TPEHHUEM BOJbl 1O CMOYEHHOU
MOBEPXHOCTU CyAHA, U KO3(h(dULMEeHTa CONMPOTHUBIIEHUS BHUHTO-PYJIEBOM TIpPYIIbI CYJHA,
PEKOMEHAYETCS BBIYUCIISTH 110 popMyIie

1 L
C,=0,11,0+C,L, ’—7+ﬁ +1,2——, (K.1)
B, T, T, Ay
rae C; — Ko3pPUIMEHT COMPOTUBIICHUS TPEHUS, BBIUUCISIEMBIN 110 popMmyrie
0,075
C=——"7—"7"3, (K.2)
(log Re, - 2)
Re, — uncno Peitnonbaca, onpeaensemoe o Gopmyiie
L
Re, :—V’ o (K.3)
\Y%

V; — mpooabHast COCTaBIAIONIAs CKOPOCTH TEUEHUS, M/C;
Ls — nnuHa miiaByyero 0ObeKTa 1o BaTepIUHUHU, M;
V — KUHEMaTu4yeckuil  Kod()(UUMEHT BSI3KOCTU  BOJAbl, I[PUHUMAEMbli  pPaBHBIM
v=1,0-10", m’/c;
O — K03 GUIIUEHT OOIIEH MOTHOTHI CyTHA;
By, Ty — mmpuHa u ocajika CyJHa IIPpU pacCMaTprUBAEMOM 3arpys3Ke, M;
Apr — BeJIMYMHA, XapaKTEepPU3YyIOlIasl IJIOLAab MapyCHOCTH BUHTO-PYJIEBOM IpyIIbl CyHA,
MpUHUMAaeMas 10 JaHHbIM Tabuuibl K.1 B 3aBUCHMOCTH OT TUIIA Cy/HA.
K.2 KoaduumeHnt conpoTupieHus MonepeyHoO Harpy3Ku OT TEUEHUSI PEKOMEHIYeTCs
BBIYUCIIATE TIO opMyJie

(o) [T
¢, =Cr+(c,-c )(—] : (K.4)

y

rae C;’ — K03(pQUIIMEHT CONPOTUBICHMS NPU OTHOIIEHWU TIYOMHBI BOJABI K OCAJKE CyJaHA
d/T, =0
C; — KO3(pQUIMEHT CONPOTUBJICHUS NPU OTHOLIEHUHM TITyOMHBI BOJBI K OCaJKe CyIaHa
d/T, =1;
d — riybuna, m;

ki — uncnoBoit KO3PPUITUEHT.

Taonuma K.1

Tun xopabns Ar
I'py3oBeIe cyna 240
Tankepst 270
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Koaddumument conporuBnenus C;’ PEKOMEH/IyEeTCsl OTPENIEIATh 10 hopMyIie

Cr=0,22/L4,./(BW), (K.5)

2
rne Ay — GpakTudeckast Mo BogHas JJ000Bas IUIOMIAb MAPYCHOCTH CyIHA, M ;
W — 06beM IOrPYKEHHOIT 4aCTH KOpITyca CynHa (00bEMHOE BOIOM3MEIICHHE), M ;

MunumanbHoe 3HadeHHe Ko3dduuueHnra C;’ JNOJDKHO IIPUHUMAThCA HE MEHee
C;=0,4.

Kosdouuuent conporusnenus C ; pEKOMEHAYETCsl MPUHUMATh MO0 JaHHBIM TaOJIMIIbI
K.2 B 3aBUCHMOCTH OT BelIUUHHBI OL, / u\/T_ , Te 0 — ko3 duiueHT 001IeH MOTHOTHI CYIHA,
w=4, /BT, — k0o3)QHUUKCHT MOIHOTEl MUJCIb-IIITAHTOyTa CyAHa. JUIs IIPOMEXYTOYHBIX
3HaueHuil BemuuuHbl OL / u\/i nanHble TaOnumbl K.2 nomyckaercss MHTEPHOIUPOBATH U
AKCTpPANoaupoBaTh. MUHUMAaNbHOE 3HAUCHHE KO3(duinenrta C; JOJDKHO NPUHUMAThCS HE
MeHee C; =2,0.

3naueHus kodpduuuenta kB ¢opmyne (K.4) ans OonblIiMHCTBA TUIIOB KOopabiei
pEeKOMEHAYETCsl IPUHUMATh k1=2;

Taonuma K.2

TN cl
20 2,00
40 2,84
60 3,64
80 4,50
100 5,44
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IIpunoxenue JI
(pexoMeHyemoe)

Pacyer Harpy3Kku OoT HABaJI1a IPUIIBAPTOBAHHOIO CY/IHA HA NIPUYAJIbHOE
COOpY KeHHe IPH BOJTHEHUHU

JI.1 Jledopmanuio OTOOHHBIX YCTPOMCTB (M NPUYAILHOTO COOpPYXEHUS) A, M,
BO3HUKAIONIYIO NPH HaBaJie MPHUIIBAPTOBAHHOTO CyqHA Ha MpHYall IMOJ ACHCTBHEM BOJH,
TOIYCKAETCs OIPEeNIATh 1o hopmyiie

7 ;2 No
AZ—A(]+Z], (L1)

rac A - Cp€AHCEC 3HAYCHUE aMINUIMTYAbl MOINCPCUHO-TOPHU30OHTAIBHBIX KOJIEOaHWI TOYKH
KOHTaKTa 60pTa cyqaHa ¢ OTOOMHBIMHU YCTPOMCTBAMU, M, OTIpeesieMoe 1mo hopmyre

A=y—; (J1.2)

Do |

I
%=y (xn +2W%Xeke]; (J1.3)

rle 1, — CMEIIEeHHE LEHTPa MONEPEeYHO-TOPU3OHTAIBHBIX KOJIEOaHMH, M; OIpeeNsieTcs

o rpaduky pucynka JI.1 B 3aBUCUMOCTH OT MapaMeTpoB ~0 uP,
p=nbZ; (J1.4)
XA
1 .
V=V Vv, > > (JL.5)
R N
k, P, Po

km — kO3 PUIIMEHT NPUCOEOMHEHHOW  MacChl  BOJBI MPH  Kadyke Cy/HAa,
onpenensieMbi o tadmwuie JI.1;

Ve — Ko3bdunureHT aemMndupoBaHus MOABOTHON YaCThIO MPUYATBLHOTO COOPYKEHUS,
MIPUHUMAEMbI B 3aBUCUMOCTH OT KOHCTPYKLUHU IPUYAIBHOIO COOPYKEHHS 1O
Tabaune JI1.2;

v,=1 — 14 ciydas Kauku CyJHa;
lg, lp—abcuucca W opauMHATa TOYKU IPUIIOKEHHMsS HArpy3kd OT HaBajla CyJHa
OTHOCUTEJIBHO €ro IEHTpa TSKECTH, OTCUUTHIBAEMBIE IO NPOAOJIBHON U
BEPTUKAJIbHOM TJIAaBHBIM OCSIM COOTBETCTBEHHO, M;
Po, Po— PaaAUyChl HMHEPLUUU CyJHA OTHOCUTEIBHO BEPTUKAIBHOM M TOPU3OHTAIBHOM
TJIaBHBIX LIEHTPAJIbHBIX OCEH, M;

T -1 o — o
O =— —Cp€aHsiAd 4YacCToTa, ¢ , BO3IACUCTBYIOIIHMX Ha CYOAHO BOJIH, I'I€ T — CPCOAHHU
T
B CUCTEMC ICPpHUO I BOJIH, C,
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O =, [—— — HOpUBCACHHAA 4YaCTOTa MOICPCYHO-TOPU3OHTAIbHBIX KoneOaHui CyaHa Ha

0T6OiHBIX ycTpoiicTBax, ¢, rae Co—Kod(hHIMEHT KECTKOCTH OTOOMHOTO
YCTPOWCTBA, OINpENENSIEMBbI 1  HA4aJIbHOIO, JIMHEWHOIO,  y4JacTKa
XapaKTePUCTHUKH «cuiia-aedopmarus», H/m;

1 — YUCII0 OTOOMHBIX YCTPOMCTB, OJHOBPEMEHHO Je€(POPMUPYEMBIX IIPU HaBaJE; ISl
OTOOWMHBIX YCTPOWCTB C CYIIECTBEHHO HEIWHEWHBIMU XapaKTEPUCTHUKAMHU

(KOHMYECKHMX, apoOuYHbIX M T.I.) MpPHUBEJEHHAs YacToTa  IONEpPEHHO-
TFOPU3OHTANBHBIX KOJEOAHUH CyAHa (@ JOJDKHAa OBITh YMHOXKEHa Ha
koahpumment 0,7;

W — Bonou3MellieHue CyiHa [pU paccMaTpUBaeMOl HarpyskKe;

p — TUIOTHOCTH BOJBI, KI/M";
WL U € — IapaMeTpsbl, onpeaensiemsle o pucynkam JI.2 u JI1.3 cooTBeTCTBEHHO;

Yy — KO3 DUILMEHT, YUUTHIBAFOIINI He(pOHTATIbHBIN HOJIXO/J1 BOJIH
K JMaMeTpajibHOM IUIOCKOCTH CY/AHA, ompejensercsa no rpaduky pucynka J1.4,
rae Ly, — AJUHA CyJHA MEXAy NepHeHIuKYIIpaMu, M; \y — YToJl II0/IX0/1a BOJIH,
OTCUUTHIBAEMBII OT POJOIBHON OCH Cy/IHA;

Ay Y Yo — PEAYKUHMOHHbIC KOI(DPHUIHMEHTBI MONEPEYHO-TOPH3OHTAIBHOW 1 OOPTOBOiA

KayK{ COOTBETCTBEHHO, OTPEEIIAI0TCA 10 rpadukam pucyHka JI.5;
ko — KO3(pGUIUEHT NUHAMUYHOCTU OOPTOBOM KayKu; JOIMYCKAETCS ONPEAeNATh IO
rpaduky pucynka JI.6, rae wy=2m/t9 — COOCTBEHHAas 4acTOTa OOPTOBOM KAYKH,

-1 o
C, Tp — COOCTBEHHBIH €€ TIEPHOI, C;

h M A — COOTBETCTBEHHO CpEJHME B CHUCTEME 3HA4YEHUS BBICOT W JUIMH BOJIH,
BO3JCHCTBYIOIIMX HAa CYJIHO, M;
J — KO3(QPUIMEHT mnepexoa OT CpPeAHMX 3HAYCHUH K Malo0OeCHe4YeHHBIM JUIs
aMIUIUTYZ] TIONEpPEYHO-TOPU30HTAIBHBIX KOJIEOAaHMI TOYKM KOHTakTa Oopra
CyIHa C OTOOMHBIMM YCTPOWCTBAMH, pAacCIpeleieHHbIMU MO 3akoHy Penes;
ompeznensercs mno Tabmuue JI.3, B pacueTHOM ciydyae pEKOMEHAYETCs
paccMmaTpuBaTh HaBajl OJAHONPOLIEHTHOM 00€CIIEYeHHOCTH.
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CIuTonIHele JUHAHA — IMBapTOBBI U3 CUHTCTUYCCKUX U PACTUTCIIbHBIX MaTCPUAJIOB,
IMYHKTUPHBIC — CTAJIbHBIC IIBAPTOBLI

Pucynok JI.1 — I'paduxk nis onpeaeneHus napamerpa n—ZO

Taonauma JI.1

OTHOCUTEIbHAS 3Hauenus kod(duimentTa k,, npu mapamerpe Bo’/g, paBHOM
ocazaka 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; — HauGoJplias MUPHHA W OCaJKa K TPy3y PacyeTHOro CyjHa, M; d — TIIyOWHa aKBaTOPHUH Y

COOPYXKEHUsI, M; C = 2% CpemHss YacTOTa BO3JCHCTBYIONIMX Ha CYIHO BONH, l/c; T — cpemHuii B cucreme

MepHo/I BOJIH, C.

Taoauma J.2

KoHcTpyKkuuu npuyanbHBIX COOPYKEHUH Koopumment v.
JieMIT(pUPOBAHHUS

HabepexHbie n3 00BIKHOBEHHBIX WU (JACOHHBIX MaCCHBOB, MACCHBOB- 0,75
TUTaHTOB, 000JIOYEK OOJIBIIOr0 JUaMeTpa U HaOCPEKHbBIC Ha CBAaMHBIX
oropax ¢ MePeAHUM IIITYHTOM
HabGepexxHble 3CTakagHOro MHJIM MOCTOBOIO THIIA, HAOCPSKHBIC Ha 0,85
CBalHBIX OIOpaXx C 3aJHUM IIITYHTOM
[Mupcel 3cTakagHOrO MJIM MOCTOBOI'O THIIA, Malibl MPHYAIbHBIC, B TOM 1,0
YKCJIC TOJIOBHBIC MJTU PAa3BOPOTHBIC
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Pucynok JI.2 — I'paduk A5 onpeaeaeHusi 3HaYeHUs 1
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Pucynok JI.3 — I'paduk 1js1 onpeaeaeHusi 3HAaYeHUS €

Taonuma JI.3

ObecreueHHOCTE, % 1 3 5 10 20 50
j 2,42 2,11 1,95 1,71 1,43 0,94

Harpyska, nepenaBaemasi mpuU4YaJIbHOMY COOPYXEHHUIO 4epe3 OTOONHBbIE YCTpPOWCTBA,
pacroJIo’)KeHHbIE B CpeAHEM 4YacTH YydacTKa KOHTakTa CyJHa C COOpYXeHueM Ly,
ompeeNsieTcss B IPEINOJ0KEHUN HaBala CyJlHa JIaroM, KOria Bce #n OTOOMHBIX YCTPOICTB B
npeaenax npsIMOJIMHEHHON 4acTu 0opTa AePOPMHUPYIOTCSI paBHOMEPHO.

Harpyska, nepenaBaemasi mpU4YaJIbHOMY COOPYXEHHUIO 4epe3 OTOONHBbIE YCTpPOWCTBA,
pacroJIO’)KeHHbIE Ha KOHIAX Y4YacTKa KOHTaKTa, ONpENeNsIeTcs B IPEANOI0KECHUN
HEpaBHOMEPHOTO HaBaja (10 yrioM, IIPU HaJUYMU PbICKaHuUs), Koraa n = 1.
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Pucynox J1.4 — T'padpuk 1151 onpeeeHnsi 3SHAYeHUs1 PeIyKIIMOHHOI0 K03 uumnentTa y,,

Xy
1,0

P\

0,6 \ T

0,4 N
o E\%
yy
0,2 ///
0,4 A ;
S~—
0,6 ﬁ >
/=
0,8 /] =
L B .
){90 04 08 1,2 16 20 ~ting

1 — cyIHO B TIOTHOM Tpy3y; 2 — B 0ayuiacte; 3 — MOpoXKHEe

Pucynox JL.5 — I'paduk 1719 onpeneeHust 3SHAYEHUH PpeyKIHOHHBIX KOI(PGHUUHEHTOB ¥, U Yo
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1 — cyna 6e3 kuiieit; 2 — co CKYJIOBBIMH KHIAMH; 3 — CO CKYJIOBBIMU KHJIIMU

1 OOPTOBBHIMH IPEOHBIMH BUHTAMH

Pucynok JI.6 — I'paduk 151 onpeaenenusi KodppuuueHTa TMHAMUYHOCTH OOPTOBOH KAYKH

cyana kg
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IIpunoxenne M

(pexoMeHyemoe)

OmnpenesieHre JHePruM HABaJIa CyAHA NPHU MOAX0e K NPUYATbHOMY
1
COOPY/KEHHIO

M.1 Ilpu onpenenennn KMHETUYECKOM dHepruu E,, kJIk, HaBana CyJHa HAa IPUYAIBHOE
coopykenue (pucynok M.1) mo dopmyne (30) HOpManmbHas COCTaBIAIOMIAS CKOPOCTH
nmoaxonaa cyaHa Vs, M/c, mpuauMaercs o tadsmie M. 1.

L
s

T
$

X
———————————————— =& e ————nuHua npuyana

Pucynox M.1 — CxeMa KOHTaKTa CyJHA ¢ MPUYATIOM

Taonuma M.1

HopMasbHast cocTaBIsIoLIast CKOPOCTH MOAX0aa CyaHa, Vp, M/c,
C pacyeTHBIM BOIOM3MENIEHHUEM W, TBIC.T

Tun Vcenosus 400
AKBATOPHHIIBAPTOBKH) oyl 9 1 3 | 4 | 5 | 10| 20 | 30 | 40 | 50 | 100|200 | 300 | u
ooiee

Cnoxnsie 0,87 10,73 10,65 0,60 0,56 (0,45 0,36 0,31 (0,28 |0,26 (0,20 0,16 (0,14 (0,12
Ortkpeitas (Cpennue (0,67 0,58 (0,52 0,49 (0,46 10,38 10,30 0,26 0,24 0,22 (0,17 (0,13 |0,11 |0,10
ITpocreie (0,52 0,45 0,40 0,37 {0,35 0,29 (0,23 (0,20 (0,18 10,16 10,13 10,10 |0,08 0,08
Cpennue (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

SAKPEITAT | ormie 0,18 (0,15 (0,14 0,13 10,12 0.09 0,08 0,08 [0.08 0.08 0,08 [0.08 0.08 0,08
I1 puME€UdYaHUMeEe — YCJ'IOBI/IH, qJamuie BCECro UCIOJIB3YEMBIC B pacye€Tax, BBIACICHBI YKUPHBIM
mpudTom.

OcoObIM ciyyaem sIBJISIETCSL BBOJ CyaHA B 1UI03 (10K). B3aumopelictBue cymHa c
HaIpaBJIAIOIKUMUA  OTOOMHMKAMH (PUCYHOK M.2) HOJDKHO ONpeAensThCs MpOAO0IbHON
COCTaBJIsIfoIIeH cKopocTH V=Vsina.

' Cocraneno ¢ wucronms3oBanueM pexomenmammii PIANC — ITOCTOSHHOM MEKIYHApOXHON aCCOLHALMU
KoHrpeccoB mo cymoxozacty (IIMAKC).
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Pucynok M.2 — CxeMa KOHTAKTA Cy/IHA C HANIPABJSIIOIMMH 0TOOHHUKAMU
NpH BXoje B ILJII03 (T0K)

M.2 Onmnpenenenne ko3pduUUEHTa W, YYUTHIBAIOIIETO YCIOBUS IIBAPTOBKU U
KOHCTPYKLUHU IPUYAIBbHBIX COOPYKEHUH, pEKOMEHAYETCS BBIIIOIHATD 110 opMyIie

y=c,c,.c.cC (M.1)

m-e~c~s

TA€ C — KO3(PPUIIMEHT MPUCOCTUHEHHON MACCHI;
Ce — KOO(DPUITMEHT OKCIEHTPUCUTETA, YUYUTHIBAIOMIMN JUCCHMAIIMI0 DSHEPTHUH TIPU
MMOBOPOTE OTHOCUTEITLHO TOYKH COITPUKOCHOBEHHUS C OTOOMHHUKOM;
Cc — KO3 PUITMEHT CKBO3HOCTH TpHYaAIa, YYUTHIBAIONIUN aMOPTHU3UPYIOIIHE CBOWCTBA
CJIOSI BOJIBI MEXKTY KOPITYCOM ITPUYAIIMBILETO Cy/HA U MpUYaa;
¢s — KOO((UIHMEHT >KECTKOCTH, YYUTBHIBAIOUIMN TOTJIONIEHUE YacTH SHEPTUM HaBajia 3a
cyeT ynpyroi nedopmanuu 0OTOOWHBIX YCTPOMCTB.
M.3 Onpenenenue ko3pduunenra c, IpucoeIUHEHHON MaCcCHI.
B ycnoBusix momxonma cymHa K mpudany Ooprtom (marom) (pucyHok M.3,a) B
3aBUCUMOCTH OT COOTHOIICHUSI OCaIKH CydHa ds, M, W TIyOMHBI BOIBI d, M, CIEIyeT
MIPUHUMATD

npu d/d; <11 ¢, =L8;
npu L1<d/d; <15 ¢, =2,625-0,75d /d; M.2)
npu d/d; <15 ¢, =15.

JList ycioBui oAXoAa CyAHA K IPUYaly KOPMOM Uitd HocoM (pucyHok M.3,6) ¢,=1,1.
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a — moaxoj 0opToM (J1arom); 6 — IMOIX0X KOPMOU UITH HOCOM

Pucynok M.3 — CxeMbl IOAX0Ja CYAHA K MPUYATY

M.4 Onpenenenue ko3puumenTa c, IKCIIEHTPUCUTETA.

Koaddumument c, onpeaensercs B mpeAnoaoKeHU!, YTO LIEHTP MACChl CyJHA HAXOIUTCSA
B €ro cpeliHel Touke 1o JuinHe (pucyHok M.1)
K? + R? cos
(=, (M.3)
K +R

FHCR—paCCTOHHI/IC, M, OT NLEHTpa MACCbl CyaHa JO0 TOYKH C€ro COIPHUKOCHOBCHUSA

C OTOOMHUKOM:
R=yy*+(B/2); (M.4)

K — paguyc, M, KpyrOBOro IBU’KEHHS Cy[HA B aKBaTOPHH MEepe] NPUYATUBAHUEM:

K =(0,19¢, +0,11)L ; (M.5)
¢y — KOO GUIIUEHT MOJTHOTHI BOJAOU3MEIICHUS Cy/THA
S (M.6)
pL,Bd

¢ — Yroj, Tpaj, MexJy HamnpaBlieHueM JeHCTBUS ckopocTd V u nuHuedt R (pucyHok M.1);
pu ¢ < 10° npunumaercs c¢.~1,0;
W — BogousMenieHue, T;
Ly — noyiHas JuiMHA Cy/iHA, M;
B —mmpuHa cynHa, M;
Y — paccTosiHMe, M, IO MpPOJOJIbHOM OCH CyqHa OT €ro ULEHTpa THKECTH JIO0 TOYKHU
MaKCHUMaJIbHOW KPUBU3HBI OOpTa B T1aHe (pucyHok M.1);
p — IUTOTHOCTH BOJIBI, T/M .
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JlonmyctumMo  npuOIMKEHHOE ONpelesieHne 3HauyeHuidl KkosdduuueHta ¢, MpU

MIPUYAIMBAHUU JJI TPEX PACIIPOCTPAHEHHBIX CIIy4aeB IIBAPTOBKU:

Ha YeTBEPTh JUIMHBI &=L /4 c,~0,4-0,6;
Ha TPETh JUINHBl &=L /3 c,~0,6-0,8;
B cpeziHei Touke &=L /2 ¢, #1,0.

M.5. Onpenenenue kodhduIEeHTa ¢, CKBO3HOCTH npuyana (pucyHok M.4).

Pexomennyercs npuaumars c. = 1,0 B cinyqasx:
OTJIEIbHO CTOSALIUX [TPUYATIbHBIX YCTOEB;
CKBO3HBIX KOHCTPYKLUI ITpHyaia;

IIpH yrjie NpuyaluBaHus o > 5°.

Pexomennyercs npunumarts c.= 0,9 B ciryyasx:
CIUIOIIHOM KOHCTPYKIMH MpUYaa;

IIpH yrie npuyaauBanus o < 5°.

M.6 Onpenenenue kKodhPuimeHTa >KECTKOCTH Cs.

Jlis  oTOOMHMKOB, BBINOJIHEHHBIX M3 MallojgehopMUpyeMbIX MaTepuaioB (OETOH,
JEpeBO, TONMATWIECH (B BHAEC OpycheB), pe3uHa TOMMMHOW MeHee 150 Mm) criemyer

MPUHUMATh KO3 ULHEHT kecTKocTH ¢ = 0,9.

[Ipy mpuMeHEeHHMM MSATKUX PE3UMHOBBIX (KaK MpaBWIO, IOJIbIX) OTOOWHUKOB (MpHU

tommuHe 6osee 150 mm) ¢,=1,0.

a) 6)

-7 —
ﬁﬁwmj |

a — CIUIOIIHAas KOHCTPYKIUA, 6 — CKBO3HAs KOHCTPpYKIUA

Pucynox M.4 — Tunbl KOHCTPYKIMHU NpUYaia

M.7 llompaBka Ha HENpEIBUICHHBIE OOCTOSITEILCTBA IPH OMIPENCICHUU SHEPruu

HaBana E 4.

DHepruo, KOTOPYIO JIOJDKEH IIOracUTh OTOOMHHK, PEKOMEHIYETCsl OIpeneisaTh C

Y4E€TOM  HENpPEIBHUJIEHHBIX  CTOJIKHOBEHMH, OMMOOK MepcoHana,

HEHUCIIPaBHOCTEM,

KoMOuHanmu 3Tux (hakTopoB. COOTBETCTBYIONIAS 3TUM OOCTOSTEIHCTBAM SHEPTUS HaBana £y,

kJIx, paccuntpiBaeTcs o Gopmyse
E,=v,E g
rje Ys — koappunueHT 6e30MacHOCTH, IPUHUMAaEMbIi 1o Tabnuue M.2.

Taonuma M.2

(M.7)

Tun cyana Vs
Tankepbl, cyXorpy3bl, Ipy30BbI€ Cyaa 1,25-1,75
KonreitnepoBos 1,5-2,0
Cyna ¢ TOpU30HTAIbHBIM CIIOCOOOM MOTPY3KH, TaPOMBI 2,0
Bykcupsl, pabouue cyna u T.1n 2,0
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IIpunoxenne H

(pexoMeHyemMoe)

Onpenesienne ycuui B IIBAPTOBHBIX KAHATAX

H.1 PekoMeHmanuu HACTOSIIIETO MPUJIOKEHUSI HCHOJIB3YIOTCS TpPH HEO0OXOAMMOCTH
OTpe/eNIeHUs] YCUIUI B OTAENBbHBIX IIBAPTOBHBIX KaHaTaxX C y4eToM (DaKTHUUECKOH CXEMBbI
LIBApPTOBKH CYy/IHA, YIJIOB HAKJIOHA U JUIMH OTJEJIbHBIX KAHATOB.

H.2 Onpenenenune ycunuit N, kH, B oTnenbHBIX IIBapTOBHBIX KaHAaTax Ha TyMOBI
npuyaia, pu KOTOPbIX CTOSIHKA OyAeT 6e301acHOM, BRIUUCISIOTCS 10 opMyam:

JUIsl HOCOBOM M KOPMOBOM I'PYIII NMPUKUMHBIX IIBAPTOBHBIX KAHATOB

N; =— 060 p ! ; (H.1)
sina; cos f3; LY
A

JJIA IPOAOJIBHBIX M IIITPHUHI'OB

N;=— /T (H.2)
sina; cos f3; l.nzr‘,l/l.
! J

J=1

rae [; — JUIMHa BAapTOBHOI'O KOHIIA, B KOTOPOM JAEUCTBYET ycuiue N;, M;
[; — nVHBI IBapTOBHBIX KOHIIOB B JaHHOM rpynne, M (j=1, 2, ..., n,);
7, — 9YUCJIO IIBAPTOBHBIX KOHIIOB B IPYIIIE;
0; — YrOJ MEXAy NPOEKIMEH IIBapTOBAa HA TOPU3OHTAIBHYIO INIOCKOCTh W JIMHHUEH
JEUCTBUSI TIOMEPEYHOM WIIM MPOJIOJBHOM COCTABISIOIIMX HArpy3Kd OT BeTpa R,
UM R, COOTBETCTBEHHO, Tpas;
B; — yron mexny JuHUENH NEHCTBUSA cuiibl N; U €€ MpoeKlUHeld Ha TOpU30HTAIbHYIO
IIJIOCKOCTB, TPpas;
O,o¢ » Niot — COOTBETCTBEHHO NOIIEpEYHasl U IPOJOJBbHAs cocTaBisitomue, KH, ot nelicTeus

BeTpa H TEYCHHs, omnpeaensemMbie mo 6.2u 6.3 ¢ yd4eToM DSKpPaHUPYIOIIETO
NEUCTBUS COOPYXKEHUI IS pa3JInYHbIX 3HAUEHUN CKOPOCTH BeTpa V,, M/c.
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IIpunoxenne I1

(pexoMeHyemoe)

HcnpiTanue JbJ1a HA 0JHOOCHOE C:KaTHe

OT160p, U3roToBJIeHUE U MOATOTOBKA 00Pa310B K MCIILITAHUIO

OO6pasuel apaa oTOuparorcs U3 N CI0€B JEASHOrO TOJIA TakK, YTOObI UX JUIMHHBIE OCH
ObUIH NEPIEHAUKYIISIPHBI HATPABICHUIO POCTa KPUCTAIIOB; IpU 3TOM N > 3.

OOpa31pl b2 U3TOTABIMBAIOTCS B BUJE MPU3M KBAIPATHOTO CEUCHHS MIIM MINHAPOB
KPYIJIOTO CEYeHHs C OTHOIIEHHEM BBICOTHI K MIMpWHE (muamerpy), paBHbM 2,5. Illupuna
oOpa3ua nomkHa He MeHee yeM B 10 pa3 mpeBbllIaTh CpPeAHHMM MONEPEYHbINd pazMep
KpHUCTaJlJIa, ONpeesieMblid IO JTaHHBIM KPUCTAIIOrPa(pUUECKOro UCCIIEOBAHUSL.

OTkIIOHEHHE pa3MepoB 00pa3IOB OT CPEJAHHMX B CEPUU HE JOJDKHO MpeBbImaTh 1 %.
OO0pa3ipl TOJDKHBI UMETh TJIAIKYI0 POBHYIO MOBEPXHOCTH 0€3 TPEIIMH, CKOJIOB, PAKOBHH,
3ayCEHIIEB M IPYTUX ACPEKTOB.

Hununapudeckue oOpa3lpl CleqyeT U3rOTOBJIATH HAa TOKApHOM  CTaHKe, a
MpU3MaTUYECKHE — Ha TOPU30HTAIIbHO-(DpE3epHOM CTaHKE.

I'panu mpusmaTuueckux oOpa3LOB pEeKOMEHIyeTcss 00padaThiBaTh MHOMAPHO JBYMsI
¢dpe3aMu, yCTAaHOBJICHHBIMU Ha OJHOM Bally C PACCTOSHUEM MEXIYy HUMH, PaBHBIM HIPHHE
oOpasua npu o0paboTke OOKOBBIX IpaHei, U C pacCTOSHHUEM, PaBHBIM BbICOTE OOpa3la Ipu
00paboTKe OMOPHBIX IPAHEH.

[lepen ucnbiTaHueM 00Opa3Lbl UCCIEAYEMOTO CJIOSI BHIACPKUBAIOTCA HE MeHee yeM | 4
P TEMIIEpaType CJOs #;, ONPEEIIEMON TI0 OMBITHBIM JaHHBIM, a IIPH UX OTCYTCTBHH — TIO
pacueTHOMY pacIpeeeHUI0 TeEMIIEPaTypbl BHYTPH JIEASHOIO IOKPOBA.

Oobopynosanue

I/ICHBITaTeJ'H)HBIC MAIIWHbI TOJI’)KHBI 6I)ITI) YCTpOGHI)I 110 TUITY MalllnH C ynpaBJIf[CMOI)’I
CKOpPOCTBIO nedopmaruu. Hambonbmas co3gaBacMas MAlIMHOW HArpy3ka JIOJDKHA HE MEHee
YeM B JIBa pa3a IpeBbIIIATh pa3pyIIaloIlyI0 Harpy3Ky JJIsl HCIIBITHIBAEMBIX 00PA3I0OB.

I/ICHBITaTeJ'H)HBIC MallInHbI JOJIXKHBI HNUMCTH aBTOMaTI/I‘IGCKyI-O 3aIInuCh KpHBOfI
«Harpyska — neopmanms» W 00CCIeYMBaTh HM3MEPEHHUE HArpy3KH C TIOTPEITHOCTHIO
He Oouee 15 %.

IIpoBeneHue ucnbITAHUM

OOpa3ipl  CKUMAIOTCS  BAOJIb  JIWHHBIX ocedd. OOpasupl  HCCIEAYEMOTO  CIIOS
WCIIBITHIBAIOTCS TPU TEMIIEpaType f; U MOCTOSIHHOM CKOPOCTH nedopmanuu, MpuHUMaEeMOn

Vi _ -1
JUTSl IPECHOBOJIHOTO JIbjia paBHoi &, =3-107*, ¢, a ayst Mmopckoro sbia — no tabmuue I1.1.

Tab6numa IL1
Temneparypa ibaa B i-M cioe ¢;, °C -2 -10 -15 —23 1 HUXKe
3nauenue &, =3-10", ¢’ 0,5 1,5 2,0 3,0

Oo0pabdoTka pe3yJbTaTOB

Pa3pymatoiee HanpspkeHue (IPOYHOCTh HA OHOOCHOE CXKATHE) JJIsl KaKJI0To 00pasia
Cj, MIla, Beraucisiercst o Gpopmyiie
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C, = (—, (IL.1)

rie (Pmax); — paspylmatromiass  (MMKoBasi) Harpyska s j-ro oOpasua, omnpezensemast
o Anarpamme «Harpyska — neopmanusi», MH;
f— II0mA b MePBOHAYAIBHOTO TIOMEPEYHOr0 CeUeH s 00pasia, M.
3a pe3ynbTaT UCTIBITAHHUS CEPHH 00PA3II0B MCCIIEYEMOTO CIIOSI IPHHUMAETCS BETUYNHA
CitA,,
rjae C; — cpennee (apudMeTnueCcKOe) 3HAUCHUE MAPAUICIBbHBIX OMPEIeICHUN TPOUYHOCTH
JpJa Ha oiHOOCHOE cxkxaTtue, MIla, Beruucisemoe no popmyie

1 n
C = ;El G (11.2)
/1€ 1 — YUCIIO UCIIBITYEMbIX 00pa3loB;
A; —0003Ha4YeHHE TO XK€, uTO B 7.4.

I'padmyeckn  pe3ynabTar HCHOBITAaHUS Ccepuud  0Opa3LOB  HMCCIEAYEMOTO  CJIOS
n300paxkaeTcsl TOYKOM U JBYMsI paBHBIMH OTpE3KaMU, OTJIOKEHHBIMU BBEPX U BHU3 OT ATOM
TOYKH; TOYKA COOTBETCTBYET CpeAHeMY (apu(pMeTHYeCKOMY) 3HAUEHUIO Ipeieia MPOYHOCTH
JbJa, a OTPE30K — CpeAHEMY KBaJpaTUYECKOMY OTKJIOHEHHIO CIy4YailHOM MOTpermHOCTH
u3MepeHui. YKa3zaHue KOJIMYecTBa UCIIBITAHHBIX 00Pa31[0B 0053aTENbHO.

[Tpumeps! rpaduyeckoro NpeacTaBiICHUs Pe3yJbTaTOB MCHBITAHUN HECKOJIbKUX CEpUit
o0pa31oB noka3ansl Ha pucyHkax [1.1 u [1.2.

Cr.m Mila
| l
6 1
-
T
1//
4 '1’? .-—-I
g
L~
2 {,4/
C.
0 8 -6 . 24

© - IpU3MATHYCCKHIA 1] (pa3Mepbl 00pa3ioB 25x25x50 cm);
2 — 3epHUCTBIN (cHeXHBIN) Jex (15x15%30 cm);
® — BONOKHUCTHIN (IIECTOBATO-UIONBYATHIN) Nex (22x22x45 cMm)

Pucynox II.1 — 3aBucMMOCTH MNPOYHOCTH MPECHOBOAHOIO JbJda Ha OJAHOOCHOE€ CiKaTUueE

(npu mepexoje OT MJIACTHYECKOr0 Pa3pylleHUs] K XPYNKO-IJIACTHYECKOMY) OT TeMIepaTypbl
(n=35)
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C ,MIlla
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= — 3epHUCTHIN (CHexHBIN) Jef (15x15%30 cm);
® — BONOKHUCTHIH (IIECTOBATO-UIONBYATEIN) Jef (22x22x45 cM)
Pasmepst 00pa3soB 4x4x10 cm

Pucynox I1.2 — 3aBucHMOCTB IPOYHOCTH MOPCKOI0 JIL/IA HA OJJHOOCHOE c:kaTue (IpH mepexoie
OT MJIACTHYECKOI0 pa3pylieHus K XPYNKO-MJACTHYECKOMY) OT KOJHYeCTBA :KUAKOH (pa3bl (n=5)

107



CII 38.13330.2012

IIpunoxenne P

(cpaBo4YHOE)

I'psaabl TOpocos

OpnHoJleTHHE TOPOCHI COCTOST U3 Napyca, KOHCOJUAUPOBAHHOTO CIIOSI M KWJIsI MEHbIIEH
npoyHocTU. Kuiib COCTOMT W3 YacTUYHO 3aTBEPAEBILUX JIEISHBIX TJIbI0 WM OTOPBAHHBIX
IIbIO0 C TPEHUEM TOJIbKO MEXIy riibl0amu. bosbias 4acTh KOHCOIMIUPOBAHHOTO CJIOSI — 3TO
IUTACTUHBI cMep3lierocst JbAa. l'eomerpuyeckue (opmbl TOpocoB Bapbupyrorcs. Ilpu
pacuerax MOXeT ObITh MPUHITO CUMMETPUYHOE MOMEPEYHOE CEUEHUE TOPOCa, KaK MOKa3aHO
Ha pucyHke P.1.

3 91.; Y 4
e— b, —4

1 — mapyc; 2 — KOHCOJIUTUPOBAHHBIN CJIOH; 3 — KUJIb; 4 — POBHBIH JIe];
0, — yron xwist; H; — BBICOTA Mapyca; /i — 3ariyOJieHue Kuis; s, — TOJIIHUHA KOHCOIUAUPOBAHHOTO CIIOS;
hj — paccTOSIHUE MEKAY HIKHEH YaCThI0 KOHCOHIUPOBAHHOTO CIIOS M KHAJIEM

Pucynok P.1 — I'eomeTpusi 0HOJIETHETO TOpoOca

st mpodusis Topoca, MOKa3aHHOTO Ha pUCYHKE P.1, TUMWYHBIE COOTHOIIEHUS TaHBI
Kak h~=1,6h, H=4,5H; n 0,=26°. IlapameTp mMpuHB MOXET BapbupoBaThcsi OT b=0 10
bi=5H;. IlopuctocTh Kuiid mapyca 3aBUCUT OT BO3pacTa JeI0BOr0 TOpoca U BapbUpyeTCs s
pa3aMYHbIX MOpCKHUX oOnactell. TommrHa KOHCOIUANPOBAHHOTO CIIOS U3MEHSETCS 3a BpeMs
Xu3HU Topoca. [Topuctocts kuist moxeT uzMensatecs ot 0,1 10 0,4.

BepxHsia rpaHunia OUEHKHU JUISl TOPU30OHTAIBHOW JIENOBOM HArpy3kH OT JIBHIXKYILETOCS
TOPOCa, MOXKET OBITH MOJIy4€HA U3 YPaBHEHUS:

Fr,=F +F, (P.1)
rjae F, — Harpy3ka OT KOHCOJIMIMPOBAHHOM YaCTH TOPOCa;
Fi — Harpy3ku OoT Kujis Topoca.
Jlyig BepTUKAJIbHBIX KOHCTPYKIMI Harpys3ka oT KWJIsl TOPOCa MOKET ObITh onpejesieHa
KaK:
h h
F, =i b| e o0 | [ 1425 |, (P.2)
2 6b
rae W — K03 GUIIMEHT CTaTHYEeCKOTO JIaBJICHHS;

w= tg(45°+%j, (P.3)
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©® — yroJy1 BHyTpEHHETO TPEHUS;

€ — BUJITUMO€ CLEIUICHUE KUJIS;

b — mMprHa KOHCTPYKLIUU;

Ye — b dexTuBHAS TUTABYYECTh, OTpEesieMas Kak:

v.=(-n)(p-p)g. (P.4)
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Hpuaoxenne C

(00s13aTeIbHOE)

OcHoBHBbIE OyKBeHHbIE 0003HAYEHUS

V,, — CKOpOCTh BeTpa, M/c;
1M, — IPEBBIIIEHNE BEPIIMHEI BOJHBI HaJl PACYETHLEIM YPOBHEM, M;

T, — IIOHMXXCHHUC ITOJAOIIBLI BOJIHBI OT PACYCTHOI'O YPOBHS, M;

h — BBICOTA BOJIHEI, M;
A — JUITMHA BOJIHEI, M;

k =2m /A — BOJHOBOE 4nCIO, 1/1;
T — nepuoJ1 BOJIHEI, C;
o=27/T — KkpyroBas 4acToTa BOJHBI, 1/c;
€ — CKOPOCTh BOJIHBI, M/C;
h/A — KpyTH3HA BOJIHBI,
Ah — IOIOTOCTH BOJIHEI,
hi, Ni, T; — COOTBETCTBEHHO BBICOTa, JUIMHA W TIepuojd BOJH i-%-il 00€CIeueHHOCTH
B CHCTEME, M;
h, N, T —COOTBETCTBEHHO CPEAHUE BHICOTA, JUIMHA U MIEPUO/]I BOJIH, M;
d — TiryOMHA BOJIBI IIPU PACYCTHOM YPOBHE, M;
d.r — KpuTHYecKasi TIyOMHa BOJbI, IPU KOTOPOH MPOUCXOTUT IEepBOE OOpylLIeHUE
BOJIH, M;
D¢, — riyOrHa BOJIbI, IPU KOTOPOU MPOUCXOIUT MOCIEIHEE OOPYILIEHNE BOJH, M;
Q — cuna OT BO3JICUCTBHS BOJIH Ha COOPY)KEeHUE, Iperpany, kKH;
P — pacnipesienieHHas Harpy3Ka Ha €IMHUITY JUTHHBI COOPYKECHHUS, Iperpaabl, kKH/wm;
P — BOJIHOBOE AaBieHue, klla;

p — TUIOTHOCTH BOJBI, KI/M”;
2
€ — YCKOPEHHEe CBOOOTHOTO MAaJCHHS, M/C”;
¢, p — yros HakJIOHa OTKOCA (WJIHM JTHA) K TOPU3OHTY, Tpajl.
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bubaunorpapus

[1] CIT 11-103-97 NuxeHepHO-TuIPOMETEOPOJIOTNYECKHUE M3BICKAHUS JUISt
CTPOUTEINILCTBA.

[2] CIT 11-114-2004 WmxeHepHble H3BICKAHUS HA KOHTHHEHTAJIBHOM IIeNb(e yIst
CTPOUTENIHCTBA MOPCKHUX HEPTETra30IPOMBICIIOBBIX COOPYKEHUH.

[3] CII 32-103-97 IlpoexTupoBaHnue MOPCKUX OEpEro3aliuTHBIX COOPYKEHHUI.
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