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HAIIMOHAJIBHOE ITPEANCJIOBHE

I[TOAT'OTOBJIEH OAO «HUL «CrpontensctBoy» - LleHTpanbHbIM Hay4HO-HUCCIIEI0BATELCKIM
MHCTUTYTOM CTPOUTENbHBIX KOHCTPYKIMI UM. B.A. Kyuepenko.

BHECEH TexuanuecknM komuteToM 1o cranaaptizaipn TK.465. « CTpouTensCTBoy.
YTBEPXXJIEH 1 BBEJIEH B JIEVICTBUE

3APEITICTPUPOBAH ®enepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETYJIUPOBAHUIO U
meTponoruu (Poccranmapr)

BBEJIEH BIIEPBBIE.

Hacrosimii cranmapt unentiden esponeiickomy (IDT) cranmapry EN 1991-4:2006 Eurocode 1:
Actions on structures - Part 4: Silos and tanks.

Hacrosmuit Haumonansubiil crannapt Poccuiickoit @enepauuu siBisieTcst opUIMAIBHON
poccutiickoit pepakiuenr EN 1991-4:2006. IlepeBos ¢ aHTIIMHACKOTO sI3bIKA (€n).

OdunuanpHbIe YK3EMIUISIPBI €BPOMEHCKOTO CTaHIapTa, HA OCHOBE KOTOPOTO MOJTOTOBIICH
HACTOSAIIMI HAIMOHAIBHBIN CTAaHIAPT, U CTAHAAPTOB, HA KOTOPBIE JAHBI CCBUIKH, UMEIOTCS B
®denepanbHOM areHTCTBE N0 TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHH.

Heorpemiiemoil 4acThi0 HACTOAILIETO CTaHIApTa sBisercs ero HanmoHanmpHOE mpuItoxke-
HHE.

B cootBercTBuM ¢ npunimnamu EBpomneiickoro komurera no crangaptuzanuu (CEN) Ha-
nuoHanbHble CTaHAApTHI, peain3yromre EBpOKobl, TOMKHBI COAEPKAaTh MOIHBIA TeKCT EBpo-
Koza (BKJIOYasi Bce MpuiioxkeHus ), ormyonukoBanHbli CEN, nepen KOTOpbIM MOXKET HaXOJIUTHCS
HaunonaneHblil TUTYIBHBIN JHUCT U HanmoHanbHOE BBEAECHHUE, a 32 KOTOPHIM MOJKET CJIE€I0BAThH
HammonansHo€E npusoxeHue.

HarmonanwsHoe [punoskenne MOXeT conep:kaTth HHPOPMAIUIO TOIBKO O TEX Mapamerpax,
KoTopbie B EBpoKOie OCTaBiIEHBI OTKPBITHIMHU JIJIsl HAIIMOHALHOTO BhIOOpa W mMeHyroTcsi Ha-
LHUOHAIBHO ONpPEAEIAEMbIMU MTapaMeTpaMu, peIHa3HAYEHHBIMHU JIJIsl TPOCKTUPOBAHUS 3aHUN U
VWHXEHEPHBIX COOPYKEHUH B JAHHOW CTpPAHE.

CchUIKM Ha mapaMeTphl, U3MEHEHHbIE B HAllMOHAJIbHOM MPUIIOKEHHUH, 1aHbl B TeKCTe EB-
pokopa (BKJIouas ero npuioxenus). Hampumep,

"Tabruya Al.1. Pexomenoyemvie 3nauenus koapuyuenmos v onsa 30anuil. Ilpumeuanue: 3nauenus xkosgp-
Qpuyuenmos ¥ mocym bvime yemawnosienvl 6 Hayuonanvnom npunosicenuu (cm. HIT Tabnuya A1.1)".

B pasznene «HopmaTtuBHbIE cChITKM» U TekcTe HarmoHanbHOro cTanmapta ccbulouHble EB-
poneicKure CTaHIapThl AKTYaTU3UPOBAHBI.

CBeneHust 0 COOTBETCTBUU €BPONEHCKUX CTAHIApTOB, HA KOTOPBIE JaHbI CCHUIKH, TOCYaap-
CTBEHHBIM CTaHJapTaM, IPHUHATHIM B KAaue€CTBE HACHTHUYHBIX T'OCYAapCTBEHHBIX CTaHIApTOB,
IpUBENIEHBI B TonoiaHuTensHOoM npuiioxxenun HIT C.

Hacrosiumii cranmapt He MOXKET OBITh MOJTHOCTBIO WM YaCTUYHO BOCIIPOU3BEIEH, TUPAKUPOBAH U
pacnpocTpaHeH B KauecTBe O(HIMaIbHOTO M31aHus 6e3 paspereHust deepanbHOro areHTCTBa Mo TeX-
HUYECKOMY PETYJIUPOBAHUIO U METPOJIOTHH.
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Pycckaa pegakums

EBpokoa 1: Bosgencrsua Ha coopyxeHus - HacTb 4.
Cunocsbl, OyHKepbl U pe3epByapsbl

Eurocode 1 - Actions sur les structures - Partie 4: Eurocode 1 - Grundlagen der Tragwerksplanung
Silos et réservoirs und Einwirkungen auf Tragwerke - Teil 4: Silos und
Flussigkeitsbehalter

HacTtoawwun EBponenckun Ctangapt ytBepxaeH CEN 12 oktabpsa 2005.

UneHbl CEN o065a3aHbl cobniogate BHyTpeHHun Pernament CEN/CENELEC, B koTOpOoMm
oroBapvBatloTcs ycnosus anga npuganHua Esponenckomy CtaHgapTty 6e3anbTepHaTUBHOIMO
cTtaTyca HauuoHanbHoro ctaHgapta. CooTBeTCTBYOWME NepevHn n bubnuorpagpuyeckme
CCbIfIKM, KacaloLlmMecs HaunoHanbHbIX CTaH4APTOB, MOXHO MOMNyYnTb MO 3asiBke B AgMu-
HUCTpaTMBHLIN LleHTp nnu k ntoéomy uneny CEN.

Hactoawun EBponencknin CtaHgapT npeactaBneH B Tpex oduumanbHbIX BEPCUsSX (aHr-
NNACKON, (bpaHUy3cKon u Hemeukon). Bepcua Ha nobom gpyrom A3blke, KOTopas co3ga-
eTcqa nyTeM nepeBoda Ha A3blKk CBOEW CTpaHbl NO4 OTBETCTBEHHOCTb YneHa CEN u peru-
cTpupyeTtca B AOMUHUCTpATUBHOM LleHTpe, umeeT TOT Xe cTaTyC, YTO U oduumanbHble
BEPCUM.

UneHamu CEN aBnsatoTcs HaumMoHanbHble OpraHbl Mo cTaHaapTu3auun ABcTpumn, benbruum,
Kunpa, Yewckon Pecnybnukn, OJanun, SctoHnn, Gunnangum, dpaHumm, Nepmanmm, pe-
unun, Benrpumn, Ucnangum, Npnadgun, Utanum, Jlateun, JInteel, JltokcemOypra, ManbTbl,
Hupepnangos, Hopeerun, MNonbwu, MNMoptyranun, PymbiHun, Cnoakuu, CrioseHuu, Vcna-
Huu, LBeuun, WeBenuapumn n CoeamnHeHHoro KoponescTtea.
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BBegeHune

Hactoawun pokymeHt (EN  1991-4:2003) nogrotoBrneH TexHudeckum KomuteTom
CEN/TC250 «CtpoutenbHble EBpokoabl», cekpeTapmuaT KOTOPOro HaxoauTCA B BEAEHUU
BSI.

HacTtoawemy EBponenckomy CTtaHgapty npugaetcsa ctatyc HaumoHanbHoro CtaHgapTa
nnbo nocpeacTBoM onybGrnmnKoBaHUSA NOEHTUYHOIO TEKCTA, NMBO Yepes3 NnoaTBEPXKAEHNE He
nosgHee Hosbpst 2006: npotmBopevawme emy HaumoHanbHble CTaHaapTbl OTMEHSOTCA
He nosgHee mapTta 2010.

HacTtoawwun gokymeHT paspaboTtaH B3ameH ENV 1991-4:1995.

CornacHo BHyTpeHHuMm npaBunam CEN-CENELEC, obecneunBaTtb BbinonHeHne EBpo-
NEenCcKoro ctaHgapTa AOSPKHbl HaUMOHamnbHble OpraHbl MO CTaHAapTM3auun crnegyrolmx
ctpaH: AscTtpun, benbrun, Kunpa, Yewckon Pecnybnukn, JaHum, SctoHnn, OvHNaHuK,
®paHumn, Nepmanun, 'peunn, Berrpuun, Ucnangum, Upnavgum, Utanum, Jlateuun, JInTesl,
JTrokcembypra, ManbThl, Hugepnangos, Hopserun, [Monbwm, [NopTyranuu, PymbiHUMK,
CnoBakun, Cnosenuun, Mcnaxvun, LWeeunn, LLsenuapumn n CoegmHeHHoro KoponescTtaa.

Mpepnocbinku co3gannsa nporpammbl EBpokoaoB

B 1975 rogy Komuccusa Esponenckmx Coobuiects npuHana pelleHne o BBeAeHUn B aen-
CTBME MporpamMmbl B 06nactn CTpouTenbCTBa, OCHOBaHHOM Ha ctatbe 95 CornaweHus.
Llenbto nporpaMmmbl 661510 yCTpaHEHME TEXHUYECKUX MPEnsaTCTBUA K TOProsre N rapMoHu-
3aumsa TEXHUYECKNX YCNOBUMN.

B pamkax gaHHow nporpammbl Komuceusi BbiaBMHYNA MHULMATUBY 06 YCTaHOBNEHMMN CUC-
TEeMbl FapMOHU3NPOBAHHbBIX TEXHUYECKUX MPaBUN Ha NPOEKTUPOBAaHNE CTPOUTENbHbIX KOH-
CTPYKUMI, KOTOpble, Ha NepBOM 3Tarne, OOSMKHbI OblNn Obl CNYXWUTb anbTepHaTUBOW Ha-
LMOHanbHbIM NpaBunamM Ansi CTpaH-4N1eHoB U, B KOHEYHOM UTOre, 3aMeHuUnm Gbl KX.

B TeyeHue natHaguatn net Komuceus, nocpeactsomM Ynpaenstowero Komuteta ns npeg-
cTaBuUTENEN CTpaH-YNeHOB, pykoBoauna paspaboTkon nporpammbl EBpokogoB, 4To npu-
BeSo K hopmmnpoBaHmto nepsbix EBpokogos B 1980-e roabl.

C uenbio npegocraBneHnss EBpokogam B Gyaywem crtatyca Esponerickoro CtaHgapTta
(EN) B 1989 rogy Komuceust u ctpaHbl-uneHsl EU 1 EFTA Ha ocHOBe cornatLeHus’ mexay
Komnccnen n CEN nocpenctsoMm cepuvM MaHOaToB NpuHANU pelleHne nepepatb CEN
NOAroTOBKY U onybrnvkoBaHne EBpokogoB. ITO ghakmuyecku cBa3biBaeT EBpokoabl € No-
noxenuamn Oupektus Coseta u (unu) PeweHunammn Komncenn, kotopble nocsseHsl EB-
ponenckmum ctaHgaptam (1.e. ¢ dupektneon Coseta 89/106/EEC no ctpontensHbiM nsge-
nnam — CPD, ¢ OnpektuBamu Coseta 93/37/EEC, 92/50/EEC n 89/440/EEC no obuiecT-
BEHHbIM paboTam 1 ycnyram n aHanorndHoimn Oupektueamun EFTA, nonoxmewinmMmm Hava-
N0 CTPEMIIEHMIO K YCTAHOBIIEHMIO BHYTPEHHETO pbIHKA).

Mporpamma CtpouTernbHbiX EBPOKOAOB BKMOYAET criegyoline cTaHaapThl, Kak npasuno,
COCTOSILLME M3 HECKOSTbKNX YacTen:

' Cornamenne mexay Komuccueit EBponeiickux CooGuiects i EBponeiickuM komuteToM 1o crangaprusaruu (CEN),
Kacaromeecs: pa3padboTku EBpoko10B /171t IPOEKTUPOBaHKS 31aHUH U HH)KeHEepHBIX coopyxkenuit (BC/CEN/03/89).
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EN 1990 EBpokog : OCHOBbI CTPOMTENBHOIO NPOEKTUPOBAHNSA

EN 1991 Espokoa 1: Bosgenctsusa Ha coopyxeHus

EN 1992 Epokopg 2: lNpoekTnpoBaHne 6€TOHHbIX KOHCTPYKLMIA

EN 1993 Espokopa 3: NpoekTnpoBaHne ctanbHbIX KOHCTPYKLNI

EN 1994 Espokopg 4: lNpoekTnpoBaHme xene3obeTOHHbIX KOHCTPYKLMIA
EN 1995 Espokopg 5: lNpoekTnpoBaHne gepeBaHHbIX KOHCTPYKLMIA

EN 1996 Espokopa 6: INMpoekTnpoBaHne KaMeHHbIX KOHCTPYKLNIA

EN 1997 EBpokog 7: [eoTeXHNYECKOEe NPOEKTUPOBaHME

EN 1998 Espokopg 8: lNpoekTnpoBaHne cemcMOCTONKUX KOHCTPYKLMIA
EN 1999 Espokopa 9: NpoekTnpoBaHne arntoMUHUEBBLIX KOHCTPYKLUI

CrtaHgapTbl EBpokoaa ycTaHaBnmBalT OTBETCTBEHHOCTb MOSTHOMOYHbIX OpPraHOB KaXaow
N3 CTPaH-YNEHOB M rapaHTUPYIOT UX NpaBO ONpeaensTb 3HAYEHUS!, OTHOCSLLUMECS K pery-
nvMpoBaHuto 6e30MacHOCTM Ha HaLMOHanNbHOM YPOBHE, B TEX CrlyyasiX, Koraa OHM OTnun4a-
0TCA ANSA pasnuyHbIX CTPaH.

CraTtyc u obnactb npumeHeHus EBpokoaoB

CtpaHbl-uneHbl EU 1 EFTA npusHatoT EBpokogbl B Ka4eCTBe CCbINTIOYHbIX JOKYMEHTOB B
cnegylowmx Lensax:

—  ANa OOCTUXEHUA COOTBETCTBUSA KOHCTPYKUUA 30aHUMA N UHXKEHEPHbIX COOPYXEHWUN
OocHoBHbIM TpeboBaHuamM dupektuebl Coeta 89/106/EEC, B wacTtHocTn, OCHOBHO-
My TpeboBaHutio Ne1 — MexaHnyeckas NPOYHOCTb U YCTOMYMBOCTb, 1 OCHOBHOMY
TpebosaHuo Ne2 — be3onacHOCTb Npu Noxape;

— KaK OCHOBY N5l COCTaBIfeHUs1 KOHTPAKTOB Ha CTpouTernbHble paboTbl U COOTBETCT-
BYIOLLME NHXEHEPHbIE YCNYTH,;

— Kak 6a3sy ana pas3paboTku rapMOHU3UPOBAHHbLIX TEXHUYECKMX YCMOBUW Ha CTpou-
TenbHble n3genusa (EN n ETA).

Mockonbky EBpokoAbl kacalTcs CTPOUTENbHbIX KOHCTPYKUMIA, OHU UMEIT NpsiMOe OTHO-
WweHune k VHTepnpeTupytowmm [lokyMeHTaM?, ykadaHHbIM B cTaTbe 12 CPD, XOTS OHU OT-
NNYHBI OT FApMOHW3MPOBAHHLIX CTaHAApPTOB Ha M3aenus®. Mo3aToMy COOTBETCTBYHOLMM
TexHnyecknm kommutetam CEN wn (mnmn) paboumm rpynnam EOTA, paspabaTtbiBatowmm
CTaHgapTbl Ha usgenusi, HeobxogMMo paccMoTpeTb TeXHUYECKMe acnekTbl AencTeusa EB-
POKOAOB C LUenNbi AOCTUXKEHUA NOSTHOW COBMECTUMOCTUN 3TUX TEXHUYECKUX yCcrioBun ¢ EB-
pokogamu.

CtaHpapTbl EBpokoga obecneunBatoT obuime npaBuna CTPOUTENbHOrO MPOEKTUPOBAHUS
ANs NOBCEQHEBHOrO NPUMEHEHUS U NpeAHa3HayYeHbl NS NPOEeKTUPOBAHUSA CaMUX KOHCT-
PYKUWIA M UX OTOENbHbIX 3N1EMEHTOB Kak TPaANLUNOHHOIO, Tak 1 MHHOBALMOHHOIO XapakTte-
pa. Ana HeobbIYHbIX (POPM KOHCTPYKLMIA UK MPOEKTHBIX PELLUEHUI, KOTOPbIE HE OTHOCATCS

2 CornacHo CT. 3.3 CPD, WHTEPNPETUPYIOLLME OOKYMEHTbI LOIMKHLI KOHKPETU3MPOBaTb OCHOBHbIE TpeboBaHus (ERs),
yTObbI CO30aTh HEOOXOAMMbBIE CBSI3N MEXOY OCHOBHbIMW TpeboBaHUAMY U MaHOAaTaMn Ha rapMoHM3npoBaHHble ENs u
ETAGs/ETAs.

3 Cornacho CT. 12 CPD, uHTepnpeTuMpyloLme LOKYMEHThI NpeAHa3HayeHbl Ans Toro, Ytobbi:

a) KOHKPETU31POBaTb OCHOBHbIE TPEGOBAHWS MYTEM COrMAacoBaHUst TEPMUHOIOMMM Y TEXHUYECKUX OCHOB U, MPW He-
06X0aMMOoCTH, yKa3aHUs KaccoB UMK YPOBHEW Ans Kaxaoro TpeGoBaHus;

b) yKa3sblBaTb METObl COOTHECEHWSI 3TUX KIAacCoB UM YPOBHel C TpeGOBaHNUSIMU TEXHUYECKUX YCIOBUMA, T.€. METO-
[bl pacyeTa U JokasaTenbCTBa, TEXHUYecKue Npasuna Anst pa3paboTku NpoekTa u T.4.;

c) ObITb CChINOYHBIMY NPU pa3paboTke rapMOHWM3NMPOBaHHBIX CTaHAAPTOB U pekoMeHaauui ans Esponeiickoro Tex-

HUYECKOro YTBEPXKAEHUS.
®akmuyecku EBpokoabl urpatoT nogo6Hyto ponb B obnactu genctema ER 1 nyactn ER 2.
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K BeaeHuio EBpoKoaI0B, NPOEKTUPOBLLMK JOMKEH NPOBECTU AOMOMNMHUTENBbHBIE 3KCMEPTHbIe
PacCMOTPEHMS.

HaumoHanbHble CTaHaapTbl, peanusyrowme EBpokoabl

HauunoHanbHble CTaHgapTbl, peanuaylowme EBpokoabl, 6yayT copepxaTb MOMHbIN TEKCT
EBpokoga (Bkntodasi Bce npunoxeHus), onybnukosaHHbin CEN, nepen KOTOpbIM MOXeT
HaxoAUTbCA HaUMOHarbHbLIA TUTYIbHBIA NINCT U HaLMOHanNbHoe BBEAEHUE M 38 KOTOPbIM
MOXeT cnegoBaTtb HaunoHansHoe NpunoxeHve.

HauunoHnanbHoe NpunoxeHne MoOXeT cogepxaTtb MHPOpMaLMIO TONBKO O TeX NapameTpax,
KoTopble B EBpokoge ocTaBfieHbl OTKPbLITbIMU AS1 HAaUWOHanNbHOro Bblibopa 1 MMEHYHTCS
HauunoHaneHO onpegensieMbiMu nNapamMeTpamu, npeaHasHavyeHHbIMW A5 NPOeKTUpOoBa-
HUA 34aHUNA N UHXEHEPHbIX COOPY>XEHUN B JAHHOW CTpaHe, T.e.:

— 3Ha4vyeHus 1 (MnNn) Knaccol, 3agaHHble B EBpokoge anbTepHaTUBHbLIMU,

— 3HayeHusd, KOTopble criedyeT UCNoNb30BaTh B TeX cry4vasix, koraa B EBpokoae 3agaHbl
TONbKO CMMBOIbI,

— crneumanbHble JaHHble O CTpaHe (reorpaduyeckue, KnMmaTuyeckme un T.n.), Hanpumep,
KapTa panoHMpoBaHUs 3HA4YeHU BeCca CHErOBOIro NoKpoBa,

— Bblbop MeToaukn, ecnn B EBpokoae 3agaHbl anbTepHaTUBHbBIE METOANKMN,

— pekoMeHAaunm No NPUMEHEHUIO CMPaBOYHbIX MPUMOXEHWN,

— CCbIJIKM Ha He NPOTUBOPEeYaLLy0 OOMNOMAHUTENBHYK MHOPMaLNIO, MOMOrarLy nosib-
3oBaTento NpuMeHaTb EBpokoa.

CBa3b mexay EBpokogamMmu n rapMmOoHM3MPOBaAHHLIMUA TEXHUYECKUMU YCIIOBUAMMU
(ENs v ETAs) Ha usgenusa

CyuwecTByeT HeobXoAMMOCTb COrnacoBaHMs rapMOHU3NPOBAHHbLIX TEXHUYECKUX YCIOBUIA
Ha CTPOUTENbHbIE U3AENNSA U TEXHUYECKUX NPaBWM ANS CTPOUTENbHbIX KOHCTpYKLMIAY. Bo-
nee Toro, Bcs MHGopmMaums, conpoBoxaatowas CE - mMapknpoBKy CTpouTernbHbIX n3ae-
NWI, KOTOpasi OTHOCUTCA K BedeHuto EBpokoaoB, AOMKHA YETKO ykasbiBaTb, Kakue Haumo-
HanbHO onpefensieMble NapameTpbl YYTEHbI.

JdononHutenbHble cBegeHunst o EN 1991-4

EN 1991-4 copepuT ykaszaHua nNo onpegeneHntio Bo3genCTBUN A5t CTPOUTENbHOro Npo-
€KTUPOBaHUS CUNOCOB 1 peE3EPBYapPOB.

EN 1991-4 npegHasHa4yeH ANs 3aKas34ymkoOB, MPOEKTUPOBLLMKOB, NOAPSAYMKOB U OpraHoB
rocygapcTBEHHOM BNacTMu.

EN 1991-4 cnegyet npumeHaTb coBmecTtHO ¢ EN 1990, gpyrumum yactamu EN 1991, EN
1992 n EN 1993, n ¢ gpyrumm yactamm EN 1994 — EN 1999 npu npoektnposaHun cumno-
COB 1 pe3epByapos.

HauuoHanbHoe npunoxeHune K EN1991-4

B HacTtosawem CTaHgapTe npmBogATCA aribTepHaTMBHble MeTOdbl, 3HA4YEeHUA N PEKOMEH-
Aauunn angd Kraccos C npnMedaHunsamMmu, B KOTOPbIX yKa3aHo, rae Oonyckaetcda HaunoHarb-

*Cm. Cr.3.3uCr.12 CPD, a Takxe nyHktol 4.2, 4.3.1,43.2u5.2 1D 1.
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Hbln BbIGop. oaTomy HauuwoHanbHbii CTaHgapT, obecnedvBatowimi BbinonHeHne EN
1991-4, pomkeH BkMo4aTbh HaumoHanbHOE NpUNoXeHue, cogepxalliee HauuoHarnbHO On-
peoensemble nNapameTpbl, HeoGXxoauMble ONSA MPOEKTUPOBAHUS 30aHUA U UHXEHEPHbIX
COOPY>XEHUN B KOHKPETHOW CTpaHe.

B EN 1991-4 HaumoHanbHbIN BbIGOP AonycKaeTcs B CrneayroLwmx nyHKTax:
- 2.5(5)

- 3.6 (2)

- 52431 (3)

5.4.1 (3)

5.4.1 (4)

A4 (3)

- B.2.14 (1)
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Pa3pen 1 O6wume nonoxeHus

1.1 O6nacTb NpUMeHeHusA

1.1.1 O6bnacTtb npumeHeHus EN 1991

(1) Cepusa ctaHgapTtoB EN 1991 paet ykaszaHua no obwimm npuHUMNnam n BO34encTBu-
AM ONa onpeaenieHnst pasamepoB CTPOEHUN N MHXEHEPHBLIX COOPYXKEHWUN, BKIKOYAA CEPUIO
reoTexHn4yeckmx sonpocoB. CTaHOapT AOMKEH NpuMeHaTbea B codeTaHmm ¢ EN 1990, a
Tarke ctaHgaptamm cepun EN 1992 — EN 1999.

(2) Kpome Toro, cepusa crtaHgaptoB EN 1991 nepekpbiBaeT BO34eNCTBUS BO BpeMs
npouecca CTPOUTENbCTBA N BO3OENCTBUSA HA COOPYXKEHUS C OrPaAHNYEHHBIM CPOKOM CIyX-
6bl. Cepnsi OTHOCMTCS KO BCEM YCIOBUSM, NMpU KOTOPbIX TpebyeTcsa onpegeneHHoe nose-
AEeHne HecyLen KOHCTPYKLMN.

(3) Cepua ctangaptoB EN 1991 He npeaycmMoTpeHa HENOCPEACTBEHHO A9 NPUMEHEe-
HUSA Ha Y>X€ BbINOJSTHEHHbLIX KOHCTPYKUMSX UM AN onpeaeneHns pasMmepoB Npu PEMOHTE
N NUBMEHEHNWN HECYLLIEN KOHCTPYKLUKN U ANS OLEHKN NPU U3BMEHEHUN UCMOSNb30BaHNA.

(4) Cepus ctaHgaptoB EN 1991 He noOnHOCTLIO NOKPLIBAET cneumanbHble pacyeTHbIe
cuTyauun, Tpebytome HeoBbIMHOrO PaCCMOTPEHUSA HAOEXHOCTU, Kak HanpuMmep, HecyLme
KOHCTPYKUUKN 13 cdepbl SAEPHON TEXHUKKU, NMPU KOTOPbIX ANs pacyeTa OOSKHbI AenaTbCs
cneunarnbHble NPeanonoXeHus.

1.1.2 Obnactb NPMMEHEHNA HacCTOSALEero TeXxHN4Yeckoro Kkogekca. Bospnencremsa Ha
cunocobl, 6yHKepbl U pe3epByapbl

(1)P Hacrtoswmin TeXHMYEeCKUn KOLEKC COAEPXMT obLlme NPUHUUNLI U yKa3aHus Mo
BO34ENCTBMSM AN NMPOEKTUPOBaHMS N ONpeaeneHns pasmepoB cunocos, ByHkepoB ans
XpaHeHns cbifnydero maTtepuana v pesepsyapoB. HacToswmn TeXHUYECKUA KOOEeKC O0n-
XeH npumeHaTbes B codetaHum ¢ EN 1990, ¢ gpyrumun yactamm cepum EN 1991, a Takxke
co ctaHgaptamm cepunt EN 1992 — EN 1999.

(2) HacToawmm TexHM4YecKknin Kogeke COaEePXUT TakKe HEKOTOPbIE MOMOXEHUs Mo BO3-
AENCTBMSM Ha curockl, ByHkepbl U pe3epByapbl, BbIXxoAswme 3a npegensl HeNocpeacT-
BEHHbIX BO34ENCTBUA BCNEACTBME XPAHMMOIO ChiNy4Yyero matepuana unm xXmagkocten (Ha-
npumep, BO3AENCTBUSA Pa3HOCTN TemnepaTyp).

(3) Ha npMmeHeHue nonoXxeHun No onpeaeneHnto pasmepoB ByYHKEPOB M BYHKEPHbIX
COOPYXXEHUI PacrnpOCTPaHAKTCSA Crieayowme reoMeTpuYeCcKne orpaHNYEHNS:

— POpMbl NONEPEYHOrO CEYEHNS CUNOCOB, BYHKEPOB OrpaHnYeHbl Crydasamu, npeacras-
NeHHbIMK Ha pucyHke 1.1 d). HeGonblumne OTKINOHEHUS pa3peLleHbl C Y4eTOM NPEAnOChISKK,
YTO YYMTBIBAKOTCS BO3MOXHbIE BO3OENCTBUSA Ha BYHKEPHYHO HECYLLIYIO KOHCTPYKLUMIO BCNeacCT-
BME U3MEHEHWI AaBEHUS, BbI3blIBAEMbIX 3TUMWN OTKITOHEHUSIMU;

— Ha reomeTpuyeckme rabapuTHble pa3mMepbl PacrnpoCTPaHAKTCA crneayowmne orpa-
HUYEHNS:

— hp/d; < 10;
— hp <100 wm;
— d; <60 m;

— nepexog OoT BepTUKanNbHOro cteona GyHkepa B BOPOHKY OCYLLECTBSAETCS Ha eauH-

CTBEHHOM rOpU30HTarbHOM ypoBHe (CM. pucyHok 1.1 a).

— BIIMSIHUS Ha JaBlieHUs] OyHKepa BCIIEJCTBUE BCTPOCHHBIX AJIEMEHTOB WIIH CIEIUATBHBIX
CYXEHHUI MOMEPEUYHOr0 CEYEHUS I BCTPOCHHBIX 3JIEMEHTOB, KaK pa3rpyKarollfil KOHYC, pa3rpy-
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Karomue Opycsl U T. 1. He peructpupyercs. [IpsmMoyroabHbIil OyHKep MOXKET BCE K€ BKIIOYATh
BHYTPEHHHUE 3aTSKKU.

a) b) c)
| /
PN L Thy 4
" i ~ |
@{"r I ;‘i() I . - =
| z

| —

I P J

he Iﬁr - _’J
! Iy —

Pt

AU=r2 AU = al4 AU = (b/2)/ (1+b/a)

AU =3 (a4)=d /4

1 — 3KBMBarneHTHas NOBEPXHOCTb ChiNy4Yero matepuana;
2 — BHYTPEHHUN pa3mep; 3 — nepexoga;
4 — npodunb NOBEPXHOCTU NPU NOSIHOM cunoce, byHkepe; 5 — cpegHsasa ocb byHkepa;

PucyHok 1.1 — lNpegcraBneHune cunocos, byHkepoB ¢ HAMMEHOBaHMEM
reoMeTpUYECKNX NapameTpoB N Harpy3oK:
a — reomeTpus;
b — akcueHTpucuTerT;
C — Harpysku;
d — dbopMbI NONEepPeYHOro cevyeHust

(4) Ha npymeHeHne nosnoxeHuin No onpeaeneHnio pasMmepos aremMeHToB byHkepa 1 ByH-
KEPHbIX COOPYXEHUIN pacnpoCTpaHSTCA crieqyowme npegensl NpUMEHEHUs, Kacarowmnecs
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XPaHUMOro CbiNy4ero MaTepuana:

— KaXabl ByHKep paccyMTbiBaeTCA Ha onpederieHHbI Anana3oH CBOWCTB CbiNyyero
MaTepuana,

— CbINy4Ynin Matepuan TeyeT cBOOOAHO MM MOXET rapaHTMpoBaTbCs, YTO B 0COOOM
cnyyae OH BegeT cebsa kak cBOOOAHO Tekywmih coinyynn matepuan (cm. 1.5.12 n npuno-
xeHue C);

— MakcuMmMarnbHbIA pa3Mmep 3epHa cbinyyero matepuana He 6onee 0,03d; (CM. pncyHokK
1.1 d).

[pumeyaHue — Ecnu 4acTuubl Cbiydero matepuana no CpaBHEHUK C TOMLLMHOMN

CTeHbl DyHKepa KpynHble, TO BANAHUS KOHTaKTa oTAeNbHbIX 60MnbLINX YacTuL, Cbinyye-

ro Matepuana co CTeHOW AOMMKHbl yYnTbiBaTbCA B hopMe J00aBKM OTAENbHbIX Harpy-

30K.

(5) Ha npumeHeHne nonoxeHum no onpeneneHnto pasmepoB ByHKEPOB U OYHKEPHbIX
COOPY>XEHUIN pacnpoCTPaHSIOTCA CneayroLmne orpaHUYeHns, KacarLlmecsa ycrnosumn paboTbl
NpuW 3anOfHEHUN N pasrpys3ke:

— NPW 3anofIHEHUN BO3HMKAKOT TOMbKO He3HauuUTesbHble BO3O4ENCTBUS BCNeacTBUE
CWN MHEPLMN N yOAPHbIX CUM, KOTOPbIMU MOXHO npeHebpeub;

— NpU NPUMEHEHMM BCNOMOraTefbHbIX YCTPOWCTB ANSA pPasrpy3kn UM OnyCTOLLEHUSN
(Hanpumep, cucTemMbl TPAHCMOPTEPOB UM LeHTpasnbHble TPyObl C NOrMoLaLWmMMn oTBEP-
CTMSIMW) NOTOK CbiMy4yero Mmatepuarna o4uMHaKkoB U ABUXETCH MO LEHTPY.

(6) YkasaHHble gobaBKu Harpy3ku Ha BOPOHKY ByHKepa pacnpoCTpaHATCS TOMbKO Ha
KOHMYeckue (B obem cnyyae, opOpMieHHbIE CUMMETPUYHO OCU UNn B hopmMe nupamu-
Abl C KBagpaTHbIM UM MPSAMOYrOfibHbIM MOMEPEeYHbIM CeYeHneM) U KNuHoobpasHble (B
obwem crny4vae, C BEPTUKANbHbIMX CTEHAMWN Ha TOPLEBOM U 06paTHOM CTOPOHE) BOPOHKM.
OTnuyatowmecs ot 3Tux opM BOPOHKN UM BOPOHKU C AOMOMHUTENBbHBIMU 3fieMEeHTaMM
TpebytoT cneunanbHbiX, AONOHUTENBHbLIX NPEaNOSTOXKEHNN.

(7) ByHKepbl C reoMeTpu4eckon opMon ropu3oHTarIbHOM NPOEKUUN C OCbl0 CUMMET-
pUN, N3MEHALWENCA BAONb BEPTUKANBHOW OCKU, HE ABNATCA NpeaMeTOM HacCTOSALWEero
TeXHU4YecKoro kogekca. K HuUM oTHocaTcs, Hanpumep, ByHKepbl C BOPOHKON, nepexoasiien
N3 LMNMHApUYEeCcKkon popmbl B oOpMy KnvHa, Nog UNNNHOPUYECKUM BYHKEPOM U BOPOHKM
Tnna «diamand-backy.

(8) MNMonoxeHus Nno onpeeneHnio pasmMepoB pe3epByapoB PacNpPOCTPAHATCS TOSbKO
Ha XXnaKocTn npy 06bIMHOM aTMOCEPHOM AaBNEHNN.

(9) Harpyskn Ha kpoBnun BGyHKepOB M pe3epByapoB OOMKHbI BpaTbCs COOTBETCTBYHO-
wnm obpasom n3 cootesetcTBytowmx ctaHgaptos EN 1991-1-1, EN 1991-1-3 — EN 1991-1-
7 n EN 1991-3.

(10) OnpegeneHne pasmepoB OyHKEPOB C HEMPEpPbIBHbIM PEXUMOM HaxoauTcs 3a
npegenamm obnacTn NpUMEHEHNs HaCTOALWEro TEXHUYECKOro Koaekca.

(11) OnpeneneHne pa3amepoB OyHKEPOB MO OTHOLUEHUIO K AMHAMUYECKMM Harpyskam,
KOTOpble MOryT NOSABMAATLCS MPU OMyCTOLEHMM, KaK Hanpumep, coTpsiceHne byHkepa, yaa-
pbl, 3BYKOBbI€ CUrHanbl UnuM Tonykn ByHKepa, HaxoamuTca 3a npegenamun obnactyu npume-
HEHWs1 HACTOSALLEro TEXHNYECKOro Kogekca.

lMpumeyaHue — 3T beHOMEHbI A0 CUX NOP €eLle MOJSTHOCTbI He SICHbI, TaK YTO Mpu
NMPMMEHEHUN HACTOSILLLEro TeXHUYECKOro Kodekca Henb3si rapaHTUpoBaTb HWU TO, YTO
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OHU HE NOoABATCA, HA TO, YTO CTPYKTypa 6yHKepa onpeperneHa AOCTaTOYHOM ANSA BbiTe-
KaroLwnx n3 HUX Harpy3ok.

1.2 HopmaTuBHbIe CCbINKK

[MpounTMpoBaHHbIE Aanee OKYMEHTbI TpebyoTcsa Ans NPUMEHEHMS 3TOr0 AOKYMEHTa.
K oaTmpoBaHHbIM CCbiflkaM OTHOCUTCS TONbKO U3gaHue, Ha KOTopoe ccbinatotcs. [Ansa He-
AaTMPOBaHHbIX CCbINIOK OENCTBUTENbHO MocnegHee M3fgaHue paccMaTtpyMBaemoro [OKy-
MeHTa (BKNoYasa n3MeHeHus ).

ISO 3898:1997. OcHoBa NpOEKTUPOBaHUSA KOHCTPYKUuK. [NpumevanHna. Obwme cum-
BOJTbI.

lMpumeyaHue — Cneayowmne onyGnNMKoBaHHbIE UMM HAxXOAsALIMECS Ha MOAroTOBKe
EBponelickme cTaHOapTbl NPOLMTUPOBaHbI B COOTBETCTBYIOLLMX MECTax TekcTa:

EN 1990. Espokoa. OCHOBbI CTPOUTESTbHOIO NPOEKTUPOBAHUS

EN 1991-1-1. EBpokog 1. Bo3genctaus Ha KOHCTpykumn. Yactb 1.1. YaenbHble Beca,
COBCTBEHHbIN BEC U NONE3HbIe Harpy3Kku

EN 1991-1-2. EBpokoa 1. Bo3gencteusa Ha KOHCTpykuun. Yacte 1.2. Bo3gencreums no-
apa Ha HecyLune KOHCTPYKLnn

EN 1991-1-3. EBpokoa 1. BosgenctBua Ha KoHcTpykuuun. Yactb 1.3. CHeroBble Ha-
rpy3Kku

EN 1991-1-4. EBpokoa 1. Bosgencteua Ha KoHCTpykumn. Yacte 1.4. BeTpoBble Ha-
rpy3Ku

EN 1991-1-5. EBpokoa 1. Bo3gencrteus Ha KoHCTpykuuun. Yactb 1.5. TemnepaTypHble
BO30ENCTBUSA

EN 1991-1-6. EBpokoa 1. Bo3gencrtsus Ha KoHCTpykuuun. YacTtb 1.6. Bo3gencrtems Bo
BPeMSs NPon3BOACTBA CTPOUTENbHbIX paboT

EN 1991-1-7. EBpokog 1. Bo3gencteusa Ha KOHCTpykumn. Yactb 1.7. CnyyanHble BO3-
JencTBus

EN 1991-2. Espokog 1. Bo3gencrtBust Ha KOHCTpyKUuMW. HYacTb 2. TpaHCnopTHbIE Ha-
rpy3Ku Ha MOCTbI

EN 1991-3. EBpokog 1. Bo3gencteua Ha KOHCTpyKuuKn. Yactb 3. KpaHoBble Harpy3ku

EN 1992. Espokopg 2. lNpoekTnpoBaHne 6eTOHHbIX KOHCTPYKLNIA

EN 1992-4. EBpokog 2. lNpoekTnpoBaHne KOHCTPYKLMA n3 6eToHa. HacTtb 4. OnopHbie
COOPYXEHNSA N COOPYXEHUS C pe3epByapamm 13 beToHa

EN 1993. EBpokog 3. lpoekTupoBaHue cTanbHbIX KOHCTPYKUUI

EN 1993-1-6. EBpokog 3. [NpoekTupoBaHue cTasnbHbiX KOHCTPyKUMi. Obwue nonoxe-
Hus. YacTtb 1.6. [JononHUTENbHbIE MOMOXEHUA MO NPOYHOCTU N CTAabUIBHOCTU KOHCTPYK-
LMAM OOLLMBOK

EN 1993-4-1. EBpokog 3. NpoekTupoBaHne cTarnbHbIX KOHCTPYKUMA. YacTtb 4.1. ByH-
Kepbl

EN 1993-4-2. EBpokoa 3. [NpoekTupoBaHMe CTanbHbIX KOHCTpyKuun. Yactb 4.2. Pe-
3epByapbl

EN 1994. EBpokopg 4. [NpoekTnpoBaHne KOHCTPYKUNA U3 cTanu n 6eTtoHa

EN 1995. EBpokog 5. NpoekTupoBaHne aepeBsHHbIX COOPYKEHUI

EN 1996. Espokopa 6. [MpoekTnpoBaHne KNprmn4HbIX COOPY>KEHUN

EN 1997. EBpokop 7. [eoTeXHMYECKOEe NPOEKTUPOBaHNE
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EN 1998. Espokopg 8. lMpoekTnpoBaHne KOHCTPYKLNIN C y4ETOM CENCMOCTOMKOCTH
EN 1999. Espokopg 9. lNpoekTnpoBaHne antoMUHUEBLIX KOHCTPYKLUMNA.

1.3 Mpeanocbinkun

(1)P Ccbinku, nepeuncnerHble B 1.3 EN 1990 moryT npuMeHATLCA B HACTOSALLEM TeX-
HUYECKOM KOLEeKCe.

1.4 Pasnuuua mexay npyMHUMnamMm u npuMmeHseMbIMU NpaBuiamm

(1) B 3aBucMmocTn OT Buaa oTaeribHbIX ab3aueB, B 3TON YaCTU HAaCTOSILLEro TeXHUYe-
CKOro KoAeKca Nno Harpyskam pasnuyaroT NpUHUUNGI U NPUMEHSeMbIe npaBuna.

(2) NMprHUMNBI COCTOAT U3:

— obWwKx onpegeneHnin n onpeaeneHnin, Ons KOTOPbIX HE CyLLeCTBYeT anbTepHaTu-
Bbl, @ TaKXe;

— TpeboBaHW N MoAenen pacyeTa, ANS KOTOPbIX anbTepHaTMBa He paspelleHa, 3a
NCKNIOYEHEM TeX cry4vaes, Koraa 06 3ToOM SIBHO YNOMSIHYTO.

(3) MpuHuMnbl 0603HaYeHbl gononHUTENbLHOM BykBon P, koTopasa cnepyeTt 3a HOMe-
pom ab3aua.

(4) NpumeHaemble npaBuna npeacTaBnAlT cobon obLienpusHaHHbIE MNONOXEHNS
TEXHUKWN, KOTOpblE CNeayoT NpUHUMNam 1 BbIMNOMHSAT UX TpeboBaHUs.

(5) DonyckaeTcs mMcnonb3oBaTh anbTepHATUBHbLIE MOMOXEHUA B OTNNYME OT npume-
HAEeMbIX NpPaBu HAaCTOALLEro TEXHNYECKOro KoAeKca, npeanonaras, Y4to anbTepHaTUBHbIE
NOMNOXEHN HaxXoOATCAa B COOTBETCTBMM C COOTBETCTBYHOLLMMU NPUHLMNAMU U UMEIOT, NO
MEeHbLUEN Mepe, Takon e ypoBeHb 6e30nacHOCTMW.

(6) B aTon YacTn 3HaKOMATCA C nNpaBuUriaMu NPUMEHEHNUsT Ynucna, 3anucaHHoOro B CKob-
Kax, Hanpumep, Kak B JaHHOM ab3ale.

1.5 OnpepeneHun

Ha npumeHeHne HacTosLWero TEXHUYECKOro Kogekca pacnpoCcTpaHsTCa onpeneneHnst
no EN 1990, 1.5. Crnegywowme OoOMNonHUTENbHbIE ONpPeAeneHns OTHOCATCA cneunansHo K
9TOM YacTu cTaHgapTa Mo Harpy3kam.

1.5.1 apoanume: gaumie cuioca (OyHKepa), B KOTOPOE MOCTYIAET WM HarHeTa-
€TCs1 BO3yX JUIsl aKTUBHU3AIIMHU TIOTOKA B HIDKHEW YaCTH €MKOCTH (CM. pUCYHOK 3.5D).

1.5.2 xapakTepHbIii pa3Mep BHYTPEHHEI0 IONEPEYHOI0 CEYECHUHA: XapaKTep-
HBIM pa3MepoM d, SIBISETCS AUaMETP HauOOJIbIIEH BIMCAHHOW OKPY’KHOCTH BHYT-
PEHHETO MOTNEPEYHOT0 CEYEHUsI eMKOCTH (cM. pucyHok 1.1d).

1.5.3 kpyriblii cHI0C/OyHKEP: €MKOCTb, MOMEPEUYHOE CEYEHUE KOTOPOM HMMEET
Kpyriyto ¢popmy (cM. pucyHok 1.1d).

1.5.4 cBA3HOCTB, CHEIUIEHHME: COIPOTUBIICHUE CIBHUIY XPaHUMOIO MaTepHaa,
KOTJJa HOpMaJIbHbIE HAIIPSIKEHUS 110 IJIOCKOCTU Pa3pyLIECHUS paBHBI HYJIIO.

1.5.5 xkoHM4Yeckasi BOPOHKA: BOPOHKA, Y KOTOPOW HAKJIOHHAas OOKOBas MOBEpX-
HOCTh CXOIMUTCSA B TOYKE, 32 CYET YE€ro, Kak MpaBUIIO, MOKET 00ECHEUNBATHCS TEUEHHUE
CBIITyYEro Marepuaia, CAMMETPUYHOE OTHOCHUTEIILHO OCH.

1.5.6 3xcueHTPUYHAA pa3rpy3Ka: Mpouiib MOTOKa B XpaHUMOM MaTepuaie ¢ He-
CUMMETPHUYHBIM PaCHpPEIEIICHUEM JBMXKYLIETOCS CHITYYEro mMaTrepuana OTHOCUTEIBHO
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BEPTUKAJIBHON cpefHei ocu. OOBIMHO ATO SIBJSIETCS CIEICTBHEM BBIITYCKHBIX OTBEp-
CTHH, PACIIOIOKEHHBIX IKCLIEHTPUUHO (cM. pucyHku 3.2¢) u 3.2d, 3.3b u 3.3c). Ho 310
MOXET BBI3bIBATHCS U JPYTUMH (PEHOMEHAMH, BEIyIIUMH K aCHMMETPUH (CM. PUCYHOK
3.4d).

1.5.7 s3kcuenTpuyHoe 3amosiHeHHe: COCTOSSHHE B IPOLIECCE 3ANOJHEHUS WU
nocJie 3anojHeHus OyHKepa, TPy KOTOPOM MUK HACHIIIAEMOM MMOBEPXHOCTHU ChIITYYEro
MaTepuasia (MUK HACBIMHOIO KOHYyca) OOJblle HE LEHTPUPOBAH IO BEPTHKAIBHOU
cpeaHeit ocu OyHkepa (cM. pucyHok 1.1b).

1.5.8 3xBHBaJIeHTHasi MOBEPXHOCTH ChIMMy4Yero Marepuasna: BreicoTa npenrno-
JaraeMoil BBIPaBHEHHOW (TOPU30HTAJIbHOW) MMOBEPXHOCTHU ChIIy4ero Marepuana, Ko-
TOpas mojiydaercs u3 0amaHca o0beMa MEXIy MPEeanoiaraeMbiM U (PAKTHIECKUM XO-
J0M (POpMBI HOBEPXHOCTH (CM. PUCYHOK 1.1a).

1.5.9 BopoHKka «pacIIMPEHHOr0 MOTOKA MaTepuaJga»: BopoHka, y KoTopoii 0o-
KOBas IOBEPXHOCTh B HUKHEN 30HE BOPOHKU 00pa30BaHa C IOCTATOYHON KPYTH3HOM,
4TOOBI CO3/1aBaTh MAacCOBBIA MOTOK, B TO BpPeMsl KaKk BOpPOHKAa B BEpXHEW obOyactu
uMeeT 0oJiee MoJoryto OOKOBYIO MOBEPXHOCTb, 32 CUET YEro TaM JIOJDKEH OXKUJAThCA
HEHTPAIBbHBIN MOTOK (CM. pUCYHOK 3.5d). DTO pacnonoxeHue CHUKAET BBICOTY BO-
POHKHU IIPY OJJTHOBPEMEHHOM COXPAHEHHUH HAJIEKHOM pa3rpy3KH.

1.5.10 nockoe QHWINE: BHYTPEHHSAS OCHOBHAs IUIOHIaAb OyHKEpa C HAKJIOHOM
MeHee 5°.

1.5.11 cTpykrypa mortoka: ['eomerpuueckass (opMa BBITEKAIOIIETO ChITy4ero
Marepuaja, Korjla OH YK€ MOJIHOCThIO oOpa3oBaics (cM. pucyHku 3.1 — 3.4). byHkep
IIPU 3TOM HaXOJUTCS MPAKTUYECKHU B 3aIIOJIHEHHOM COCTOSIHUU.

1.5.12 rexyumii cpimyunii marepuaj: CoCTOSHHE HAKOIUIEHHOTO B BUJE IO-
pOIIIKa CBHITYYero Marepuaia, Ipyu KOTOpOM OHO UMEET OOJIBIIYIO JOJII0 Op BO3/yXa,
C mepenajoM AaBJIEHUS, TPOTUBOJACHCTBYIOIIMM BECY YaCTHUI] U KOMIEHCUPYIOIIUM
ero. Bo3ayx MOXeT BHOCHUTBHCS CIIELUAJIbHOW BEHTWISILIMEN WM B IIPOLIECCE 3AMOJI-
HeHus. Chplllyunii mMaTepuall 00O3HA4YaeTcsl KaK YaCTUYHO TEKYYUH, €CIM TOJbKO
4acTh BECa YacCTHUIl CHIIYYEro MaTephana KOMIIEHCUPYETCS NEpenagoM JIaBJICHHS
nop.

1.5.13 cB00OAHO TeKymIMid TIpPaHYJMPOBAHHBIM MaTtepuas: [paHyaupoBaH-
HBIMCBITYYHI MaTepual, XapakKTEpUCTHKA TEKYy4eCTH KOTOPOIO HE IOJBEp)KEeHa 3a-
METHOMY BJIUSIHUIO CLEIUICHUS.

1.5.14 MoJTHOCTHIO 3aN0JTHEHHOE COCTOsIHME: byHKEp HaXOAWUTCS B MOJHOCTHIO
3aM0JHEHHOM COCTOSIHUM, €CJIM TMOBEPXHOCTh CBIMYYEro marepuaia HaxOJUTCS B
CBOEM MAaKCUMaJbHO BO3MOXHOM IOJIO)KEHUH, KOTOPOE OHA MOXKET IPUHUMATh B Te-
YeHHE CpPOKa MCIOJIb30BAaHUs KOHCTPYKIMHU B Ipoliecce paboThl OyHKepa. DTO Co-
CTOsSIHHE OyHKepa CUMTAETCs ONPEIEISIONIMM YCIOBUEM OIIPEIETICHUS pa3MEpOB.
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1.5.15 uenTpanbublii moTok: [Ipoduns TeKydecTH, MpU KOTOPOM B HACHIITHOM
CBIPbE CO3/1a€TCsl KaHaJl TEKYYECTH YEPE3 CIIMBHOE OTBEPCTUE, B TO BPEMS KaK ChIITY-
YUl MaTepHall B 30HE MEXKITY dTUM KaHAJIOM TEKY4YECTH U CTEHKOW OyHKepa coXpaHsi-
€T COCTOSIHME MOKOos (cM. pucyHok 3.1). Kanan TekyuecTtd mpu 3TOM MOXKET KOHTaK-
TUPOBATh C BEPTUKAIBHOW CTEHKON OYHKEpa — TOTr/la TOBOPST O «CMEIIAHHOM Teye-
HUU» — UM OH MOXKET MPOCTUPATHCS BIUIOThH 10 OBEPXHOCTH 0€3 Kakou-1ubo 30-
Hbl KOHTAaKTa €O CTEHOW. DTo cilydail 0003HayaeTcsi Kak «IMOTOK B TpyOe» wWiH
«IIIAXTHOE TEYEHHUEN.

1.5.16 rpanyimpoBaHHbIid MaTepuas: Marepuall, KOTOPBI COCTAaBIACTCS W3
OTJIEJIbHBIX, OT/EJICHHBIX APYT OT JIpyra LEHTPOB U3 TBEPIbIX YACTHUII, C YACTULIAMU
IPUMEPHO OJIMHAKOBOIO MOPSAKA BEIMYMHBI, ISl KOTOPOTO BO3AYX, HaXOIALIUKUCS
MEXY OTIAEIbHBIMU IIEHTPAMU, IIPU OINPEJICTICHUHA HAarpy30K UrpaeT JUIlb He3HAUYU-
TEJBHYIO POJIb U UMEET JIMIb HE3HAUUTEIIbHOE BIUSIHUE HA TEUEHUE ChIMTYYEro MaTe-
puana.

1.5.17 BbIcOKasi CKOpPOCThb 3amoJiHeHHsi: YcCJoBHE B OyHKepe, P KOTOPOM
CKOPOCTb 3aIOJHEHHS MPUBOJMT K 3arpy3Ke BO3AyXa TaKOro MOpsJiKa, 4TO BCIEACT-
BHE€ ATOTO OKA3bIBAETCS BIUSHUE HAa KOX(DPUITUEHT TaBJICHUS HA CTCHY.

1.5.18 romorenm3upyomuii OyHkep: byHKep, B KOTOPOM CBIITy4Hil MaTepuai
TOMOT€HU3UPYETCS C MOMOIIBIO MICEBIOOKUKEHHUS, T. €. 3a CUET CMELIMBAaHUS ypaB-
HUBAETCA.

1.5.19 Boponka: J/[Ho OyHKepa ¢ HAKJIOHHBIMU CTEHKaMHU.

1.5.20 BesimuuHa KO3I(PPULIMEeHTAa HATPY3KH BOPOHKHU: 3HAYEHUE, KOTOPOE yKa-
3bIBAET, B KAKOM COOTHOILIEHUH HAXOIATCA APYT OTHOCHUTENIBHO Apyra HOpMaJlbHas
Harpy3ka p, Ha HaKJIOHHbIE CTEHKM BOPOHKHU M CpPEIHsA BEpTUKaIbHAs Harpyska p, B
3TOM MECTE CBHIITy4ero MaTepuaa.

1.5.21 Oynkep co cpeaHeil ruOKOCTBIO: byHKEp, OTHOLIEHUE BBICOTHI KOTOPOTO
K quameTpy Haxonutces Mexay 1,0 < h/d. < 2,0 (uckirodeHwust onpeaesieHsl B 3.3).

1.5.22 BHyTpeHHnuii moTok B TpyOe: IIpoduis TekyuecTn ¢ BHyTPEHHUM IOTO-
KOM, B KOTOPOM T'paHHMIIa KaHajla TEKYyYeCTH IMPOCTUPAETCS BIUIOTH 10 MOBEPXHOCTH
CBIIIy4ero MaTepuaia, HE BbI3bIBasl IIPU 3TOM CONPHUKOCHOBEHHS 30HbI TEKYYECTH CO
CTeHKOM OyHKepa (cM. pucyHkH 3.1 u 3.2).

1.5.23 ko3¢ ¢puumeHT ropu3oHTAIBLHON HArpy3km K: 3HaueHue, KOTOpoe yKa-
3bIBAET, B KAKOM OTHOILIEHHH HAXOJATCS JAPYT OTHOCUTENBHO JAPYTa CPEIHssl TOpu-
30HTaJbHasl Harpys3ka p,, ACHCTBYyIOIIas Ha BEPTUKAIBbHYIO CTEHKY OYHKepa, U cpel-
HSIsl BEpTUKAJIbHASI HArpy3Ka p, B ’TOM MECTE ChIIIy4yero Marepuasia.

1.5.24 ne3naunTeabHoe cuemnieHue: [Ipoba ceimyyero marepuana UMeeT HE3Ha-
YUTENBHOE CLETUIEHUE, €CIIA CUEIUIEHUE ¢ MeHblIe 4 % HanpsKeHUs IpeaBapUTEb-
HOTO YKPYIIHEHHUS G, (METOJ AJisl ONpe/ieNieHus cieruieHus ykasad B C.9).
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1.5.25 maccoBblii moTok: IIpodmis TekyuecTu, Mpu KOTOPOM BCE YACTHIIBI Chl-
y4yero Marepuaia, Haxojsuuecss B OyHKepe, MpU pa3rpy3Ke JIBUTAIOTCS OJHOBpE-
MEHHO (CM. pUCYHOK 3.1a).

1.5.26 cMemanubiii moTok: [Tpodwuib EHTpaIbHOTO MOTOKA, TPU KOTOPOM KaHall
TEKY4YEeCTH COTPHKACACTCA C BEPTUKAJIBHOM CTEHKON OyHKepa eIlle MOJ MOBEPXHOCTHIO
chllmy4ero Marepuaina (cm. pucynku 3.1c u 3.3).

1.5.27 Hexpyrablii 0yHkep: byHkep ¢ monepedyHbIM CEYeHHEM HEKpYrioi ¢op-
MBI (cM. pucyHok 1.1d).

1.5.28 cbhimyunii matepuaa: O603HaUeHHE TBEPJIOTO TeJia, KOTOPOE COCTOUT M3
MHOECTBAa HE3aBUCUMBIX APYT OT JIPyTa OTAEIbHBIX YaCTHII.

1.5.29 yacTu4Hasi NOBEPXHOCTHAS HATPYy3Ka: JIoKallbHas HArpy3Ka, IeHCTBYIOILAs
B MPOW3BOJIBHOM TOJOKEHUH I10 BBICOTE Ha OMNPENEICHHYI0 YACTUYHYIO MOBEPXHOCTb
NEPIEHIUKYJISIPHO BEPTUKAILHON CTEHKE OyHKEpa.

1.5.30 motoxk B TpyOe: Ilpoduns TekyuecTd, B KOTOPOM CHIMYYUH MaTepuain
JNBUKETCS] B BEPTUKAIBHOM WJIM IMOYTH BEPTUKAJIBHOM KaHAJIE TEUEHUS HAJl CIMBHBIM
OTBEPCTHEM, HO OKOJIO KaHaJla TeUYEHUS HAXOJAUTCSI B COCTOSIHUM TOKOSI (CM. pUCYHKH
3.1b u 3.2). Eciiu ciiuBHOE OTBEPCTHE PACIIOJIOKEHO C HKCIIEHTPUCUTETOM (CM. pH-
cyaku 3.2¢ u 3.2d), wim ecnu cnenuanbHbie (PAaKTOPHI MPUBOIAT K TOMY, YTO KaHAT
TEUEHHUS OTKJIOHSETCS OT BEPTUKAIBHON OCU HaJ CIUBOM (CM. pucyHOK 3.4d), To Te-
YEHHUE ChIyYyero MaTepHuajia MOKET HACTPauBaThCs 10 OTHOLIECHHUIO K CTEHKE OyHKe-
pa.

1.5.31 poBubIii motok: IIpoduns nmotoka B OyHKepe € MPSAMOYTOJIbHOW WIIU
KBaJPAaTHOM IUIOLIAJbI0 MONEPEYHOTO CEYEHUS U CIMBHBIM OTBEPCTHEM B BUE LIE-
. CriuBHAS 1IEJIb TPOXOIUT MapalijIeNIbHO IBYM CTeHKaM OyHkepa. Ee mnuna coot-
BETCTBYET JUIMHE 3THX 00CUX CTCHOK OyHKepa.

1.5.32 nopoumkoo0Opa3nbiii MaTepuas: /[ menen 3Toro TEXHUYECKOro KoJeKkca
Marepuai, CpeaHUN pazMep yacTull Kotoporo Mensiie 0,05 mm.

1.5.33 naBiaenue: Cuiia Ha €IMHUILY TIOBEPXHOCTH B CHIITYYEM MaTepUAJIC.

1.5.34 Oynkep ¢ 3alIMTHOM CTEHO#: byHKEp C TOPU3OHTAIBHBIM JHOM M OTHO-
IIICHUEM BBICOTHI K uameTpy A./d. < 0,4.

1.5.35 muockasi Boponka: BopoHka, B KOTOPO# MOCJe 3ar0THEHUST MOOWIIN-
3UpPYETCs HE BCA BEJIMUMHA TPEHUS O CTEHKH.

1.5.36 eMKoOCTBb A1l CBINYYHUX MATEPHAJIOB: EMKOCTHOE COOPYKEHHE IS
XpaHEHUs ChIITYyYUX MaTEepUaIoB (3aKpoM, OyHKEp, CHUIIOC).
1.5.37 cuoc: eMKOCTh C OTHOIIEHHEM BBICOTHI K AuameTpy h./d. > 2,0 wiu

OyHKep, y KOTOPOr'O BBIMOJIHEHBI JOMOJHUTEIbHBIE YCIOBHS 1O 3.3.
1.5.38 oTHOcuTeabHasi BbIcOTA: OTHOIIIEHUE BHICOTHI K JTUAMETPy /./d. BepTH-
KaJIbHOM JieTalii OyHKepa.
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1.5.39 nu3kuii 6yHkep: byHkep ¢ oTHoleHHeM BbICOTHI K quamerpy 0,4 < h./d,
< 1,0 unm OyHKep, UIsi KOTOPOTO BBITIOIHEHBI TOMOJHUTENbHBIE YcinoBus 1o 3.3. [lpu
OTHOIIICHUH BBICOTHI K quametpy h./d. < 0,4 u ecnu OyHKep UMeEeT BOPOHKY, OyHKEp
TaK e MOMajaeT B KaTeTOpUI0 HU3KOTO OyHKepa. B mpoTuBHOM ciyuae, mpy POBHBIX
JTHUIIAX OYHKEpa, OH MOMA/IaeT B KATETOPHUI0 OyHKepa ¢ 3alIUTHON CTEHOM.

1.5.40 xpyTasi BopoHka: BopoHka, B KOTOpOH MOCJe 3aN0JIHEHUSI MOOUITU3YETCS
M0JIHAS BEJINYMHA TPEHUS O CTEHKH.

1.5.41 nanpsizkenue B cbinmyuyem mMarepuaJjie: Cuia Ha €JUHUILY MOBEPXHOCTHU
BHYTPHU COXPAHEHHOTO ChIIIy4ero Marepuara.

1.5.42 pezepByap: KoHcTpyKuus pe3epByapa 1jisi XpaHEHUS KUJIKOCTEMN.

1.5.43 ToscTOCTEeHHBINH OyHKep: DyHKEp C OTHOLIEHHWEM AMAaMETpa K TOJIMHE
cre”ku menee d./t = 200.

1.5.44 TOHKOCTEHHBIH KpYrJblii OyHkep: Kpyrielii OyHKep ¢ OTHOLIEHHEM
JTuaMeTpa K ToJiuHe cTeHku oonee d ./t = 200.

1.5.45 narpyska 3a cyer TpeHusi 0 cTeHkH: Cuia Ha €IMHUIY MMOBEPXHOCTH
BJIOJIb CTEHKM OyHKepa (BepTHUKAJIbHOW WJIM HAKJIOHHOW) Ha OCHOBE TPECHHS MEKIY
CBIITYYUM MaTEPHAIOM U CTEHKOH OyHKepa.

1.5.46 nepexoxn Boponku: Ilnomans ceueHns: MEKy BOPOHKOM U BEPTUKAIBHBIM
CTBOJIOM OyHKEpA, T. €. IEPEX0/l OT BEPTHUKAIBHON YacTH OYHKEPA B BOPOHKY.

1.5.47 BepTuKaJbHBIH CTBOJ OyHKepa: YacTh OyHKEepa WK pe3epByapa ¢ Bep-
TUKaJIbHBIMU CTEHKaMHU.

1.5.48 xkanHooOpa3Hast BOpoHKa: BopoHKa, y KOTOPOl HAKJIOHHBIE MTOBEPXHO-
CTH CXOJSTCS K MPOPE3U C LUEIbI0 CO3AaHUsl POBHOIO MOTOKA ChIIIYYEro MaTepuaa.
CooTBETCTBEHHO 00€ Apyrue CTEHKHW BOPOHKHU, KaK IMPaBUJIO, MPOXOJAAT BEPTHUKAIb-
HO.

1.6 O6Go3HaveHuUdA

[MepeyeHb OCHOBHbLIX cMmBonoB cogepxntca B EN 1990. [lanee ykasbiBatoTCs JOMNOS-
HUTENbHbIE COKPaLEeHUs Ons 9TOW YaCcTW HACTOsILEro TexXHuM4yeckoro kopekca. [Mpume-
HAeMble COKpalLLleHuns 6asupytoTcs
Ha 1ISO 3898:1997.

1.6.1 JlaTuHCKMe NponucHbIe OYKBbI

A — NOBEPXHOCTb NOMNEPEYHOro Ce4YeHns1 BEPTUKaNbHOro CTBONA;

A: — NOBEPXHOCTb MOMEPEYHOro CEYEeHUsI KaHana TEeYEHUS Mpu SKCLEHTPUYECKON
pa3srpyske (bonblune 3KCLLEHTPUCUTETDI);

B — napameTp rmybuHbl ANa HU3KMX OYHKEpPOB, 3anONHALLMXCA C SKCLUEHTpUCUTe-
TOM;

C — KO3 PULMEHT YyBENMYEHUS HATPY3KK;

Co — KO3 DULMEHT pasrpy3kn (KOIhULNEHT yBENNYEHNA HArpPy3Kn Npu pasrpyske)
Cbinyyero maTepunana,
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— napameTp cbiny4yero maTtepuana 4acTU4YHOW MOBEPXHOCTHOW Harpysku (Koadp-
ULNEHT yBENUYEHUS Harpy3Kn);

— KO3(hPULMEHT YBENNYEHUSA HArpPy3KM AS1S1 HAarpy3oK Ha OHO;

— KO3 (PULMEHT yBENNYEHNA Harpyskn Ons ropu3oHTanbHOM Harpysku npu pas-
rpyske;

— KO3(h(PULMEHT yBENMYEHNA YAaCTUHYHON NOBEPXHOCTHOM Harpysku npu pasrpys-
Ke;

— KO3P(PULMEHT yBENUYEHNsT YaCTUYHOM MOBEPXHOCTHOM Harpysku B Clnydae Ha-
rpy3Ku 3anonHeHue;

— Ko3ahpuumeHT rubkocTn ansa GyHkepa co cpeagHen rmbKoCTbIo;

— KO9(P(PULMEHT yBENUYEHUA Harpys3ku Onsd ydeta pasHOCTU UM U3MEHEHWUN
TemnepaTypbl;

— KO3(PMPULMEHT YBENMYEHUS HArPY3KM 3a CHET TPEHUSA O CTEHKN;

— OTHOLLEHME 3KCLIEHTPUCUTETA KaHana TedeHns K paguycy byHkepa;

— 3(p(PeKTUBHLIN MOAYSb YNPYroCTU XPaHMMOrO Cbinyyero martepuana npu 3Ha-
YNTESTbHOM YPOBHE HaMps>KeHUS;

— MOAynb YNPYyrocTun CTeHKM ByHKepa;

— OTHOLLUEHME MeXAy Harpyskamu, nepneHauKynsapHbIMU K CTEHKE BOPOHKWU, W
cpegHen BepTuKanbHOM Harpy3kon B Cbiny4yeM Matepuane B 3TOM MeCTe;

— OTHOLLEHME Harpys3kn B BOPOHKE B MpoLEecce pasrpys3kn (OTHOLLEHWE MeXOy Ha-
rpy3kamu, nepneHankynsipHbiMM K CTEHKE BOPOHKW, U CpeaHen BepTUKanbHOW Ha-
rpy3Kom B Cbiny4yeM maTepuane);

— OTHOLLEHME Harpy3ku B BOPOHKE MOCMe 3anosfiHEHUSA (OTHOLLEHME MeXay Ha-
rpy3kamu, nepneHankynsapHbIMU K CTEHKE BOPOHKU, U CpeaHen BepTUKanbHOW Ha-
rpy3Kou B Cbiy4em matepuane);

— WHTErpan ropusoHTanbHOM YacTUYHOW MOBEPXHOCTHOW Harpys3km Onsi TOHKO-
CTEHHOro Kpyrroro 6yHkepa B criyqae Harpysku pasrpy3sKou;

— WHTEerpasn ropusoHTaslbHOM YacTUYHOW MOBEPXHOCTHOWM HAarpysku Afis TOHKO-
CTEHHOro Kpyrnoro 6yHkepa B criyqae Harpy3km — 3arnosfiHeHME;

— OTHOLLEHME MEXAY paguycoM KaHama TeYeHust U paguycoM BHYTPEHHErO Mo-
NepeyvYHoro ceyeHus Kpyrnoro GyHkepa;

— XapakTepucTnyeckoe 3HadeHne KoadpuruneHTa ropusoHTanbHOM Harpy3Kku;

— cpefHee 3HavyeHne KoadpuLmMeHTa ropu3oHTarlbHON Harpysku;

— 3HayeHue K npu UCKMYEHUN TOPU3OHTanbHbIX YOMNMHEHUIW, @ TakKe OCHOBHbIX
HanpspKeHWn, HanpaBfEHHbIX FOPU3OHTANbHO U BEPTUKANbHO, UK NPOXOOsALMX
OCHOBHbIX HaNpPsXXeHUM;

— reoMeTpuYecKknin KOaMULIMEHT Harpy3oK BOPOHKN (paBeH 2 —ans BOPOHOK KO-
HU4Yeckon bopMbl; paBeH 1 — NS KPYriibiX BOPOHOK);

— Temnepartypa;

— BHYTPEHHSASA OKPY>KHOCTb NOMNEPEYHOro CeYEeHUs BEPTUKANbHOro ctBona GyHke-
pa,

— BHYTPEHHAA AfIMHA OKPYXXHOCTU B 30HE KOHTaKTa AN HeTeKy4Yemn 30HbI Cbinyye-
ro Matepmana npu pasrpyske ¢ 60nbWMMKN SKCLEHTPUCUTETAMN;

— BHYTPEHHAA OfMHA OKPYXXHOCTU KaHana TedeHUsa B 30He KOHTaKTa CO CTEHKOW
OyHKepa npu pasrpyske ¢ 60MbLUMMN SKCLEHTPUCUTETAMM;
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— nepemMeHHas PyHKUMS ryOuHbl: PYHKUMS ONS OnMcaHus npuemMa Harpyskm c
yBenuyeHnem rnyouHel B OyHkepe;

— nepemeHHas QyHKUMA rnybuHbl No Teopun AHceHa;

— nepemeHHas yHKUMA rnybuHbl onst HU3Koro ByHkepa.

1.6.2 JlaTMHCKMe CTPOUHbIe OYKBbI

a

ax

ag

ay

ay

€c

€r

ef, cr

€o

eO,CI’

©¢

et, cr

hy

— ONWHA CTOPOHbI ByHKepa C NPSAMOYrOfbHON UMW LIECTUYTroNbHOW Nowanbio
rnorepeyHoro cevyeHus (cM. pucyHok 1.1 d);

— KO3(h(PULMEHT paccessHus nnm KoapdmuumMeHT nepecyeTa ans pacyeta BepxHe-
r0 U HWXKHEro XapakTepuCTUYECKOro nokasartens cbiny4ero martepuana no cpeg-
HUM 3HAYEHUSAM;

— KO3hMUMEHT paccesHnst Nnu KodpduumneHT nepecyeTa KoaddnUneHTa ropnusoH-
TarnbHOW HarpysKku;

— KO3(PPULMEHT paccestHUs Unu KoapmumMeHT nepecyeTa yaensHOro Beca cbiny-
yero marepuana;

— KO3(h(PULUMEHT paccedaHns mnu KoadUUMEHT nepecdeTa yrra BHYTPEHHEro
TPeHus;

— KO3I(hPUUMEHT paccesHUs unm KoadppuuMeHT nepecyetTa KoIPPUUMEHTOB
TPEHUS O CTEHKU;

— LWIMpVYHA NPSMOYronbHOro 6yHkepa (cMm. pucyHok 1.1 d);

— 3MNUPUNYECKUIN KOIPMDULNEHT Harpy3oK BOPOHKU;

— cuenneHne cbiny4yero Matepuana;

— XapakTepuctmyecknin rabaputHbl pasMmep BHYTPEHHErO NONEPEYHOro ceYeHns
OyHkepa

(cm. pucyHok 1.1 d);

— Haubornbluee 3Ha4YeHNEe IKCLEHTPUCUTETA € U €y;

— 3KCLEHTPUCUTET CpedHeN OCU KaHana TevyeHus Npu pasrpyske ¢ 6onbmnmm
aKcueHTpucuTeTamMm (CM. pUCYHOK 5.5)

— HanbOIMbLWMA IKCUEHTPUCUTET HACLIMHOrO KOHyCa Ha MOBEPXHOCTU CbiNy4ero
Martepuana npu 3anosiHeHnn (cM. pucyHok 1.1 b);

— HanBOMbLUMIA IKCLLEHTPUCUTET, NPU KOTOPOM MOTYT MPUMEHSTLCA YNPOLLEHHbIe
npasuna ang ydeta He3HaunTernbHOro aKkcueHTpucuteta (erqr = 0,25d;);

— 3KCLIEHTPUCUTET CPeaHEN TOYKM CIIMBHOIO OTBEPCTUA (CM. pucyHoK 1.1 b);

— HanBOMNbLUMIA IKCLUEHTPUCUTET CIIMBHOIO OTBEPCTUSA, ASI1 KOTOPOro MOryT npwu-
MEHSATbCS YNPOLLEHHbIE NpaBuna AN ydeTa He3HAYNTENbHOIO dKCUEeHTpucuTeTa
(erer = 0,25d,);

— 3KCLIEHTPUCUTET MMKa HaCbIMHOro KOHyca Ha MOBEPXHOCTU Cbify4yero Martepua-
na npuv 3anosiHeHHoMm ByHkepe (cM. pucyHok 1.1 b);

— HanbOrMbLUMIA SKCLEHTPUCUTET HACLIMHOIO KOHyCca, NPy KOTOPOM MOTyT npumMe-
HATbCS YMNPOLLEHHble MpaBuna Ana yyeta He3HauYUTeNbHOro 3KCUeHTpucuTeTa
(erer = 0,25d,);

— obwasn BbicoTa ByHKepa C BOPOHKOMW, U3BMEPEHHAs OT npegnosiaraeMoro nuka
BMMOTb 4O 3KBMBANEHTHOW NMOBEPXHOCTU Cbify4yero matepuana (cM. pucyHok 1.1
a);

— BbICOTa BepTMKanbHOro cteona OyHkepa, namepeHHas OT nepexoda BOPOHKM

20



EN 1991-4:2006

BMSIOTb A0 3KBUBASIEHTHOW NOBEPXHOCTU Cbiny4dero matepuana (CM. PNUCYHOK 1.1

a);

h, — BbICOT@ BOPOHKM, U3MEPEHHAs OT NpeanosiaraemMoro nNuka BOPOHKM BMMOTb 4O
nepexoaa BOPOHKM (CM. pucyHok 1.1 a);

h, — paccTosiHMe Mexay 3KBMBANEHTHOW MOBEPXHOCTLIO ChiMyyYero martepuana u

CaMOM HWXHEW TOYKOW OMopbl HACLIMHOrO KoHyca (Hambonee rnyboko pacnono-
XEHHas To4ka CTeHbl ByHKepa, KoTopasi Npu onpeaerieHHOM YPOBHE 3anofHEeHUs
HEe KOHTaKTUpyeT C XpaHUMbIM CbiNy4yuM maTepuanom (cMm. pucyHkn 1.1 a), 5.6 n
6.3);

hyp — obwasa BbiCOTa HAacCbINMHOrO KOHyca Ha MOBEPXHOCTU CbinNyyero matepuana
(BepTuKanbHoOe pacCTosiHue OT CaMOM HWXHEW TOYKM CTeHKn ByHkepa, KoTopas
npu onpenerieHHOM YpOBHE 3anofiHEHNSA He BCTYNaeT B KOHTAKT C HAKOMMEHHbIM
HacbINHbIM CbipbEM, BMMOTb A0 NUKA HACLIMHOIO KOHyca (CM. pucyHku 1.1 a) u

6.3);

n — napamMeTp B YpaBHEHUAX ONpeaerieHnst Harpy3ok BOPOHKU;

Nzsk — XapaKTePUCTMYECKOE 3HAYeHMe pe3ynbTUpYIoLLEen cun Ha cTeHke ByHKkepa Ha
NOrOHHbIN MeTp
B HanpaBneHun no NepumeTpy CTeHbI;

p  — Harpyska Ha eguHuLYy Cunbl No Nowaau;

pn — rOpU3OHTanbHaa Harpyska M3 HaKoMSIEHHOro Cbinyyero matepuana (CM. pucy-
HOK 1.1 c);

Phae — TOPU3OHTamNbHas Harpyska B CMOKOMHONM 30He Cbiny4ero MaTepuana oKoslo Ka-
Hana Te4YeHusl Npu pasrpyske ¢ 6ONbLUMMU SKCLLEHTPUCUTETaMU;

Phce — FOPU3OHTarNbHasA Harpyska B kaHare Te4YeHusi Mpu pasrpy3ke ¢ 60nbwmMMn aKc-
LeHTpucuTeTaMu;

Phco — ACUMNTOTMYECKAs rOpU3OHTanbHas Harpyska Ha Gonblion rnyovHe B kaHane
TeYeHUs1 Npu pasrpyske ¢ 6ONbLINMKN IKCLEHTPUCUTETAMN;

Pre — FOPU3OHTarNbHasA Harpy3ka npu pasrpyske;

Phe.u — FTOPU3OHTarNbHaA Harpy3ka npu pasrpyske u NpUMeHeHUM YNpoLLEHHOrO MeTO-
[a pacyeTa;

Prf — TOPU3OHTarnbHas Harpyska nocrie 3anosiHeHus;

Phiy — FOPU3OHTarnbHasi Harpyska rnocre 3anosfIHEHNsI Ha HUKHEM KOHLIE BEPTUKANbHOIO
cTBona byHkepa;

Phfu — TOPU3OHTanNbHas Harpyska nocrie 3anofiHEHUs1 NP NPUMEHEHUN YMPOLLEHHOrO

MeToJa pacyeTa;

Pro — ACUMMTOTUYECKAs rOPU3OHTanbHas Harpy3ka Ha Gornblion rnybuHe M3 Hakon-
NEHHOrOo CbiMy4ero MaTepuana;

Phse — FOPU3OHTarNbHasA Harpyska Cbify4yero Marepuana, Haxogdawerocs B nokoe, Ha
GOnbLIOM PacCTOSIHMM OT KaHara TeyeHusi B NMpoLecce pasrpysku ¢ GonbLummmu

SKCLIEHTPUCUTETAMU;

PhT — POCT FOPWU3OHTamNbHbIX HArpy3oK BCreacTBME Pas3HOCTU UMM U3MEHEHWUIA TeM-
neparypbl;

pn — Harpyska, nepneHavkynsipHasi CTEHKaM BOPOHKM, M3-3a XPaHMMOrO Cbiny4ero
maTepuana

(c™m. pucyHok 1.1 c);
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Pne — Harpyska, nepneHaukynapHasa cteHkaM BOPOHKW, BO BpeEMS pasrpy3Ku;

Pnf  — Harpysku, nepnengukynsapHble CTEHKaM BOPOHKM, NOCre 3anofiHeHUs;

pp — YacTuU4Has NOBEPXHOCTHas Harpyska;

Ppe — OCHOBHOE 3HA4YeHue 4YacTU4HOM NMOBEPXHOCTHOW HAarpy3ku BO BPEMsS pasrpys-
Ku;

Ppei  — DOMONMHUTENbHAA YaCTUYHON NMOBEPXHOCTHOW Harpy3ku npu pasrpyske;

Ppe, ne— YaCTU4YHas NMOBEPXHOCTHAas Harpy3ka B cdopme nonockl ansi 6yHkepa ¢ He-
KpPYrnbIM MOnepeYHbiM CEYEHNEM MPU Pasrpy3kKe;

Ppf — OCHOBHOE 3Ha4YeHWe YaCTUYHOWN NOBEPXHOCTHOW Harpy3ku nocne 3anosiHeHUs;

Ppfi  — AOMNONHUTENbHAs YaCTUYHOM NOBEPXHOCTHOWM HArpy3Kku nocne 3anonHeHus;

Ppf nc — YaCTU4YHAs MOBEPXHOCTHas Harpyska B cdopme nonockl ansit 6yHkepa ¢ He-
KPYrnbIM MONepeYHbIM CEYEHNEM MOCTE 3amnofHEeHNS;

Pp, sy — YaCTUYHasi NOBEPXHOCTHAs Harpyska B NIIOCKOM GyHKepe;

Ppes — YaCTU4Hasi MOBEPXHOCTHAs Harpy3ka Ha koopauHaTte uunuHapa 6 Ans TOHKO-
CTEHHOrO Kpyrroro 6yHkepa B NpPoLecce pasrpysku;

Pprs — YacTU4HasA NOBEPXHOCTHAsA Harpyska B KOOpXuMHATE umnuHapa 6 ans TOHKO-
CTEHHOrO Kpyrrnoro GyHkepa nocre 3anosiHeHus;

Pt — Harpysku 3a cyeT TPeHUs B BOPOHKe (CM. pucyHok 1.1 ¢);

Pte — Harpysku 3a cyYeT TPeHUsi B BOPOHKE Npu pasrpyske;

Py — Harpysku 3a cyeT TPEeHUs B BOPOHKE nocre 3anosiHEHWS;

py — BepTuKarbHble Harpy3ku B Cbinydem matepuarne (CM. pucyHok 1.1 c);

Pvw — BepTUKarbHble Harpy3knm Ha AHO HM3KOro ByHKepa npu Mcnonb3oBaHUK op-
Mynbl (6.2);

Py — BepTUKanbHble Harpy3kn B Cbiny4yeM mMatepuarne nocne 3anofiHeHus;

Pvi — BepTUKanbHble Harpy3ku nocrne 3anoSfiHeHUs Ha nepexode BOPOHKM (Touka

onopbl BEpTUKaNbHOro cteona GyHkepa);

Pvho — BEpTUKanbHasa Harpyska, paccyMTaHHas B TOYKE Ornopbl HACLIMHOIO KOHyca Ha
MOBEPXHOCTU Cbiny4ero matepuana no gopmyrne (5.78) n ¢ rnybuHon cbinyyero
matepuana z = hy;

Pvsg — BepTUKarbHble Harpy3kn Ha ropusoHTarnbHbIA NON HU3KOro ByHKepa munu ByH-
Kepa cpegHen rmbkocTy;

Pvip — reoctaTuyeckas BepTuKarnbHas Harpyska B ONOPHOW TOYKE HACbIMHOIO KOHyca
Ha NOBEPXHOCTM CbiNy4Yyero matepuana,

Pw — Harpysku 3a CYeT TPEeHUA O CTEHKU BAOSMb BEPTUKaNbHOW CTeHbl (cpesatollee
ycunue Bcrneacteme TPeHUa Ha eguHuLy NOBEepPXHOCTU) (CM. pucyHok 1.1 ¢);

Pwae — Harpysku 3a cCHeT TPEeHUSA O CTEHKMU CbiNy4yero marepuana, HaxoasLwerocs B
COCTOSIHUM MOKOSA, HEMOCPEACTBEHHO OKOMO KaHana TeyeHus B npouecce pas-
rpy3kn ¢ 6onblIMMKM IKCLEeHTpUCUTETaMn (Ha nepexode OT CMOKOWHOro K TeKy-
LLeMy cbinyyemMy maTtepuany);

Pwce — HarpysKku 3a cHeT TPEHUSA O CTEHKM B KaHarne TedeHus B npouecce pasrpysku
OONbLINMKN SKCLLEHTPUCUTETAMU;

Pwe — HarpysKku 3a cHeT TPEHUSI O CTEHKU B MpoLiecce pasrpys3ku;

Pwe,y — HarpysKkn 3a cHeT TPEHUSA O CTEHKM B NnpoLecce pasrpysku C UCMNOofb30BaHNEM
YNpPOLLEHHOro MeToda pacyeTa;

Pwf — HarpysKku 3a cYeT TPEHUSI O CTEHKW MOCre 3anosTHeHUS;

22



EN 1991-4:2006

Pwry — HaArpy3kuM 3a CHET TPEHUA O CTEHKU MNOCIe 3anoJyiHeHnA ¢ ncnosib3oBaHNeM yrn-
polieHHOro meToaga pacyeTa,

Pwse — HaArpy3km 3a CHET TPEHUA O CTEHKU CbiNMy4dero mMarepuarna, Haxogdawerocqa B co-
CTOSIHMM MOKOS1, Ha 60NbLLIOM pacCcTtoAaHM OT KaHalla Te4eHua B npouecce pasrpys-
Kn ¢ 6onbLumnmm OQKCUEHTPUCUTETAMMU;

r — 3KBMBANEHTHbIN paanyc byHkepa (r = 0,5d;);

e — paguyc 9KCLEHTPMYECKOrO KaHana TeyeHusa npu pasrpyske ¢ 60nblummMm aKc-
LeHTpucuTeTamu,

S — rabapuTHbIN pasMmep NMOBEPXHOCTU, HarpyXaeMom 4YaCTUYHOW NOBEPXHOCTHOWN
Harpyskom
(s =nd:/16 =0,2d,);

t — TONLWMHA CTEHKM ByHKepa;

X — BepTuKarnbHasi KoopguHaTa B BOPOHKE C NepexogoM K OCTPUKD BOPOHKM (CM.

PUCYHOK 6.2);

z — rnybuHa nog 3KBUBareHTHOW NOBEPXHOCTBLIO ChiMyYero Matepuana B 3anosiHeH-
HOM COCTOSIHUM (CM. pUCyHOK 1.1 a);

Zp — XapakTtepuctmyeckas rnybunHa no Teopum AHcceHa;

Zoc — XapakTtepuctmyeckas rnybuHa no teopumn AHCCeHa Ansa KaHana TeyveHus npu
pasrpyske

¢ 6onbLIMMM IKCUEHTpUCUTETaMU;

z, — rnybuHa cpegHen TOYKN YaCTUYHON MOBEPXHOCTHOW Harpy3Kku nof SKBMBaNeHT-
HOM NOBEPXHOCTLIO CbiNy4Yero Matepmnana B TOHKOCTEHHOM ByHkepe;

z; — my6buHa noa Hanbonee BbICOKMM MECTOM KOHTaKTa Mexay Cbiny4yMm maTtepua-
oM 1 cTeHkon ByHkepa (CM. pucyHkun 5.7 n 5.8);

z, — pasmep rnybuHbl Npu yCTaHOBMNEHUW BEPTUKANbHbIX Harpy3oK B HU3KOM OyHKe-
pe.

1.6.3 N'peyeckne NponnUcHbIE OYKBbI

A — ropu3oHTanbHOE CMeLLEHME BEPXHEN YacTu afeMeHTa cpesa;

A — onepaTop UHKPEMEHTarbHbIX BEMWYMH (CM. CrieaytoLmne CokpalleHus);

Apsq — BepTUKanbHas COCTaBNsOWas Harpy3ku BCNeACTBUE HEPOBHOW NMOBEPXHOCTM
cbinyyero maTepuana ansi He rmékoro 6yHkepa;

AT — pasHOCTb TeMMepaTyp Mexay COXpaHAeMbIM CbiMy4YnM MaTePUanoM 1 CTEHKOM
OyHKepa;

Av — VHKpEeMeHTarnbHOe BepTUKanbHOE CMeELLEeHME, U3MEpPEHHOe Npu uccrenoBa-
HUM MaTepunana;

Ac — npupalleHne NpUNoXeHHoro K obpasuy HanpskeHus Npu nccnegoBaHuM ma-
Tepunana.

1.6.4 'peyeckne CTpoUHbIe OYKBbI

o — CPeAHW Yron HaknoHa CTEHOK BOPOHKM MO OTHOLUEHUIO K FOpPU3OHTanbHOMW
NaocKocTn (CM. pucyHok 1.1 b);

Oy — KOIPMPULNEHT TENSIOBOIO pacLUMpeHns CTEHKM ByHKepa;

B — yron HaknoHa CTEeHKW BOPOHKM OTHOCUTENBHO BEPTUKANU (CM. pUCyHkM 1.1 a) n
1.1 b) nnn HanbonbLWNIN Yyron CTEHKM BOPOHKN Yy KBALPaTHOM MW NPSIMOYrofbHOM

23



1)

EN 1991-4:2006

BOPOHKU;

— XapaKTepPUCTUYECKOE 3HAYeHWE YAENbHOro0 Beca XPaHUMOW >XUOKOCTU WMn
XPaHUMOTO CbIMy4Yero marepuana;

— yAenbHbIN BEC CbIMyYero Matepuana B NCeBA0XNOKOM COCTOSIHUN;

— CTaHZapTHOE OTKITOHEHME CBOWCTBA;

— KOOpAWHaTbI LMNUHAPA: Yyron no HanpasfeHN0 OKPYXXHOCTH;

— BMMCAaHHbIN Yron KaHana Te4YeHust Npu pasrpyske ¢ DOMbLLIMMM SKCLEHTPUCUTE-
Tamu (CM. pUCYHOK 5.5), OTHECEHHbLIN K CpeaHen ocn cTeona byHkepa;

— Yron KOHTaKTa CTEHKM SKCLEHTPMYECKOrOo KaHama Te4YeHUsi, OTHECEHHbIN K
cpeaHen ocu KaHana TeYeHus;

— XapaKTepUCTUYECKOe 3HAYEHNE yrna TPEHUS O CTEHKM Ha BEPTUKANIbHOW CTEH-
Ke ByHkepa;

Upetf — IPAPEKTUBHBIA UM MOBUTM30BaHHBLIN KOIMMPULMEHT TPEHUS O CTEHKM B NIO-

Un
Um

v

dc
O

(I)im
or

dw
¢wh

Gr

1.6

CKOW BOPOHKE;

— KO3(P(PULMEHT TPEHNSA O CTEHKN B BOPOHKE;
— cpefHee 3HadeHune KoaddULMEHTa TPEHUS O CTEHKU MeXAy CbiMy4yuM maTte-
puanom u cTeHkon ByHkepa;
— yucro [NlyaccoHa ang ceinyyero matepuana,
— XapaKkTepucTMyeckoe 3HayeHue yrrna BHYTPEHHEro TpeHus npensapuTenbHO
YNNOTHEHHOrO CbiNy4ero Matepmana npu pasrpyske (cm. C.9);
— XapaKkTepucTnyecKoe 3HavyeHue yrra BHYTPEHHEro TPeHUs cbirnyyero matepma-
na npw nepsu4Hon Harpy3ske (cm. C.9);
— cpefHee 3Ha4vyeHue yrna BHyTpeHHero TpeHus (cm. C.9);
— yron ckoca cbinyyero Marepuara (KOHM4eckas HacblnaHHasi Kyya) (CM. pUCYHOK
1.1 a);
— Yron TPEHNS O CTEHKU (apKTaHreHc ) Mexay Cbinydynm mMaTepuanom U CTEHKOM
BOPOHKY;
— Yron TPEHUSI O CTEHKN B BOPOHKE (APKTAHIEHC Liy) MEXAY CbiMy4nM MaTepuanom u
CTEHKOW BOPOHKW;
— 3TasfIOHHOE WS OMOPHOE HanpsiKeHue ANs IKCNEPUMEHTOB NO OnpeneneHnto
napameTpoB Cbifyyero matepuana.

.5 NHpekchbl

d — n3mMepeHHoe 3Ha4eHNe (OCHaLWEeHHoEe KO3 PNLUMEHTOM YacTUYHON BGe3onacHo-

cTn);

€ — pasrpyska cbinyyero Mmatepmana (COCToOsiH1e pasrpysKku);
f — 3anosiHeHHOEe COCTOsIHME, ChiNy4Yu MaTepuan B NpoLecce XpaHeHWs;
h — BOpOHKa,;

h
K
m
n
nc

p

— rOPU30OHTAanNbHbIN;

— KOS(P(PULMEHT rOpn3OHTaNbHOW HarpysKku;
— cpeaHee 3Ha4veHune;

— NepneHaNKYNApHO CTEHE;

— HeKpyrnbin 6yHKep;

— YaCcTu4Hasa NOBEPXHOCTHAs Harpyska;
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t — ONngA TaHreHunanbHOro BAOSb CTEHbI,
U — paBHOMEPHO;

vV — ONnd BepTUKanbHOro;

W — ONSA TPEHUS O CTEHKY;

Y — yAenbHbIA BEC Cbify4yero maTepuana;
¢ — yron BHYTPEHHEero TpeHus;

L — KO3 MULMEHT TPEHUS O CTEHKN.

Paspen 2 lNpeacTtaBneHue u kKnaccudukaumsa BO3AeMCcTBUN

2.1 lMpeacTaBneHne BO3AeUCTBUU Ha cunockbl (byHkepbl)

(1)P Bosgewnctensa Ha ByHKepbl AOMKHbI ONPEeaEenAaTbCA C y4eTOM CTPYKTYypbl OyHKepa,
CBOWCTB XPaHMMOrO CbIMy4yero marepuvana u npoduren TekyyecTu, ycTaHaBnMBaroLnXCs
npu pasrpyske byHkepa.

(2)P OomxHbl yunTbiBaTbCA HeonpeaerieHHOCTU, KacallMecss ycTaHaBNuBaKLWMXCS
npodunen TeKy4eCcTn, BIUAHUSA SKCLLEHTPUCUTETOB 3aroSTHEHUSA U pasrpy3kn B npoueccax
3anonHeHnsa 1 pasrpyskn, BrvaHUA opMbl ByHkepa Ha BuA Npoduns TeKydecTun, U Ka-
caroLmecs AaBneHui 3anofiHeEHNS U pasrpy3kn B 3aBUCUMOCTU OT BPEMEHM.

lMpumeyaHue — [lMopagoK BeNUYMH N pacnpeneneHne pacyeTHbIX Harpys3ok 3aBUCAT
OT CTPYKTYpbl OyHKepa, OT NnapamMeTpoB MaTtepuarna XpaHMMOro Cbiny4ero matepuana
n OT Npochunen TekyvecTun, obpasyromxcs npu pasrpyske. Heotbemnemsle pasnnyums
B CBOMCTBax pasfM4HOro XpaHUMOro Cbify4yero matepvana v ynpoLleHuss B Moaensax
Harpy3kv NpUBOASAT K OTKIMOHEHUAM Mexay dhakTUYeckn nosBnawwmMMnca B ByHkepe
Harpyskamm n NpUHUMAEMOKN Harpys3kon (pacyeTHble Harpysku) no pasgenam 5 u 6.
Tak ¢ TeyeHMeM BpeMeHU U3MEHSAETCH, K NpUMepy, pacnpegeneHne aaBneHun pas-
rpy3kn BOONMb CTeHkM OyHkepa. TOYHOe npencka3aHue rocrnoACTBYIOLWErO CpeaHero
AaBneHus, ero paccestHne n ero U3MeHSeMoCTb BO BPEMEHU C NMOMOLLbID COBPEMEH-
HbIX 3HaHWU HEBO3MOXHO.

(3)P Harpysku Ha BepTuKanbHble CTeHbl OyHKepa B 3anOfIHEHHOM COCTOSIHUWM U B NPO-
Lecce pasrpyskm C He3HauYnTeNbHbIMW IKCLEHTPUCUTETAMM 3anofiHEHUM U Pasrpy3ku
OOJMKHbI YCTaHaBNMBATLCA 32 CYHET aCMMMETPUYHOW COCTaBSAOLLEN HAarpy3kn N HECUMMET-
PVYHOM 4aCTUYHOW MOBEPXHOCTHOM Harpy3ku. MNpu GonblUMX SKCLEHTPUCUTETaX Harpysku
OOMKHbI ONMUCLIBATLCA HECMMMETPUYHOW KPMBOW pacnpefeneHns AaBneHuns.

(4) XapakTepuctnyeckne 3HayvyeHus BO3AENCTBMIA Ha ByHkep crniegyeT NoHUMMaTh Tak,
4YTOObI OHM HE NMpPEBbLILIANMCL B TEYEHNE OAHOMO rofga C BEPOATHOCTLIO He 6onee 2 %.

lMpumeyaHue — Tak Kak paHbLUe He CyLleCTBOBaNoO UMEKLWMNX CUNY OaHHbIX, YKa3aH-

Hble XapaKkTepUCTMYECKNE 3HaYeHNA BO3OENCTBMI Ha ByHKep GasnpyloTca He Ha cTa-

TUCTMYECKUX pacyeTax. B cyLlHOCTK, OHM 6a3npyOTCS Ha ONbITHLIX 3HAYEHUAX 3a cYeT

NpUMEeHeHNs OencTBOBaBLUMX paHee cTaHaapToB. CnegoBaTtenbHO, onpeneneHve

BbiLLe cooTBeTCcTBYET onpeaeneHnto no EN 1990.

(5) Ecnn BbIBpaHHasa hopma CTPYKTYpbl OyHKepa Y4yBCTBUTENbHA K UIBMEHEHUAM YyCTa-
HaBnMBaeMbIX OaHHbIX Harpy3ku, TO 3TO AOSMKHO YYUTbIBATbCA COOTBETCTBYHOLIMMU UC-
cnegoBaHUsIMA.

(6) CMMMeETpUYHbIE Harpy3ku Ha CTeHKM OyHKepa OOMMKHblI yCTaHaBNMBATLCA 3a CYET
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FOPM30OHTANbHON COCTaBASKOWEN P, HA BHYTPEHHIO MOBEPXHOCTb NEepPneHONKYNAPHbIX
CTEHOK ByHKepa, 3a CHET Harpy3ok, AeNCTBYHOLNX NEPNEHANKYNAPHO Ha HaKIOHHbIE CTe-
Hbl Pp, 3@ CHET Harpy3oK MU3-3a TPEHUS Py, U Pi, AEUCTBYIOLWNX B TaHreHUManbHOM Hanpas-
NEeHUM NOo OTHOLUEHWIO K CTEHE, N 3a CYEeT BepTUKanbHOM COCTaBMSOLWEN Harpy3kn B xpa-
HUMOM Cbiny4yeM maTepuane p,.

(7) HecmmmeTpuydHble Harpysku Ha BepTUKarnbHble CTEHKM ByHKepa npu He3HaunTenb-
HbIX 3KCLIEHTpUCMTETAxX 3arnofiHEHMS U Pa3rpy3kn OOIMKHbI YYMTbIBATbCH 3a cyHeT Jo6aBKM
YaCTUYHOW NMOBEPXHOCTHOW Harpy3ku. AT YacTU4YHblE MOBEPXHOCTHbIE HAarpy3ku COCTOAT
N3 NOKanbHO OENCTBYIOLLMX rOPU3OHTaNbHbIX AABNEHUA Pp HA BHYTPEHHIOK MOBEPXHOCTb
CTEeHKM ByHKepa.

(8) HecnmmeTpuyHble Harpyskm Ha BepTUKarbHble CTEHKM ByHkepa npu 60MbLINX JKC-
LeHTpucuTeTax 3anofiHeHNa N pasrpy3ky OOSMKHbI PErmcTpUpoBaTbCs AOMMOHUTENBHO 3a
CYeT HEeCUMMETPUYHOrO pacnpefeneHns ropu3oHTanbHbIX OABMEHUN pp, U Harpy3ok 3a
CYeT TPEHUS Py

(9) Ana permctpaumMm HennaHoBbIX, HE YYUTEHHbIX BAUAHWUA Harpy3kum AOSMKHbI MC-
NONb30BaTbCA KOIPPULMEHTBI yBENUYEeHU Harpy3ku C.

(10) KoadbpmumeHTbl yBenumyeHus Harpysku C aons anemeHToB GyHKepa C Krnaccowm
TpeboBaHun 2 n 3 (cMm. 2.5) OOMKHbI UCNONb30BATLCA UCKMIOYUTESTbHO OS5 TOro, YToObI
PErMCTPUPOBaThb yuYUTbIBAaEMblE OOMNONHUTENbHbIE BO3AENCTBUSA HArpy3ku, KOTOpble NosiB-
NATCA 32 CYET NOTOKAa ChifNyyero Mmatepuarna npu pasrpyske byHkepa.

(11) KoadbpmumeHTbl yBenuieHnst Harpysku C anst anemeHToB ByHkepa ¢ knaccom Tpebo-
BaHWM 1 OOMKHbI MCNOMb30BaTbCA ANs TOro, YToObl PEerncTpupoBaTh Kak AOMNOMHUTESbHbIE
BIUSAHUSA Harpy3kv Npu pasrpyske B pesynbTaTte OBMKEHUS CbiNydero marepuana, Tak u Bnvs-
HMS 3a CYET paccesHUs NapamMeTPOB Cbiny4ero matepuana.

lMpumeyaHue — 3apaden KO3(pPUUMEHTOB yBeNUYeHUs Harpy3ok C sBnsieTca nepe-
KpbITUE pPasnnynKn, KacarwLUXCHA HACTPOEHHbIX Npodounen Teky4yecTu, BIIUAHUN 3KC-
LEeHTPUCUTETOB NPW 3anoSfTHEHUN N pasrpyske, BNUsSHUA popmbl OyHKkepa Ha BuA nNpo-
duna Tekyyectn M NpUBRIM3UTENbHBbIX BO3LEWNCTBUMI BCNEACTBME OTCYTCTBUSA y4yeTa
NMEILLNXCA OABNEHUIN 3aNONIHEHNA N Pa3rpy3ku, 3aBUCALLMX OT BpeMeHu. [nsa OyH-
kepoB knacca TpeboBaHui 1 (CM. 2.5) KOIPUUMEHT yBENMYEHUS Harpy3kn yunTblBa-
eT 1 npucyllee paccesHne CBOMCTB Matepuana cbinydero matepuana. [ns 6yHkepos
Knaccos TpeboBaHun 2 U 3 paccesHne napameTpoB MaTepuana asns cbinyvyero maTte-
puana, BAUSIOWMX Ha Harpy3ku, y4uTbiBaeTCa He KO3I(MPUUMEHTOM yBENUYEHMA Ha-
rpy3kn C, a yCTaHOBKOW COOTBETCTBYHOLUUX XapaKTEPUCTUYECKUX PACHETHbIX 3HAYEHUN
napamMmeTpoB Cbiny4ero Mmatepmana vy, w, K v ¢1.

(12) Ona 6yHkepoB knacca TpeboBaHU 1 AOMKHbI YyYUTLIBATLCS HECUMMETPUYHBIE Ha-
rPy3kM 3a CYET NOBbLILLEHWUS CUMMETPUYHBIX Harpy30K Npu NpuMeHeHun koapduumeHTa yBe-
nnM4eHus Ansa Harpy3ok npu pasrpyske C.

(13) Ons 6yHkepoB krnacca TpeboBaHU 2 HECUMMETPUYHbIE YacTUYHbIE MOBEPXHOCT-
Hble Harpy3kuM anbTepHaTUBHO MOFYT YYUTbIBATbCHA 32 CHET MONEPEMEHHOIO yBENUYeHns
CMMMETPUYHBIX Harpy3ok, BenMynHa KOTOpbIX corflacoBaHa C AEeNCTBMEM YaCTUYHOW Mo-
BEPXHOCTHOW Harpysku.

2.2 MNpepcTaBneHue BO3encTBMN Ha pe3epByaphbl

(1)P Hany3KI/I Ha pe3epByapbl BClieaACTBME NX 3anoJIHEHUA OOJTKHbI YHUTbIBATbCA 3a
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CYeT rmgpocTaTnyecknx 4ob6aBoK Harpy3ku.

(2) XapaktepucTudeckue 3Ha4eHNa BO3AENCTBUN Ha pe3epByapbl HACTOSLLErO TEXHU-
4YeCKOro Kogekca HY)XHO NMoHMMaTb Tak, YTOObl OHM He NpeBbIWAanNUCb B TEYEHUE OOHOro
roga c BEpOATHOCTbIO He 6onee 2 %.

lMpumevyaHue — XapakTepuctmdeckme sHavyeHus 6GasupyrloTcs He Ha opMarnbHbIX
CTaTUCTMYECKMX pacdeTax. HanpoTtme, OHM 6a3npyoTCs HA UCTOPUYECKN CITOXKMBLLEM-
Cs1 OnbITe€ NPU MCNOSb30BaHNN AENCTBOBABLUMX paHee CTaHO4apToB. YKa3aHHOE Bbllle
onpeaeneHue opneHTupyetca Ha EN 1990.

2.3 Knaccudmkauyma Bo3genctBmm Ha cunoc (byHkep)

(1)P Harpysku B pesynbTaTe BO34eNCTBUS XPaHMMOro B anemMeHTax ByHkepa cbirny4vero
MaTepuana AosmkHbl knaccndpuumpoaTtbes no EN 1990 kak nepemMeHHble BO3AeNCTBUS.

(2)P CummeTpuyHble Harpy3kM Ha OyHKep OOSKHbI KnaccuuumpoBaTbCa Kak nsme-
HAwLWmMecs mecTHble Bo3genctema no EN 1990.

(3)P YacTtuyHble NOBEPXHOCTHbLIE HArpy3kn Ansi y4eta npoLeccoB 3arnofiHEHUS N pas-
rpy3kM B anemeHTax GyHKkepa AOMKHbI KnaccuduumpoBaTbCA Kak U3MEHSLWMecs CBO-
©oaHble Bo3gencTtaus no EN 1990.

(4)P Harpysku c aKCUeHTpUCUTETOM AN ydeTa 3KCLEHTPUYECKUX NpoueccoB 3arnof-
HEHNA M pasrpy3kn B arieMeHTax OyHKepa AO0SMKHbI KNacCcuduumpoBaTbCa Kak U3MEHSHo-
LMecs ctaynoHapHble BO34ENCTBUS.

(5)P Harpysku B pesynbTate gaBfieHMsi rasa B COMETAHUM C MHEBMATUYECKMMWU MO-
AallWMMn cucteMaMmm AOSMKHbl paccMaTpUBaATbCH Kak M3MEHSALWMeca cTauMoHapHble
BO3OENCTBUS.

(6)P Harpysku B pesynbTate B3pbiBa MNbifv AOMKHbI KraccnmumpoBaTbCa Kak Ype3Bbl-
YarHble Harpysku.

2.4 Knaccudumkaums Bo3aencTBMn Ha pesepByaphbl

(1)P Harpy3kn Ha pesepByapbl OOKHbI KnaccuuumpoBaTbCs Kak M3MeEHSoLmnecs
cTaumoHapHble Bo3genctams no EN 1990.

2.5 Knaccbl Tpe6oBaHum

(1) B 3aBMCUMOCTM OT HAZIEXHOCTUN CTPYKTYPHOIO UCMOSTHEHUSA U YyBCTBUTENBHOCTM MO
OTHOLLUEHUIO K pa3nnyHbIM (popmMam OTKa3oB Mpu onpegerneHnn BO3AeNCTBUA Ha CTPYKTY-
pbl OyHKEPOB OOMKHbI MCMOMBb30BATLCH Pa3fMyHble CTENEHN TOYHOCTH.

(2) BosgencTtena Ha OyHKep OOMKHbI ONpeaensiTbCs nocne 3agaHus OOHOro U3 Tpex
nocnegyoLwmx Knaccoe TpeboBaHui, NPUMEHSEMbIX B HACTOSILLLEM TEXHMYECKOM KoAdeKce
(cm. Tabnmuy 1), KOTOPLIN NPUBOAUT K MOSIBIEHUIO HArpy3kM C NPUHUMAMANbLHO O4MHAKO-
BbIM ypoBHeM 6e3onacHoCTU. OHKU yunTbIBalOT HEOOXoAMMble 3aTpaTthl U Tpebyemble me-
TOAbl, TPEBYIOLIMECHA NS CHMKEHUSA pUcKa AN pasnuyHbix cTpykTyp (cm. EN 1990, 2.2 (3) n
(4). PasnuyatoT cnegytowme knaccbl TpedoBaHum:

— knacc TpebosaHui 1 (AAC 1);

— knacc TpeboBaHui 2 (AAC 2);

— knacc TpebosaHun 3 (AAC 3).

(3) Ana 6yHkepa Bcergda MOXeT BblOMpaTbCs Boree BbICOKUIA Kracc TpeboBaHui, Yem
Tpebyetcs no 2.5 (2). [na kaxxaon Yyactu Metoa, ONMCaAHHOIoO B HACTOSILLEM TEXHUYECKOM
Kogekce no Harpyskam (YCTaHOBKWM Harpysku), ecnu uenecoobpasHo, MoxeT ObITb noso-
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XXeH B OCHOBY 6osiee BbICOKMI Krnacc TpeboBaHUM.

(4) Ona 6yHkepoB knacca TpeboBaHW 1 MOryT NPUMEHATLCH YNPOLUEHHbIE MeToAbl
HaCTOSALLEro TEXHUYECKOro Kogekca, paspaboTaHHble s Knacca.

(5) Ecnn ¢ TeXHMYECKON TOYKN 3PEHUSI HECKOSTbKO 3N1IeMEHTOB ByHKkepa o0beanHEHbI
ApYr C OpYyroM, TO AN KaXA0ro OTAENbHOro afieMeHTa A0SMKeH onpeaensTbCa COOTBETCT-
BYHOLLMI Knacc TpeboBaHuin, a He ans Bcero 6noka CUNocHbIX HalleH.

Tabnuua 2.1 — PekomeHaoBaHHaA Knaccudpukaumsa OyHKepoB ANsl pacyeTHbIX

cuTyaummn

Knacc TpeboBaHuin

OnucaHue

Knacc TpeboBaHui 3

ByHkepbl ¢ emkocTbio 6onee 10 000 T;

ByHkepbl ¢ emkocTbio 6onee 1000 T, y KOTOpbIX CyLLECTBYET 04-
Ha 13 criegyoLmnx pacyeTHbIX CUTyaLuni:
a) SKCUeHTpuyeckas pasrpyska ¢ ec/d. > 0,25 (CM. pUCyHOK
1.1 b);
b) HM3KkMe ByHKepbl C IKCLLEHTPUYECKNUM 3anonHeHnem 6onee
edd; > 0,25

Knacc tpeboBanun 2 | Bce OyHKepbl, KOTOPblE MNEPEKPLIBAIOTCSA HACTOALWMM TEXHU4YE-

CKMM KOOEKCOM Nno Harpy3kam m He BKIHO4YeHbl B oba apyrue
KIiacca

Knacc tpeboBanun 1 | byHkepbl ¢ eMkoCTbio MmeHee 100 T

lMpumeyaHue 1 — HauunoHanbHble NPUIOXEHNA MOrYT yCTaHaBnMBaTb rpaHuLbl MeX-
Ay Krnaccamm npymeHeHus. Tabnuua 2.1 ykasbiBaeT pekoMeHAOBaHHbIE AS1si 9TOW Le-
N 3HaYEeHUs.

lNpumeyaHue 2 — OunddepeHumpoBaHme No pasHbiM Knaccam TpebdoBaHuK, NpuBeaeH-
Hoe B Tabrnuue 2.1, onpegernieHo ¢ y4eToM MOrpeLHOCTen TOYHOro onpeaeneHusi BO3-
aencteuin. MNMonoxeHna ons manbix OyHKepOB NPOCTbl U KOHCEPBATMBHO HAOEXHbI, TakK
KaKk OHW MUMEKT CBOK COOCTBEHHYI XECTKOCTb, M BbICOKME 3aTpaTbl, Hanpumep, Ha
onpegeneHve napameTpoB CbiNyvyero martepvana He obocHoBaHbl. Bosgencreusa Ha
YCTONYMBOCTb M PUCKN C TOYKN 3PEHUS XKM3HU N COBCTBEHHOCTU YYMTbIBAKOTCS B Knac-
cucpmkaumm EN 1992 n EN 1993.

lMpumeyaHue 3 — Knaccudmkaums no krnaccam TpeboBaHuM AOMmMKHa OCyLLecTBNseT-
CS OTAENbHO AN1S KaX40ro NpoekTa.

Pasgen 3 PacuyeTHble cutyauum

3.1 O6wume nonoxeHns
(1)P BosgencteBna Ha GyHkepbl U pe3epByapbl LOSMKHbI ONpPeaenaTbCa ONA Kaxaoun

CYLEeCTBEHHOMN pacyeTHOM CuTyauum B COOTBETCTBMM C obwummun onpegeneHmsmn EN
1990.

lMpumevyaHue — IJTO He 3HA4UT, YTO pasgenbl U 3HaYeHusa ans obuiero Ha3eMHOoro
cTponTenbCcTBa 1 MOCTOBbIX coopyxeHun B EN 1990, A.1 n A.2 fOMmMKHbI NPUMEHATBLCA
Ans OyHKepoB 1 pe3epByapos.
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(2)P HormxHbl paccmaTpmBaTbCA onpegensiowmne pacyeTHble cUTyaumm u onpege-
NATbCA KpUTUYECKME crnyyvaun Harpysku. [Ans 6yHkepoB onpefenstolmne pacyeTHble cuTtya-
LUUM O0MKHbl 6a3npoBaTbCa Ha XapaKTEPUCTUKE TEKYYECTU XPaHUMOrO Cbinyyero maTte-
puana B COOTBETCTBUKN C npunoxeHnem C.

(3)P [na kaxxaoro KpMTMYECKOro criydas Harpy3ku A0SmKHbI onpeaensaTbCa pacyeTHble
3Ha4YeHusa BO3OEeNCTBUI NO KOMOUHaLMKU BO3OENCTBUN.

(4)P TMNpaBuna KOMOMHMPOBAHMSA 3aBUCAT OT COOTBETCTBYHOLLErO MNOATBEPXKAEHUA U
OOIMKHbI Bblbnpatbes no EN 1990.

lMpumeyaHue — Onpepgensiolme npaBuna KOMOMHUPOBAHNS YKa3aHbl B NPUIOXKEHUN
A.

(5) Bospgencteus, nepegatoimecs oT pasrpaHnUYMBaloOLNX CTPYKTYP 34aHUS, OOMKHbI
y4nTbIBaTHCS.

(6) BosgencTteus OT nogaroLmx 1 3anofHALWNX CUCTEM OOSMKHbI y4nTbiBaTbCcA. Oco-
6oe BHUMaHWe HeobxooMMO AONS MOAAKLWMX CUCTEM, HE YCTaHOBMEHHbIX CTauMOHapHO.
OHu MoryT nepefaBaTb Harpysku Ha CTPyKTypy ByHkepa yYepes yknagblBaembli Ha XpaHe-
HVe CbIny4ynn matepuarn.

(7) B 3aBucMmoCTM OT cuTyauuu OOIDKHblI YYMTbIBATLCA Criefyolme YpesBblyanHble
BO3AENCTBUSA U CUTyauun, BCneacTeme:

— B3pbiBa;

— yaapa aBTomobuns;

— 3eMneTpACeHNs;

— Harpysok npu noxape.

3.2 PacueTHble cuTyauum ons cbiy4yMx matepuanoB, XpaHMMbIX B GyHKepax

(1)P Harpyskn Ha 6yHkepbl BCreAcTBME XPaHMMOrO CbiNyyero martepuana gOSTKHbI
onpeaenaTbCa ANA MakCUManbHOro YPOBHSA 3amnoSTHEHMS.

(2)P YcTtaHOBKM Harpy3ok Ansi 3anofHEHNa 1 pasrpy3kn OOMKHbI MCNOMb30BaTbCA Kak
AnNga NoATBEPXAEeHUN KoadhduUumMeHTa 3anaca, Tak U Anga noaTBepXXgeHun npurogHoCcTm K
NCMNONb30BaHUIO.

(3) PacueTbl 3anonHeHnsa n pasrpysku Cbiny4yero Marepvana gOSKHbl onpeaensitbCs
MO OCHOBbIM Crly4asiM Harpy3ku, KOTOpble MOryT NMPUBECTU K pasHbIM NpegeribHbIM COo-
CTOSHHUSAIM COOPYXXEHUS:

— MaKCUMaJIbHbIE Harpy3KH, MEPICHINKYIIPHbIC BEPTUKAIHBHON CTeHE OYHKepa
(rOpU30HTANIBHBIE HATPY3KH );

— MaKcumarnbHble BEPTUKAmNbHbIE Harpy3ku 3a CYET TPEHUSA O CTEHKU HA BEpPTUKanb-
HoW cTeHe ByHKkepa;

— MakcumarnbHble BepTUKarnbHble Harpyskn Ha gHo ByHkepa;

— MakcumarnbHble Harpy3sku Ha BOPOHKY ByHkepa.

(4) MNpwn onpegeneHun Harpy3ok Bcerga AoMmKHblI MCMOMbOBaTbLCA BEPXHUE XapakTepu-
CTMYECKME 3HAYEHNs YAENbHOro Beca CbiMy4yero marepuana y.

(5) OnpepeneHne Harpy3ok criydasl Harpy3ku Bcerga OOSMKHO OCYLLEeCTBNATbCA Ans
onpeaeneHHoOro codeTaHnsa B3aMMOLENCTBYOLWMX NapaMeTpoB Chinyvyero matepuana p, K
N ¢;, TaKk YTOObI KaXaoMmy npenenibHoOMy COCTOSIHMKO COOTBETCTBOBAnNO CrneuuarnbHoe, on-
peAeneHHoe CBOMCTBO CbiMyyero marepuana.
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(6) Ansa kaxxgoro n3 aTUX CriydaeB Harpysku JOCTUraeTcs CBOe aKCTpeMaribHOe 3HavyeHue,
€crnv napameTpbl cbinyyero matepmana u, K 1 ¢; NpMHUMalOT COOTBETCTBEHHO pPa3Hble JKC-
TpemarbHble 3Ha4YeHns B Npegenax nosiocbl pacCesHUs X XapakTepucTuYeckmx napameTpos
cbinyyero matepuvana. [Ans Toro 4tobbl Npu onpegeneHnun pasmepoB rapaHTUpoOBaTb A0CTa-
TOYHYI HAOEXHOCTb BCEX MpederibHbIX COCTOSHUN, OOIDKHbI paccMaTpuBaTbCH pasfinyHble
KOMOMHaUMM aKCTpeMarbHbIX 3HA4YEHU 3TUX NapamMeTpoB MaTepuana. SKCTpemarsbHble 3Ha-
YeHVs1 NapameTpoB CbiNydero Matepuana, Kotopble OOSMKHbI MPUMEHATLCS, YKka3aHbl B Tab-

nuue 3.1.

Ta6nuua 3.1 — Onpeaensouwme napaMmeTpbl Pa3fIMYHbIX YCTAHOBOK Harpy3ku

YcTaHaBnuBaemoe XapKTepnctnyeckoe 3Ha4eHune

rpy3Kku

TPEHUSI O CTEHKU L

Wccnenosanne cnyyas Ha- | KoaghcpuumeHT KoadpcpuumeHT | Yron BHyTpeHHe-

rpysku TPEHWS O CTEHKWU | TOPU3OHTanbHOM ro

u Harpyskun K TpeHua ¢;

BepTukanbHbIn OTPE30K
CTEHbI
MakcumarnbHble  rOpu3oH- | HuxkHee npe- | BepxHee npe- | HWxHee npe-
TanbHble Harpys3ku nepreH- | genbHoe 3Haye- | JeNnbHoe  3Hauye- | eribHOe  3Hade-
AVKYNAPHO  BEPTUKaNbHOWM | HUEe Hue Hune
cTeHe
MakcumanbHble  Harpysku | BepxHee npe- | BepxHee npe- | HWxHee npe-
3a CYeT TPEHMS Ha BepTu- |genbHOoe  3Haye- | JeNnbHoe  3Haye- | JerlbHOe  3Hade-
KanbHble CTEHbI Hue Hue Hue
MakcumarnbHble  BepTuKanbe- | HuxHee npe- | HmwkHee npe- | BepxHee npe-
Hble Harpy3kM Ha BOPOHKY W |AefNbHOe 3Hade- | genbHOe  3Haye- | AenbHoe  3Hade-
Ha aHo ByHKepa Hue Hue Hue
WccnepoBaHue crniydas Ha- | KoacbdouumeHT KoacbdpmumeHT  ro-| Yron BHYTPEHHero

PU30OHTaNbHON Ha-
rpy3km K

TpeHus o¢;

CTeHKN BOPOHKU

MakcvmanbsHble Harpysku | HuwkHee npe- | HwxHee npe- | HwxHee npe-

BOPOHKM B 3aMnoSIHEHHOM | JefibHOe  3Hade- | AeNnbHOe  3Hade- | AenbHOoe  3Hade-

COCTOSIHUU HWMe 1151 BOPOHKN | HUe Hue

MakcumanbHble Harpysku | HmxHee npe- | BepxHee npe- | BepxHee npe-

BOPOHKW MpU pasrpyske AenbHOe  3Haye- | AenbHOe  3Haye- | AenbHoe  3Hauve-
HWe 5151 BOPOHKN | HUe Hue

lNpumeyaHue 1 — Hy>XHO y4MTbIBaTb, YTO Yrofl TPEHUS O CTEHKM BCerga MeHbLUe Unu
paBeH yriy BHYTPEHHEro TPEHWUSI XPaHUMOTO Cbiny4ero matepuana (T. €. ¢wi < ¢;). Tak
Kak B MPOTMBHOM Crlydyae BHYTpM CbiMy4yero mMaTtepuana obpasyeTcs MOBEPOXHOCTb
CKOIbXXEHWS, KOrga Ha KOHTaKTHYK NMOBEPXHOCTb CTEHbI NMPUHMMatoTca bonbluve Ha-
NPsKEHUsA caBura, Yem 3a CYeT BHYTPEHHEro TPEHUS CbiMyyYero Matepuvana. O1o 3Ha-
YMT, YTO BO BCEX Cryyasix KOAPAPULUNEHT TPEHNS O CTEHKM HE AOIMKEH NPUHMMATLCS
6onble tan ¢; (u = tand, < tand;).
lNpumedyaHue 2 — Harpy3ku, nepneHankynsapHble CTEHKaM BOPOHKWU pP,, Kak NpaBuro,
camble Gonbluve, ecnv TPEeHME O CTEHKM B BOPOHKE Maso, Tak Kak BCreacTBue 3TOro
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Marasi YacTb Harpy3ok B BOPOHKE NepefaeTcsl TPeHNEeM Ha CTEeHKY. HyXXHO TLiaTenbHO
B3BECUTb, KakMe MaKCcUMaribHble MokasaTenu CTaHOBSITCS onpenensiiowummn ansi ot-
AenbHbIX pacyeTHbIX 3adad (T. e. AOMKHbI N YCTaHaBNMBaTbCA MakCUMarbHbIMU Ha-
FPY3KM 3@ CYET TPEHWUSI O CTEHKM UMW Harpy3ku, nepneHanKynsipHble CTeHKe BOPOHKMU,
3aBUCUT OT UCCNEAYEMOrO COCTOSIHMS paspyLUeHUs aeTanm).

(7) HecmoTps Ha BbllenpuBeaeHHble BbiCcKasbiBaHUA GyHKepbl knacca TpeboBaHum 1
MOTYT pacCYUTbIBATLCH C UCMOSIb30BAaHNEM CPeAHUX 3HA4YEeHU NapaMeTpoB CbiNy4yero ma-
Tepuana, a UMeHHO CpefHero 3HavyeHUss KOIPMULMEHTOB TPEHUSA O CTEHKU Wm, CPEOHEro
3HavYeHna KoadhduLmeHTa ropmsoHTanbHON Harpyskn K, n cpeHero 3HayYeHus yrna BHYT-
PEeHHEero TpeHUs dim.

(8) OcHoBHbIE (hopmynbl ANs pacdeTa Harpy3ok ByHKepa BKNHOYEHbI B pasaerbl 5 u 6.
OHuM JOMKHbI BbITb NONOXEHbBI B OCHOBY pacyeTa cnefyloLwmnx XapakTepucTuYeckux Harpy-
30K:

— Harpysku 3anofiHeHWsi Ha BepTUKarnbHble y4acTKu CTeHbl (CM. pasgen 5);

— Harpysku npu pasrpyske Ha BepTuKarbHble y4acTKu CTeHbl (CM. pa3gen 5);

— Harpysku 3anofiHEHUs U Pa3rpy3kn Ha ropu3oHTarnbHble gHuLa (cM. pasgen 6);

— Harpysku 3anorfnHeHusi Ha BOPOHKY (CM. pasaen 6);

— Harpysku npu pasrpyske Ha BOPOHKY (CM. pasgen 6).

3.3 PacuyeTHble cutyauum ans pasfiuvHbiX reomeTpmMyYecKkux obpasoBaHnm OyH-
Kepa

(1) PaanuyHble rmbkoctn GyHkepa (OTHOLLEHWE BbICOTbI K AMaMeTpy), reoMeTpun BO-
POHKM WM pacronioXeHUs1 CNMBHBIX OTBEPCTUMA MPUBOAAT K pasHbIM, nognexawum pac-
CMOTPEHMIO pacyYeTHbIM CUTYyaUNaM.

(2) Ecnn npu HEKOTOPbLIX COCTOSAHUAX 3aMNOSTHEHUS TPAEKTOPMUS 3anoJSTHSAOLWEN CTPpyun
3anonHAEeMoro cbinyyero Matepvana npMBOAUT K HACLIMHOMY KOHYCY Ha MOBEPXHOCTU Cbl-
nyyero marepmana, obpa3oBaHHOMY C 3KCLEHTPUCUTETOM (CM. pucyHok 1.1 b), To B pas-
NNYHBIX 30HaxX ByHKepa MOryT NOSBMATLCA pa3Hble NNIOTHOCTU XpaHEeHUs, KOTOpbIE MPUBO-
OAT K HECUMMETPUYHBIM Harpyskam. [1na onpefeneHns pasmepa 3TUX Harpy3ok B OCHOBY
AOMKeH BbITb NONOXEH 3KCLEHTPUCUTET 3anonHstoLen ctpym er (cm. 5.2.1.2 1 5.3.1.2).

(3) Ilpu pacuete MOMKHBI yUUTHIBATHCS BIUSHUS IPOGdUIIeH TeKydecTH, HaCTPAauBaIOIUXCS

IIpU pasrpy3Ke, KOTOPbIE MOTYT pa3/esIThCsl Ha CIEeyIOINE KaTeropuu (CM. pucyHoK 3.1):
— MaccCOBbI/ NOTOK;

— MOTOK B Tpybe;
— CMeLLaHHoe TeveHue.

a) b) c)
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1 — MaccoBbI NOTOK; 2 — LEeHTPanbHbIA NOTOK;
3 — BecCb ChIny4nin MaTepuan B ABUMKEHUU;
4 — TeKyLWMIr CbiNny4nit maTepuan; 5 — rpaHuubl KaHana TedeHus;
6 — cbinyyun matepuan B rnokoe; 7 — 3PEKTUBHLIN Nepexoa;
8 — ahhekTMBHAsi BOPOHKa

PucyHok 3.1 — OcHoOBHbIe nNpo¢unm TeKy4ecTu:
a — MaccoOBbIN MOTOK;
b — UeHTpanbHbLIN NOTOK (NOTOK B TPyOGe);
C — LeHTparnbHbIXA NOTOK (CMeLlaHHOe TeYeHue)

(4) Ecnn npun noToke B TpyGe AOMOMHUTENBHO MOXeT obecneunmBaTbCa TO, YTO KaHan
TeYeHUs Bcerga HaxoamuTcs BHYTPU Cbinyyero matepuana 6e3 conpukoCHOBEHWNSI CO CTEHKOM
OyHkepa (cM. pucyHkn 3.2 a) u b), To gaBNeHNAMU pasrpy3ku MOXHO npeHebpeydb. Huskme
OyHKepbl C KOHLEHTPUYECKON Pasrpy3kon C MOMOLLbI0 CUIbI TSHXKECTU U ByHKepbl C Mexa-
HWYECKOWN CUCTEMOWN pasrpys3ku, Haxo4sLencsa Ha NoBepxXHOCTU Cbilyyero matepuana, Ko-
Topast obecneunBaeT obpas3oBaHMe NMOTOKA B Tpybe BHYyTpM Tena chiny4yero matepuana
(c™m. pucyHkn 3.4 a) n b) n 3.5 a), BoinonHsaT 3TK ycnosus (cm. 5.1 (7) n 5.3.2.1 (2) n (4).

lMpumevyaHue — Pa3spaboTaHHasa LeHTpanbHaa Tpyba ¢ 6OKOBbIMM pasrpy304HbIMU
OTBEPCTUAMM Takke MoxeT obecneumBaTb 3TO yCroBue, T. €. 06pa3oBaHNe BHYTPEH-
Hero noToka B Tpyoe.
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1 —  BHyTpeHHHMHl  moToK B  TpyOe; 3 ~ — TeKyliMd  ChIIy4Mid  MaTepualn;
5 — TEKyIlas BBITSIKKA; 2 — IKCLIEHTPUYECKHUI ITOTOK B TpyOe;

4 — T'paHUIIbI KaHAJIa TCUCHUS ] 6 — CHHy‘lI/Iﬁ MaTepHrall B IIOKOC

PucyHok 3.2 — NMpodunu Teky4yectn ¢ NOTOKOM B Tpybe:
a — BHYTPEHHUW napannenbHbIA NOTOK B Tpybe;
b — BHYyTpeHHUI KOHBEPreHTHbIM NOTOK B TPyOe;
C — 3KCLEeHTPUYECKUN napannesibHbI NOTOK B TPY-
Oe;
d — 3KCLEeHTpPUYEeCKU KOHBEPreHTHbIN NOTOK B TPY-
6e

(5) Mpn CMMMETPUYHOM MACCOBOM MOTOKE UMM MPU CMELUAHHOM TeYeHUn (CM. pucy-
HOK 3.1) AOMKEH yYMTbIBaTbCA pacyeT OObIYHO NOABMASOLLMXCA TaM HECUMMETPUYHbIX Ha-
rpy3ok (cm. 5.2.2.2 1 5.3.2.2).

(6) na npodmnen TeKy4ecTn C LEeHTparnbHbIM NOTOKOM W YaCTMYHBLIM KOHTAKTOM Haxo-
OSLNXCA B OBWKEHUM 30H CbIMy4Yero matepuana co CTEHKOW ByHKepa npu pacyeTe OOMKHbI
YYNTbIBaTLCH ApYrMe HECUMMETPUYHbIE COCTaBMAIOLLME HArpy3Kkn, KOTOpPbIE MOTYT MOSBMASATL-
cs crneumansHo B 3TOM cnyyae (cm. PUCYHKM 3.2 C) n d),
a Takke pucyHku 3.3 b) 1 c) (cMm. Takxke 5.2.4).

(7) Ona 6yHKepoB C HECKONbKMMU CAMBHbIMU OTBEPCTUSMWU C y4ETOM MaKCUMarbHO
BO3MOXXHOIO 3anOfIHEHHOIO COCTOSAHUA OOMKHO YYUTbIBATLCA, YTO Npu paboTe MoryT Aen-
CTBOBATb USIM €QUHCTBEHHOE CNMBHOE OTBEepCcTUe, UNn KoMOuHauus OAHOBPEMEHHO OT-
KPbITbIX CIIMBHbLIX OTBEPCTUN.

(8) Onss ByHKEpOB C HECKOSTbKMMMW CNUBHBIMK OTBEPCTUSIMU B Ka4yecTBe OObIYHOM pac-
YeTHOW CUTyaLuMu OOSMPKHbI paccMaTpmnBaTbCs KOMOMHALUMM aKTUBHbBIX CAIMBHbLIX OTBEPCTUMN,
npeaycMoTpeHHble Ans paboTbl. [lpyrue, He UcKnoyarLwmecs cuTyaumm OTKpbITUS, KOTO-
pble He NpefyCMOTPEHbl AN NnaHoBOW paboTbl, AOMKHbI PCCMaTPUBATLCS Kak vpe3Bbl-
YanHble pacyeTHble CUTyaLun.

lNMpumeyaHue — lMoHATME «OObIMHAsA pacyeTHas cuTyauusi» B NPUBEAEHHOM Bbille
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ab3aue oTHocuTCA K OocHOBHOM KoMbuHauum B EN 1990, 6.4.3.2. lNoHATne «4pesBbl-
YanHas pacyeTHas cuTyauusi» OTHOCUTCA K Ype3Bbl4alHbIM pacyYeTHbIM CUTyauusM B
EN 1990, 6.4.3.3.

(9) Ecnn B 3anofHEHHOM C 3KCLIEHTPUCUTETOM, OYeHb rMOKOM ByHKepe B pasnimnyHbIX
30Hax ByHkepa ahekTbl CMEeLWMBaHNA NPUBOAAT MM K Pa3HbIM MIIOTHOCTSIM YMAKOBKM,
UMM K CLUENSIEHUIO CbINyYero matepuana, To HeCUMMETPUYHOE HACNOEeHUe YacTul, Cbinyyero
matepuana MOXeT BbI3bIBaTb HECMMETPUYHbIV
LeHTpanbHbIM NOTOK (CM. pucyHok 3.4 d). 310 npuBoauT K 30HaM B OyHKepe, B KOTOPbIX
CbINyYnin Matepuan TeyeT BAOSb CTeHbl ByHKepa 1 Npu 3TOM BbI3bIBa€T HECUMMETPUYHbIE
Harpysku. [1na Takmx cny4aeB OOSMKHbI MCNOMNb30BaTbCA cneunanbHble YCTaHOBKU Harpys-
kn (cm. 5.2.4.1 (2).

a) b) c)

I

il

N,

il
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1 — rpaHuubl KaHana TeyYeHust; 2 — 30Ha TeyeHust; 3 — 3 PEKTUBHBIN Nepexos;
4 — 3hbbekTUBHBIN NEpExXo MEHSIETCA B HanpaBneHnn nepumeTpa OyHkepa;
5 — rpaHuubl KaHana TevyeHus; 6 — CNOKOWMHbIV CbiNy4uiA MaTepuarn;

7 — acbdekTUBHAA BOPOHKa

PucyHok 3.3 — lNpocdunu TeKkyyecT co cMellaHHbIM Te4YeHUuem
Ccbify4yero martepuana:
a — KOHLEHTPUYECKOe CMeLlaHHOe TeYeHue;
b — NoNHOCTbLIO 3KCLEHTPUYECKOE CMEeLLaHHOoe Teye-
Hue;
C — YaCTUYHO IKCLEHTPUYECKOEe CMellaHHoe TeYyeHue
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4

2

1 — cbinyynin maTtepman B NOKOE; 2 — rpaHuLbl KaHana TevyeHus;
3 — adhpekTnBHas BOPOHKa; 4 — a(ppeKTMBHbIN Nepexon; 5 — TeveHne

PucyHok 3.4 — BnusiHne rubkoctu (OTHOWEHME BbICOTbI K AUamMeTpy)

Tpybe:

Ha CMellaHHOe Te4YeHue Cbiny4vyero matepuana n noToKk B

a — OyHKep C ONOPHOMN CTEHOM;
b — HU3KuK GyHKep;
C — rmbkun GyHKep;
d — oyeHb rM6KMKN GyHKep
b) C) d)
=)

Y
W

%l% e

PucyHok 3.5 — CneuunanbHble pacnosioXXeHUs1 3anosIHeHUA U pasrpy3Ku:

a — noagepXxuBaeMas MeXaHM4YeCKu pasrpys3ka
C KOHLEHTPUYECKNUMM Harpy3Kamu;

b — nogaya Bo3ayxa n BeHTUNSILMOHHbIE Wenu

C0O34al0T MacCcoBbIW NOTOK;

C — NHeBMaTM4ecKoe 3anosiHeHue

NOPOLUKOOOPA3HOro chbiny4yero marepuana 3a4acTtyto Bbl-
3biBaeT

POBHYIO0 NOBEPXHOCTb CbiNy4yero Marepuana;

d — «expanded flow»: BOpOHKa Bbi3biBaeT MacCOBbIN MO-
TOK

TONbKO B HUXHEW BOPOHKe
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(10) Onga 6yHkepoB C NHEBMATMYECKM NOAANLWMMCA CbINyYuM MaTepuariom OOSTKHbI
paccMmaTpvBaTbCs ABE pacyeTHble CUTyaLMuM COOTBETCTBEHHO MPW MakcUMarsibHOM 3anors-
HeHun. MNepBoe: 3anonHEeHHbIN CbiNy4Ynin MaTepuan MoXeT 0bpa3oBbiBaTb HACLIMHOW KO-
HYC, KaK 9TO UMeeT MeCTO ANs APYrMX BMAOB Cbinydero matepuana. Bropoe: HyxHO yuu-
TbiBaTb, YTO MOBEPXHOCTb CbINy4yero maTtepuana npu onpeaeneHHblx 06CcToaTenbCcTBax
Takke opopmMnsaeTcs poBHOW HE3aBUCUMO OT Yyrfla CKoca U 3KCLEeHTpuUcuTeTa npu 3anorn-
HeHun (CM. pucyHok 3.5 c). B aTom criydae SKCUEHTPUCUTETBI €f N e; AOMKHbI YyCTaHaBnu-
BaTbCS B HyIb.

(11) Y ByHKkepoB Onsi XpaHeHUs1 NopoLIKOOBpasHOro cbinyyero martepuana C Henpe-
PbIBHOW nojaden Bo3gyxa B 30He [HA B KayYeCcTBe MOMOLUWM Npw pasrpy3ke (CM. pUCYHOK
3.5 b) BCca 30Ha cbiny4yero matepuana B6nmM3m gHa MOXET NCEBLOOCKMKATBCH, YTO MOXET
BbI3blBaTb 30(EKTUBHbBIN MACCOBbIN NOTOK AaXe B HU3KOM ByHkepe. Takne GyHkepbl, He-
3aBUCUMO OT pakTU4eckon rmbkoctn h./d;, LOMKHbI paccyYnTbIBaTbCs B COOTBETCTBUMN C
MeToaoM ans rmbkoro ByHkepa.

(12) Y ByHkepoB Ans NOpoLKoobpasHOro chinyydero marepvana ¢ HenpepbiBHON MO-
jaden BO3yxa
B 30He JHa B Ka4yecTBe NOMOLLM Npu pasrpy3ke (CM. pUcyHok 3.5 b) Takke MoXeT nceso-
OXMXKaTbCs TOMbKO YacTUYHAsA 30Ha Cbiny4yero matepuana B6nuan gHa. 31O MOXET Bbi3bl-
BaTb 9KCLEHTPUYECKMI NOTOK B Tpybe (CM. pncyHoK 3.3 b), 4TO AOSMKHO Yy4MTbIBaTLCS NpwU
pacyeTe. JKCLEHTPUCUTET NOSyYalLeroca KaHana TedyeHns u pesynbTupylollee 3Hade-
HWe yCTaHaBNMBAEMOro 3KCUEHTpUcUTETa €, AOSMKHbI BbIBOAUTHCHA C YYETOM MCEBLOOXM-
YXEHHOW 30HbI, @ HE TONbKO MO MOSIOXKEHNIO CIIMBHOIO OTBEPCTUS.

(13) BepTtukanbHble CTeHbl ByHKepa C pasrpy304HON BOPOHKOW, KOTOpasi MpMBOAMT K
«pacwmpeHHoMy TeveHuo» («expanded flow») (cm. pucyHok 3.5 d), moryT nonagatb noA
YCMOBUS CMELLAHOro TeYeHus Cbinyyero matepuana. 3T0 MOXeT NPUBECTU K HECUMMET-
PUYHBIM Harpyskam npu pasrpyske. B kadectBe rmbkoctn anst aToro tmna OyHKepoB BMe-
CTO h./d; BOMKHO MCNONb3oBaTbCA OTHOLWEHUE ho/d; (CM. pucyHok 1.1 a).

(14) byHkep ¢ rimbkocTblo h/d; meHee 0,4 U CIMBHOM BOPOHKOW OOSMKEH Knaccmuuum-
poBaTbCA Kak HU3KnN OyHKkep. [pu ropmsoHTanbHOM gHe GyHkepa Takon BGyHkep OOIKeH
KnaccmdpumumpoBaTbCa Kak OyHkep
C 3aLLNTHOWN CTEHOMN.

(15) Ansa 6yHkepa C BOPOHKOW HE KOHUYECKOW, He mMMpamMuaarnbHOW UMW He KITMHOOB-
pasHON OOPMbI, JOIMKEH MPUMEHATLCA NOAXOAALWMA METOA AN pacyeTa Harpy3oK BOPOH-
Kn. [Ans BOPOHKM C BHYTPEHHWMWU BCTPOEHHbLIMU 3f1IEMEHTAMM C NMOMOLLBK NOAXOAALLEro
MeToAa AOSMKHbI ONpeaenaTbCa Kak Harpy3kM BOPOHKWU, Tak M Harpysku Ha 9TU BCTPOEH-
Hbl€ 3NEeMEHTbI.

(16) Ansa ByHkepa ¢ KNMHOOBGPA3HOW BOPOHKOM MO, KPYrfibiM LUAMHOAPOM (BOPOHKa B
dopme Bypa) 4OMmKEH NPUMEHSTLCA NOAXOASALWMI METOA pacyeTa ANga Harpy30K BOPOHKM.

lMpumeyvyaHue — TPOTAXKEHHbIE B ANNHY CNIUBHbBIE OTBEPCTUS MOrYT BECTU K O0COObIM

npobnemam. NpumMeHeHne NOMOLLM NpU pasrpyske A5 KOHTPONSA pasrpy3kn cbinyvero

MaTepuana OyHkepa okasblBaeT BAWSHME Ha Npodunb TekydecTu. OTO MOXeT npu-

BECTWU U K MacCOBOMY MOTOKY, K MOMHOCTbIO 3KCLLEHTPUYECKOMY CMELLaHHOMY TeYve-

HWIO UK K NOMHOCTBIO 3KCLUEHTPUYECKOMY NOTOKY B Tpybe.
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3.4 PacuyeTtHble cuTyauum Ans cneuuvanbHbIX (POPM KOHCTPYKLMU CUNOCOB
(6yHKepoB)

(1) Mpu pacyeTe xene3obeToHHbIX BYHKEPOB B COCTOSHWM MCMOSIb30BaHUS LUMPUHA
TPELWWNH JOSMKHA OrpaHn4mMBaTbCa COOTBETCTBYHOLWMM padMmepoM. KOHTponb LWMPUHBLI Tpe-
LLWH OOSDKEH BbINOSTHATL YKa3aHUSA MO OrpaHUYeHuto WnpuHbl TpewwmH no EN 1992 ¢ yye-
TOM KMaccoB B3pPbIBOOMACHOCTU, MOMyYalLWNXCH B pesynbTaTe YCNoBUWA OKpyXatoLlen
cpenbl byHkepa.

(2) K meTannuyeckum OyHKepam, KOTOpbIE NPEUMYLLECTBEHHO COCTOAT U3 KOHCTPYK-
unun ¢ 6ONTOBbIMA U BUMHTOBBIMW COEAUHEHUAMW, AOSMKHbI NPUMEHATLCA onpeneneHus
AN HECUMMETPUYHbBIX YCTAHOBOK Harpy3ku (4acTudHasi MOBEPXHOCTHAs Harpyska) no
5.2.1.4 (4). [pn 3TOM HYXXHO Y4YUTbIBaTb, YTO HEPABHOMEPHbIE Harpy3kn MOryT NMosiBMASATb-
Csl BO BCex MecTax byHkepa.

(3) ns meTannmMyeckmx GYHKEPOB C NPSIMOYTOSIbHbIM MONEPEYHbIM CEYEHNEM, UMEIOLLIMM
BHYTPY CTEPXHA BYHKEpa CTSHKKN NS CHUXKEHUSA n3rmbaroLmx MOMEHTOB CTEH, AOMKHbI yyn-
TbIBaTbCA BblpaXXeHusi 5.7.

(4) BnuaHusa yctanocTHbIX 3dEKTOB AOMKHbI y4nTbIBATLCA ANS OYHKEPOB U pesep-
ByapoB, €CNn1 OHW MOABEpPrarTCca OENCTBUIO LMKa Harpy3km B cpegHem 6Boree ogHoro
pasa B AeHb. LiInkn Harpysku COOTBETCTBYET NOSIHOMY 3anOfIHEHUIO U pa3rpy3ke ByHkepa
unun, B cnydyae OyHkepa, NoABepratoLLeroca Harpy3ke nNpoayBKOM BO3OYXOM (CM. pUCYHOK
3.5 b), nonHon obpaboTke (poTauusi) CEeKTOpPOB, MOABEPraloLMXCA Harpyske npoayBKOW
BO34YyXOM. YCTasnoCTHble 3peKTbl JOMKHbI YYNTbIBATLCA U Y BYHKEPOB, KOTOpPblE MOA-
BepratoTcs BO34eNCTBUIO BUOPUPYHOLMX MaLUUH.

(5) ByHKepbl 3aBOACKOro NpoM3BOACTBA AOSMKHbI PacCYMTbIBATLCA M Ha BO3OENCTBUS
NPpY U3roTOBNEHUN, NPY TPAHCMOPTUPOBAHNN N MOHTaXe.

(6) Onsi cMOTPOBbLIX OKOH WU OTBEPCTUM AN JIIOKOB B CTeHax OyHKEpPOB MU BOPOHOK
Harpy3kvM Ha 3anoOpHYH KPbILWKY AOSMKHbI YYUTbIBATbCA C YOBOEHHbIM 3HAYEHMEM MaKCu-
MarbHbIX HArpy3oK, 4ENCTBYIOLWMX HA NPUTPAHNYHbIE YYACTKN CTEHbI. OTa Harpy3ka OOSK-
Ha ycTaHaBnMBaTbCA TONbKO ANSA pacyeTa 3anopHOW KPbILWKM 1 ee YCTaHOBKW Ha Ornopbl
NN KOHCTPYKLUNI KpenneHus.

(7) Ecnn kpblwa ByHKepa A0SMKHA NPUHMMAaTh Harpy3kM CO CTOPOHbI cucTeM PUIbT-
paunn Mbifv, LMKIOHOB, MEXaHUYECKNX TPAHCMOPTHbLIX YCTPONCTB UNN APYrMx Yyacten yc-
TaHOBKM, TO 3TN Harpy3ku AOMKHbI pacCcMaTpmBaTbCA KaK NofnesHble Harpysku.

(8) Ecnn gns 3anonHeHus unn pasrpyskm ByHkepa MCNonb3ylTcs NHEBMAaTU4YECKMNE
nojaroLLme CUCTEMbI, TO AOSDKHbI YYMTLIBATLCSA COOTBETCTBYOLLME pe3ynbTupytowme pas-
HOCTW JaBneHnsa Bo3gyxa.

[MpumeyaHue — 3T faBrneHus, Kak npaesuno, coctasnsatoT <10 klla, HO mMoryT nosie-
NATbCA W 3HaAuYUTENbHbIE MOHWXEHHblIe AaBneHus (Hanpumep, 40 klMa =0,4 ©6ap)
BCreacTeme owmbovyHOro onpeneneHnsa pasMmepoB crneumasnbHbIX NoAatroWwmnx yCeTaHo-
BOK MU MNpW HeucrnpaeBHOCTAX B paboTe. [MloaTomy OyHKepbl OOMKHbI OCHaLWlaTbCs
noaxoasLWmnMmM yCTPOMCTBaMN KOMMEHCAUUM Harpy3km ons HenNpegyCMOTPEHHbIX SB-
NEHNA, ecnn KOHCTPYKTOp ByHKepa He MOXEeT WX HaOEeXHO WCKNIYUTb KaKMm-nnbo
Apyrum cnocobom.

(9) Mpwn ncnonb3oBaHUN BUGPUPYIOLLIMX YCTPOWCTB, MHEBMATMYECKUX NyLUEK NN Bpa-
LLAKOLLMXCA pa3rpy30yHbIX pyK Ha gHe ByHKkepa M3MeEHeHUsi Harpy3kun, 0OyCrnoBMEHHbIMM
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MMK, OOSMKHbI UCCEeAoBaTbCA C TOUKM 3pEHUSI MPeaenbHOro cCocTosiHuA yctanoctu. Kone-
6aHua OT NHEBMATMYECKUX CUCTEM TPAHCNOPTEPOB TaKKe LOMKHbI YYUTbIBATLCS.

(10) Npu nepecTtponke cyuwlecTByowWwero byHkepa nyTeM 3ameHbl OBMMLOBKM CTEH
OyHKepa B pacyeTe OGyHKepa OOIMKHbI paccmaTpmBaTbCs NOCNeaCcTBUS M3MEHEHHOMO Tpe-
HWS O CTEeHbl, BKMOYas BO3MOXHbIE MOCMEACTBUSA M3-3a BO3MOXHO M3MEHEHHOro, Ha-
CTpanBaeMoro npoduns TeKy4ecTy.

3.5 PacueTHble cuTyauum ons XUAKOCTel, XpaHUMbIX B pe3epByapax

(1)P Harpy3kn Ha pesepByapbl BCNeLCTBUE XPaAHUMbIX XUAKOCTEN OOMKHbI onpeae-
NATLCA COOTBETCTBEHHO B MpoLecce 3anoSyIHEHUSA M A4S MaKCUMaribHOrO YPOBHSA 3anof-
HEHNS.

(2) Ecnn ypoBeHb uakocTn B paboyemM COCTOSHMM MOXET OTNnMyaTbCs OT MaKCu-
MarbHOro COCTOSIHUS 3amnoOJSTHEHUS, TO OH OOJKEH YyYUTbIBATbCA AOMOMHUTENBHO B BUAE
4Ype3Bbl4anHOM pacYeTHOW CUTyaLMUN.

3.6 MpuHUMNBLI pacyeTa B3pbIBOB

(1) Tak Kak >XMAKOCTU UK CbiNy4ynMin Matepuan, XxpaHuMble B pe3epByapax un byHkepax,
MOryT ObITb CKIOHHbI K B3pbiBY, TO MOTEHUMasnbHble NOBPEXAEHUA OO0SDKHbI OrpaHuyun-
BaTbCS, UNK NpegoTBpaLLaTbCa cneaywmumMm Mepamu:

— pacrnornoxeHue A40CTaTOYHbIX NOBEPXHOCTEN KOMMNEHCaAUUN AaBNeHus;

— pacnonoXxeHue NoaxoasaLmMx CMCTEM NoaaBreHns B3pbIBa;

— pacyeT/onpegeneHne pasMmepoB CTPYKTYpbl ANd npuemMa AaBneHnsa B3pbIBHOW BOSI-
Hbl.

HekoTopble BMAbI CbiNy4ero maTepuana, CKNOHHbIE K B3PbIBY MNblf, Ha3BaHbl B Tab-
nvue E.1.

lMpumeyaHue — Buabl nomoLLm nNpy 06CYXOEHWUM Cry4vas Harpysku B3pbiB Mblfv Npu-
BeLEHbl B NpunoxeHun H.

(2) BospgenctBusd, Bo3HUKaowme B ByHKEpHOM yCTaHOBKE BCREACTBME B3pbiBa Mbinw,
Ha cocefHue 34aHusa Uy YacTu 30aHUN, OOMKHbI YYUTbIBATLCS.

HpUMeanue — HauyuoHanbHoe npunoxeHue OOJNKHO aBaTb yKa3aHUA Mo o6cy>me-
HUIO BJTMAHNA B3pbiBa MNblJin HA coceaHne COOpPYXEHUA.

Paspen 4 Cobinyuun maTtepuman

4.1 O6OLwuKre nonoxeHus

(1)P Ons onpenenenunsa Harpy3ok OyHKepa BCneacTBMeE Cbinyvyero Matepuarna gOSKHbI
YUMTbIBATbCS CneayoLwme BrMsaHUA:

— paccesHue napamMeTpoB CbiNy4ero matepuana;

— KonebaHusa TpeHWst O CTEHKN Ha CTeHe ByHKepa;

— reomeTpus ByHKkepa;

— MEeTOAbI 3aN0STHEHUS N Pasrpy3Ku.

(2) BnaronpusTHble BIMAHUA XXECTKOCTWU Cbiny4yero matepuana He LOMKHbl YYuTbl-
BaTbCA NMpu onpeaeneHnn Harpy3km u pacCMOTPEHUU CTabunbHOCTU CTeH. NMonoxutens-
HbIM AercTBMeEM AedopMaunn CTEH Ha AaBneHus, co3falowmecs B CbinyyemM maTtepuane,
MOXHO npeHebpeyb, 3a MCKMYEeHNEM TeX Cry4daeB, Korga MOXET noaTBepXaaTtbCca pa-
3YMHbI BEpUPULMPOBAHHbBIN METO/.
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1 — NOMNOBUHHBLIA MakCMMarbHbIV Yron 3 BOPOHKY;
2 — KO3 PULNEHT TPEHNSA O CTEHKN L, BOPOHKM;
3 — 30Ha C BO3MOXHOCTbIO MacCOBOro NoToka; 4 — 30Ha C LeHTpanbHbIM NOTOKOM

PucyHok 4.1 — YcnoBusi, Npu KOTOPbIX NOABMAAIOTCA AaBNeHUs,
BCneAcTBME MacCOBOIro NOTOKa:
a — KOHM4YecKasi BOPOHKa;
b — knMHOOGpa3Has BOPOHKa

(3) Ecnn TpebyeTcs, TO QOMKEH onpeaensaTbCs Bua Npoduns TeKydecTu (MaccoBbiv
W UeHTparnbHbIA NOTOK) MO PUCYHKY 4.1. PucyHok 4.1 gomkeH npuBnekaTbCs Ha OCHOBa-
HAW yNPOLLEHUA, MNOMOXEHHbIX B OCHOBY, @ He ANA MeToOO0NOrMyecKn-TEXHUYeCKoro
ocdhopmneHnsa GyHkepa, T. K., K NpuMepy, BUSHUEM BHYTPEHHErO TPeHUsI NpeHebperatoT.

lMpumevyaHue — Pac4yeT reomeTpun OyHKkepa Ans MaccoBOro NOToKa HaxXo4uTCsl BHE

obnactn npUMEHeHNA HacToALLEro TeXHUYeckoro kogekca (cm. 1.1.2(5). ns aton ue-

n OOJDKHbI NPUMEHATLCS crneumanbHble mMeToAbl

N TEXHOSNOMMN MEXaHWKM Cbinyyero maTepunana.
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4.2 XapakTepuCTUKK Cbiny4yero matepuana

4.2.1 O6wme nonoxeHus

(1)P Onpepnensemble KONMYECTBEHHO ON1s1 pacdeTa Harpy3oK CBOWCTBA Cbiny4vyero ma-
Tepuana, XpaHMMoro B anemeHTax OyHKkepa, AOMKHbI CO34aBaTbCs UM BbIBOOUTLCSA U3
3KCNepMeHTanbHbIX Pe3ynbTaToB UMW U3 APYrMX NOAXOOALMX AaHHbLIX NO Matepuany.

(2)P MNpn mncnonb3oBaHUM 3HaAYEHUA U3 IKCMEPUMEHTANbHBIX PEe3ynbLTaTtoB U APYrnx
MCTOYHWKOB OAHHbIX 3TW 3HAYEHUst OOMKHbl OLEHUBATLCA COOTBETCTBYIOLWMM 0Bpa3om C
TOYKM 3PEHMSA COOTBETCTBYHIOLLEro paccMaTpmBaEeMoro crnyyas Harpysku.

(3)P HyxxHO yuuTbIBaTh, 4TO Mexay napametTpamn martepuarna, NU3MepeHHbIMU B 3KC-
nepMMeHTax, U napameTpamu, KoTopble onpeaensaT aKkTUYeCcKyo XapakTepUCTUKy Cbl-
ny4yero matepuana B OyHkepe, MOryT CyLecTBOBaTh SBHbIE Pa3fvyns.

(4)P Mpwn oueHke pasnuumii B NapamMeTpax CbiNy4yero marepmana, HasBaHHbix B (3)P,
KpOMe TOro, HYy>KHO y4nTbiBaTb criegytoLime akTopbl:

— MHOrMe napameTpbl He ABNATCA NOCTOAHHBIMU, KOTOPblE 3aBUCAT OT YPOBHS Ha-
NPSPKEHMSA U UCTOPUKN HArpy3Ku;

— BNNAHNA BCreacTene hopMbl YacTuy, pasMmepa u pacnpegernieHns BenuvnHbl 3ep-
Ha MOryT oKa3sblBaTb OYEHb pa3Hoe BNUAHWNE B SKCNEpUMEHTE U B DyHKepe;

— BPEMEHHbIe BO3ENCTBMS;

— KonebaHusa cogepxaHusa Bnaru;

— BIIUAHMSA QMHAMUNYECKNX BO3OENCTBUN;

— XPYMNKOCTb UMY NAaCTUYHOCTb TECTUPYEMOrO CbiNy4yero Matepumana;

— BKUA 1 cnocob BHECEHUS Cbinydero matepunana B GyHKep M B MUCMbITaTeNbHOE YCT-
POWNCTBO.

(5)P lNpun oueHke pasnuyuin, HasBaHHbIX B (3)P, N0 OTHOWEHUIO K KOoddbuLneHTam
TPEHUS O CTEHKN OO0IMKHbI YYNThIBATLCA crieayowme haktopsbl:

— KOPPO3MUs N XMMUYEeCKas peakunsa Mexay YyacTuuamu cbinyvyero matepuana, Bnarowu
N CTEHOW;

— W3HOC M UCTUpaHue, KoTopble MOryT caenaTtb CTeHbl ByHKepa wepoxoBaTbiMu;

— CrnaxunBaHue NOBEPXHOCTU CTEH;

— oboralleHne OTNOXEHNAMU Xnpa Ha CTEHeE;

— YacTuubl, KOTOpble BAABNMBAKOTCHA B NOBEPXHOCTb CTEHbl (0ObIYHO BRMsiHME, Mpu-
BOAsILLEE K LLIEPOXOBATOCTM NOBEPXHOCTU CTEHBDI).

(6)P lMNpw onpegeneHMn 3Ha4YeHWn NapameTpoB MaTepuana HyXHO y4uTbiBaTb Cre-
aywoLlee:

— onybnnkoBaHHble N 0BLLEeNpPU3HaHHbIE AAaHHbIE MO NPUMEHEHUIO COOTBETCTBYIOLLMX
3KCMNEPUMEHTOB;

— CpaBHUTESNbHbIE PACCMOTPEHNA MO 3HAYEHUAM OTAENMbHbIX NapamMeTpoB, U3MepeEH-
HbIM B 9KCMEPUMEHTax, C COOTBETCTBYIOLMMMN ONYyBNMKOBaAHHBIMW NapaMmeTpaMmn un C yve-
TOM OBLLUMX OMbITHBLIX 3HAYEHWI;

— paccesiHve napamMeTpoB, CYLLEeCTBEHHbIX A5 pacyeTa;

— pe3ynbTaTbl KpynHOMacLWTabHbIX U3MepeHni B ByHkepax nogoOHON KOHCTPYKLMK;

— CBA3M Mexay pe3ynbTaTaMy pasfinyHbIX BUAOB KCMEPUMEHTOB;

— M3MEHeHus B napameTpax maTepuana, onpegensemMble B Te4EHNe cpokKa MCMorb-
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3o0BaHus ByHkepa.

(7)P Bbibop xapakTepuCTU4ecKux napamMeTpoB MaTepuana AOSPKEH OCYLeCTBASATbCA
Ha OCHOBE 3HA4YeHWNn, onpeferieHHbIX B NlabopaTopHbIX UCCrefoBaHUAX, C y4eTOM MNosy-
YEHHbIX, OMbITHbIX 3HAHWN.

(8) XapakTepuctnyeckoe 3HadeHne CBOMCTBa MaTepuana LOSMKHO BbiOMpaTbCHa B Ka-
4YeCTBE OCTOPOXHOM OLEHKMN MOAXOAALLEro, HUKHEro Unn BEPXHEro XapakTepucTn4eckoro
3HayeHus, B 3aBUCMMOCTU OT €ro BUSHUSA Ha onpeaensaemMyto Harpysky.

(9) Mo oTHOWEHUIO K UHTEepnpeTaunn aKCNepuMeHTasrnbHbIX pe3ynbTaToB CCbiNalnTcs
Ha EN 1990.

lNpumeyaHue — [ononHuTenbHas ccbinka Ha npunoxexnne D, EN 1990

4.2.2 UcnbiTaHne 1 onpeaeneHue xapakTepucTuK Cbinyyero Mmatepuvana

(1)P XapaktepucTuku cbinyyero matepuana, npuHuMaromnecs onga pacdera, AOSKHbI
YyYMTbIBaTb BO3MOXHbIE paccesiHus BCneacTBue U3MEHeHW B cocTaBe, MeTodax Mnpous-
BOACTBA, pacnpefenieHnun pasMmepa 3epHa, cogepxxaHus Bnaru, TemnepaTypbl, Bo3pacTta u
3NEeKTPUYECKoro 3apsaa B npouecce obpalleHus.

(2) XapakTepuCTukM cbiny4yero matepuana goSbKHbl OonNpeaenaTbCa Unn no ynpoLueH-
HOMY meToay
no 4.2.3, unn Npun namepeHnax B skcnepumMmeHTax no 4.3.

(3) Ona 6yHkepoB knacca TpeboBaHMM 3 XapaKTEpPUCTUKM CbiNyyYero matepuana
OOJTKHbI ONpenensiTbCs Mo aKCnepMMmeHTam B COOTBETCTBUM C 4.3.

(4) Ons kaxgoro ceinydyero matepmarna ynpoweHHO MOTyT MPUMEHATLCA U XapaKTepu-
ctnkm «OBLLero cobinyyero matepmana» no tTabnuue E.1.

(5) KoadhpumumeHTbl TpeHus Cbiny4nx mMaTepuarnoB O CTEHKWU L, MOSIOXEHHbIE B OCHOBY
pacyeTa, OOMKHbl YYMTbIBaTb LUEPOXOBATOCTb MOBEPXHOCTEW CTEH, BAOMb KOTOPbIX OHU
ckonb3AT. B 4.2.1 onpeaeneHsl pa3nuyHble Kraccbl MOBEPXHOCTEN CTEH, KOTOPbIE MUCMOSb3y-
toTCA B HacTosLeM TEXHUYECKOM Kogekce, n nepeyYncrieHsl
B Tabnuue 4.1.

(6) OAna 6yHKepoB C NOBEPXHOCTAMU CTeH Knacca (kateropuu) D4 no tabnuue 4.1
DOIMKeH onpenenatbcs 3PMEKTUBHBLIM KOIMPPULMEHT TPEHUS O CTEHKM MO MeToay, Onu-
caHHomy B D.2.

(7) KoadhpumumeHT coinyyero matepuana Cop ANA 4aCTUYHOM NOBEPXHOCTHOW HAarpysku
HY>XHO 6paTb
n3 Tabnuupl E.1 nnu paccunteiBatb no popmyre (4.8).

Ta6bnuua 4.1 — KaTteropmu noBepxHOCTeN CTeH

[MoBepXHOCTb CTEHbI

KaTteropus MpumepHble maTepuansbl

(koMmmeHTapuin)
D1 HesHaunTenbHoe XornogHokaTtaHas Hep)kaBetoLas crarnb;

TPEHKe. lMNonupoBaHHas HepxxaBetoLas cTarnb;

KnaccnpuumpyeTes | MogepxHOCTM ¢ MOKPLITUEM, MOKPBITUE PACCUNTAHO

Kak: Ha He3HauYuTenbHOE TPEHUeE;

«OyeHb rnagkas» ATOMUHMIA:
3KCaT)py,£I,VIpOBaHHbIl7I NONNITUNEH BbLICOKOW MMOTHO-
CcTU
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D2 CpenHee TpeHue. KapboHoBasi ctanb C Nerkov pXXaB4MHOW Ha Mo-
Knaccudpmumnpyetcss | BepXHOCTM (CBapHasa Unn coeguMHeHHas BUHTaMun);
Kak: lMpokaT 13 HepXXaBelLLen cTanu;
«'napkas» anbBaHW3MPOBaHHAas YrnepoancTas cranb;

[MOBEPXHOCTU C MOKPBLITUEM, MOKPbLITUE PacCcYMTaHO
NPOTUB KOPPO3MMN UNN UCTUPAHMUS

D3 BonbLioe TpeHue. O6wunTbIn fockaMn GeToH, BEeTOH C cepon noBepx-
Knaccudumumpyetca | HOCTbIO (CTanbHasa onanybka), cTapbiini 6ETOH;
Kak: Crapas (koppoaupoBasLuas) yrnepoaucras cranb;
«lLllepoxoBatas» M3HococTonKas cTans;

Kepamuyeckas nnutka (nnuTbl)

D4 lNpoune ["lopn3oHTanbHO roPpUpPOBaHHbLIE CTEHBI,
lNpodunupoBaHHble §NUCTbI C FOPU30HTasbHBIMU
npope3samu;

HecTtaHgapTHble CTeHbl ¢ rnybokum npodunmnposa-
HUeM

) [lnsa aTux NOBEPXHOCTEN HY>XHO OCOBEHHO TLLATENbHO paccmaTpuBaTb 3PEKT Lwe-

poxoBaToCTu 3a cHeT YacTtuul, BOaBJ1€HHbIX B MOBEPXHOCTb CTEHbI.

lMpumevyaHue — Knaccudumkaumm n kKOMMeHTapun, npuBeaeHHble B Tabnuue 4.1, oT-
HOCATCA K TPEHUIO N B MEHbLUEN CTeneHu K wepoxosaTocTn. Onpeaenstowmm OCHO-
BaHWeM Ons 3TOro SBMSETCA TO, YTO MeXAy pasMepoM LUepoxXoBaTOCTU N U3MeEpPEH-
HbIM TPEHWEM O CTEHKM CyLLeCTBYEeT NULb He3HauuTeNnbHasd CBA3b U3-3a Cbiry4vero
MaTepuarna, CKomb3dLero BOosib NOBEPXHOCTUN CTEHBI.

4.2.3 YNpoLweHHbIN NpUHLMN AeNCTBUA

(1) XapaktepuCTukmn obLLEN3BECTHbLIX CbiMy4YMX MaTepManoB AOMKHbI GpaTbecs 3 Tab-
nnubl E.1. YkasaHHble TaM 3Ha4yeHus1 yaeribHOro Beca y COOTBETCTBYHOT BEPXHEMY Xapak-
TepuCTUYecKomy 3HaYeHuto,
XapaKTEePUCTUKN TPEHWUSI O CTEHKM iy, OTHOLLEHUSA FOPU3OHTanbHOW Harpysku Ky, n yrna BHyT-
PEHHEr0 TPEHUSA dim NPEACTABNASAT CPEAHNE 3HAYEHUSA ITUX BESTUYNH.

(2) Ecnn otoenbHble BUAbI ChiNy4nx MaTepuanoB He MOryT OAHO3HAYHO OTHOCUTbLCS K
CbiNy4ynuM mMaTepuanam, nepedncrieHHbiM B Tabnuvue E.1, TO nx xapaktepucTukn OOMKHbI
onpenenaTbCa aKCnepuMeHTarnbHO No MeToay, onucaHHomy B 4.3.

(3) Ansa onpepeneHvs xapakTepuctuyeckux napameTpoB u, K U ¢; nepedncrieHHble
3HaYeHus Um, Km
N dim OOIMKHbI NEPEMHOXATLCA C TaK HasbiBAaeMbiMU KO(PPULMEHTAMU KOHBEPCUN UMK
nepecyeTa unu genutbcs Ha HUX. KoadhduuneHTol nepecyeTa a ykasaHbl B Tabnuue E.1
ANS NepeyYncneHHbIX Cbinydynx martepuanoB. [lpy pacyeTe MakCMMarnbHbIX Harpy3ok
AOJTKHbI UICNOMb30BaTbCA cnepyoLmne KoMouHaumm:

— BEpPXHEe XapakTepuCcTUYeckoe 3Ha4YeHune: K = akKm;
— HWXKHEE XapaKkTepucTnyeckoe 3Ha4yeHume: K = Kn/ak;
— BEpPXHEe XapakTepuCcTUYeckoe 3Ha4YeHue: U= auiim;
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— HWXKHEEe XapaKTepUCTMYECKOE 3HAYEHME: W= umlay;
— BepxHee xapakTepucTnyeckoe 3HayeHue: di = apdim;
— HWXHEee XapaKkTepucTndeckoe 3HadeHue: di = dim/ay.

(4) Npwn onpegeneHun Bo3oencTBUn Ha ByHKepbl kKnacca TpeboBaHu 1 BMECTO BEpPX-
HEro U HWKHEro XapakTepuUCTUYECKMX 3HAYEHUN MOTYT UCMONb30BaTbCA CpeaHue 3Hade-

HUA Lm, Km W dim.
4.3 N3mepeHUne xapaKTepuUCTUK CbiNy4yero matepuarna B 3KCnepuMeHTax

4.3.1 dKkcnepuMmeHTanbHoe onpeaeneHue (MeToabl U3MEPEHUS)

(1)P OkcnepuMmeHTanbHOE OnNpeaeneHne XapakTepUCTUK OOSMKHO MNPOBOAUTLCS C
npeAacTaBuUTENbHbIMKM 0Bpasuamm cbinydero matepmana. [ns kaxxgoro CBOMCTBA Chinyyero
mMaTepuana OOfMKHO OnpeaensiTbCa cpedHee 3HauYeHue COOTBETCTBYHOLLEro napametpa C
YYETOM paccesHusi ero onpeaensowmx, Tak HasbiBaeMbIX BTOPUYHbBIX BAUSIOLWMX Napa-
METPOB, Kak COCTaB CbiMy4yero martepuana, KpuBas MpOCEMBaHUS, COAEpXaHue Bnaru,
TemnepaTypa, Bo3pacT U BO3MOXHOCTb 3IEKTPUYECKOro 3apsga B npouecce paboTtbl unm
N3roTOBIIEHMS.

(2) XapakTepuctunyeckne saHa4yeHUs BbIBOASATCH U3 onpedeneHHbIX SKCnepuMeHTansHo
CpeaHuX 3HavyeHnn ¢ npuenedeHnem cdopmyn (4.1) — (4.6) n cootBeTCTBYIOLWNX KO-
LMEHTOB nepecyeTa a.

(3) Kaxabin koahduumeHT nepecyeTa a AOSDKEH TwaTernbHO onpegenatbes. [pu
3TOM HY>KHO COOTBETCTBYIOLLMM 06pa3oM cumMTaTbCs C TEM, YTO NapameTpbl Cbinyyero ma-
Tepuana B TeYEeHMe CpoKa WCMNONb30BaHUA OyHkepa MOryT M3MEHSTbCSA. TOYHO TaK Xe
OOJDKHbI YY4UTbIBATbCA BO3MOXHbIE BIIUSAHUA ABNEHUA CMELUMBAHUA B OYHKEpPE N HETOYHO-
CTV Nnpu nogroToBke obpasuos maTepuana.

(4) Ecnn cywecTByOT OOCTaTOYHble 3KCNepumeTaribHble AaHHble Ofs Toro, 4ToObl
onpefenuTb CTaHAApTHOE OTKIMOHEHWE XapaKTepUCTUK, TO KOI(PMLUMEHTLI nepecyeTa a
AOIKHbl onpegensatbea no C.11.

(5) HTepBan mexay cpefHUM 3HaYeHUMEeM N XapakTepuCTUYECKUM 3HaYeHUeM napa-
MeTpa CbiNy4yero maTepuana BblpaxaeTcsa KoadduumMeHToM nepecyeTa a. Ecnu napameTp
BTOPUYHOTO BNUSIHUA OOUH oTBeYaeT bonee yeMm 3a 75 % KoadhduumeHTa nepecyeTta a, To
OH JOSMKEH yBenuuuBaTbCs Ha KoaddumumneHT 1,10.

lMpumeyaHue — lNpuBeaeHHbIMU BbilLe onpeaeneHusaMm MoxeT obecneynBaTbCs TO,

YTO 3HAYeHUs a NPeacTaBnAOT COOTBETCTBYIOLLYID BEPOSTHOCTb MOSBNEHUSA BbiBe-

AEHHbIX Harpy3oK.

4.3.2 YpenbHbIN Bec cbiny4yero marepuana y

(1) YpenbHbI Bec cbinyyero martepuana y OOMKEeH OonpefaensaATbCs ANns ninoTHOCTU
YNaKoBKM YacCTuL, CbiNy4Yero maTepuana v rnpu ypoBHe AaBreHus, KOTOpble COOTBETCTBYIOT
MNNOTHOCTW YNaKOBKU UIM YPOBHIO AaBreHUs B JMana3oHe MakCMMarnbHOro BepTUKanbHOro
AaBneHus 3anonHeHns pyy. BepTukanoHoe aaBneHne px B OyHKepe MoXeT onpenensaTbes
no popmynam (5.3) unu (5.79) ana rmybuHbl cbiny4yero maTepmana Ha HUWKHEM Kpato 30HbI
C BepTUKanbHbIMU CTEHAMW.

(2) Ona namepeHns yaenbHOro Beca Cbinyyero martepvana y OOSDKHblI MPUMEHSTLCS
meToab! no C.6.
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(3) KoahdpmumeHT nepecyeTa Ansa BbIBOAA XapaKTEePUCTUYECKOro 3Ha4YeHus U3 nsme-
PEHHOro 3Ha4YeHUsa JOMKeH onpenenaTbca no cnocoby, onvcaHHomy B C.11. Koadpdpuum-
eHT nepecyeTa &, He OOIKeH npuHuMaTbesa MeHee a, = 1,10, 3a uCKno4YeHnem Toro, Ko-
r4a MeHblUee 3HaYeHue MOXEeT MOATBEPXKOAATbCHA IKCNepuMeHTaMn U OTAENbHO COOTBET-
cTeyloLLen oueHkon (cm. C.11).

4.3.3 KoadphmLmneHT TpeHUs O CTEHKMU L

(1) OkcnepumeHTanbHoe onpeaeneHne KoaMOULNMEHTOB TPEHUS O CTEHKM W N4 On-
pefeneHnsa Harpy3ok AOSMKHO OCYLLECTBNATLCA NPW NAOTHOCTM YNAKOBKW YacTUL, CbiNy4ero
mMaTepvana u npuv YpOBHE AaBfeHUsl, KOTOpble COOTBETCTBYHOT MAOTHOCTU YMAKOBKUA WUIN
YPOBHIO JaBMNEHMSI B Anana3oHe MaKCMMarbHOro ropu3oHTarnbHOrO AABEHNS 3aNONTHEHUS Ppp.
YpoBeHb OaBneHns pnm B ByHKEpe MOXeT onpeaendartsca no dopmynam (5.1) unm (5.71) anga
rnybuHbI Cbiny4ero matepmana Ha HUWKHEM Kpato 30Hbl C BEPTUKanbHbIMU CTEHAMMW.

(2) Ons namepeHus ygenbHOro Beca Cbinydero matepuana p AOSMKHbl NMPUMEHSTLCS
meToabl rno C.7.

(3) CpegHee 3Ha4veHue u, KO3(puuneHTa TpeHns O CTEHKM U ero ctaHgapTHoe OT-
KNOHEHME O0JTKHbI ONpeaensaTbCa U BbIBOOUTLCA M3 SKCNepuMeHToB. Ecnn n3 maTtepmana no
AaHHbIM MOXET onpeaenaTbCsi TONbKO cpeaHee 3HayeHue, TO CTaHOapTHOE OTKIOHEeHWue
OOJIMKHO OLleHMBaTbCcs Mo MeToay, onncaHHomy B C.11.

(4) KoahdpumumeHT nepecyeTa Ansa BbIBOAA XapaKTEPUCTUYECKOro 3HaYeHus U3 nsme-
PEHHOro 3Ha4YeHnsa OOMMKeH onpenenaTbca no cnocoby, onvcaHHomy B C.11. Koadpdpuum-
eHT nepecyeTa He JOMkaeH npuHumaTbes MeHee a, = 1,10, 3a uckno4eHnem Toro, Korga
MEHbLLUEE 3Ha4YeHMe MOXET MOATBEPXKOATbCS IKCMNEPUMEHTaMU U OTAENbHO COOTBETCT-
BytoLen oueHkon (cm. C.11).

4.3.4 Yron BHYTpPEeHHEro TpeHus ¢;

(1) Yron BHyTpPeHHEro TpeHusi ¢; ANs pacyeTa Harpy30K — apKTAHTEHC OTHOLLEHMS
yCcunusa cpesa 1M BepTUKanbHOro YCUnusa npu paspbiBe Npy NEPBUYHON Harpyske, LOSKEH
onpenenaTbCa Npu NIIOTHOCTM YNAKOBKM YacTuL, Cbiny4yero Matepuana u npu ypoBHe AaB-
NeHUs1, KOTOpble COOTBETCTBYHOT MSIOTHOCTU YNaKoOBKM UIM YPOBHIO JaBfieHUsa B Ananaso-
He MakCMMaribHOro BepTUKanbHOro AaBfeHUs 3anofiHEHUS p.r. YPOBEHb OABNEHUSA Py B
OyHKepe MoxeT onpeaenaTbesa no gopmynam (5.3) unun (5.79) ana rnybuHbl Cbiny4ero mMa-
Tepuarna Ha HWKHEM Kpato 30Hbl C BEPTUKAbHbIMU CTEHAMM.

(2) Ana namepeHusa yrna BHYTPEHHEro TpeHust ¢; AOMMKHbI MPUMEHATLCS MeToAbl UC-
nbiTaHmni no C.9.

(3) CpenHee 3Ha4veHue ¢;n yrna BHYTPEHHEro TPEeHUsS U ero CTaHgapTHOE OTKIIOHEeHWe
d JOIMXHbI oNpeaenATbCs U BbIBOAUTLCA U3 3KCNepuMeHToB. Ecnn u3 matepmana no aaH-
HbIM MOXeT OonpefensaTbCa TOMbKO CpefHee 3HayeHwe, TO CTaHOapTHOEe OTKIIOHEeHue
AOJTKHO oueHMBaTbCs No meTogy, onncaHHomy B C.11.

(4) KoahdpumumeHT nepecyeTa ans BbiIBOAA XapakKTEPUCTUYECKOrO 3HaYeHUs U3 n3me-
PEHHOro 3HaA4YeHUs OOMMKEH onpeaenaTbca no cnocoby, onmcaHHomy B C.11. Koadpdpuuum-
eHT nepecyeTa a, He JOoIMKeH NpuHUMaTbes MeHee a, = 1,10, 3a ucknoveHnem Toro, Korga
MEeHbLUee 3HayYeHne MOXET MoATBEPXAATbCs IKCNEepUMEHTaMuM U OTAENbHO COOTBETCT-
BytoLlen oueHkon (cm. C.11).
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4.3.5 N'opn3soHTanbHbIN KO3chduumeHT K

(1) KoachpuumeHT ropusoHTanbHoOM Harpyskm K ans onpegeneHnsa Harpy3ok (OTHoLue-
HWe cpegHero ropusoHTanbHOro AaBfEeHUN K cpegHeMy BepTuKanbHOMY AaBreHuto) OOM-
XXEH onpenensaTbCcsa nNpu NAOTHOCTU YNAKOBKM YacTuL, CbiNydero Matepvana u npy ypoBHe
AaBMeHNs, KOTOpble COOTBETCTBYIOT MAIOTHOCTU YNAKOBKM UMW YPOBHIO AaBNEHUA B Aua-
NasoHe MaKCUMarbHOrO BEPTMKAINbHOrO AaBNEHWSA 3anofiHEHWS. YPOBEHb AABMEHUS Pyf
MOXeT onpeaenatbcs no opmynam (5.3) unu (5.79) ana rnybuHbl cbinyyero matepmana
Ha HWXXHEM Kpato 30Hbl C BepTUKasrbHbIMU CTEHAMMW.

(2) Ons onpeageneHus KoagUUMEHTA FOPU3OHTANbHON Harpy3ku K OOMKHbI npyme-
HATbCA MeToAabl ncnbiTaHum no C.8.

(3) CpenHee 3HauyeHue K, kKO3dPUUMEHTA FOPU3OHTANIbHOM HArpy3kM M €ro CTa-
AApTHOE OTKIOHEHWE AOMMKHbI ONpeaensTbCa U BbIBOAUTBCH U3 3KCNepumMeHToB. Ecnu uns
mMaTepuana rno AaHHbIM MOXeT onpefensiTbCA TOMbKO CpedHee 3HaveHue, TO cTaHaapT-
HO€e OTKITOHEeHWe OOIMKHO OLeHMBaTbLCA Mo MeToay, onucaHHomy B C.11.

(4) MpubnmxeHHoe 3Ha4yeHne K, MOXeT anbTepHaTUBHO ONpenenaTbCs Nno cpegHemy
3HAYEHMIO yrna BHYTPEHHEro TPEHUS NPU NEPBUYHON Harpyske ¢j,, ONpeaeneHHoro n3 onbl-
ToB (cM. 4.3.4), no coopmyne (4.7):

K~ 1,1 (1 = sindim). (4.7)

lMpumeyaHue — KoadpdpuumeHT 1,1 B hopmyne (4.7) npumeHseTca gnga Toro, 4Ytobsbl
obecneynTb COOTBETCTBYIOLUNIN COXPaHAEMbIA pasMep Ans ydeTa pasHOCTU Mexay
3Ha4YeHeM, U3MEPEHHbIM NPU NPAKTUYECKN OTCYTCTBYIOLEM BIIUSIHUN TPEHUS O CTEH-
Kn, K (=K,) n 3Ha4YeHNEM, N3MEPEHHBLIM MPU HANMYUKN BIIUSTHAN TPEHUSA O CTEHKK, K (CM.
Takke 4.2.2 (5).

(5) KoahdpmumeHT nepecyeTa Ansa BbIBOAA XapaKTEPUCTUYECKOro 3HaYeHUs U3 n3me-
PEHHOro 3HaA4YeHUs OOMMKEH onpeaenaTbca no cnocoby, onmcaHHomy B C.11. Koadpdpuuum-
€HT nepecyeTa ax He JOIMKEH npuHuMaTbca MeHee ax = 1,10, 3a UCKMOYEeHNeM Toro, Ko-
roa MeHblUee 3HaYeHue MOXEeT MOATBEPXKOAATbCHA IKCNepuMeHTaMn U OTAENbHO COOTBET-
cTeyloLen oueHkon (cm. C.11).

4.3.6 CuenneHue c

(1) CuenneHne cbinyymMx maTepuanoB BapbMpyeTCsl C HanpsXXeHMEM KOHconmaauumu,
KOTOpbIM Harpyxaetca obpaseu. OHO OOMKHO onpenensitbCs Npu MNANOTHOCTU YMaKOBKU
4YacTuy, Cbiny4yero Martepvana u npu ypoBHe AaBrieHus, KOTOpble COOTBETCTBYIOT NSIOTHOCTU
YNaKOBKM UMW YPOBHIO AaBNeHUa B AuMana3oHe MakCUMarnbHOro BepTUKanbHOro AaBrieHUs
3anonHeHns. YpoBeHb AaBrieHns p,s MOXeT onpegenaTtbea no gpopmynam (5.3) unm (5.79)
Ans rnybuHbl cbinyyero Matepuarna Ha HWKHEM Kpatro 30HbI C BEPTUKaNbHbIMU CTEHAMN.

(2) Ansa namepeHna cuennennsa ¢ AoSMKHbI MPUMEHATLCA MeToabl ucnbitaHmim no C.9.

lMpumeyaHue — AnNbTEPHATUBHO CLUEMNSIEHNE C MOXET ONpPeaensTbCs No pesynbTaTtam

9KCNEepuUMEHTOB B arniemMeHTe cpes3a [bxeHuke. MeToq pacyeTta cuenneHus no akcne-

pUMEHTanbHbIM pe3ynbTartam Hy>XHO B3sTb u3 C.9.

4.3.7 KoachdpuumeHT cbinyyero matepuana ansA 4aCTUYHOU NOBEPXHOCTHOWU Ha-
rpy3ku Cop

(1)P KoadbdmumeHT cbinyyero martepuana ans 4acTUYHON NOBEPXHOCTHOW Harpysku
Cop OMpenerieH Ha OCHOBaHWM COOTBETCTBYIOLUNX IKCNEPUMEHTAaNbHbIX JAaHHbIX.
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lMpumeyaHue 1 — KoadpdpuumeHTbl pasrpyskm C yuuTbiBalOT psg PeHOMEHOB, MosiB-
nAawwWwuxca npu pasrpyske OyHkepa. CUMMETpUYHOE MNPUHATUE AaBNEeHUM OTHOCU-
TENbHO HE 3aBUCUT OT XPAHWMOrO CbiNy4Yero marepuana, O4gHaKO HECUMMETPUYHbIE
KOMMOHEHTbI CUMbHO 3aBUCAT OT MaTepuana. 3aBUCMMOCTb HECUMMETPUYHbBIX KOMMO-
HEHTOB OT MaTepuana npeacraBnseTcs KoadpduumeHTom ceinydero matepuana Cop.
OTOT napameTp He MOXET NErko onpeaensaTbCs C MOMOLLbIO 3KCNEPUMEHTASbHbIX Me-
TOAOB UCNbITAHUW Ha CbiNy4YeM MaTepuarne.

lNpumeyaHue 2 — llooxoOsWwnin SKCNEPUMEHTArbHbIA MeTOA UCMbITaHU ANs napa-
meTpa Cop A0 CUX MOP elle He padpaboTtaH. [odToMy 3TOT KO3(PPULMEHT OCHOBLIBA-
eTCs Ha OLUeHKax 3KCNepMMeHTOB Ha ByHKepax M Ha OMbITHbIX 3HA4YeHNAX B ByHKkepax C
TPaAULMOHHLIMW CUCTEMaMM 3arpy3ku U pasrpy3kn, KOTOpble NOCTPOEHbI B Npeaenax
0ObIYHbIX CTPOUTENBHbIX AOMYCKOB.

(2) 3HayeHus koaddumUMeHTa CbiNydero maTepuana ans 4acTUYHOW MOBEPXHOCTHOM
Harpy3kn Cop 0519 0OLEen3BeCTHbIX CbiNy4uMx MaTepuanos AOMKHbl 6paTbca u3 Tabnuupl
E.1.

(3) Ans cbinyunx matepunanos, He NpuBeaeHHbIX B Tabnuue E.1, koaddunumneHT coiny-
4yero martepuana gns 4YaCTUYHOW MOBEPXHOCTHOM Harpy3ku LOMKEH OLeHMBATbCH MO KO-
adpdpuumeHTam paccessHus KoadpduuneHTa ropusoHTanbHOM Harpys3km agx U KoaduumneH-
Ta TPeHWs O CTeHkM a, no popmyre (4.8):

Cop = 3,58, + 2,5aK— 6,2, (4.8)

roe a,— KoapuuneHT paccesHns KoadduLMeHTa TPEHUSA O CTEHKN L;
ax — KO3(ppmUMeHT paccesHna KoadpduuneHTa ropnsoHTanbHon Harpysku K cbl-
ny4yero matepuvana.

(4) Ons cneumanbHbIX OYHKEPOB MNK crielmasbHbIX Chily4yux MaTepuanos (B OTAENTbHOM
cny4ae) COOTBETCTBYOLLME KOIPPULUMEHTBI ChiNy4yero matepuana g 4aCTU4YHOM MoBepX-
HOCTHOW Harpy3kun Cop OOMMKHBI ONpeaensiTbCs no KpynHoMacLutabHbIiM aKcrnepuMeHTanbsHbIM
nccnegoBaHnsiM B ByHKepe CpaBHUMOWN KOHCTYPKLMN.

5 Harpysku Ha BepTUKanbHble CTEHKM CUIOCOB (OyHKepoB)

Paspen 5.1 O6Owwue nonoxeHus

(1)P Ons cny4aeB Harpys3ku 3anofiHEHME U pasrpy3ka OOSKHbl YCTaHaBNMBATLCA Xa-
paKkTepUCTUYECKNE 3HAaYEeHNA HarpysoK, onvcaHHble B 3TOM pasgerne. [Npn atom pasnuya-
0T Harpy3ku Ha:

— BbICOKME CUNOCHI;

— CUNOCbl cpeagHen OTHOCUTENBHOWN BbICOTHI,

— ByHKepbl;

— ByHKepbl C ONMOPHOWN CTEHOM;

— aspuvipyemble curocbl/GyHKepbl AN XpaHEHWs CbiNy4nx MaTepuarnos.

(2)P Harpyskun Ha BepTuKarnbHble CTeHbl ByHKepa OOSMKHbI ONpeaenaTbCa B COOTBET-
CTBMM CO CrneayrLwuMm Kputepuamm rmbkoctn dyHkepa (cMm. pucyHkm 1.1 a) n 5.1):

— rmbkune ByHkepsl, ¢ 2,0 < h/d. (¢ ncknoyeHmsamm no 3.3);

— OyHkepbl cpegHen rmbkoctu, ¢ 1,0 < h /d; < 2,0 (¢ ncknoveHmsamm no 3.3);

— Hu3kne byHkepsl, ¢ 0,4 < h,/d. < 1,0 (c ncknoyeHnamm no 3.3);
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— OyHKepbl C ONOpHON cTeHOW (ByHKep, COCTOSALLMIA U3 OMOPHBLIX CTEH) C FOPU3OHTaNbHLIM
JHoM n hd. < 0,4.

(3) ByHKep C BEHTUNUPYEMbIM OHOM AOSMPKEH pacCMaTpMBaTbCs HE3AaBUCMMO OT CBOEN
dakTuyeckon rmbkocTn he/d; kak rmdkmin GyHkep.

(4)P Harpy3ku Ha BepTuKanbHble CTEHbl COCTaBMSAKTCA U3 CTaUMOHAPHOM COCTaB-
NALWEN Harpyskn, CAMMETPUYHBIX Harpy3oKk M cBOOOAHON COCTaBMSOLLEN HArpy3ku, Ha-
rpy3oKk 4YactuyHon noepxHocTn. Obe cocTaBngawowmMe OOMKHbI yCTaHaBNMBaATbCHA OENCT-
BYIOLLMMWN OOHOBPEMEHHO.

(5) NMoapobHble NonoXxeHns ons pacyeTa Harpy3oK 3anofHEHUS N Pas3rpy3kn ykasaHbl
B 3aBMCMMOCTM OT rmbkocTn ByHkepa B 5.2, 5.3 n 5.4.

(6) MNMonoxeHnsa no OONOSTHUTENbHBLIM Cry4asiM Harpysku OOSKHbl YYUTbIBATbLCA A1
crneumanbHbIX TUNOB BYHKEPOB, Kak Noka3aHo HUXe:

— OYyHKepbl C YCTpONCTBaMM Nofayn Bo3ayxa Ans nofiHOro MM 4acTUYHOro nceBno-
OXWXKEHUSA CbiNyyero matepunana, cm. 5.5;

— OYHKepbI, Y KOTOPbIX MOXET NOSABATLCA PAa3HOCTb TEMMNEpPATyp XPaHUMbIX CbIMy4mx
MaTepuanoB 1 KOHCTPyKuun ByHkepa, cMm. B 5.6;

— OYHKepbl C NPAMOYrOfbHbIM NONEPEYHbIM CEYEHNEM, CM. 5.7.

(7) Mpn nosiBNneHnn GONbLUMX IKCLEHTPUCUTETOB YKNagKM CbiNyvyero martepvana B
npouecce 3anosIHeHU UMK Pasrpy3kn OOSMKHbI YCTaHaBAMBATLCA 0COOble Harpy3ku. OHu
OOIMKHbI AeNCTBOBaTb HE OQHOBPEMEHHO C CUMMETPUYHBIMU UITM YaCTUYHBIMU NOBEPXHO-
CTHbIMW Harpyskamu, a JOITXHbl NpeacTaBnAaTb COOCTBEHHbIN OTAENbHbIA ClyYan Harpys-
Kn.

(8) Ecnn moxeT obecnevnBaTbCAa NOTOK B Tpybe BHYTpU Cbiny4yero matepmana 6e3 3o-
Hbl KOHTaKTa Mexay 30HOW TeveHus n cteHon ByHkepa (cm. 3.3 (3), To onpegeneHue pas-
MEpPOB MOXET OrpaHM4MBaTbCA YCTAHOBKOM HArpy3oK 3anofiHEHWs, Mpu 3TOM, B Clyyae
HeobXxo4MMOCTH, OOIMKHbI YYMTbIBATbCA YaCTUYHbIE MOBEPXHOCTHbLIE HArpy3Ku.

5.2 Cunocsol
5.2.1 Harpy3ku 3anonHeHus Ha BepTUKanbHble CTEHKMU

5.2.1.1 CuMmmMmeTpUYHbIe Harpy3Kn 3anosfiHeHUsA

(1) CummeTpuuHbIE HATPY3KH 3aMOTHEHHS (CM. pUCYHOK 5.1) TOIKHBI PACCUUTHIBATHCS 110
dbopmymam (5.1) — (5.6).

he

P

hf
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1 — aKBMBanNeHTHas NOBEPXHOCTb CbiNny4yero Mmartepuana,
2 — pacnpepeneHne gaBrieHUA B CEKTOpE C BEPTUKAJSIbHbIMU CTEHKaMU

PucyHok 5.1 — CuMMeTpUYHbIe Harpy3Kku 3anosiHeHuUs
B 30HE BepTUKanbHbIX CTEH OyHKepa

(2) MNocne 3anonHeHUst U B NPOLECCe YKNaaKW Cbily4ero matepuana ropusoHTarnbHble
Harpy3ku pps, Harpy3kn 3a CYET TPEHWUSI O CTEHKM Pyr U BEPTUKArbHbIE HArpy3ku Pys OOIMKHbI
YUYUTBIBATLCS, Kak NokasaHo aarnee:

Por (2) = ProYs(2) 5 (5.1)
Pur(Z) =1 P Y,(2); (5.2)
Ps(2) =Py | KY,(2) C: (5.3)
Pro = YKZ,; (5.4)
oy (5.5)
Y, (z)=1-e7*, (5.6)

roe y — XapakTepucTuieckoe 3HadeHue yaerbHOro Beca Cbinyyero matepuana;

L — XapakTepucTnyeckoe 3HayeHue KoadpduumeHTa TPEeHUS O CTEHKWU Cbiry4vero
MaTtepuana Ha BepTuKarnbHOW CTEHKe ByHKkepa;

K — xapaktepucTudeckoe 3HaydeHue KoapurumneHTa ron3oHTanbHOM Harpys3Kku;

z — rnybuHa matepmana B GyHkepe nof 9KBMBaNeHTHOM NOBEPXHOCTLIO Chinyye-
ro Mmatepuana;

A — nnowaab BHYTPEHHEro nonepeyHoro cevyeHusi byHkepa;

U — nepumeTp NOBEPXHOCTUN BHYTPEHHEIO NONEpPEeYHOro ceveHns byHkepa.

(3) Onsa cocTosiHMsl nocrne 3anofHEHNS1 PacCUYUTLIBAETCSl pPe3ynbTUpyloLlee XxapakTe-
PUCTUYECKOE 3HaYeHNe BepTMKamnbHbIX CUM pe3aHns CTeH (OaBneHue) Nzsk — C eANHULIEN
N3MepeHNsT CUMbl Ha eaUHULY ANWHbI B HAaNpaBrieHnun nepuMmeTpa:

N = [P (2) dz =pp, [2-2,Y,(2)]. (5.7)

lMpumeyaHue — Onpeapensaemasi gopmyrnon (5.7) pesynbTvpytoLwas cuna saBnaeTcs xa-
PaKTEPUCTUYECKUM 3Ha4eHMeM. [1pn 1Mcnonb3oBaHMM 3TOM (POpPMyIibl HY>XHO 0BpaTUTL
BHUMaHME Ha TO, YTODOblI HEe 3abbiTb COOTBETCTBYIOLLMI KOIPPULMEHT YacTU4HOM 6e30-
NMacHOCTU Ons BO3AencTBMI. [103TOMYy HYXXHO coGnogaTe 3TO yKasaHue, Tak Kak 3Ta
dopmyna yxe OOMmKHa OLEHMBATLCA Kak pesyrnbTaT cTaTU4eckoro pacyeta (C npumeHe-
HMem Teopum MembpaH obonouyku). Popmyna npuBegeHa B HACTOALWEM TEXHUYECKOM
KoAekce Ans Toro, YTobbl Nnoaaepatb NPOEKTUPOBLLMKA HECYLLIMX KOHCTPYKUMI MPpU UH-
TerpupoBaHun popmynbl (5.2). Kpome Toro, HyXkHO cocraTbCAa Ha TO, YTO W Apyrue Ha-
rpyskn (Hanpumep, YaCTUYHblE MOBEPXHOCTHbIE Harpy3ku) MOryT Bbl3blBaTb OOMOSHU-
TenbHble BEPTUKarbHbIE YCUMNNS B CTEHE.

(4) Ons onpegeneHus xapakTepucTUYECKUX 3HaYeHUn Tpebyembix napaMeTpoB Cbiny-
yero maTepuana (yaesbHbI BeC v, KO3MPMUUNEHT TPEHNA O CTEHKM L N KOIPPULMEHT ro-
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pU3oHTanbHoOW Harpy3kn K) OrmKHbI NPUMEHSATBLCSA MeTOAbl, ONUCaHHble B 4.2 n 4.3.

b)

W EE

F
|

/ /

1 — MeHblUee 3HaveHne zo U h/2 ons ceapHoro 6yHkepa knacca TpeboBaHum 2
U NPOM3BOSIbHOE AN1s APYTMX TOHKOCTEHHbIX OYHKepOoB kraccos TpeboBaHuii 2 n 3;
2 — NpOU3BOJSIbHOE 3HaYeHNe

PucyHok 5.2 — lNpoaonbHoOe n nonepeyHoe cevyeHue
C nNpeacTaBrieHMeM gMarpamMmm YaCTUYHOM NOBEPXHO-
CTHOW Harpy3kKu:
a — TOHKOCTEHHbIW KPYrnblin byHKep;
b — apyroun Kpyrnbin 6yHKep

5.2.1.2 YacTnyHasa noBepxXHOCTHasA Harpy3ka Ans criyvyas Harpys3ku: obwiume Tpe-
6oBaHus

(1)P Ons toro 4ytobbl y4yecTb HenmnaHoBble HECMMMETPUYHbLIE HAarpy3ku BCreacreve
aKcueHTpucuTeTa
M HegOCTaTKOB NPWU 3anosiHeHun ByHkepa, OAns criyyvyas Harpysku — 3anofiHEHWE OOSDKHbI
yCTaHaBNMBaTbCA YaCTU4YHblE MOBEPXHOCTHbIE HArpy3ku unu gpyrve nogxoslive ycra-
HOBKM Harpysok.

(2) Ons 6yHkepoB knacca TpeboBaHWiA 1 YaCTUYHON NOBEPXHOCTHOW Harpy3kon Ans
cnyyasi Harpysku — 3anofilHeHne MOXHO npeHebpeyb.

(3) Ansa 6yHKkepoB ANs XpaHEHUs1 NOPOLLKOOBPAa3HbIX ChiNyyYnx MaTepuanoB, KOTopble
3anonHaTCA
C NOMOLLBLIO YCTPOUCTB ANA Nnofadn Bo3gyxa, OT YCTAHOBKM YaCTUYHOW MOBEPXHOCTHOMU
Harpysku Ans criydyas Harpyskum — 3arnofHeHMe MOXHO OTKa3aTbCA.

(4) BennunHa 4acTM4HOM NOBEPXHOCTHOW HArpysku, yCTaHaBnMBaemow Ans criyvasi
Harpysku 3arnosiHeHne p,r AOIMKHa onpeaensaTbcs ¢ y4eTOM MakCMMarbHOro BO3MOXHOro
3KCLIEHTpUCUTETA € HACbIMHOro KOHyca, Nosly4aroLlerocss Ha NoBepXHOCTU CbiNyyero Mma-
Tepuana (cMm. pucyHok 1.1 b).
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(5) OcHOBHOE 3HAYeHWEe YaCTMYHOW MOBEPXHOCTHOW Harpysku Ons cnydasi Harpysku
3anorHeHne ppr AOMKHO YCTaHaBNMBaTbCS:

Por = CpiPns, (5.8)
rne pPnf — riokanbHoe  3Ha-

YeHne ropn3oHTarnbHoro gaBjieHn4d 3anoJiHeHnA Mo cbopmyne (51) B MecCTe, B
KOTOPOM yCTaHaBJ/IMBaE€TCA YaCTU4HadA NOBEPXHOCTHaA Harpya3ka,

C, =0,21C,,[1+2E2](1— ¢ olle )l | (5.9)
3pecb Cop — KOI(PMULMEHT Chinyyero matepuana A 4acTUYHOM MOBEPXHOCT-
HOW Harpysku
(cm. Tabnuuy E.1);
E = 2edd; (5.10)

Ecnu xe dpopmyna (5.9) naet otpuuarensHoe 3HaveHune, 10 Cpr JOMMKHO yCTaHaBMM-
BaTbCSA:

Cpr=0. (5.11)

€f — MaKCUMaIibHbIN 3KCLLEHTPUCUTET HACbIMHOIMO KOHyCa, BO3HWMKAMOLLEro Ha Mno-
BEPXHOCTU CbiNy4Yero maTepuana npu 3anosiHeHmm (CM. pucyHok 1.1 b);

(6) BennunHa 30HbI, B KOTOPOW AOMKHa yCTaHaBNMBATbLCS YacTMYHas NMOBEPXHOCTHas
Harpyska
(cM. pucyHok 5.2), cocTtaBnser:

s=nd,/16=0,2d, . (5.12)

(7) YacTnyHaa noBepxHOCTHasA Harpy3ka COCTOMT TOSbKO M3 FOPU30OHTarbHO OEWUCTBYHO-
LLler cocTaBnstoLLen Harpy3kn. Cunbl TPEHNUsI BCIEACTBUE 3TOW FOPU3OHTaNbHOM KOMMOHEH-
Thbl HArpy3KN y4nTbIBATLCA HE LOMKHbI.

(8) ®opma 4acTMYHON MOBEPXHOCTHOM HAarpy3ku Onsi Criydas Harpysku 3anosiHeHue
3aBUCUT OT POPMbI KOHCTPYKUMM OyHkepa. 10 OTHOLWIEHMIO K yCTaHaBMMBaEMbIM YacTuu-
HbIM MOBEPXHOCTHbIM Harpys3kam cregyeT pasnuyaTtb criegytolme KOHCTPYKTUBHbIE ¢hop-
Mbl ByHKepa:

— TONCTOCTEHHbIE BYHKepbI C KPYrIbiM NOMNepeYHbIM ceveHnemM, cM. 5.2.1.3 (kenesobe-
TOHHbIEe OyHKepbl);

— TOHKOCTEHHbIE ByHKEepbl C KPYribiM MOMNepeYHbIM CcevYeHneMm, cM. 5.2.1.4 (metannum-
yeckume ByHkepbl);

— ByHKepbl C HEKPYTTbIM MOMEPEYHbLIM CeYEHnEM, cM. 5.2.1.5.

5.2.1.3 YacTnyHasa noBepxXHOCTHasA Harpy3kKa Ans crnyyas Harpy3Ku: TONCTOCTEH-
Hble Kpyrnble OyHKepbl

(1) Ansa TONCTOCTEHHLIX KPYrMbiX OYHKEPOB OCHOBHOE 3HA4YeHME YaCTUYHOW MOBEpPX-
HOCTHOW Harpy3ku Ans cny4vas 3anonHeHue Py Ha KBagpaTHYH0 YaCTUYHYIO NOBEPXHOCTb C
AJIMHON CTOPOHblI S Ha MPOTMBOMOSOXHbIE MOBEPXHOCTU AOSMPKHO YCTAHaBNMBATLCS Kak
AencTeyloLlee cHapyxu (cMm. opmyny (5.12). Paamep 60KOBOW CTOPOHbI S JOSMKEH OTHO-
CUTbCS COOTBETCTBYHOLLNM obpasom K NCKPUBIIEHHOM NMOBEPXHOCTHU
(cMm. pucyHok 5.2 b).
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(2) JononHnTenbHO K 4EeNCTBYIOLLEN CHapYXM YacTUYHOW MOBEPXHOCTHOW Harpy3Ke Ppr
B OCTaBLUENCA 30He nepumeTpa byHkepa Ha O4MHAKOBOW BbICOTE CTEHbl (CM. PUCYHOK 5.2
b) pomkHa ycTaHaBnMBaTbCA HanpaBfeHHas BHYTPb [AOMOSIHUTENbHAA 4acTuyHas no-
BEPXHOCTHasi Harpyska:

Ppfi = Ppd 7, (5.13)
roe Ppr— OCHOBHOE 3HayeHue OEeUCTBYIOLLEeN CHapY>XU YaCcTUYHOW NMOBEPXHOCTHOM Ha-
rpy3Kku Ansa cryvasa Harpy3sku — 3anonHeHune no gopmyne (5.8).

lNpumeyaHue — BenunumHa n adpeKTMBHAA NOBEPXHOCTb HanpaBfiEHHOW BHYTPb Ha-

rPY3KN Ppri AOIMKHA BbIBMpaTbCA Takomn, 4TOObI pesynbTupytowas obemx cocrasnsio-

LWMX Harpyskn B MecTe, B KOTOPOM OHa JOJKHa yCTaHaBnMBaTbCH, B CpeAHEM B3auM-

HO YHUYTOXanach.

(3) YactnyHasa noBepxHOCTHast Harpyska Ansi cnydasi Harpy3ku — 3anofiHeHWe OOMmKHa
yCTaHaBnMBaTbCs
B NtOOOM MecTe cTeHbl ByHkepa. Ho 3T0 MOXeT paccunTbiBaTbCs MO CNocoby, onMcaHHOMY
B 5.2.1.3 (4).

(4) B TOnNCTOCTEHHBIX KPYrNbliX OyHKepax kracca TpeboBaHuii 2 MOXEeT BBOAUTLCA Yn-
poLleHHoe noaTBepxaeHne. B kayectBe HebnaronpusaTHOro Mecrta Ans yCTaHOBKM Yac-
TMYHOW MOBEPXHOCTHOW Harpy3km MOXET paccMaTpvMBaTbCA MNOSIOBUHA BbICOTbI BEPTU-
KanbHOro cTBofla anemeHTa. Hanbornbliee yBenuvyeHne Hanps>KeHUWn B NPOLEHTHOM OT-
HOLLEHUN MOXET NePEHOCUTLCS Ha ApPYrne 30Hbl CTEHbI B KA4YeCTBE pe3ynbTaTa YCTaHOBKM
4YaCTUYHOM MOBEPXHOCTHOW HArpy3kn B 3TOM MECTE, YMHOXasa ero Ha BefIMYMHY OTHOLLEe-
HWS1 TOPU3OHTaNbHOIO AAaBMEHMSA 3anofIHEHMSA B pacCMaTpMBaeMOM MECTe K ropu3oHTarnb-
HOMY [aBreHM1IO 3anoSIHEHUSA B MECTEe YCTaHOBKN YaCTUYHON NOBEPXHOCTHOW HarpysKu.

5.2.1.4 YacTuyHaa noBepxHOCTHaA Harpys3Kka ANl cny4yas Harpys3ku: TOHKOCTEH-
Hble Kpyrible GyHKepbl

(1) Ansa TOHKOCTEHHbIX Kpyrnbix 6yHkepoB (d./t > 200) knaccoB TpeboBaHun 2 n 3 yac-
TUYHasA NMOBEPXHOCTHAsi Harpy3ka Ansi Cny4vast 3anofiHeHUe OOJPKHA yCTaHaBMMBaTbCA Ha
BbicoTe S no cdopmyne (5.12). OHa nepegaeTcs OT MakCUManbHOroO OaBreHud, OEUCT-
BYIOLLLEro CHapyxu B OHOM MECTE, BENTMYMHOW Ppr HA NPOTUBOMOSIOXHYIO CTOPOHY (CM.
pUCyHOK 5.2 a). Xoa B HanpaBfeHUN OKPY>KHOCTU AOMMKEH YyCTaHaBNMBATLCS, Kak MOKa3aHo
HUXe:

Py = P COSO, (5.14)

roe ppr— YacTuyHasa NOBEPXHOCTHAsA Harpyska, AenCTBYIoLWas CHapy»xu, no opmyrne
(5.8);
0 — yrnoBas KoopauHaTa B HanpaBneHUn OKPYXHOCTU (CM. PUCYHOK 5.2 a).

(2) N'opusoHTanbHasa Harpyska, nony4yarLascsa U3 4YaCTUYHON NOBEPXHOCTHOW Harpys-
K/ ONs cnyvas Harpysku 3anornHeHune, Fpr ANA TOHKOCTEHHbIX KPYribiX ByHKepoB AOMmKHa
paccuntbiBaTbCA NoO popmyre (5.15):

F.r :gsdcppf. (5.15)

(3) Onsa GyHkepa u3 rogpuMpoBaHHbIX JIMCTOB Knacca TpeboBaHu 2 4acTuyHas no-
BEPXHOCTHAsi Harpyska MOXeT yCTaHaBnuBaTbCHA AeWcTBytowen Ha rnybuHe z, nog no-
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BEPXHOCTbIO Cbifyyero maTtepuana. [na z, AOMKHO yCcTaHaBnMBaTbCA MeHbLUee U3 cre-
AYOLNX 3HAYEHUN:

z,=2, M z,=0,5n_, (5.16)
roe h. — BbICOTa BEPTMKANbHOro ctBona ByHkepa (CMm. pucyHok 1.1 a).

(4) Ans 6yHkepoB ¢ GONTOBbLIMM M BMHTOBLIMU COEANHEHUAMM Krnacca TpeboBaHun 2
YacTU4Has NOBEPXHOCTHas Harpys3ka MOXEeT yCTaHaBNMBATbCS AeNCTBylOLen B nobom
NPoOu3BONbHOM MecTe. BenuunHa Harpysku, encTByOLWEeNn BepTUKanbHO Ha CTeHKYy OyH-
Kepa BOONb BCEMN BbICOTbl OyHKepa, MOXeT onpeaensaTbCs YNpOLLEeHHO MO eAMHOMY Mpo-
LLEHTHOMY YBESTMYEHUIO Harpy3Kku.

5.2.1.5 YacTnyHasa noBepxXHOCTHaA Harpys3ka Ans criyyas Harpy3Ku: HeKpyrnble
OyHKepblI

(1) Onsa Hekpyrnbix ByHKepoB KriaccoB TpeboBaHW 2 1 3 YaCTUYHbIE NOBEPXHOCTHbLIE Ha-
rpy3kn Ong criyyast Harpysku 3anofnHeHne OOMKHbI YYUTbIBATbCA 3a CHET YBENUYEHUS CUM-
METPUYHbIX Harpy3ok no (2) n (3).

(2) YacTnyHas noBepxHOCTHaA Harpyska, HanpaBreHHas CHapyXu, JOIDKHA yCTaHaBu-
BaTbCA OENCTBYIOLLEN B KaXXOOM MECTE M Ha Kaxaown rnybuHe B ByHkepe Ha BbicoTe S (MO
dopmyne (5.12) (cm. pucyHok 5.3 a).

(3) BennunHa paBHOMEpHOW YaCTUYHOW MOBEPXHOCTHOW HAarpy3Kku Pprnc AOIMKHA yCTa-
HaBnMBaTbCA

Ppf.nc = 0,36pr, (5.17)

roe Ppr NPeAcTaBnAeT OCHOBHOE 3HayYeHue YaCTUYHOW MOBEPXHOCTHOW Harpysku Ans
cnyyas Harpysku — 3anosiHeHue no cgopmyne (5.8). CooTBeTcTBYOWANA OUEHKa d; AOIMKHA
BbIBOOUTBLCA MO pUCYHKy 1.1 d).

lNpumeyaHue — 3HaveHVe 1 06 bEM PaBHOMEPHOW HArpy3KN Ppsnc BbIOPaH TakuM, YTo-
Obl pe3ynbTupylowme MOMEHTbI n3rnba ans GyHkepa ¢ NPSIMOYrofibHbIM NonepeYHbIM
ceyeHnem ByHkepa 6e3 BHYTPEHHUX CTSKEK NPUHMMArnCcs NPMMEpPHO TOro ke nopsiaka
BEMWYMHBI, KaK OH Morny4arncs fnpu yCTaHOBKE NOKarnbHOW Y4aCTUYHOM NOBEPXHOCTHOWN
Harpy3Kku pps B LLEHTPE CTEHbI.
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1— NPoOn3BOJyIbHOE 3Ha4YeHne

PucyHok 5.3 — lNpoaonbHoe 1 nonepeyHoe cevyeHue
C npeAcTaBrieHMEM AnarpaMmm Harpysku
AN HeKPYrnbiX 6yHKepoB:
a — cny4vau Harpy3ku — 3anosiHeHue;
b — cny4yan Harpy3ku — pa3rpyska

5.2.2 Harpy3ku npu pasrpy3ke Ha BepTUKanbHble CTEHKU
5.2.2.1 CummMmeTpUYHbIe Harpy3Kku npu pasrpyske

(1) Onga y4yeTta BO3MOXHOIO NpeLlecTBYOLWEro npueMa Harpy3ok B npoueccax pas-
rpy3Kku B cnyyae Harpysku Pasrpyska 4OmKHO yCTaHaBNMBaTbLCA yBENUYEHUE CUMMETPUY-
HbIX COCTaBIISAIOLLNX HArpy3Ku.

(2) Ana 6yHkepoB Bcex knaccoB TpeboBaHM CUMMETPUYHbBIE HArpy3Kn Npu pasrpyske
Phe VI Pwe BOIMKHBI ONpeaenaTbes No hopmynam:

Pre = Chpnf ; (518)

pwe :prwf’ (519)

rae Cp— KkoadpULMEHT pasrpy3ku Ansi FTOPU3OHTArbHbIX HArpy30K;
Cw — KO3(hPULMEHT pasrpy3ku Ans Harpy3ok 3a CHET TPEHUS O CTEHKMW.

KoadhpmumnenTsl pasrpyskmn C, n C,, B 3aBUCMMOCTU OT CYLLECTBYIOLLEro criydast 4oSK-
Hbl onpegensTbca n3 popmyn (5.20) — (5.24).

(3) Ins 6yHkepoB BCcex KraccoB TpeboBaHUI, KOTOPbIE Pasrpy>atoTcs C NOBEPXHOCTU
cbiny4yero martepmana, (a cnegoBaTernibHO, HE UMEKT TEYEHUA BHYTPU XPaHSALLErocs Cbl-
nyyero matepuana) OOMmKHbl NPUHUMAaTbLCA criegytowime 3Havyenns Cp n Cy,

Ch=Cy=1,0. (5.20)

(4) Ansa rmbkmx ByHkepoB knaccoB TpeboBaHUN 2 U 3 OOIMKHbLI yCTaHaBNMBATLCS Cre-
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AyLme 3Ha4YeHNa KOIPULMEHTOB Pasrpy3ku:

Ch=Co=1,15; (521)
Cw=11. (5.22)
roe Co — KO3(hPULMEHT pasrpysku Cbinyyero ma-

Tepuana.

(5) Ons rmbkmx ByHkepoB knacca TpeboBaHun 1, y KOTOPLIX AN onpeaeneHns Harpys-
KM UCNONb3YIOTCA CpedHne 3Ha4YeHss mapamMeTpoB Cbinyyero Matepuana K v u, B KavecT-
BE KO3(PPMLMEHTOB pasrpy3kn AOMKHbI NPUHUMATLCA CregyloLmne 3Ha4eHus:

Ch=1,15+15-(1+0,4eld;) - Cop; (5.23)
Cw=14-(1+0,4eld;); (5.24)
e = max(ey, o). (5.25)

roe e — MakCMMarbHbIW 3KCLLEHTPUCUTET HaCbIMHOMO KOHyCa, BO3HMKAIOLLEro Ha no-
BEPXHOCTU CbiNy4Yero matepuana npu 3anofiHeHuu;
€0 — 9KCUEHTpUCUTET CpedHen TOYKMN CIIMBHOIO OTBEPCTUS;
Cop — KOIDDULMEHT Chinyyero matepuana Ans YaCTUYHOW MOBEPXHOCTHOM Harpysku
(cm. Tabrnumuy E.1).

(6) Ansa cnyyasn Harpy3ku — pa3rpy3ka pacCYMTbIBaeTCs pe3ynbTUpyloLee 3HavYeHne Bep-
TUKanbHbIX CUI PE3aHUsi Ha CTEHE Nzsx — C €AVNHULIEN U3MEPEHUSI CUMbl HA EAVMHULY ASMHbI B
HanpaBneHn NepMMETPa CTEHbI:

N,g = Jz‘pwe(z)dz =C,p,.[z2-2Y,(z)]. (5.26)

lMpumeyaHue — Onpepensemasa dopmyrnon (5.26) pesynbTupytowas cuna siBnsieTcs
XapaKTepUCTUYECKMM 3Ha4YeHueM. [1pn ncnonb3oBaHMM 3TOM POPMYIbl HY>XHO obpa-
TUTb BHMMaHME Ha TO, YTOObl He 3abbITb COOTBETCTBYHOLWMI KOIDPPULMEHT YAaCTUYHOM
6e3onacHoOCTM Ans BO3AenCTBUNA. [0aTOMy HYXHO cobntogatb 3TO yKasaHue, Tak Kak
aTa dopMyna yxe [OMmKHa OLEeHMBaTbCA Kak pes3ynbTaT CTaTUYecKoro pacyeta (C
NpUMeHeHnem Teopun memopaH obonoudkm). Popmyna npmeBeneHa B HACTOSALLEM TEX-
HWYECKOM KodeKkce Ons Toro, 4Tobbl nogaepxaTb NPOEKTUPOBLUMKA HECYLLUMX KOHCT-
PYKLUMA Npy MHTErpuposaHumn copmynbl (5.19). Kpome TOro, Hy>kHo cocrnaTtbCsl Ha TO,
4YTO W Opyrve Harpysku (Hanpumep, YacTuyHble NOBEPXHOCTHbIE Harpy3ku) MOryT Bbl-
3bIBaTb JOMNOSIHUTESbHbIE BEPTUKASbHbIE YCUINUSA B CTEHE.

5.2.2.2 YacTu4yHaa NnoBepXHOCTHAasA Harpy3ka Ans cryvyasi Harpy3ku — pasrpy3ka:
ob6Lwue TpeboBaHusA

(1)P YacTtnyHble NOBEPXHOCTHbIE HAarpy3kn AMs Crnyvas Harpys3ku — pasrpyska OOImK-
Hbl yCTaHaBNUBATLCS AN TOro, YTobbl y4eCTb Kak HEMNNaHOBbIE HECUMMETPUYHbIE Harpys-
Kn npwu pasrpyske ByHkepa, Tak
N SKCLEHTPUCUTETLI NPY 3anofiIHEHMM 1 pasrpy3ke (CM. pucyHok 1.1 b).

(2) Ona 6yHkepos knacca TpeboBaHUn 1 4aCTUYHOW MOBEPXHOCTHOW Harpy3kon Ons
crny4vasi Harpyskum — pasrpy3ka MOXHO npeHebpeuyb.

(3) Ona 6yHkepoB knaccoB TpeboBaHun 2 n 3 ANa OLEHKM Harpy3oK Npu pasrpyske
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AOMKHbI UICNONBb30BaTbLCA METOAbI 3TOro pasgena.

(4) Ona 6yHkepoB kraccoB TpeboBaHUM 2 1 3 OONOSTHUTENBbHO K MeTo4am 3TOro pas-
Aena gomkHbl NPUMEHATLCA YCTAHOBKWU Harpy3ok Ans rmbkoro 6yHkepa (5.2.4) ¢ 6onbLummmn
aKcueHTpucuTeTamm npu pasrpyske (cMm. 5.1 (5) kak oTAenbHbIA Criydan Harpysku, ecrnv K
HUM OTHOCUTCS OL4HO U3 CreayloLwmnx YCroBUn:

— BKCLEHTPUCUTET CIIMBHOIO OTBEPCTUS €, BOMbLUE KPUTUHMECKOTO 3HAYEHUS €ocr = 0,25d,
(c™m. pucyHok 3.3 ¢);

— MaKCUManHbIA 3KCUEHTPUCUTET NpW 3anonHeHun ey 6onblue KpUTUYECKOro 3Hade-
HUA €fcr = 0,25d,,
a rmbkocTb ByHKkepa bonbLue npegensHoro aHadenns (he/dg)im = 4,0 (cM. pucyHok 3.4 d).

(5) omKHO NPUMEHATLCA OCHOBHOE 3HAYeHWe YaCTMYHOW NOBEPXHOCTHOW Harpysku
ANSA cnyyas Harpysku — pasrpyska, Ppe:

Ppe = CpePre, (5.27)
npu atom ans he/d; > 1,2 pencteyeT Cpe NO opmyne (5.28).
C,, =0,42C_[1+2E*]-(1-exp{-15[h, / d,)-1]}). (5.28)

Ans hJd. < 1,2 pencteyeT HanbonbLuee 3HadYeHne, onpeaeneHHoe no gopmynam (5.28),
(5.29) nnmn (5.30).

C,.20272C, {(h, /d,-1+E}; (5.29)

Cpe= 0, (5.30)

C E = 2eld, (5.31)

n e = max(ey, €o), (5.32)
roe er — MaKkcuMMaribHbIN

9KCLEHTPUCUTET HACBINHOIO KOHYCa, BO3HUKAKOLWEro Ha NOBEPXHOCTU Cbiry4vero
MaTtepuana npu 3anonHeHnn (cM. pucyHok 1.1 b);
€0 — JKCUEHTpUCUTET cpeaHen TOYKM CIIMBHOrO OTBEPCTUS;
Phe — JIOKaNbHOE 3HA4YeHWEe TOpPU3OHTANbHOrO [OaBNEHUA pasrpy3km no dopmyne
(5.18) B mMecTe, B KOTOPOM YCTaHaBMMBAETCA YaCTMYHAsA MOBEPXHOCTHAasi Harpys-
Ka;
Cop — KO3MPULMEHT CbiNyyero martepuana Ansg 4acTUYHOW MOBEPXHOCTHOW Harpysku
(cm. Tabnuuy E.1).

(6) YactTnyHaa noBepxHOCTHAA Harpyska Ans criydas Harpysku — pasrpyska CoCTOUT
TONbKO N3 OEeUCTBYIOLEN TOPU3OHTANbHO COCTaBnsowWwen Harpy3ku. [JononHuTebHble cn-
Nbl TPEHUSA BCNEACTBME rOPU3OHTANIbHOM KOMMOHEHTbI Harpy3ku He JOMKHbl Y4UTbIBATbCS.

(7) dopma YaCTUYHOM NOBEPXHOCTHOW HArpys3ku ONA crnyyas Harpys3km — pasrpyska
3aBUCUT OT (POPMbl KOHCTPYKUMM ByHKepa. B HacTodweM TeXHMYEeCKOM KOLEKCe C TOYKM
3peHnsa yCcTaHaBNMBAEMbIX YaCTUYHbIX NOBEPXHOCTHbIX HArpy3oK pasnuyatoT cnegyrowime
POpPMbI KOHCTPYKLUKN BYHKEPOB:

— TONCTOCTEHHble BYyHKEPbI C KPYrNbIM NONepeyHbIiM cedeHneM, cM. 5.2.2.3 (kenesobe-
TOHHble ByHKepbl);

— TOHKOCTEHHble ByHKepbl C KPYribiM MOMepeyYHbIM cevYeHneM, cM. 5.2.2.4 (meTtannum-
yeckume ByHkepbl);
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— BYHKepbl C HEKPYITIbIM MoNepeYHbIM ceveHnem, cm. 5.2.2.5.

5.2.2.3 YactnyHas noBepxXHOCTHasi Harpyska osns criyyasi Harpy3ku — pasrpyska: Tosn-
CTOCTEHHbIE KpYrible cunocbl (byHkepbl)

(1) Ana TONCTOCTEHHbIX Kpyrnbix OYHKEPOB OCHOBHOE 3HA4YeHMEe 4aCTUYHOW MOoBEepX-
HOCTHOW Harpysku Ans criyqyas Harpy3kv — pasrpyska ppe Ha KBapaTHYH YacTUYHYIO MO-
BEPXHOCTb c AJNIMHON CTOPOHBbI S
(cm. dbopmyny (5.12) Ha NPOTUBOMONOXHbIE NMOBEPXHOCTU AOSMKHO YCTaHaBNMBATLCSA Kak
AENCTBYIOLLEE CHAPYXM B COOTBETCTBUM C PUCYHKOM 5.4 b).

(2) OononHMTenbHO K AEWCTBYIOLLEN CHAPYXW YaCTMYHOM MOBEPXHOCTHOW Harpyske
Ppe B OCTaBLUENCA 30He nepumeTpa byHkepa Ha OAMHAKOBOW BbICOTE CTEHbI (CM. PUCYHOK
5.4 b) pomkHa ycTaHaBnNMBaTbCH HanpaBneHHas BHYTPb AOMNOMHUTENbHAs YacTuyHas no-
BEPXHOCTHAs HarpysKka Ppe;:

Ppei = Ppel 7, (5.33)

i€ Ppe — OCHOBHOE 3Ha4YeHWe AENCTBYIOLLEN CHAapYXN YaCTUYHOWN MOBEPXHOCTHOW Harpy3ku
no coopmyne (5.27).

lMpumeyaHue — BenunumHa n apekTMBHas NOBEPXHOCTb HanpaBfieHHOW BHYTPb Ha-
FPY3KN Ppei AOIMKHA BbIBUpaTbCA Takor, 4Tobbl pesynbTupyowwas obenx coctaBnsio-
LLMX Harpyskn B MecTe, B KOTOPOM OHa JOJKHa yCTaHaBnMBaTbCH, B CpeAHEM B3auM-
HO YHUYTOXanach.
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1 — MeHbLUee 3HaveHune zo u h/2 pna ceapHoro 6yHkepa knacca TpeboBaHumn 2
U NPOM3BOSbHOE AN APYrMX TOHKOCTEHHbIX BYHKEpOB knaccoB TpeboBaHum 2 n 3;
2 — Npou3BONbHOE 3HAYeHne

PucyHok 5.4 — lNMpoaonbHoOe U nonepeyHoe ceyeHue
C npeacTaBrieHMEM anarpaMmm
YaCTU4YHOMN NOBEPXHOCTHOWN HArpy3Ku npu pasrpys-
Ke:
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a — TOHKOCTEHHbIN KPpYrnbli OyHKep;
b — apyroun kpyrnbin 6yHkep

(3) YactnuHaa noBepxHOCTHAA Harpyska Ans criydas Harpy3ku — pasrpyska JorpkHa ycrta-
HaBnuBaTbLCS B NIO6OM NPON3BONIBHOM MeCTe CTeHbl ByHkepa. Ho 3TO MOXeT paccHnTbiBaTbCA
no cnocoby, onncaHHomy B 5.2.2.3 (4).

(4) B ToncToCTEHHbIX Kpyrnbix ByHKepax knacca TpeboBaHun 2 MOXET BBOAUTLCS Y-
poweHHoe noareepxaeHne. B kavectBe HebnaronpuAaTHOro mMecrta And YCTaHOBKM 4Yac-
TUYHOW MOBEPXHOCTHOW Harpy3km MOXET paccMaTpvBaTbCA MOMOBUHA BbICOTbI BEPTU-
KanbHOro cteosfia anemeHTa. Hambonbllee yBenuyeHne HanpsikeHun membpaHbl B Npo-
LlEHTHOM OTHOLLEHUN MOXET NepeHOCUTLCA Ha APYrMe 30Hbl CTEHbI B Ka4ecTBe pesyrbTa-
Ta YCTAHOBKM YaCTUYHOW NMOBEPXHOCTHOW Harpy3ku B 3TOM MeCTe, YMHOXas ero Ha Benu-
Y/MHY OTHOLLEHWS rOPU3OHTarbHOro AaBrneHUs 3anoSfiHeHUs B paccMaTpuBaeMoM MecTe K
FOPU3OHTaNbHOMY AaBIIEHWNIO 3aNOfNHEHUA B MECTE YCTAHOBKN YaCTUYHOW NOBEPXHOCTHOM
Harpysku.

5.2.2.4 YacTnyHasa noBepxXHOCTHasA Harpy3ka Ans criyvyas Harpy3ku — pasrpy3ka:
TOHKOCTEHHble OyHKepbl

(1) Anga TOHKOCTEHHbIX KPYrnbiX ByYHKEpOB knaccoB TpeboBaHun 2 n 3 yactmyHas no-
BEPXHOCTHas Harpyska A criydas pasrpyska AOrkKHa yCTaHaBnNmMBaTbLCA Ha BbICOTE S MO
dopmyne (5.12). OHa nepepaeTca OT MakCUMarbHOro AaBneHns, AeNCTBYIOLWEro BHYTPU
B O/HOM MeCTe, BENTMYUHON Ppe HA MPOTUBOMONOXHYIO CTOPOHY (CM. pUCyHOK 5.4 a). Xoa B
HarnpasIieHNUN OKPY>XHOCTU AOIMKEH yCTaHaBNUBATLCS:

Ppes = Ppe COSO, (5.34)

rAe Ppe — YaCTMYHAs MOBEPXHOCTHAs Harpyska, AeNCTBYylOLAs CHapyxu, no ydop-
myne (5.27);
®  — yrnoBasi KOOpAMHaTa B HaNpaBneHUM OKPYXXHOCTK (CM. PUCYHOK 5.4 a).

(2) N'opusoHTanbHasa Harpyska, noslyyaroLascsa 3 YaCTUYHON NOBEPXHOCTHOW Harpys-
K/ ONs cryvas Harpysku — pasrpyska, Fpe ANst TOHKOCTEHHbIX KPYrnbiX OYHKEpoB AOMmKHa
paccunTbiBaTbCs no gopmyne (5.35):
F,=Zsdp (5.35)
pe 2 clMpe "
(3) Ansa ceapHoro 6yHkepa knacca TpeboBaHMi 2 YacTUYHasA NOBEPXHOCTHAs Harpyska

MOXET yCTaHaBIIMBaTbCA Ll,GIZCTByPOLIJ,eVI Ha rny6|/|He Zp No4 NOBEPXHOCTbK HAaCbIMHOIo
CblpbA. ans Zp OOJKHO yCTaHaBJIMBaTbCA MEHbLLIEe N3 cnegyrwmnx 3HAYEHUM:

z,=2, U z,=0,5h,, (5.36)
roe h.— BbICOTa BepTUKanbHOro cteona byHkepa (CM. pucyHok 1.1 a).

(4) Ansa 6yHkepoB ¢ BONTOBBLIMM M BMHTOBLIMU COEANHEHUAMM Krnacca TpeboBaHumn 2
YacTMYHasi MOBEPXHOCTHAA Harpy3ka MOXeT yCTaHaBnMBaTbCA OENCTBYHOLLEN B foOOM
NPoOu3BONbHOM MecTe. BenvunHa Harpysku, OeNCTBYOLLEN BEPTUKANBHO Ha CTEHKY OyH-
Kepa BOONb BCEN BbICOTbI OyHKEpa, MOXET OnpeaensaTbCcsa YNpoOLEeHHO NO €4MHOMY Mpo-
LEHTHOMY yBENUYEHMIO Harpy3kn. B kayecTBe anbTepHaTUBLI MOXET MPUMEHSTLCA METOo.
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no 5.2.3.

5.2.2.5 YacTuuyHas noBepxXHOCTHas Harpyska Anfa criyyasi Harpy3km — pasrpyska:
HeKpyrnbie byHKepbl

(1) Onsa Hekpyrnbix ByHKepoB KriaccoB TpebosBaHW 2 1 3 YaCTUYHbIE NOBEPXHOCTHbLIE Ha-
rpy3ku Oons criydast Harpysku — 3anoSfTHEHVE AOMKHbI YYMTbIBATbCA 3a CHET YBENMYEHUS] CUM-
METPUYHBIX Harpy3ok no (2) u (3).

(2) YacTnyHas noBepxHOCTHasA Harpyska, HanpaBreHHas CHapyXu, JOIDKHA yCTaHaBNu-
BaTbCA OENCTBYIOLLEN B KaXXOOM MECTE M Ha Kaxgow rnybuHe B GyHkepe Ha BbicoTe S (MO
dopmyne 5.12) (cm. pucyHok 5.3 b).

(3) BenuunHa npmvema paBHOMEPHOW, CUMMETPUYHOM YaCTUYHOW MOBEPXHOCTHOMW Ha-
FPY3KW Ppe,nc BNA HEKPYINbIX BYHKEPOB AOIMKHA YCTaHaBMMBATLCS

Ppe,nc = 0,36ppe, (5.37),

roe Ppe — OCHOBHOE 3Haue-
HME YaCTUYHOW MOBEPXHOCTHOW Harpysku Ons criydyas Harpys3kv — pasrpyska
(cMm. dopmyny (5.27).

lMpumeyaHue — 3Ha4veHne U O0ObLEM PaBHOMEPHOW HArpy3ku Ppenc BbIOpaH Takum,
4TObbI Pe3ynbTMpyLWmMe MOMEHTLI U3rnba ans ByHkepa ¢ NPAMOYrofbHbIM Nonepey-
HbIM cevyeHneM OyHkepa 6e3 BHYTPEHHUX CTSKEK NPUHUMancsa npuMepHO TOro Xe Mno-
psaKa BEMNWYMHbI, Kak OH Mony4vancs npu yCTaHOBKE FIOKaribHON YaCcTUYHOW NOBEPXHO-
CTHOW Harpy3ku Ppe B LIEHTPE CTEHbI.

5.2.3 PaBHOMepHOe NOBbIWEHUe Harpy3kKu Kak 3ameHa 4aCTUYHOW NMOBEpPXHOCT-
HOW Harpy3ku ons criyd4aeB Harpy3ku — 3anosiHeHue U pasrpy3ka Kpyrnbix 6yHkepoB

(1) Ona 6yHkepoB knacca TpeboBaHUN 2 MeTo YaCTUYHbIX MOBEPXHOCTHbLIX Harpy3oK
no 5.2.1 n 5.2.2 ansa y4yeta acCMMMETPUM NMpU 3anosTHEHNN N pasrpy3ke NpUBIIMKEHHO MOo-
XeT 3aMeHSATbLCA PaBHOMEPHbBIM yBENUYEHUEM Harpy3Ku.

(2) Onsa Hekpyrnbix GYHKEPOB paBHOMEPHOE MOBbLIWEHWE onpefeneHo B 5.2.1.5 u
5.2.2.5.

(3) Onsa kpyrnbix 6GyHKkepoB cnefyoLlime YyCTaHOBKM LOMKHbI NPUMEHATLCA TOMBbKO TO-
raa, Koraa BepTuKanbHbIA CTBOM ByHKEpPa Ha HUXKHEM U BEPXHEM KOHLe obpasoBaH COOT-
BETCTBYIOLLMMU SNEMEHTAMM XECTKOCTU MPOTUB ropu3oHTanbHbIX gedopmaumi. Kpyrnas
unnuHapuyeckas obwmnska ByHkepa Ha BEPXHEM KOHLIE M B TOYKE Onopbl Mo BCceMy obbe-
My OOSDKHa yOoepXuBaTbCs, K MpUMepyY, KOHCTPYKTUBHBIM COeOMHEHUEM C KpbILWEen unn
KOIMbLIOM »XECTKOCTH.

(4) Y TONCTOCTEHHbIX KPYrIbIX BYHKEPOB pe3ynbTUPYIOLLNE rOPU3OHTasNbHbIE HarpysKku
ANA cnyyas Harpysky — 3anofiHeHUe Ppry U Pasrpyska Pre,y OOMKHBI paccynTbIBaTLCA MO

dopmynam:

Phtu = Pnf - (1 + CCpy); (5.38)
Phe,u = Pne - (1 + CCpe) (5.39)
c £=0,5+ 0,01 (dof) (5.40)
" £>1,0, (5.41)

roe Ppr— CUMMETPUYHAA TOPU3OHTAllbHadA Harpy3ka nocre 3anoJiIHeEHUA Mo cpopmyne
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(5.1);

Pre — CUMMETPUYHAA ropu3oHTanbHas Harpyska npu pasrpyske no dopmyne
(5.18);

Cor — KO MPUUMEHT YaCTUYHOWN NOBEPXHOCTHOW HArpy3ku Ans criydyas Harpyskm —
3anonHeHune no gopmyne (5.9);

Cpe — KOIMDPULMEHT HaCTUYHON MOBEPXHOCTHOWM HArpy3Kku ANsA criyqast Harpysku —
pasrpyska no gpopmyrne (5.28).

(5) Ans TOHKOCTEHHBIX KPYrbIX BYHKEPOB Pe3ynbTUPYIOLLME TOPU3OHTamNbHbIE Harpy3s-
KW ONsi cnyyvasi Harpy3ku — 3arnofiHEHUE Ppry U Pasrpy3ka Phrey W BblTEKAKOLLME U3 HUX Ha-
rpy3Kku 3a cyet TpeHus o CTEHKM Pwfu
W Pwe,u BOMKHBI PACCYNTBLIBATLCS NO hopmynam:

Prtu = Pnr- (1 +0,5C); (5.42)
Pwru = Pwr- (1 + Cp); (5.43)
Preu = Pre - (1 +0,5Cpe); (5.44)
Pwe,u = Pwe - (1 + Cpr), (5.45)

roe pwf— CUMMETPUYHAA Harpyska 3a CYeT TPEHUs O CTEHKM AN criyvas Harpysku —
3anonHeHwune no copmyne (5.2);
Pwe — CUMMETPUYHAA Harpyska 3a cyeT TPEHUSA O CTEeHKWU ONa crnyyas Harpysku —
pasrpyska no gpopmyne (5.19);

MapameTpbl Pps, Phe; Cor U Cpe AOIMKHBI paccyMTbIBaTLCH MO ONMCaHHOMY B (3) croco-
Oy.

5.2.4 Harpy3ku npu pasrpy3ke KpyribiX cunocoB (0yHKepoB) ¢ G0nbLUMM 3KC-
LLeHTPUCUTETOM NpPU pasrpyske

5.2.4.1 O6wme nonoxeHus

(1) Ecnn aKCcUEeHTpPUCUTET CIMBHOIO OTBEPCTUS €, BOomblue KPUTUYECKOro 3Ha4vyeHust
€o.cr = 0,25d,, TO
B OyHKepax knaccoB TpeboBaHun 2 n 3 ons ydeta 3KCLLEHTPUYECKON pasrpy3km B doopme
KaMMHHOrO NOTOKa Hapg, ClMBHBIM OTBEPCTUEM AOSMKHbI NPUHMMATBLCA NMPUBEAEHHbBIE HUXE
MEeTOAbl ANs onpeaeneHns pacnpeneneHnsa Harpyskm (CM. pucyHok 5.5 a).

(2) Ecnu makcMmanbHbIN 3KCLUEHTPUCUTET Npu 3anofiHEHUN € BomnbLue KPUTUYECKOrO 3Ha-
YeHus €fcr = 0,25d.,
a rmbkocTb OyHkepa 6onbwe hJ/d; = 4.0, To ana 6yHkepoB KraccoB TpebosaHuh 2 U 3
OOJTKHbI MPUMEHATLCS MPUBEAEHHbIE HWXKE MeToAbl ANs onpeaeneHus pacnpegeneHuns
AasneHus B OyHkepe. OTO pacnpeneneHne gaBneHna MOXeT HacTpamBaTbCs B BUAE pe-
3ynbraTta obpasoBaHus 9KCLLEHTPUYECKOrO KaHana noToka
B TpyGe (cm. pucyHkun 3.4 d) n 5.5 a).

(3) Ecnn npumeHnmo, (cm. (1) n (2), To metoabl No 5.2.4.2 n 5.2.4.3 0OMKHbI yCTaHaB-
NMBaTbCA KaK OTAeNbHble He3aBMCUMbIE CIlydau Harpys3ku. OTW OONOSTHUTENbHbIE CnyYyaun
Harpy3ku He 3aBUCAT OT TeX, KOTopble onpeaeneHbl JaBneHNAMU 3arnofiHEHUS U Pasrpys3ku
NO MeTo4aM YaCcTUYHOM NOBEPXHOCTHOM Harpy3skm B 5.2.2 n 5.2.3.

(4) OnpepeneHne aTUX Harpy3ok AOSMKHO NPOBOAUTBCH C MCMOSIb30BAHUEM HUKHERO
XapaKTEPUCTUYECKOrO 3HAYEHNA TPEHUSA O CTEHKN [ U BEPXHErO XapakTepUCTUYECKOro 3Ha-
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YeHUs yrna BHYTPEHHEro TPEHUs ¢;.
(5) Ons 6yHkepoB knacca TpeboBaHUM 2 paspelleH ynpoLeHHbIn metoqd no 5.2.4.2.
[ns 6yHkepoB knacca TpeboBaHun 3 OOMKHbI MPUMEHATLCA MeToabl Mo 5.2.4.3.

5.2.4.2 MeTtoabl AnA 6yHKepoB Kinacca TpeboBaHumn 2
5.2.4.2.1 TeomeTpunsa KaHana Te4yeHus
(1) Ons 6yHkepoB knacca TpeboBaHWMn 2 pacyeTbl SOMKHbI NPOBOAUTLCA TOMBbKO AN1S

pa3Mepa KaHana TeYeHusl, KOHTaKTUPYIOLLEro co CTeHol GyHkepa. Pa3mep 30HbI TEYEHUS
NPV 3TOM JOIMKEH ONPeaensATbLCS No 3HAaYeHMIo yrna

0, = 35°. (5.46)

5.2.4.2.2 TonwuHa CTEHOK Npn 3KCLEHTPUYECKON pa3rpy3ke
(1) B 30He TeyeHusi ropu3oHTarnbHble Harpy3kM Ha BepTUKanbHY CcTeHy ByHkepa (CMm.
PUCYHOK 5.5 C) OMKHbI NPUHMMATLCA No hopmyre
Phce = 0. (5.47)
(2) B 30He, B KOTOPOW CbiNy4nin MaTepuan He OBWXKETCH, rOpU3OHTarnbHbIE Harpysku
Ha BepTuKanbHYyl0 CTeHy ByHKepa OOKHbl YCTaHaBNMBaTbCA Ha rnybuHe z (CM. pUCyHOK
5.5.c) no bopmynam:

Phse = Pnf, (5.48)

Phae = 2Pnf, (5.49)
a Harpyska TPEeHMEM O CTEHKM Ha CTEHY Ha rnybuHe z — no oopmyrnam:

Pwse = Pwr, (5.50)

Pwae = 2Pwf, (5.51)

rae prr— ropusoHTanbHas Harpyska Ang criydyas Harpysku — 3anofnHeHue no gopmyne
(5.1);
Ppwr— Harpyska 3a CYeT TPEHUS O CTEeHKM ANs Crnyvas Harpysku — 3anofHeHne no
dopmyne (5.2).

lMpumeyaHue — IOTOT YNPOLLEHHbIN METO COOTBETCTBYET «MNYCTON» BbITSXKKE (NYyCTON
KaHan TeYyeHus) n No3TOMy, UHOraa, aeT OYeHb KOHCEPBATMBHbIE HArpy3Ku.

(3) B kauecTBe anbTepHaTUBbBI MOTYT MCNOMb30BaTLCA U MeToAbl No 5.2.4.3.2.
5.2.4.3 MeTop ana 6yHKepa Knacca Tpe6boBaHuun 3
5.2.4.3.1 TeomeTpunsa KaHana Te4yeHus

(1) TeomeTpus 1 NonoxeHve KaHana Te4YeHus OOIMKHbI BbibUpaTbCca Takum obpasom,
4yTOObI 32 CHET 3TOro ageKkBaTHO yYUTbIBaNnCb reomeTpus ByHkepa, yCrnoBus pasrpysku u
CBOWCTBA CbiNy4yero maTepuana.

(2) Ecnn ycnoBue pasrpy3ku BbIBOOMTCS K KaHany TeYeHWUs XOpOLLO onpenerieHHon
reoMeTpun N MecTONOSIOXKEHMUS, TO JOITXHbI OblTb MPUHATLI COOTBETCTBYIOLLIME NapaMeTpbl
ANs 3TOro KaHarna TevyeHus.

(3) Ecnu reomeTpus kaHana TeYeHUs He MOXEeT BbIBOAUTLCA HENoOCPeACTBEHHO W3
pacrnonoXeHNs CIIMBHbIX OTBEPCTUA U reomeTpum ByHkepa, TO pacHeTbl JOSMKHbI NPOBO-
ANTbCA KaK MUHMMYM C TpeMms pasHbIMW paguycaMmmn KaHana TedeHus re, 4Tobbl yyYecTb
cny4vaviHoe N3MeHeHune BEMNYUHBI KaHana TeyeHns
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BO BpeMeHN. rlpl/l 3TOM OOJTXHbl Y4UTbIBATbCA clrieayroume Tpu 3Ha4eHNA.

re = Kar, (5.52)
re = Ko, (5.53)
re = Kaf, (5.54)

roe r — paguyc kpyrnoro OyHkepa (= d./2).
lMpumeyaHue — 3HaueHus ki, ko n K3 AOMKHbI ONpeaenaTbCa B HAUWMOHAaNbHOM npu-
noxexHunn. PekomeHpgytotcs cootseTcTBeHHO 0,25, 0,4 nnu 0,6.

(4) OKCUEHTPUCUTET KaHana TeyeHust e; (CM. pUCyHok 5.5) gormkeH ycTtaHaBnmMBaTbCs
C NOMOLLbHO:

e =r{n-(1-G)+(1-n)-v1-G}, (5.55)

roe G =rdr, (5.56)
_u

n= ang,’ (5.57)

30€eCb U— HWXHEE XapaKTepuCTU4eckoe 3HayeHue KoadpduumeHTa TpeHus O
CTEHKW A5 BepTUKanbHOW CTeHbl ByHKepa;
$; — BEpXHEe XapaKkTepUCTMYECKOE 3HAyeHue Yyrna BHYTPEHHEro TpeHus
XpaHsLWEerocs cbinyyero matepuana;

r. — pacyeTHOe 3HavYeHne paguyca kaHana TedeHna no popmynam (5.52) — (5.54).
lMpumeyaHue 1 — Heobxoanmo ykasaTb Ha TO, YTO Bcerga ¢y < ¢;, Tak Kak B NPOTUB-
HOM crny4ae obpasoBbiBanacb 6bl MOBEPXHOCTb CKOSMBbXEHUS BHYTPW CbiNydero marte-
puana. 3To 3HauuT, 4To B hopmyrne (5.56) Bceraan < 1.
lMpumeyaHue 2 — DKCUEHTPUCUTET KaHana Te4eHnsa e, MOXeT, Kak BUOHO U3 pUCYHKa
3.4 d), BapbUpoOBaTbCH.
OH 3aBMCUT HE TONbKO OT OLHOrO 3KCLIEHTPUCUTETA CIMBHOMO OTBEPCTUS. YKa3aHHbIN
MeTon npeaycMmaTpmBaeT ydeT Taknx CuTyauumn, Kotopble npu nobon reometTpmum GyH-
kepa n KOHCTPYKTUBHOM pacnonoXXeHnn npuBoOaAT
K HebGnaronpuATHbIM OTHOLLUEHUSIM. OKCLUEHTPUCUTET KaHana TeyeHus MOXeT B pe-
3ynbtate 3T0ro ObiTb MEHbLUE KPUTUYECKOro 3KCUEHTpUcuTeTa 3anofiHEHUSI €rcr U
MEHbLLE KPUTUYECKOro SKCLIEHTPUCUTETA Pa3rpy3Kku €e cr.
lMpumeyaHue 3 — JTO onpeneneHne MNofoXeHUss U pasMmepa kaHana TeyeHusi OCHO-
BblBaeTCA Ha NpUHUMNE MUHUMN3ALUN COMPOTUBIEHUSA TPEHUIO CbiNy4yero maTepuana
no nnowagun Kpyra kaHana TedeHns npu ynpoweHHOM JONYLEeHUN, YTO NepuMeTp Ka-
Hana TeveHus npeacraesnseT cobow kpyrosyt Ayry. [ns onpegeneHvs nepumetpa
KaHana Te4eHnsa MoryT NPUMEHATLCA U Apyrne noaxoasiwmne MeTobl.
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BepTukanbHas lMonepe4yHoe ceve-
npoeKums Hue

1 — cTatnyeckoe gaBreHue; 2 — CNOKOWHbIN CbiNyyYnuid maTepuan,
3 — KaHan TevyeHus; 4 — gaBrieHne TeYeHus; 5 — MecTHOe MOoBbILLEHWE OaBreHns

b) c)

1 — CTaTUYECKOe JaBJICHUE; 2 — CIIOKOWHBIH CBIITYYHiA MaTepuan;
3 — KpaeBble Harpy3KH KaHasla TeueHus; 4 — MaBJieHHe KaHalla TeUeHUs

PucyHok 5.5 — KaHan TeuyeHusi u pacnpegerneHve aaBrieHUs
npu pasrpy3ke ¢ 60NbWNMUN IKCLLEHTPUCUTETAMMU:
a — KaHan Te4yeHuA U pacnpeaerieHne AaBreHus;
b — reomeTpua KaHana Te4yeHus;
C — pacnpepgeneHue gaBreHusA

(5) Ecnu aTto He npoTMBOPEYUT NpuBELEHHbIM Bbille TpeboBaHMSM OTHOCUTENBHO
NPUHATOrO paguyca KaHana TedeHust Ans BOPOHOK «PacLUMPEHHOrO TeYeHUs» (CM. PUCYHOK
3.5 d), To gomkeH paccmaTpmBaTbCa OOMOMHUTENbHBIN ClyyYan KaHana Te4YeHust ¢ paguy-
COM r;, COOTBETCTBYIOLLMM pagnycy NonepeyHoro cedeHnsa byHkepa Ha BEepXHEM Kpato BO-
POHKN ON1S1 « paCLUMPEHHOIO TEYEHUS».

(6) OrpaHu4eHne KOHTaKTHOW MOBEPXHOCTU MeXAy KaHaroM TedYeHUs U CTEeHOMN OyH-
Kepa AOMKHO onpeaenaTbCa KpYroBbIMU KoopanHaTamun 6 = +0., npuyem:

cos 0, =(r’ +e> —f*)/(2re,). (5.58)

(7) OnuHa gyrm KOHTaKTHOW MOBEPXHOCTM MeXy KaHarioM TeYeHWUs U CTEeHOW OOImKHa
paccUnTbIBaTLCS Kak:
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Uwe = 20cr, (5.59)

a anunHa ayrun KOHTaKTHOM NOBEPXHOCTN MeEXOY KaHalioM Te4YeHUA N HE HaxoOdALMMCA B
OBWXEeHUN Cbiny4YnmMm MmaTtepumanomMm OoJmKHa pacCHnUTbIBaTbCA Kak:

Use = 215 - (1 — ), (5.60)

npwn aTOM simy:LsineC. (5.61)

c
O6a yrna 6, n v AOMKHbI yCTaHABNNBATLCS B AYrOBOW Mepe.
(8) MNnowagb nonepeyHoOro cevyeHUs KaHana TeyYyeHus OOSMKHa pacCyUTbIBaTbCH, MO
dopmyne:

A =(m—-y)? +0.r>—rrsin(y-0,). (5.62)

5.2.4.3.2 Harpy3ku Ha cTeHy npwu pa3srpy3ke ¢ 60nbLWUMKN IKCLLEHTPUCUTETaMMU

(1) Harpyskn Ha BepTuKarnbHble CTEHbI B 30HE KaHana TedeHnsa (CM. pUcyHok 5.5 c¢) 3a-
BUCAT OT rMyOuHbl Z NOA4 3KBUBANEHTHOM NOBEPXHOCTHLIO ChiNyyYero Matepuana u SOSmKHbI
paccunTbiBaTbCs MO oopmyne:

phce = phco (1 _e*Z/Zoc ) " (563)

Harpy3kn 3a cuyeT TpeHuss O CTeHKW, AENCTByKOLME Ha rnybuHe z, onpeaensoTcs no
dopmyne (5.63) ans:

pwce = ”’phce = “phco ’ (1 - e*Z/Zoc ) (564)
C phco = YKZDC ’ (565)
Zye =l[#Ja (566)

K \U,n+U,tano,

roe pu— Koad@@uUNEHT TPEHUS O CTEHKN B 30HE BEPTUKAIIbHOWN CTEHbI,
K — K0ahnUMNEHT ropm3oHTanbHOM Harpy3Kku Cbiny4ero matepuana.

(2) N'opusoHTanbHble Harpy3kun Ha CTeHy OyHKepa Ha rrybuHe z B 30He BHE 30HbI Te-
YeHUs1, B KOTOPOWM CbiNyynii Mmatepuan He ABMXETCs (CM. PUCYHOK 5.5 C), OOMKHbI ycTa-
HaBnMBaTbLCA C:

Phse = Phf, (5.67)

a Harpyska 3a CYeT TPEHUS O CTEHKWN Ha CTEHY Ha rnybuHe z:

Pwse = Pwi; (568)

roe ppr— ropu3oHTanbHas Harpyska Ans criyyas Harpysku — 3arnofnHeHvne no popmyre
(5.1);
Pwr — Harpyska TpeHMeM O CTEeHKW ANdA cryvasl Harpys3ku — 3anosiHeHue rno op-
myne (5.2).

(3) HenocpeacTtBeHHO Ha nepexofe OT 30Hbl TeYEHUS K 30HEe, B KOTOPOW CbINy4Ynin Ma-
Tepuan He OABWXETCH, AEUCTBYIOT Oonee BbICOKME HArpy3KN Phae HA BEPTUKANIbHBLIE CTEHbI
OyHKepa (CM. pUCYHOK 5.5 ¢). OTK JONONHUTENBHbBIE HArpy3Kkn, AENCTBYIOLLME CHAPYXN Ha
rnybuHe z nop 3KBMBaNEHTHON NOBEPXHOCTLIO ChiNy4Yero Marepuarna, OKono KaHana tede-
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HNA OOJIKHbl YCTaHaBITIMBATbCA C:

Phae = 2phf — Phce, (569)

a COOTBETCTBYHOLLUME HArpy3Kn 3a CHET TPEeHUA O CTEHKU Ha FJ'Iy6VIHe Z B COOTBETCTBUU C.

Pwae = UWPhae- (5.70)

5.3 Huskue 6yHKepbl n 6yHKepbl cpeaHen rmbKocTm

5.3.1 3anonHsaLWMe Harpy3Kkn Ha BepTUKanbHble CTeHKN

(1) CMMMeTpuYHbIE Harpy3ku Ans crnyyasi Harpy3ku — 3anofiHeHme (CM. pUCYHOK 5.6)
AOIMKHbI onpegensTbes no dopmynam (5.71) — (5.80).

(2) 3Ha4eHna ropnsoHTarnbHbIX HAarpy30K Py U HArPYy30K 3a CYET TPEHUS O CTEHKU Pyr
AN cryyYas Harpysku — 3anosfiHeHne OOSMKHbl YCTaHaBNUBATLCS B KaXKAOM MeCTe, Kak Mo-
Ka3aHO HUXe:

Pt = ProYr > (571)
Pus = WPy (5.72)
c:
Pro = YKZ, =v~1-é; (5.73)
p U
_h 5
Y, = 1-{[220 _’;’ij} ; (5.74)
7, -+ A (5.75)
Ku U
n=—(1+tand,) (1 — ho/z,), (5.76)
roe h, — paccTosiHue No BepTuUKanu mMexay 3KBUBanNeHTHOW MOBEPXHOCTLIO ChiMy4ero

mMaTepuana
N Hanbonee BbICOKMM MECTOM KOHTaKTa XpaHUMOro Cbinyyero maTepuana co
cTeHomn (cMm. pucyHkn 1.1 a) n 5.6). Paamep h, OMmKEH NPUHUMATBCS:
— ON151 CAMMETPUYHO 3anOfHEHHOrO Kpyrnoro OyHkepa ¢ paganycom r.

h, =%tan¢r; (5.77)

— AN CUMMETPUYHO 3anofTHEHHOO NPSIMOYroNbHOro GyHKepa ¢ pa3amepom de:

h, - %tanq)r , (5.78)
Y — XapakTepucTu4ecKkoe 3HadeHne yaeribHOro Beca Cbinyyero Matepuana;
L — XapakTepucTnyeckoe 3sHayeHue KoadduUMeHTa TPEHUA O CTEHKU Mexay
CbINy4YnM MaTepranom u BepTUKaNbHOW CTEHKOW ByHKepa;
K — xapaktepuctmyeckoe 3HavyeHne KO3adpduUMEHTA TOU3OHTaNbHOW Harpysku
XPaHUMOro CbinNy4yero maTepuana;
z — my6buHa noa 3KBMBANEHTHOM MOBEPXHOCTbLIO ChiMy4ero Matepuana,
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A — nnowagb NonepeyvyHoro cedeHnsa BepTukanbHOro cTeona byHkepa;

U — nepumeTp NOBEPXHOCTU BHYTPEHHENO MOMNEPEYHOro CeYeHUs1 BepPTUKanbHOro
ctona ByHkepa;

¢, — yron ckoca cbiny4yero matepmana (cm. Tabnuuy E.1).

(3) BenununHa BepTMKanbHOW Harpy3ku pyr AN Criydas Harpysku — 3anorfHeHve ycTaHaBm-
BaeTca hOpMyIou:

P = Y2y » (5.79)
roe
n+1
z ~h L[zo “h, _M] (5.80)

1 — 9KBMBaneHTHas NOBEPXHOCTb CbiMyyYero Marepuana;
2 — Harpysku OyHkepa rno nonoXeHusiM st ’mbkux 6yHKepoB.;
3 — Harpysku Ans Hu3knx OyHkepoB

PucyHok 5.6 — Harpy3sku B HU3kom 6yHKepe
unu B 6yHKepe co cpeaHen rMO6KoCTbIO
nocne 3anosiHeHUs1 Harpy3Kku 3anosiHeHusA

(4) Onsa cnyyast Harpy3kuM — 3anofiIHEHNE paccYMTbIBAETCS pe3ynbTUpytoLee xapakTe-
pPUCTUYECKOE 3HAYeHWe BepTUKalbHbIX CUM pe3aHusi CTEH Nysk C €AVMHULEN U3MEPEeHWUs
CUIbl HA eAMHULY ONMHBbI B HAaNpaBreHnn nepumeTpa CTeHbI:

N = [ Pu(2)0Z = 1up (2 - 2,), (5.81)
0

roe zy — no copmyne (5.80).

lMpumeyaHue — Pe3ynbTupytowasa cuna, onpegeneHHasa no ¢gopmyne (5.81), ato xa-
pakTepucTnyeckoe 3HadeHue. Npu npuMeHeHun 3Ton (PopMyrbl HY)KHO cCrneaunTb 3a
TeM, 4YTOObl He 3abbiTb COOTBETCTBYIOLLMIA KOI(PDUUMEHT YAaCTUHYHOM NOBEPXHOCTHOM
Harpy3ku BO34encTBuin. OTO yKasaHMe OOSMKHO cobnogaTtbCsa NOTOMY, YTO 3TO ¢hop-
Myfia yxe [OfPKHa OueHMBaTbCA B KayeCcTBe pesynbTaTa cTaTudeckoro pacyeTa (C
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npuMeHeHnem Teopumn membpaH obonoyku). Popmyna npmveegeHa B HaCTOsILLEM TeX-
HUYECKOM KOoAeKce Ons TOro, 4Tobbl nogaep)kaTb MPOEKTUPOBLLMKA HECYLLMX KOHCT-
PYKUMA Npu UHTerpupoBaHum dopmynbl (5.2). Kpome Toro, Hy>HO cocnaTtbCsi Ha TO,
4YTO M Apyrve Harpysku (Hanpumep, YacTUYHblE NMOBEPXHOCTHbIE Harpyskun) MoryT Bbl-
3blBaTb JOMNOSTHUTENbHbIE BEPTUKANbHbLIE YCUNUSA B CTEHE.

5.3.1.2 YacTnyHasa noBepxHOCTHaAA Harpyska Ansl criydyasa Harpy3ku — 3anorsiHe-
Hue

(1) YactnyHass noBepxHOCTHAA Harpyska npu 3anofHeHUN O0SDKHA YYMTbIBATbCA Kak
AencTByloLas nepneHamKynsapHo cteHe ByHkepa.

(2) YactnyHas noBepxHOCTHAs Harpyska COCTOUT TONbKO U3 OENCTBYIOLEN FOPU30OH-
TanbHO cocTaBnsowWwen Harpysku. [JononHUTENbHbIE HArpy3kM 3a c4YeT TpeHus BCrneacT-
BME 3TOW FOPU30OHTasTIbHOW KOMMOHEHTbI YYNTbIBATbCA HE AOSMKHbI.

(3) Ansa HM3kmx ByHkepoB. (h/d; < 1,0) Bcex knaccos TpeboBaHMI YaCTUYHOM NOBEPX-
HOCTHOW Harpyskou Ania cnyvas Harpysku — 3anosriHeHne MoXHo npeHebpeyb (Cyr = 0).

(4) Ona 6yHkepoB co cpegHen rmbkoctbio (1,0 < hi/d. < 2,0) knacca TpebosaHun 1
YaCTUYHOW MOBEPXHOCTHOW Harpy3kon AN cry4yas Harpy3kM — 3anofiHEHME MOXHO npe-
Hebpeub.

(5) Ons 6yHkepoB co cpeaHen rmbkocTbio (1,0 < h/d; < 2,0) knaccoB TpeboBaHun 2 n
3 ANng yyeTa crnyvarHblX aCUMMETPUA HArpy3oK U MarblX SKCLEHTPUCUTETOB MpU 3anon-
HeHUU ef(CM. pUCYHOK 1.1 b) AOMKHbI NPUMEHATHCHA YaCTUYHbIE MOBEPXHOCTHbIE Harpy3Ku
AN cny4vas Harpy3ku — 3anosniHeHne pprno 5.2.1.

(6) Ansa nnocknx ByHkepoB nnn ana ByHkepoB co cpeaHen rmbkocTbio (h/d; < 2,0) no
knaccam TpeboBaHu 2 1 3, y KOTOPbIX 3KCLLEHTPUCUTET 3anofiHEHUS er NPeBbILAaeT Kpu-
TMYeckoe 3HaveHue erq = 0,25d;, gomkeH yctaHaBnuBaTbCA LOMOMHUTENbHBIN CnyYyan Ha-
rpy3ku ansa 60nbLnX 3KCLLEHTPUCUTETOB 3anofHEHNA NNOCKMX ByHkepoB no 5.3.3.

5.3.2 Harpy3ku npu pa3rpy3ke Ha BepTuKaribHble CTEHKU OyHKepa

5.3.2.1 CummMmeTpUYHbIE Harpy3Kku npu pasrpyske

(1) Ansa yyeTa BO3MOXHOro NpeaLecTBYOLLEro NpuemMa Harpy3ok Ans criydyas Harpys-
KN — pasrpyska OOS/DKHO YCTaHaBNMBATbLCS YBENUYEHWE CUMMETPUYHbLIX COCTaBIIAOLLNX
Harpysku.

(2) Ona Hm3kmx 6yHkepoB (hy/d; < 1,0) cuMMeTpUYHbIE Harpy3km Npu pasrpy3ke MoryT
ypaBHMBATbLCA Harpy3kamu 3anofHeHus.

(3) ns 6yHkepoB co cpeaHen rmbkocTbio (1,0 < h/d; < 2,0) cUMMETPUYHBIE Harpy3Ku
NPV pasrpyske Pre U Pue OOIMKHBI PACCYUTBLIBATLCS NO hOpMynam:

Pre = CrPrt 5 (582)

pwe = prwf ’ (583)

roe Cp, Cy — KO3 MULIMEHTBI pasrpysku Ans ropu3oHTarbHbIX Harpy3oK M Harpysok
3a cyer TpeHus

O CTEHKW B COOTBETCTBMM C popmyrnamu (5.84) — (5.89).

(4) Ons ByHkepoB Bcex KnaccoB TpeboBaHWI, KOTOPbIE pPasrpyKatoTcs C MOBEPXHOCTU
Cbinyyero matepunana (a crnegoBaTenbHO, HE UMEKOT TEYEHUST BHYTPU XPaHSLLErOCH Cbinyyero
mMaTepvana), AENCTBYET:
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Cw=Chr=1,0. (5.84)

(5) Ansa 6yHkepoB coO cpefHen rMBKOCTbIO KnaccoB TpeboBaHu 2 U 3 OOMKHbI yCTa-
HaBNUBaTbCH cnegyloLme 3Ha4eHns Ko3IPPULMEHTOB Pa3rpy3Ku:

Cn=1,0 +0,15Cs; (5.85)
Cw=1,0+0,1Cs; (5.86)
Cs = holds — 1,0, (5.87)

roe Cs — KoahdpuumeHT rubkocTu.

(6) Ansa ByHkepoB co cpefHen rmbKocTbio Kracca TpeboBaHun 1, ecrnv B yCTaHOBKaXx
Harpy3oK MCMOnb30BanuCb CpefHue 3HavyeHus XapaktepucTuk matepuana K mn p, koad-
PULMEHTBI pasrpy3kn SOMKHbI PaCCYUTLIBATLCS, Kak MOKA3aHO HUXKeE:

Cn=1,0 +{0,15 +1,5(1+0,4e/d;)Cop} - Cs; (5.88)
Cv=1,0+0,4(1 +1,4e/d;) - Cs; (5.89)
e = max(ey, €o), (5.90)
roe € — MaKCUMarnbHbIA AKCLLEHTPUCUTET HACbINMHOrO KOHyCa Npu 3anosiHeHuu;
€0 — 9KCLEHTPUCUTET CPEeAHEN TOYKN CITMBHOIO OTBEPCTUS;

Cop — KO3(PDULMEHT Chinyyero matepuana anst YaCTM4HON NOBEPXHOCTHOW Harpysku
no Tabnuue E.1;
Cs — KoadhdpumumeHT rmbkoctn no cdopmyne (5.87).

(7) Ans cnyyasa Harpy3ku — 3anoflHEHUE PacCYMTbIBAETCA pe3ynbTUMPYHOLLEE XapaKTe-
PUCTUYECKOE 3HAYEHUE BEPTUKAmNbHbIX CUIT Pe3aHus CTEH Nysx C €OUHULEN U3MEPEHUs
CWnbl Ha eANHWLY ONVHbI B HANpaBfeHun NepuMeTpa CTEeHbI, Ha KaX4on BbICOTE CTEHbI MO
cnegywowen gopmyne:

N = [ Pue(2) 02 = Co11p (2~ 2,) (5.91)
0
roe zy — no cpopmyne (5.80).

lMpumevaHue — Pe3ynbTupytolas cuna, onpegeneHHas no gopmyne (5.91), ato xapak-
Tepuctudeckoe 3HadeHue. pn npuMeHeHUn 3ToN POPMYMbl HYXXHO CrleauTb 3a TeM,
4YTOObI He 3abbITb COOTBETCTBYIOLLMIA KOIPMPULMEHT YaCTUYHOM NOBEPXHOCTHOW HArpy3Kku
BO3OENCTBUN. JTO YyKasaHWe [OOSMPKHO cobnoaatbCs NOTOMY, YTO 3aTa dopmyna yxe
AOMKHa OLEeHMBaTbCA B KayecTBe pesynbTaTa CTaTMdeckoro pacyeta (C NpuMeHeHueMm
Teopun membpaH o6onoykn). dopmyrna npuBeaeHa B B HACTOSLLEM TEXHUYECKOM KOOEK-
ce Ansa Toro, YTobbl NogaepxaTb NPOEKTUPOBLUMKA HECYLLIMX KOHCTPYKUMI NpU UHTErpu-
poBaHun dopmynbl (5.2). Kpome Toro, HyXkHO cocrnaTbCsl Ha TO, YTO U APYrne Harpyskm
(Hanpumep, YacTU4YHbIE MOBEPXHOCTHbIE HArpy3kv) MOryT Bbi3blBaTb AOMNOSHUTENbHbIE
BEPTUKasnbHbIE YCUNUS B CTEHE.

5.3.2.2 YacTnyHasa noBepxXHOCTHaA Harpy3ka

(1) YacTnyHble NOBEPXHOCTHbIE HArPY3KN Ppe OJ1A Cry4as Harpy3kn — pasrpyska AormK-
Hbl YCTaHaBNMBATbLCA ANA ydeTa HeMmnaHoBbIX Harpy3oK U MasblX 9KCLLEHTPUCUTETOB Mpu
3anonHeHun (cm. pucyHok 1.1 b).

(2) OanHble ona onpenenenHns opMbl, NOMTOXKEHUA N BENIMYUHBLI YACTUYHOM NOBEpPX-
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HOCTHOM Harpy3ku ansa crnyyas Harpyskuv — pasrpyska 4oSTKHbl 6paTbCs NO NOMOXKEeHUAM Mo
5.2.2.

(3) Ansa HM3KMX ByHKepoB M ana OyHKepoB cO cpeaHen rmbkocTeto (ho/d: < 2,0) Bcex
KnaccoB TpeboBaHU NpU SKCLEHTPUCUTETE €, B MpoLecce pasrpy3ku, KOTOPbIN NpeBbILLaeT
KpUTNYECKOe 3HaYeHne e, = 0,25d;, [OoMmKeH yCTaHaBnNMBaTbCA OOMOMHUTENbHLIN Crly4an
Harpysku no 5.3.4.

(4) Onsa Hn3kux 6yHkepos (h./d. < 1,0) knacca TpeboBaHuin 1 BenmMynHa YacTUYHOW Mo-
BEPXHOCTHOW Harpysku ONS crnyyas Harpyskm — pasrpyska yuYnTbiBaTbCs He JOSKHa (T. e.
Cpe = 0).

(5) Ons 6yHkepoB co cpegHen rmbkocTtbro (h/d; < 2,0) knacca TpeboBaHu 1 Benuyu-
Ha 4YaCTUYHOW NOBEPXHOCTHOW Harpysku AN criydas Harpysku — pasrpyska y4uTbliBaTbCS
He gormkHa (T. e. Cpe = 0).

(6) Ons HM3kmx ByHkepos (hJ/d: < 1,0) knacca TpeboBaHU 2 N 3KCLEHTpUCUTETA B NPO-
Lilecee pasrpy3ku €, KOTopbI 60MbLIe KPUTUYECKOTO 3HAYEHUSA €, = 0,1d;, OOMKHBLI Npu-
MEHATbCA onpenenenus no 5.3.2.3.

(7) Ona 6yHkepoB co cpeaHen rmbkocteto (1,0 < hJdd; < 2,0) knacca TpeboBaHun 2
OOIDKHBI NPUMEHATLCA onpeaernieHns no 5.3.2.3.

(8) Onsa Huskux ByHkepos (hJ/d.; < 1,0) knacca TpeboBaHu 3 U IKCUEHTpPUCUTETA B MPO-
Lecee pasrpy3ku €, KOTOpbI Bosblle KPUTUYECKOTO 3HAYEHUSA €, = 0,1d;, OOMKHBLI Npu-
MEHATbCA onpeaenenna no 5.3.2.2 — 5.2.2.5 B 3aBUCMMOCTM OT NPUrogHOCTN.

(9) Ona 6yHkepoB co cpegHen rmbkocTblo (1,0 < hJ/d. < 2,0) knacca TpeboBaHmn 3
OOIMKHbI NPUMEHSATLCA onpeaenieHna no 5.3.2.2 — 5.2.2.5 B 3aBUCMMOCTU OT NPUTOLHOCTW.

5.3.2.3 PaBHOMepHOEe NOBbILWEHUE FOPU3OHTarNbHbIX Harpy3oK B Ka4yecTBe 3aMeHbl
YaCTUYHbIX NOBEPXHOCTHBLIX Harpy3oK Ansl criyyaeB Harpysku — 3anosiHeHue u pas-
rpyska

(1) Ansa 6yHkepoB knacca TpeboBaHun 2 Ans ydeta aCUMMETPUN NPU 3arnOfIHEHUN U
pasrpy3ke NpuBrmKeHHO MOXEeT MCNOoNb30BaTbCA METOL YaCTUYHbIX MOBEPXHOCTHbLIX Ha-
rpysok rno 5.3.1.2 n 5.3.2.2 3a c4eT paBHOMEPHOrO YBENUYEHUS rOPU3OHTasbHbIX Harpy-
30K.

(2) B 3aBMCMMOCTM OT CyLLEeCTBYHOLLEro criyd4as MoryT npuMmeHaTbcss Metoabl no 5.2.3
3a cyet npumeHeHus oopmyn (5.38) — (5.45) k 3HaYEHMAM HYaCTUYHbBIX NOBEPXHOCTHbLIX Ha-
rpysok no 5.3.1.2n 5.3.2.2.

5.3.3 bonbluKe 3KCLUEeHTPUCUTETbI NPU 3aNOSTHEHUN KPYINbIX HU3KMX OYHKEpPOB U
Kpyrnbix OyHKepoB cpefgHen rubKkocTm

(1)P Onsa kpyrnbix HU3KMX BYHKEPOB U KPYrIbiX BYHKEPOB cO cpeaHen rmbkocTbio (he/d.
< 2,0) knacca TpeboBaHUn 3 N IKCLEHTPUCUTETOM HACBIMHOIO KOHyCa Npwu 3anosiHEHUN €y,
KOTOpbIN BONblUe KPUTMYECKOro 3HadYeHus erq = 0,25d; (CM. pucyHok 5.7), OOMKHO pac-
cMaTpmBaTbCA BIIMSHWE HECUMMETPUYHOrO pacnpeneneHvs Harpyskm C TOYKM 3peHust
BEPTMKanbHbIX HAarpy30K Ha CTeHbl ByHKepa.
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1 — Hanbonee BbICOKO PacronoXeHHOe MEeCTO KOHTaKTa
CTeHbl ByHKkepa C Cbiny4ynum mMaTepuanom

PucyHok 5.7 — [1aBneH1A 3anofIHEHUA B HU3KOM OyHKepe
C 3KCLEHTPUYHbIM 3anosIHeHUueM
unu B 6yHKepe co cpeaHen rMOKoCTbIO

(2) Mpwn TpaguUMOHHOM pacyeTe AO0MKHbI BbINONHATECS TpeboBaHus 5.3.3 (1)P, ecnu
BepTUKarnbHble Harpy3km Ha CTeHbl Nzsk No opmyrne (5.92) cknagbliBaloTCA C CUMMETPUY-
HbIMW Harpy3kamu 3anonHeHus. CUMMeTPUYHbIE Harpy3ku OOSKHbI OnpefensTbesa Ans
YPOBHSA 3amnofHEHNSA C 3KBMBANeHTHOW MOBEPXHOCTLIO CbiNy4yero marepmana, CoOTBETCT-
BYHOLLEro NPUHATOMY CUMMETPUYHOMY 3anosiHeHuto no 5.3.1.1.

(3) BrniMsiHme HecMMMETPUYHBIX Harpy3oK MOXeT Y4YMTbiBaTbCSA MOBbILLEHWEM BeEpPTU-
KanbHbIX ycunum
B 30HE CTEeHbI, rae BblCOTa 3anonHeHnsa camas 6onbLuas.

lMpumeyaHue — lNoBbIWEHNE BEPTUKAIbHbIX YCUNUI NoslyvyaeTcs B pesynbTaTe obLle-

ro narmba GyHkepa, ecrnvm Ha NPOTUBOMNOJSIOXHYIO CTEHY HE AEWCTBYET rOPU3OHTanNbHoOe

nasneHve. CnepgosaTenbHO, MNPUPOCT BEPTUKANbHOW Harpyskn HenocpeacTBEHHO
npubaBnseTca K Harpyskam 3a cyeT TPEHUS O CTEHKU, KOTOpble pacCyuTbIBAOTCS MO

CUMMETPUYHBIM CryYasM Harpysku (CM. BbiLLe).

(4) PacyeTbl OOMKHBI NPOBOAUTLCA C BEPXHUM XapakKTepPUCTUYECKUM 3HaYeHueM na-
pameTpoB cbinyyero matepuana K u .

(5) XapakTepuctudeckoe 3HavyeHue pes3ynbTUPYIOLWMX AOMOMHUTENbHbIX BepTUKanb-
HbIX YCUIMA Ha CTeHy ByHkepa nzsk(zs) LOMMKHO onpeaenaTbCsa Ha rnybuHe zs nog camom
BbICOKOW TOYKOM CONPUKOCHOBEHUS CbiNy4Yero Matepuara co CTeHOM no popmyne:

N, =0,04p, z tano, -(e, /r)-(6+7Z - Z?) (5.92)
roe
_Y A_r.
po-L8-L. (5.93)
z, .
4 =5 (5.94)
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r .
34ecb B _ﬂ_h"’ (5.95)
h, =rtan¢, [1-(e, /r)’]/3 (5.96)

Z; — rnybuHa noa camMbiM BbICOKMM MECTOM KOHTaKTa Cbiyvyero matepuana co
CTEeHOW,
¢, — Yrorn ckoca cbirny4yero Marepuvana;
r — paguyc Kpyrnon cteHbl ByHkepa;
€t — 9KCUEHTpPUCUTET MMKa HaCbINHOrO KOHyCa 3arofiHeHUs B paguanbHOM Ha-
npaeneHuu (cMm. pucyHkn 1.1 b) n 5.7).

lMpumeyaHue — Cwvna pes3anus, onpegeneHHas no opmyne (5.92), aBnaeTcs xapak-
TEPUCTUYECKMM 3HaYeHueM. [pn ncnonb3oBaHUM 3TON (POPMYIbl HYXXHO CreauTb 3a
TeM, 4YTOObl He 3abbiTb COOTBETCTBYIOLNN KOIPPUUNEHT YacTuyHOM Ge3onacHOCTU
BO34ENCTBMN. DTO yKaszaHWe HY>KHO cobntogaTtb NOTOMY, YTO 3Ta hopMyrna yxXe LOK-
Ha OLLEHMBATLCA KaK pe3yrnbTaT CTaTUYEeCcKoro pacyeTa (C NPMMEHEHNEM TEOPUUN MEM-
B6paH 060no4km).

(6) CocraBnstowas Harpy3sku n3 gopmynbl (5.92) gormkHa HaknagbiBaTbCA Ha COCTaB-
NSOWY0 Harpy3kn M3 CyMMUPOBAHHOW Harpy3km 3a CHET TPEHUS O CTEHKM MO chopmyne
(5.81).

5.3.4 bonblwmne 3KCUEHTPUCUTETbI Pa3rpy3kM B KPYrnbIX HU3KUX OyHKepax u
Kpyrnbix OyHKepax
cpeaHen rubKocTm

(1) Ons akcueHTpucuTeTa pasrpy3kn €, KOTOpPbIA OOMblle KPUTUYECKOTO 3HA4YeHUs
€o.cr = 0,25d;, ansa HM3kMx ByHKepoB n ByHKepoB co cpeaHen rmbkocTbio (h/d: < 2,0) knac-
coB TpeboBaHUM 2 N 3 AOMKHbI MPUMEHATLCA MeToabl Mo 5.2.4. OnMcaHHbIE B HUX Harpys-
KM OOIMKHbI paccMaTpuBaTbCA Kak AOMOMHUTENBHbIN CryYan Harpy3ku, paccMaTpyBaeMbin
OTAErbHO OT CUMMETPUYHbBIX HArpy3oK 1 YaCTUYHbIX MOBEPXHOCTHbLIX HArpy3ok (no 5.3.2).

5.4 BbyHkepbl C OMOPHbLIMM CTEHaMM

5.4.1 3anonHsioWMe Harpy3Kkn Ha BepTUKarnbHble CTEHKU

(1)P BnuaHne reomeTpun HacbINHOIO KOHyca 1, ecnun TpebyeTcs, UCKPUBIMEHUSA CTEHbI
OyHKepa JOMKHO y4MUTbIBaATLCH NPU onpeaerieHnn Harpy3ok 3anonHeHus.

(2) MNpwn onpeageneHun koapduumeHTa ropmsoHTanbHON Harpyskm K OOMKHO YYUTbI-
BaTbCA COMPOTUBMNEHWE CTEHbl pagvanbHOMYy YANIMHEHWO (B obwiem crnyyae, ycroBus
cratnyeckoro gaenenus). MNpu pacyeTHOM NOATBEPXKAEHUN OOCTATOYHOW (ynpyron) ae-
dopmMaLMmM ONOPHOM CTEHbl MOXET NPUHUMATLCA Gonee HU3KUA KOIMPULIMEHT rOPU30OH-
TanbHoWn Harpy3ku K.

(3) JormxHO onpeaenaTbCsa XapakTepnucTUYecKoe 3Ha4YeHne ropmaoHTarbHbIX Harpy3ok
pn Ha BepTUKamnbHbIE CTEHbI (CM. PUCYHOK 5.8).

lNpumevaHue 1 — MeTopq onpeneneHus ropu3oHTaNbHOro OaBfeHus p, Ha BepTu-

KanbHble CTeHbl OOSPKEH OnpefensTbCa B HaUMOHANbHOM NpUNoXeHun. PekomeHao-

BaHHbIN MeTop yka3aH B popmyre (5.97).

p, =YK -(1+sin¢,)z,, (5.97)
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roe zs— rnybuHa nog cambiM BbICOKMM MECTOM KOHTaKTa CbIfyyYero Mmatepuasa co CTEeHOM
(cMm. pucyHok 5.8);
Y — BEepxHee XapakTepucTudeckoe 3HayeHue yAeribHOro Beca Cbinyyero maTte-
punana;
K — BepxHee xapakTepuctnyeckoe 3HavyeHne KoadpduumeHTa ropnsoHTanbHON Ha-
rpy3Ku Cbiny4yero maTepuana;
¢, — Yron ckoca COXpaHsieMOoro cbiny4yero marepuvana.

lMpumeyaHue 2 — dopmyna (5.97) npy ycnoBmn NpsiMON BEPTUKANbHOW CTEHbI C MNOSI-
HOCTbIO CO3[aHHbIM KOHTAKTOM TPEHMS O CTEHKU WU C NPeAnOChISIKOM paBeHCcTBa yrna
CcKOCa W yrna BHYTPEHHEero TpeHus AaeT NpU3HaHHble peariMcTUYHble YCTAHOBKU Ha-
rpy3kn. TO COOTBETCTBYET COOTBETCTBYHOLWNM TpeboBaHnsam EN 1997.

¢’r 1

1 — ycTaHOBKa Harpysku B GyHKepe C ONOPHOW CTEHOWN

PucyHok 5.8 — [laBneHu1s 3anofiHeHMA B OyHKepe C ONOPHOW CTEHOM

(4) XapakTepuctudeckoe 3HavyeHue pes3ynbTUPYIOLWMX AOMOMHUTENbHLIX BepTukanb-
HbIX YCUMWNA Ha CTeHy (OaBneHune) nzskx C eQUHULEN N3MEPEHUS CUMbl Ha eANHULY OMVHbI B
HanpaBneHnn NepmMMeTpa Ha NPOM3BOSIbLHOW MybuHe zs Nog CaMoOW BbICOKOW TOYKOW CO-
NPUKOCHOBEHUSA CbiMy4Yyero matepumana M CTeHbl AOIMKHO OnpefensatbCsa C ydeToMm yrna
TPEHUS O CTEHKN [ TakUM Xe obpasom, Kak 1 B (3).

lMpumeyaHue — MeTogn onpefeneHns pesynbTUPYOLWNX OOMNOMHUTENbHbLIX BEPTU-

KanbHbIX YCUIUA Ha CTeHY (OaBneHue) Nzsk AOIMKEH ONpenendtbCs B HauMOHarbHOM

npunoxeHnn. PekomenaoBaHHbIN MeTop, ykasaH B coopmyrne (5.98).

nsz = ’Y%(‘I"_Sinq)r )Zs ’ (598)

rae u SBNSieTCs XapakTepUCTUYECKUM 3HAYeHMeM Ko3hdULIMEHTA TPEHUSI O CTEHKU Cbl-
nyyero maTepuana.

(5) HecmoTpst Ha Apyrve NOMOXeHMs HacTOSILLEro TEXHUYECKOro Kogekca paccesiHue
napamMeTpoB Cbiy4ero matepuana ans OyHkepa C OMOPHOW CTEHOW AOIMKHO CYMTaTbCS
YYTEHHbIM B JOCTATOMHOMW CTEMEeHM 3a CYET NPUMEHEHMUSI BEPXHUX XapaKTepPUCTUYECKMX
3Ha4YeHUN yaenbHOro Beca y 1 KoaguumeHTa ropusoHTanbHom Harpysku K cbinydero ma-
Tepuana.
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5.4.2 Harpy3ku npu pa3srpy3ke Ha BepTuKaribHble CTeHblI

(1) Heobxogmmo ucxogutb M3 TOro, YTO HArpy3kyM NMpu pasrpy3ke Ha BepTUKalbHble
CTEHbl MEHbLLIE HAarpy3oK 3anofiHEHNS.

(2) NpuHumasa Bo BHMMaHWe 5.4.2 (1), onpegeneHne ycrioBUn pasrpyskn JOIMKHO y4u-
TbiBaTb BO3MOXHOCTb HEPABHOMEPHOrO pacnpedeneHus Harpysku Kak pesynbTaT Hepas-
HOMEPHOIO CHATUSA CbiNyyYero matepuana B GyHkepe.

5.5 ByHKepbl C BeHTUNATOpPpamMu

5.5.1 O6wime nonoxeHunn

(1)P OononHutenbHble Harpy3kn B pesyrbTate NCeBAOOXMKEHNS U OaBNEHUN BO3AY-
Xa BCreACTBUE Nofayn Bo3ayxa AOMMKHbI yYUTbIBATLCA NPpU pacyeTe.

(2)P NomoreHnsmpytoLme ByHKkepbl C NCEBAOOXKIPKEHHBLIM ChIMy4M Matepuanom n GyHke-
pbl C BOMbLUOM CKOPOCTBIO 3amnofiHEHUA cbinyyero matepuana (cm. 1.5.16 n 1.5.17) gormkHbl
paccunTbIBaTLCA Ans 060MX Cryyaes:

— CbINy4Ynn MaTepunarn NceBooOXMKEH;

— CbINy4Ynin MaTepunan He NCeBOOOXKUKEH.

(3) Ana cny4yas, koraa cbiny4ynin Matepuar He NceBOOOXKMKEH, Harpy3kuM JOSMKHbI pac-
cMmartpuBaTtbCs
B COOTBETCTBUM C METOAOM Mo 5.2 nnmn 5.3.

5.5.2 Harpy3ku B 6yHKepax Ansi XpaHeHUsi NCeBOOOXKWKEHHOro Cbify4ero mare-
pvnana

(1) B BbyHkepax ona xpaHeHusa nopowkoobpasHoro ceinyyero matepmana (cm. 1.5.31)
HeobxoOMMO UCXOOMTb U3 TOro, YTO XPaHUMBbIA Cbiy4ynun MaTtepuari MOXeT MCeBOOOXM-
XaTbCs, ecrim CKOpOCTb BO3pacTaloLLelrl NOBEepPXHOCTU CbiNy4ero marepuana npesblllaeT
10 M/u.

lMpumeyaHue — YcCroBus, NPy KOTOPbIX XPaHUMbIW CbIMy4Ynini Matepuan MOXeT MnceBs-
AOOXMXKATbCS, 3aBUCAT OT MHOMMX )aKkTOPOB, KOTOPbIE HEMb3s NMPOCTO ONpeaenuThb.
[MpBeAEHHbIN BbIWE KPUTEPUA SABNSIETCS MPOCTOM OLEHKOM CUTyauuu, MOXeT v
AaHHbIN cnyyYan Harpy3km ObiTb onpegensatowmnm. Ecnmn Bce e cywecTByOT COMHEHUS
B BO3MOXXHOM MNCEBAOOXMKEHNN CbINy4ero Mmatepuarna, To pekomeHayeTcst npusneye-
HME COOTBETCTBYHOLLMX, CMNELUManmanpyrolmnxca Ha 3TOM IKCMEPTOB (Hanpumep, ux
MEXaHWKK Cbiny4yero maTtepuana).

(2) B romorenusunpytowmx byHkepax (cm. 1.5.18) ana xpaHeHus nopoLlKoobpasHbIX
cbiny4nx maTtepuanoB (cM. 1.5.32) B pexume UMpKynsauum Hy>XHO UCXOOUTb U3 TOro, YTO
XPaHUMbIV CbIMy4MiA MaTepman MoXeT NCeBOOOXKMKATLCS.

(3) Mopu3oHTanbHble Harpy3kn Ha CTeHbl ByHKepa py OT NCEBOOOXMKEHHOMO ChiMy4ero
MaTepuana gOMmkHbl paccuuTbiBaTbes no dpopmyne (5.99)

Ph = 112, (5.99)

roe v1 — yOernbHbIN BecC
NCEBAOOXIMKEHHOTO ChiMy4Yero Marepuana (NceBaooXMKEHHbIN yaenbHbIA BEC).

(4) YoenbHbI BeC cbinyyero martepuarna yi B NCEBOOOXMKEHHOM COCTOSIHUN MOXET
OLleHMBATbCS CrieayoLwmM COOTHOLLEHNEM:

v1 = 0,8y, (5.100)
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roe y — 9BNASeTCs yaeribHbIM BECOM MOPOLLKOOBpa3HOro cbinyvyero marepvana no
pasgeny 4.

5.6 PasHocTb TemnepaTyp MeXAay CbiNy4UM MaTepuaniomMm U KOHCTPYKUMeWn OyH-
Kepa

5.6.1 O6wme nonoxeHus

(1)P lMpun pacyeTe KOHCTPyKUMM ByHKepa OOSMKHbI YYMTbIBATbCH BIUSHUS Temnepa-
TYPHbIX BO34ENCTBUA BCNEACTBUE PA3HOCTM TeMnepaTyp Mexay Cbinydnm Matepuanom u
KOHCTpyKUmnen BGyHkepa mn/unu mexagy yCnoBUSIMU OKpYyXarollen cpefbl U KOHCTPYKUnen
OyHkepa (coBuru, YAnNMHEHUs, UICKPUBIIEHUS, HANPSDXKEHUS, YCUITUA 1 MOMEHTDI).

(2)P Ecnu xpaHnMbIN Cbiny4nMin MaTtepuan MOXeT MMETb pasHble TemnepaTypbl Mo oT-
HOLLEHUIO K YaCTUYHbIM 30HaM MUK KO BCen cTeHe ByHkepa, TO ByHKep OOMKEH paccynTbl-
BaTbCA A5 OONOSTHUTESNbHbBIX Harpy3oK BCrEACTBME Pa3fIMYHOro TEMNSOBOrO pacluMpeHmns
C YCTaHOBKOM XeCTKOro Cbify4yero matepuana.

(3) TemnepaTtypHble yCrnoBus OOMMKHbI YCTaHaBMMBATLCA B COOTBETCTBUN C AAHHbIMU
EN 1991-1-5.

(4) PasnnyHble TemnepaTypHble gedopmauun mexgy OyHKepOM M COeOUHEHHbIMU C
OyHKepOM AeTansiMu KOHCTPYKUUKW AOSMKHbI YYUTbIBATLCA, NPUYEM HYXXHO paccmaTpuBaTb
cneayoLlime pacyeTHble CUTyaunmn:

— CHWXXeHVe TeMnepaTyp OKpyxatoLwen cpefbl N0 OTHOLIEHWUIO K TeMnepaTypam KOH-
CTPyKUuMm ByHKepa 1 XpaHMMOro Cbiny4yero Matepuana;

— 3anonHeHne GyHkepa ropssuanm CbinyymmMm mMaTepuanom;

— Pa3nMyHble CKOPOCTU HarpeBaHUsA MU OXNaxXAeHUs Mexay HesalMeHHbIMU 1 06-
NNUOBaHHBLIMK AeTansiMm KOHCTPYKLUKN U3 cTanun u xene3obeToHa;

— npensaTcTBoBaHMe AedopMaunmn CTEH 3a CHET KOHCTPYKUUKM ByHKepa.

lMpumeyaHue — Pasnun4yHble XapakTEPUCTUKN HarpeBaHusl N OXNaXKAEHUa Mexay He-
3alUNLLEHHBbIMMN cTanbHbIMK
N Xene3obeToHHbIMU AeTanaMn KOHCTPYKUMN MOTYT TUMMYHO NOSIBNATLCA ANSA KOHCT-
PYKUUIA KpbIWK, ¥ KOTOPbIX OMOpa KpbILKW YCTAHOBEHA Ha CTeHbl ByHKepa TONbKO CO
CKOnbXeHnem (6e3 KOHCTPYKTUBHBIX cBA3en). [pobnema nosisnsieTcs npu KpaTkospe-
MEHHbIX pacLUMPEHNaxX BCNeaCTBUE pasHblX TeMnepaTyp Ha ctanu n 6etoHe, KoTopble
3aTeM CHOBa Me[JIEHHO CHMMAlOTCA 3a cHeT obLien komneHcaumm TemnepaTtyp 6eToHa
Ha CTaribHbIX KOHCTPYKUUAX.

5.6.2 Harpy3kn BcnencTtBue CHMXXEHUA TemMnepaTtypbl aTMoccepbl OKpyXKalluen
cpenbl

(1)P Ecnu B TeyeHne KOPOTKUX NMPOMEXYTKOB BPEMEHWU CrnefyeT OXuaaTb CHUKEHUS
aTMocdepHOM TemMrnepaTypbl OKpy>aroLen cpefbl, TO HYXXHO Y4UTbIBaTb JOMNONHUTENbHbIE
Harpysku BCneacTBue pasfiMyHbiX TemnepaTypHbIX AedopMaunii Mexay BHELHEN CTPYK-
TYpOW U TErioM Chbiny4ero Matepuana, noABep>XXeHHOro B OTHOCUTENbHO MEHbLUEN cTere-
HW TENnOBbIM BIIUSHUAM.

(2) Ana 6yHKepoB C KPYrrnown ropusoHTanbHOW NpoeKLuMen OOMKHbI YCTaHaBnMBaTbCs
AOMNONHUTENbHbIE TOPU3OHTarNbHbIE HArpPy3kn pnr, KOTOPblE AENCTBYIOT Ha BepTUKarnbHble
cTeHbl ByHKepa, ecnu pesepByap OXSaXAaeTCHa CUMNbHEE MO CPaBHEHUIO C XPaHUMbIM Cbl-
nyyMMm maTtepuanom. [OnonHuTenbHble Harpysku OOSDKHbl YCTaHaBMMBATbCHA B KaXOoOM
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mMecTe ByHkepa no copmyne

b, = Cro AT E. , (5.101)
(r1t)+(A-v)-(E, 1E,)]

roe Cr— KO3huUMEHT yBeNnYeHnsa Harpy3kmn Bcneactene TemnepaTypsbl;
Oy — KO3 PULUMEHT TENNOBOIO paclUMpeHns CTeHbl DYHKepa;
AT — pasHOCTb TeMneparyp;
r — paguyc byHkepa (=dJ/2);

{ — TonuwmHa CTeHbI;
E, — moaynb ynpyroctu CTeHbl OYHKepa;
v —uucno lNyaccoHa cbinyyero matepuana (MpubnmMsnTenbHO HYXHO yCTaHaB-

nuneatb v = 0,3);
Esy — adhdeKkTMBHbBIN MOOYNb YNPYroCcTU CbiNyyero matepuana npu pasrpyske Ha
rnybuHe cbinyyero matepuana z.

(3) OueHka adhdeKkTUBHOro Moaynsa ynpyroctn Egy cbinyyero matepuana npu pasrpys-
Ke Ha rnybuHe cbinyyero martepuana z AOSMKHA Y4uTbiBaTb NOPSAOK BEMUYUHbI BEPTU-
KanbHbIX Harpy3okK 3arnofiIHEHNS psB CbiNy4eM MaTepuane B 3TOM MecTe.

(4) SddekTUBHLIN MOOYNb YNPYrocTu Egy Cbiny4yero matepuana npu pasrpyske 4on-
XeH onpenenaTbcs metogamm, onncadHeimm B C.10.

(5) Ecnn addekTuBHbIN MOAYb YyNpyroctn Egy cbinydero matepuana onpegeneH no
3KCNepyMeHTaMm, TO [OOSPKEH YCTaHaBNMBATbCA KOIMMUUMEHT yBENUYEHUS Harpysku
Bcrieacteue Temnepatypol Cr=1,2.

Ecnu adekTnBHbIN MOAYNb YNPYrocTn NpubnmxXeHHO BbiBeAEH U3 NMIIOTHOCTU Cbiny-
4yero matepmana, TO OOS/DKEH YCTaHaBnMBaTbCA KO3(PMUMEHT yBENMUYEHUS Harpysku
BcreacTeue temnepatypbl Cr = 3.

5.6.3 Harpy3ku BcneacTBue cbinyyero matepuana, 3anosiHieMoro ropsiumm

(1)P Ecnu cbinydne matepuanbl C BbICOKOM TeMnepaTypon 3aknagbliBaloTCs Ha XpaHe-
HWe B OByHKep, TO AOMMKHA YYMTbIBATbCS PA3HOCTb TeMNepaTyp Mexay OXnaxOeHHbIM, Ha-
XOOdAWMMCA YxXe AnnTenbHoe Bpems B OyHKepe Cbinydnm maTtepuanomMm un obpasyroLiencs
aTMocdepor C BbICOKOW TeMnepaTypon BO3ayxa Hag MOBEPXHOCTbIO CbiMy4ero marepua-
na.

(2) OTK aphekTbl ANa ByHKepoB Knacca TpeboBaHUM 1 yYnTbIBaTb HE HYXHO.

5.7 Harpy3ku Ha npsiMOoyroJsibHble GyHKepbl

5.7.1 NpsamoyrosnbHble ByHKepbI

(1) Harpyskn Ha cTeHy BCReacTBME XPaHUMbIX CbiMy4yMx mMatepuanoB B OyHkepax C
NPAMOYrOfbHbIM MOMNEPEeYHbIM CEYEHMEM B 3aBUCUMOCTM OT Cryyasi MPUMEHEHUST OOTKHbI
ycTaHaBnmBaTbCs no 5.2, 5.3 n 5.4.

(2) He obpawias BHMMaHuns Ha obwme TpebosaHusa 4.1 (2), npu pacyeTe OyHKEpOB Krac-
coB TpeboBaHUn 1 1 2 QOMKHO y4nTbIBaTLCA BnaronpusaTHOE BNMSHWE B3aUMOAENCTBUS MEX-
Ay Cbiny4MM MaTtepuanoM n cteHon ByHkepa B oopMe nepemMeLLeHNs rOPU3OHTarnbHbIX Harpy-
30K C cepeanHbl CTeHbl (CHATUE) B yribl (YBENMYEHME), ecnn cTeHa ByHKepa paccumTaHa Takum
06pa3om, YTO ee XKEeCTKOCTb CpaBHUMA C KECTKOCTbIO CbiMydero Matepuana.

(3) Ecnn ncxogaT oT nepemelleHnst AaBneHns B COOTBETCTBUM C (2) Ha onpeneneHx-
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HOW BbICOTE 3anOfiHEHUS, TO CpeHee AaBrieHMe Ha 3TON BbICOTE AOSMKHO OnpeaensTbes
no 5.2 unn 5.3.

(4) C To4km 3peHus 5.7.1 (3) n B cnyyasix, koraa UCMNonb3ylTCs COOTBETCTBYHOLLNE
MOHWXEHHble AaBneHus, ONs OUEHKN OaBfieHUWW [OOSDKEH YCTaHaBNMBATbCH UMEOLMN
CMbICIT METOA.

5.7.2 ByHKepbl C BHYTPEHHUMU NOAKPENSIALWMUMU SNeMEeHTaMM1

(1) B npaAmoyronbHbIX aneMeHTax GyYHKepOB C 3aTshkkamu, NPOXOAALMMN BHYTPU MO-
nepeyvyHoro ceyeHus ByHkepa Harpysku Cbify4yero Marepmuana Ha CTeHbl JOIMKHbI YyCTaHaB-
nMBaTbCS B 3aBUCMMOCTU OT Criydas npumeHeHusa no metogam B 5.2, 5.3 n 5.4.

(2) Cwunbl, gencTeytowmMe Ha CTeHbl ByHKepa CO CTOPOHbI pacTArMBalrLmnX 3N1EMEHTOB,
AOMKHBbI ONPeaensaTbCs C y4eTOM CrieAyoLwWwmnX BINAHUNA:

— Harpyska Ha COOTBETCTBYIOLLNE BHYTPEHHME pacTArMBaroLLme arieMeHThl;

— MNOMOXeHWe 1 KpenneHne pacTarvBarLLmMX 3NEMEHTOB;

— npornb pacTarMBarLLmMX 3N1EMEHTOB;

— BMUSIHUE XECTKOCTU CTPYKTYPbl Ha MOPSOOK BenuuYMHbl nNpormba pacTarvsatoLmx
3NEeMEeHTOB KaK pe3yrnbTaT Harpy3ku BCneacTene XpaHMMOoro Cbinyyero matepuana.

(3) Ons 6yHkepoB knaccoB TpeboBaHWi 1 1 2 Harpyskn Ha CTPyKTypy ByHKkepa Bcnea-
CTBUE BHYTPEHHUX 3aTSXXEK AOIMKHbI yYUTbIBATLCA N0 MeTodam pacyeta EN 1993-4-1.

Paspgen 6 Harpy3ku Ha BOPOHKY M fiHO cunoca (6yHkepa)
6.1 O6wwme nonoxeHun

6.1.1 ®usmnyeckme xapakTepmCcTuUKun

(1)P Ona cnepyrowmx BnaoB obpasoBaHus gHa GyHkepa B 3TOM pas3gerne ykasbiBatoT-
Cs noanexawne nNPUMEHEHUIO XapakTepUCTUYECKME 3HAYEHUs] Harpy3oK 3arnoneHust u
pasrpysKku:

— POBHbIE AHMULLA;

— KPYTbl€ BOPOHKY;

— MNSOCKME HAKMOHHbIE BOPOHKM.

10
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0,8 — K =03—|
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1 — nnockast BOPOHKa; 2 — KpyTasi BOPOHKA;
Uy — HKHEe XapakTepuctmyeckoe 3HavyeHme koaddumumeHTa TpeHMS O CTEHKM;
B — NONOBMHHbLIN MaKCUMarnbHbIN Yron BOPOHKU; K — HWXKHEe XxapakTepucTnyeckoe 3HadeHme
KoadhpmumeHTa ropn3oHTanbHOM Harpy3kn Ha BepTUKarbHble CTEHbI

PucyHok 6.1 — NpaHuua mexay KpyTon U NNOCKON BOPOHKOW

(2)P Harpysku Ha cTeHbl BOPOHOK ByHKepa AOMKHbI ONpeaenaTbCa ¢ y4eTOM HakKnoHa
CTEHOK BOPOHKM B COOTBETCTBUM CO CrieytoLLen Knaccugpukaumen:

— HayuHas OT POBHOrO AHAa, eCrn Yron HakrnoHa gHa MO OTHOLUEHUIO K ropu3OHTarb-
HOW NMNOCKOCTU o. COCTaBNAeT MeHee 5°;

— Ha4MHas OT NSIOCKON HaKIOHHOW BOPOHKW, €Cnn He noaxoaat oba apyrux npuee-
OEHHbIX cryyas;

— KpyTasi BOPOHKa CYyLLECTBYET, €CIM BbINOJTHEH CreAyoLWNN KPUTEPUIN (CM. PUCYHKN
6.1 n6.2):

tanp < =K | (6.1)
2u,
rae K — HMKHee XxapakKTepucTudeckoe 3HadYeHue KoadduumeHTa ropusoHTanbHoOu
Harpy3ku Ha BEPTUKaNbHbIE CTEHbI;
[} — yron HakrnoHa BOPOHKU, N3MEPEHHbI OTHOCUTESbHO BEPTUKANbHOM ocu (MNo-
NOBMHA MakCUMarbHOro yrna);
Ly — HWKHEE XapaKTEPUCTUYECKOE 3HAYEHNE KOIPPULUMEHTA TPEHUA O CTEHKMN B
BOPOHKeE.

lNpumeyaHue — KpyTas BOpPOHKAa CyLLECTBYET, €Cnu CbiMy4niAi mMatepuan CKOnb3uT
BOOJIb MPU YCMOBUWN HAKMOHHbIX CTEH, YTOObI 3aNONHUTL GYHKEP U CbiNyyYnii MaTepuarn
BCNeACTBUE XpaHUMOro B GyHKepe Cbiny4yero MaTepuana HaxoauTcsi B YNIIOTHEHHOM
(ynpo4HeHHOM) cocTosiHM. COMpOTUBIEHME TPEHUIO HA CTEHKE BOPOHKM TOraa orpe-
[eNEeHO HOpMarbHbIMW AaBIIEHUSIMU HA CTEHKY BOPOHKU M KO3hULMEHTAMU TPEHUS
O CTeHKM. B 3TOM criyyae roBopsiT U 0 «NOSHOCTbIO MOOMITM30BAHHOM TPEHUU O CTEH-
Kny». Mnockas HakrnoHHasi BOPOHKA CYyLLECTBYET, €Cnn CbiNy4yMin matepuan B 3arnon-
HEHHOM COCTOSIHUWM OyHKepa He TeyeT BAOSb HAKIOHHOW CTEeHKM BOPOHKW (yron Ha-

KInoHa
BOPOHKM MO OTHOLUEHUIO K FOpVISOHTaJ'IbHOVI MMOCKOCTU CJTIULLKOM Man Wunm TpeHune o
CTEeHKM CITNLLKOM BbICOKOe).

ConpoTuBneHne TPeHM0 O CTEHKM TOr4a He HaxoauTCsl B HEMOCPEACTBEHHOM CBA3U C
HOpManbHbIMU AaBNEeHUSAMU, OENCTBYIOLLMMM Ha CTEHKY BOPOHKU, N KO3dbduUUneHTa-
MW TPEHUS O CTEHKM, a HEMHOIO MEHbLUE U 3aBMCUT OT yria HakfoHa BOPOHKU U OT
COCTOSIHUS HanpshKEHUS B BOPOHKE (TPEHME O CTEHKM MOBMAN3NPOBAHO HE MOSHO-
CTblO).

B cBs13M C 9TUM mrpaeTt porb M YNIoTHAEMOCTb Chiy4yero matepuana, Ho €0 MOXHO
npeHebpeyb. [Npu nepexone OT KPyTOM K MAIOCKON BOPOHKE YCTAHOBKM AaBreHMs Ons
obonx TMNOB BOPOHKN AAlOT OQMHAKOBOE pacnpeaeneHne gaBreHnss U 3Ha4YeHns naB-
nenHus. CnepgoBaTtenbHO, NEpexXod OT KPYTOW BOPOHKM B MITOCKYHD BOPOHKY OCYLLECTB-
neTcs paBHOMEPHO (Yron HakroHa, nNpu KOTOPOM TPEHME O CTEHKU MOSTHOCTbIO MO6u-
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1 — KpyTas BOPOHKa; 2 — nrockas BOPOHKa

PucyHok 6.2 — PacnpeneneHue aaBneHus
3anosiIHeHNs B KPYTOM U NJTIOCKON BOPOHKE

6.1.2 O6wme nonoxeHun

(1) Ana pac4yeta pacnpegeneHnss OaBreHUss Ha CTEHKax BOPOHKU CyLLEeCTBYIOT ABa
MeToaa. OTanoHHbIN MeTo yKasaH B 6.1.2, B TO BPEMS KaK anbTePHATUBHbIN MeToA Onu-
cbiBaeTcsa B npunoxexHun G.

(2) CpegHue BepTuKanbHble HAarpy3ku Ha nepexos BOPOHKU U Ha rOpU3OHTarnbHOe OHO
AOJTKHbI pacynTbIBaTLCA MO hopmyre

pvit = Copur, (6.2)

roe py— BepTuKarnbHas Harpyska 3anonHeHus no gpopmynam (5.3) nnm (5.79) B 3a-
BMCUMOCTU OT rmbkocTn BGyHkepa. [Npn aToM B KayecTBe KOOpAUHATHLI Z yCTa-
HaBNMBAIOTCH BbICOTA BEPTUKANbHOW CTEHbIl h; (T. €. Ha nepexone BOPOHKU Mo
pucyHky 1.1 a) n napameTpbl Cbiny4yero mMatepuana, Kotopble BeayT K Makcu-
ManbHbIM Harpy3kam BOPOHKM no Tabnuue 3.1;
Cp — KO3 (PMUMEHT yBENUYEHNS HArpy3KM Ha AHO ANS y4eTa BO3MOXHOCTU TOro,
YTO BCIEACTBME MepechinaHns BOPOHKM CbiNyyYnM MaTtepuariom B BepTuKanb-
HOM cTBOrie ByHKepa MOryT nepegaBaTbCs GonblUMEe BepTUKarbHbIE Harpysku
Ha BOPOHKY 1 OHO ByHKepa.

(3) Y ByHkepoB knaccoB TpeboBaHUn 2 U 3 KOIPMULNEHT yBENMYEHUS HArpy3ku Ha
AHO, 3a UCKIOYEeHNEeM yCrnoBuKM, OnucaHHbIX B ab3aue (5), AOmKeH ycTaHaBnMBaTbCS MO
cnepyolen oopmyne:

C,=1,0. (6.3)

(4) Ecnu gns 6yHkepoB knacca TpeboBaHun 1 cpegHMe 3Ha4YeHus napaMmeTpoB MaTe-
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prana K n p ucnonb3yrTcs Npy onpeaeneHnm Harpy3ku, 3a UCKNIYEHUEM YCIOBUN, ONu-
CaHHbIX B ab3saue (5), TO KOAPUUNEHT yBENUYEHNS HArpy3kM Ha AHO OOSDKEH yCTaHaB-
nueaTbCA NO cneaytowen opmyne:

Cpr=1,3. (6.4)

(5) Ecnu cbinyuun maTepuan CKIMOHEH K obpasoBaHWI0 AMHAMUYECKUX Harpy3ok, TO
BBOAATCS MOBbILLEHHbIE HArpy3kn Ha BOPOHKY unu aHo 6yHkepa. Heobxogumo ncxoauTtb
N3 COOTBETCTBYIOLLMX COOTHOLLEHMI, OCOBEHHO NPU HaNMYnn crieayrLWwmnx cry4yaes:

— B ByHKepe ¢ rMbkum BepTUKanbHbIM CTBOSIOM AN XPAHEHUA CbiMy4YMX MaTepuanos,
KOTOpble He MOryT COOTBETCTBOBATb KIaccy CbiNy4ero marepuana C He3HaunTerbHbIM
cuenneHmem (cm. 1.5.23),

— €CInn XpaHWMbIN CbIMyYUn MaTepuarn CKIOHEH K MexaHU4YecKoMy 3auensieHno Yac-
TUL, cbinyyero matepwana apyr ¢ Apyrom u Kk obpasoBaHU0 MOCTUKOB (Hanpumep, Le-
MEHTHbIN KITUHKEDP).

lMpumeyaHue — OnpeferneHne cuenneHns C cbinydyero matepuana onvcaHo B C.9.

CuenneHune ¢ knaccuuumupyeTcsa Kak He3aHaudnTernbHOe, ecrin nocne YnrioTHEHUS Cbl-

nyyero maTtepuana npu ypoBHe HanpsXXeHWs o OHO He NpeBblllaeT 3HavyeHue c/o, =

0,04 (cm. 1.5.23).

(6) Ecnn xpaHnMbIn Cbiny4nin MaTepuan npu pasrpyske ByHkepa umeeT SIBHYH CKIOH-
HOCTb K AMHaMmnyecknm Harpyskam (cM. ab3ay (5), To OMKHbI ycTaHaBnuBaTbca 6onbLune
Harpys3kv Ha BOPOHKY U OHO OyHkepa. KoadhduumneHT NoBbIlEeHUs Harpy3km Ha AHO OOr-
XXEeH yCTaHaBNnBaTbCS:

— Ang knaccoB TpeboBaHun 2 n 3:

Cp=1,2; (6.5)
— ana knacca tpebéosaHuin 1:
Cp,=1,6. (6.6)

(7) Ana kaxgon cuTyauuu Harpyskv cpefiHas BepTukanbHas Harpyska B BOPOHKE Ha
BbICOTE X Haf (TeopeTU4eCcKMM) MakCUMyMOM BOPOHKW (CM. PUCYHOK 6.2) JoImKHa ornpeae-

NATbCA KakK:
L G o

roe n=3S - (FupeCotp + F) — 2, (6.8)

3gecb S — koappmumneHT anga yyeta opMbl BOPOHKM:

S=2 — AN KOHWYECKNX W KBagpaTHbIX NupamuianbHbiX BOPOHOK;
(6.9)
S=1 — an4a KNMHOOBpasHbIX BOPOHOK;
(6.10)
S=(1+bl/a) — AN BOPOHOK C
NPSAMOYrofibHOW rOPU3OHTaNbHOW NPOEKUNEN; (6.11)
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a — OnvHa ANWHHOW CTOPOHbI MPSAMOYIOSIbHOMO MOMEPEYHOro CeyeHus
BOPOHKM (CM. pucyHok 1.1 d);

b — AnvHa KOPOTKOW CTOPOHbI MPSAMOYrONbHOMO MONEPEYHOro cevyeHus
BOPOHKM (CM. pucyHok 1.1 d);

F — xapakTtepuctuyeckoe 3HayeHue OTHOLLUEHMSI Harpyskm B BOPOHKe (B

3aBMCUMOCTM OT cnyyas dopmynbl (6.17), (6.21) nnn (6.27);

Upeff — IPPEKTUBHBIA UM MOBMNIN30BaAHHbBIA XapaKTEPUCTUYECKUIA KOAd-
PULMEHT TPEHUSA O CTEHKM BOPOHKM (B 3aBMCMMOCTM OT criyyas qoopmy-
nbl (6.16) nnn (6.26);

[ — yromn HakrioHa BOPOHKM OTHOCUTEmNbHO BepTukanu (= 90° — a) unu
HanbOonbLLMIN Yron OTHOCUTENBbHO BEPTUKaNu B CrydYae KBagpaTHOW unu
NPSIMOYrofNbHOM BOPOHKU
B pbopMe nupamual;

Y — BEpxHee XapakTepucTU4ecKoe 3HayeHue yaenbHOro Beca Chiny4ero maTte-

punana;
h, — BepTuKanbHOE paccTosiHMEe (BblCOTa) MeXay NMUKOM BOPOHKU N NepexoaoM B
BepTMKaribHbIA CTBOM (CM. PUCYHOK 6.2);

X — BepTuKarnbHas KoopauHaTa, cuMTas OT nuka BOPOHKM (CM. PUCYHOK 6.2);
pvit — CpeOHsisi BepTuKanbHas Harpyska B Cbiny4eM maTepuarne Ha nepexone Bo-
POHKM ans

cnyyas Harpysku — 3anonHeHue (dpopmyna (6.2).

(8) Ans onpeneneHnsa koaddurumneHTa Harpy3kmn F B BOPOHKE HYXXHO pasnuyaTb, knac-
cudmumMpoBaHa N BOPOHKA Kak KpyTasd unu Kak nnockas. CooTBETCTBYOLME 3Ha4YeHus F
OOJTKHbI onpenensTbes no 6.3 n 6.4.

(9) OnepaeneHne cOOTBETCTBYHOLLENO 3HAYEHNA APPEKTUBHBIX NN MOBUNM3MPOBAH-
HbIX KO3(OPULMEHTOB TPEHUSA O CTEHKMU B BOPOHKE Lipeff AOSMKHO YUUTbIBATL, Knaccudpuum-
poBaHa NN BOPOHKA Kak KpyTas UMM Kak Nriockas Unu paccMmartpuBaeTcs nu cnyyanm 3a-
NONHeHUs unu pasrpyskn. CooTBETCTBYOWME 3HAYEHUSA OOMKHbBI OnNpeaenaTbcsa no 6.3 u
6.4.

6.2 Nopu3oHTanbHbIe AHULLA OyHKepa

6.2.1 BepTuKanbHble Harpy3ku Ha ropusoHTanbHble AHMWA OyHKepa B rmOGKux
OyHKepax

(1) BepTukanbHble Harpys3km Ha ropmsoHTanbHble AHuwa OyHkepa (HakmoH a < 5°)
NPUBNMKEHHO MOFYT CYUTATbCA MOCTOSHHBIMKW, ecnn ByHKep KnaccuuuMpoBaH Kak HU3-
KA Mnu co cpegHen rmbKocTblo. B aTux crnyvasix 4OMmKHbI NPUMEHATBCA onpeaenieHns no
6.2.2.

(2) BepTukarnbHble Harpy3km Ha ropusoHTaribHble OHULIA [AOMMKHbI PacCYMTbIBATLCA
no:

Pv = P, (6.12)
roe pvr AOIMKHO paccymnTbiBaTbCs No popmyre (6.2).
(3) BeptukansHble Harpy3KH Ha TOPU30OHTANBHBIC JHUINA OYHKepa AJIs CIIydast Harpy3KH —
pasrpyska JI0JDKHBI YPaBHUBATHCA C HATPY3KaMHU CiIydast Harpy3Ky — 3all0JIHEHUE.

6.2.2 BepTuKanbHble Harpy3ku Ha poBHble AHULLA OyHKepa B HU3KUX OyHKepax u GyH-
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Kepax cpegHen rmokocTum

(1) Ons

HU3KNX BYHKEPOB 1 BYHKEPOB CO CpeAHEN rTMBKOCTBIO HY>KHO CYMTaTbCS C BO3-

MOXHOCTbIO TOr0, YTO Ha rOPU30OHTarNbHbIX AHULWAX ByHKepa MOryT NOSABMASATLCSA MECTHbIE Ha-
rpy3ku Ha aHo 6onbLue Harpy3ok no 6.1 (dpopmyna (6.2).

(2) BepTukanbHble Harpysku pysg Ha8 ropu3oHTarnbHble AHULLA HU3KOoro ByHkepa u ByH-
Kepa co cpefHen rmbKoCTbI0 MOTyT onpeaensaTbecs no popmyne

20-h /d,
Pusg =Py * Apsq {m] (61 3)
’ tp c
APsq = Pvip — Pvho; (6.14)
Py = Yhip, (6.15)

roe py, — NOCTOSAHHAsi BepTuKanbHasa cocTaBmnosLwasn Harpy3sku no popmyre (6.2) ¢ z

Pvho

ho

he

= h; N C NCNONb30BaHMEM XapakTePUCTUYECKNX NapaMeTPOB CbifMy4yero marte-
punana, KoTOpble BeayT
K MakCMMarnbHbIM Harpy3kam BOPOHKM no Tabnuue 3.1;

— BepTUKanbHas COCTaBMAWLWAs Harpy3kM Nno FAHCCEHYy Ha HWXKHEM Kpato
BEPXHEro HaCbINMHOro KoHyca no gopmyne (5.79) ¢ z = h;

— BEPTUKANbHOE PACCTOSIHME MEXOy SKBMBAIIEHTHOW MOBEPXHOCTLIO ChIMy4yero
mMaTepuana n caMmbiM HU3KUM MECTOM CTEHbl, KOTOPOE HE KOHTaKTUPYET C Cbiry-
4YnuM MaTepuanom (CM. pUcyHok 6.3);

— BepTUKarbHOE pPacCToAHME MEeXAY MUKOM HAacCbINHOrO KOHyca M CaMbiM
HWU3KMM MECTOM CTEHbl, KOTOPOE HE KOHTAKTUPYET C CbiMy4yMM MaTepuanom
(cMm. pucyHok 6.3);

— BepTUKanbHOEe pacCTOsiHUE 3KBMBANIEHTHOW MOBEPXHOCTW CbiMy4yero mare-
puana ot gHa OyHKepa;

lNpumeyaHue — lNpuBeaeHHOE Bbille NPaBUMO rapaHTUPYET NMHEWHbIM nepexon OT
AaBIEHNA Ha OHO NO ypaBHEHUO FAHcceHa ans GyHkepa, KnaccuuUMpOBAHHOIO Kak
npsimont unu rmbkuin (h./d; = 2,0) K ypOBHIO BEPTUKANbHOIO AaBfeHUs, ONpeaeneHHoro ¢
MOMOLLbIO reocTaTukun vz (z = hy) Npy YCroBuK, YTO Cbiny4ynun matepuan B ByHkepe co-
CTOUT TOSIbKO M3 HaCbIMHOro KoHyca (he = h,), a crnegoBaTernbHO, He CyLEeCTBYET 30H C
KOHTaKTOM CO cTeHon ByHkepa. HasBaHHOe nocrnefHuUM BblpaXKeHWe reoctaTtuku aaet
Bonblune Harpysku, YemMm MakCMMarbHO YCTaHaBUBAKOLWMECS MOL HACBIMHBIM KOHYCOM.
CnepoBaTernbHO, OHO NMpeacTaBnsAeT NPOCTY0 KOHCEPBATUBHYIO OLIEHKY COOTHOLLIEHWUN.

1

b,
he ﬂ \

2

1 — SKBMBaANEHTHas NOBEPXHOCTb CbiNy4Yero Mmartepuana;
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2 — camas HUXKHAS ToYKa CTeHbl 6e3 KOHTaKTa € CbiMy4M MaTepuanom

PucyHok 6.3 — Harpy3ku Ha AHO B HU3KOM OyHKepe unu B OyHKepe co cpeaHen rno-
KOCTbIO

(3) Harpyskun Ha AHO pysq MO popmyrie (6.13) MOryT yctaHaBnMBaTbCA Kak Ansa crydas
Harpy3sku — 3anosfiHeHne, Tak U crnyyas Harpysku — pasrpyska.

(4) 3HaueHue pysq No popmyne (6.13) BoCNPOM3BOANT BEPTUKArbHYIO Harpysky B6nu-
31 cpegHen Toykn aHa OyHkepa. Ecnv He obecneuymBaeTcs paBHOMepHas oriopa NnuTbl
AHa, TO OOSMKHO YCTaHaBnMBaTbCA LenecoobpasHoe pacnpeneneHve Harpy3ok Ha QHO.

6.3 KpyTble BOPOHKMU

6.3.1 Mo6unusoBaHHOe TpeHue
(1) Kak ans cnyyast Harpy3ku — 3anosiHeHue, Tak 1 criyyas Harpysku — pasrpyska ans

3P PEeKTUBHBIX UM MOBMAN3NPOBAHHBIX KO3(hdMLUMEHTOB TpeHusa B hopmyne (6.8) gonx-
HO yCTaHaBNUBATbCS crneaytoLllee 3Ha4YeHNE Lipef:

Wheff = Hh, (6.16)

rO€ Uneffi — HWKHEE XapaKTepucTU4ecKoe 3Ha4YeHune yrina TPeHUs O CTEHKN B BOPOHKE.

6.3.2 Harpy3ku 3anonHeHus

(1) B cnyyae Harpysks — 3arofiHeHWe cpefHee BEepTUKANbHOE HanpsbkeHue B Mpoun3s-
BOMbHOM MECTE X KPYyTOW BOPOHKM OOSMPKHO paccunTbiBaTbes no dopmynam (6.7) n (6.8), a
napameTp Frno cnegytowen popmyne:

_b
(Htanﬁj
Ky
MapameTp n B hopmyne (6.8) paccunTbiBaeTcs No gpopmyne

n=S-(1-b)- pcotp, (6.18)

roe b — aMnnpuyecknin KoadMUUNEHT, KOTOPLIN JOIMKEH NPUHMMATBLCA Kak b = 0,2.

F-1- (6.17)

[pyrne napameTpbl onpeaeneHsl B 6.1.2 (6).

(2) Harpysku, nepneHauKynspHble CTEHKaM BOPOHKU Pps, U HArpy3Ku 3a CHET TPEHUSA O
CTEHKN Py B MPOM3BOSIbHOM MECTE X CTEHbl KPYTOM BOPOHKW ANSA Cryvasi Harpysku — 3a-
NOMHEHME AOMKHbI PacCYNTbIBATLCA MO criegyowmm dopmynam:

Pnr = Fipv; (6.19)
Pt = unFepy, (6.20)
roe Fr paccunteiBaeTcs no popmyre (6.17).

6.3.3 Harpys3ku npu pa3srpy3ke

(1) B cnyyae Harpysku — pasrpy3ka AOSMKHO paccymTbiBaTbCA CpeaHee BepTukanoHoe
Hanps>keHne
B MPOM3BOSIbHOM MECTE X KPYyTON BOPOHKM No dhopmyrnam (6.7) n (6.8), a Takke — napa-
meTp F = F,.

(2) 3HayeHne F; MOXeT paccunTbiBaTbLCA C UCMOMb30BAHWEM 3TarlOHHONO MeToaa o
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dopmyne (6.21) unn no anbtepHaTuBHOMY MeToay no G.10:

_ 1+sin¢, cose (6.21)
° " 1-sin¢, cos(2B +¢) '
C:
B .| sind,, | .
=0, + arcsm{—sind)i } ; (6.22)
¢,, = arctanp, , (6.23)

roe p,— HWKHee XapakTepucTuyeckoe 3HayeHue KoadpduumeHTa TPEHUS] OCTEHKU
BOPOHKM;
$; — BEpxHee xapakTepUCTUYECKOe 3HaAYeHue yrna BHYTPEHHENO TPEHUS Cbinyye-
ro matepuana, XpaHMMOro B BOPOHKE.

lMpumeyaHue 1 — Heobxoanmo y4uTbiBaTb, YTO Yrosl TPEHUSA O CTEHKU BOPOHKWN BCe-
raa MeHbLUE UMW paBeH Yriy BHYTPEHHEro TPEHMS CbinyyYero matepuana, XxpaHMMmoro B
BOPOHKe (T. €. duwn < ¢j). Tak Kak B NPOTMBHOM Criydae BHYTPU Cbify4yero matepuwana
obpasyeTca NOBEPXHOCTb CKOSMBXEHMUS, €CfM Ha KOHTaKTHY MOBEPXHOCTb CTEHbI
NPUHMMAOTCA HanpskeHnsa capura 6onblue, YeM BHYTPEHHee TPEeHWe Cbinyyero ma-
Tepuana.

lMpumeyaHue 2 — [lpuBeneHHasa Bbiwe dopmyna (6.21) ana F. ocHoBbIBaeTCA Ha
npocTon Teopun Barnbkepa Ona OaBreHUW pasrpy3ku B BOPOHKaxX. Takke MOXHO UC-
nonb3oBaThb anbTepHaTUBHOE BbipaxkeHne ansa F, QHcTtaga, npuseaeHHoe B G.10.

(3) DaBneHue, nepneHanKynApHOE K CTEHKaM BOPOHKMN Ppe, M HArPY3KM 3a CHET TPEHMS
O CTEHKU Pie B KAXOOM MECTE X CTEHbl KPYTOM BOPOHKM Af1S Cryvas Harpyskv — pasrpyska
(cM. pucyHoK 6.4) paccumTbiBalOTCS MO crieayowmm opMmynam:

Pre = Fepy; (6.24)

Pte = UnFepv, (6.25)
nNpn 3TOM F HY>XXHO B3sTb U3 ab3aua (2).
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1 — KpyTasi BOPOHKa; 2 — nsiockas BOPOHKa

PucyHok 6.4 — PacnpegeneHue gaBneHUmn pasrpy3ku
B KPYyTOM U NJTOCKOW HaKINOHHON BOPOHKEe

6.4 lNnockne BOPOHKMU

6.4.1 Mo6unusoBaHHOe TpeHue

(1) B nnockow HaknoHHON BOPOHKE TPEeHMEe O CTEHKN MOBUNN3MPOBAHO HE NOMHOCTLIO.
Mo6unmnsanpoBaHHbIN UM APPEKTUBHBIN KOIPDULMEHT TPEHUS O CTEHKM YCTaHaBNMBaeT-

cA Kak:
(1-K)

Mheff = 2tan[3 ) (626)

roe K— HwkHee XapakTepucTuyeckoe 3HadeHue KoadhduumeHTa ropusoHTarbHOW Ha-
rpy3Kku B BepTUKanbHOM cTBore ByHkepa, KoTopoe NpuBoaUT K MakCMMaribHbIM Ha-
rpy3kam BOPOHKM (CM. Tabnuuy 3.1);
[} — yron HakfioHa BOPOHKM OTHOCUTESTbHO BEPTUKAIIbHOM OCU (CM. PUCYHOK 6.2).

6.4.2 Harpy3ku 3anonHeHus

(1) B cnyyae Harpysku — 3anorfHeHne cpegHee BepTuKarnbHOe HanpsbkeHne AO0MKHO pac-
CUMTBIBATBLCS Ha KaXXOoun rmybuHe Chiny4ero marepuarna KpyTon BOPOHKM no dopmynam (6.7)
n (6.8), a TaKkke napametp Fr —
no cnegytowlen opmyre:

F,=1-{b/(1+tanB/ p,.)}. (6.27)

MapameTp n B dopmyne (6.8) paccuntbiBaeTcs no gopmyne
n=S-(1->b)- ppei cotp, (6.28)

r0e MUneff — MOOUNM3MPOBAHHBLIA NNN APPEKTUBHBIA KOIDDULMEHT TPEHUA O CTEHKMU
B MN10CKOM BOpPOHKe no dopmyre (6.26);
b — aMmnupnyecknin KO3IPMPULMEHT, KOTOPbLIN JOIMKEH NPUHMMATLCA Kak b = 0,2.
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Apyrve napameTpbl onpeaeneHsl B 6.1.2 (6).

(2) Harpysku, nepneHaukynsapHble CTEHKaM BOPOHKM Prf, N HArpPy3KM 3a CHET TPEHUS O
CTEHKU Py B NPOU3BOSIbHOM MECTE X CTeHbl KPYTOW BOPOHKM ANS Cryyas Harpyskm — 3a-
NOnHeHue (CM. PUCYHOK 6.2) AOMKHbI PaCCYNTBIBATLCA, KaK NOKa3aHO HUXe:

Pnr = Fipy; (6.29)
Pt = ]J«heffFfpv, (630)
roe Fr — paccuntbiBaeTcsa no popmyne (6.17).

6.4.3 Harpy3ku npu pa3srpy3ke

(1) B nnockux BOpPOHKax Harpysku npu pasrpy3ke, OEWCTBYHOLME NEPNEHANKYNSPHO
CTEHKaM BOPOHKM, N Harpy3ku 3a CYET TPEHUS O CTEHKU (CM. PUCYHOK 6.4) OOMKHbI pac-
CUYMTBIBATLCS, KaK B Criy4ae Harpysku — 3anornHeHue (cm. 6.4.2).

6.5 BopoHku B OyHKepax ¢ BEHTUNATOPOM

(1)P Ons BOpPOHOK, B KOTOPbIX BCMNeACTBME MPUMEHEHUS BEHTUNATOPOB HErb3s UC-
KNIOYNTb NCEBOOOXMKEHME CbIMyYero Matepmana B YaCTUYHbIX 30HaX U BO BCEN BOPOH-
Ke, OOMMKHbl YYMTbIBATbCA AOMOMHUTENbHbIE Harpy3ku BCNeaCcTBUE MCEBAOOXKMKEHNA U
AaBreHnst Bo3ayxa.

(2) OTn Harpy3kn OOSMKHbI onNpeaenaTbes, kKak onncaHo B 5.5.2, 6e3 yCcTaHOBKKU Harpy-
30K 3a CHET TPEHUSA O CTEHKMW.

Paspgen 7 Harpy3ku Ha pe3epByaphbl
7.1 O6Owme nonoxeHus

(1)P Onsa onpepeneHnsa xapakTepPUCTUYECKUX Harpy3OK BCNEACTBME XPaHSLLUXCA B
pes3epByapax XnakocTen JOMMKHbI NPUMEHATHCA crnegyoLime npasuna.

lMpumeyaHue 1 — 3Tn npaBuna AeNCTBYIOT MPU CTaTUYECKUX YCITOBUSX AN BCEX BU-
[0B pe3epByapoB. Pe3epByapsbl, B KOTOPbIX MPOUCXOAAT ANHAMUYECKME MPOLIECChI, He
NpuBneKatTCs.

lNpumeyaHue 2 — [lepeyeHb CyLLECTBEHHbIX BO34ENCTBUN, KOI(PPULMEHTOB YacTUy-
HoM ©e30MacHOCTN MU COYETaHUN BO3LENCTBUN HA pe3epByapbl MOXHO B3SATb U3 NpU-
noxexHwus B.

7.2 Harpy3ku BcneacTtBue XpaHMMbIX XUOKOCTEN

(1) Harpyskn ns-3a xpaHUMbIX XWUOKOCTEN OOSMKHbI PACCYUTLIBATLCA C YYETOM CRneayto-
LLIMX TOYEK 3PEHUS:

— onpegerieHHas WMpuHa NoSioChl XNUOKOCTEN, KOTOPbIE AOSMKHbI XpaHUTbLCA B pesep-
Byapax;

— reomeTpus pesepsyapa ns XnoKkocten;

— MakcuMmMasibHO BO3MOXHas BbICOTa 3anofHEHNA pe3epByapa Afis XUOKOCTEMN.

(2) Xapaktepuctmyeckoe 3Ha4yeHne Harpy3km p OSMKHO paccynTbiBaTbCAa Mo hopmyrne

p(z) = vz, (7.1)
roe z — rnybuHa noa NoBEPXHOCTbLIO XNOKOCTH;
Y — yOenbHblA BEC XpPaHUMOM KUOKOCTW.

7.3 XapaKTepuUCTUKMN XMUOKOCTEN
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(1) QomxHbl ncnonb3oBaTbCHA 3HAYEeHUSA yaernbHOro Beca, ykasaHHole B EN 1991-1-1,
npunoxexue A.

7.4 Harpy3ku cTpyu BCrneacTtBue HeJo0CTaTOMHOM BEHTUNALUKY

(1)P Ecnn BeHTUNSUMOHHAA cucTeMa pesepByapa Afs XUOKOCTENn MOXeT oTKasaTb
UM NoaBepXXeHa HeUCNPaBHOCTSAM, TO AOSMKEH NPUMEHATBCA NOAXOAALWMA MeTo, pacye-
Ta, YTOOLI ONpeaenuTb NOHWXEHHbIE AaBIeHns, BO3HMNKatoLWme B npouecce pasrpyskui npu
3KCTpemarbHbIX ycnoBusx. PacuyeT OOmKeH yyuTbiBaTb BO3MOXHble aguabaTtudeckune
CBOMCTBa ONUCbLIBAEMOro npoLecca.
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MpunoxeHne A
(cnpaBo4HoE)

OCHOBbI MPOEKTUPOBAHUSA — NOJIOXKEHUA
B gononHeHue K EN 1990 ansa cunocoB, 6yHKkepoOB U pe3epByapoB

PedakyuoHHoe npumevyaHue — [aHHOe npunoxeHue ABN[eTCa MHPOPMALUOHHBLIM Y
pormkHo nepeHocntbes B EN 1990 «OCHOBBLI CTPOUTENBHOIO NPOEKTUPOBAHUAY Mocne
dopmanbHOro ogodpeHust.

A.1 O6wume nonoxeHus

(1) Ons meTtogoB pacdeta obsasatenbHO ucnonb3dyetcs dopmart, 3agaHHbin B EN
1990. OgHako ByHKepbl U pe3epByapbl UMEKT CYLLECTBEHHOE OTNMYMe OT MHOMMX OpPYyrnX
3[aHuK, cCocTosLLEE B TOM, YTO OHM BONbLUYIO YacTb CBOEro Cpoka cryxbbl nogsepratoTcs
MNOMHbBIM Harpy3kam CO CTOPOHbI XPaHUMbIX CbIMy4nX MaTepuanoB U XXUOKOCTEN.

(2) 910 NpunoxeHne gaeT OONOSHUTENbHbBIE MOMOXEHUs Ans KoadduuneHToB vac-
TUYHOW 6e30MacHOCTN BO3OAENCTBUM (KOS(PMULMEHTHI ) U KOMBUHAUUN C OpyruMn BO3-
AENCTBUSAMN, a TaKkke AN CyLWEeCTBEHHbIX KOMOUHAUNOHHbBIX KO3MULNEHTOB (koadhdu-
LMeHTbl ) BYHKEPOB 1 pe3epByapoB.

(3) BoamoXHble TeMnepaTypHble BO3AENCTBUS BKMNOYAOT B ce0s1 KNMaTun4eckne Bos-
OENCTBNA MU BO3AENCTBUS ropsAYvero cbinydero martepuana. [OmkHbl y4uTbiBaTbCsA Crie-
AyloLwmne pacyeTHble CUTyaLnn:

— ropsiuve cbinydme martepuvanbl, 3anofiHAEeMble B YaCTUYHO 3arnofiHEHHbIN ByHKkep
unn pesepsyap. [pn 3TOM OOMKHbI YYUTbIBATbCA BRMSIHUA MOBLILIEHWUS TemnepaTypbl
BO34yXa Haf CbiNny4yMM mMaTepuanom;

— npegoTBpaLleHre gedopmMaLmm KOHCTPYKLMK CTeH ByHKepa 3a cyeT Cbiny4yero ma-
Tepuana npu oxnaxgeHum.

(4) MNMpwn onpegeneHun BAUAHUSA PasfiMyHbIX COCTaBOB B CUIOCHbIX BalluHAX unn rpyn-
NMMPOBAHNAX INIEMEHTOB BYHKEpA U pe3epByapoB HY>XHO UCXOAUTb U3 Hanbonee Hebna-
rONpUATHON KOMBUHALUUKN 3aNOfIHEHHBIX U MYCTbIX 3N1EMEHTOB.

A.2 TMpepenbHoOe COCTOSAAHME AONMYCTUMOMN Harpy3Ku
A.2.1 KoadpbcpuumeHT yacTuyHom 6e3onacHoOCTH y

(1) Ona pacdyeta ByHKkepoB U pe3epByapoOB LOSMKHbI YCTaHaABNMBATLCA 3HAYEHUSA MO
A.1 EN 1990.

(2) Ecnn makcMmanbHas BbICOTa 3anofiHEHUS U HamMbonbLUMA yCTaHaBNUBaEMbI
yOernbHbIA BEC XUOKOCTEN, NPeAyCMOTPEHHbIX AN XPaHEHMUS, NPEBbLILWATLCA HE MOXET,
TO Ko3adppuumeHT 6e3onacHocTn y cHmxkaetcsa ¢ 1,50 go 1,35.

A.2.2 KomGuHauMoHHbIe KO3 hrLMEeHTbI

KoMBuHauMOHHbIE KOIULMEHTBI v N5l Harpy3ok ByHKEPOB M Harpy3oK B pe3epBya-
pax U KOMBUHALMOHHbIE KOIDULMEHTbLI C APYTMMU BO3AENCTBUAMUN yKa3biBaloTcs B A.4.

A.3 KomOGuHauuu Bo3gencTtBun

(1) Ons noateepxaeHus npegenbHOro COCTOSAHUS rpy30NoAbEMHOCTN ByHKepa O0mK-
Hbl paccMaTpuBaTbCs cnegyoLlme Bo3gencTBus:
— 3anofiHeHne N XpaHeHue Cbinyynx matepuanoB (CM. Harpysku 3anonHexHus B EN
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1991-4);

— pasrpy3ska cbiny4ymx Matepmanos (CM. Harpy3ku npu pasrpyske B EN 1991-4);

— cobcTBEHHBbIE M NoneaHble Harpy3ku (cm. EN 1991-1-1);

— Harpy3ku 3a cyet cHera u noga (cm. EN 1991-1-3);

— BETPOBblE HArpysku, Kak Ans 3anofHEeHHOoro, Tak u ansa nycroro 6yHkepa (cm. EN
1991-1-4);

— TemnepaTypHble Bo3aenctaus (cm. EN 1991-1-5);

— BbIHYXXAEHHble aedopmauunn: ocagkm B obnactm ocHoBaHus (cm. EN 1997);

— 3emneTtpsiceHuns (cm. EN 1998);

— Harpysku u3-3a B3pblBa Mbifn.

A.4 PacuyeTHble cuTyauum n KOMOMHaUMM BO3JEeNCTBUM ANA KNaccoB TpeboBa-
HUWM 213

(1) MaBeHcTBYOWME (AOMUHUPYIOLLME) N MOCTOSAHHbIE BO3AENCTBUA OOSDKHbI yCTa-
HaBnMBaTbLCA ANSA KaXOOro criydas Harpys3kM cO CBOMMM MOSHbIMW 3HAYEHUSIMU, B TO Bpe-
MSI KaK CONyTCTBYIOLLUME BO3OENCTBUSA MOTYT CHMXaATbCA KOMOUHAUWOHHBIMU KO3(huLm-
eHTaMM y, YToObl y4eCTb He3HAYUTENbHYI BEPOSATHOCTb OAHOBPEMEHHOIO MOSABMEHUS B
cootBeTcTBUM ¢ EN 1990. KomBuHaumm aomkHbl BbIGUpaTbCA B COOTBETCTBUM C MOMOXKe-
Huamum EN 1990.

(2) Bo Bcex npvBeaeHHbIX KOMBMHaAUNAX Harpy3oK A0SMKHbI MPUHUMATBCA KOMBUHaUu-
OHHble KoappumumnenTsl v = 1,0, a &1 = 0,9.

(3) Ecnu npu gOMUHMPYOLLMX BO3OEUCTBUSAX pedb NOET O BIIUSHUSX 3eMNeTpAaceHus
NN Ype3BblYanHbIX BO3OENCTBUAX Harpysok, To npeanonaras, Yto Ucrnonb3yeTcs noaxo-
aawmn metog no 5.2, 5.3 n 6.1, conyTcTByOLEe BO3OENCTBME HArpy3oK Cbiny4yero mate-
puana [OMMKHO paccyuTbiBaTbCA CO CPegHUMMU 3HAYeHUSMU KOSMPMULIMEHTOB TPEHUS O
CTEHKN Wy, KO3 MUMEHTA FOPU3OHTaNbHOM Harpy3kn K, 1 koadduuneHTa Harpyskm Bo-
POHKUN Fp,.

lMpumeyaHue — 3HayeHnsa y OOMKHbI ONpPeaenaTbCa B HAUMOHANbHOM MPUMOXEHUMW.

3HayeHns n koMbuHaumm Tabnuy A.1 — A5 aBnalTCA pekomMeHgauusMm, KoTopble

CHWXaKTCHA C CONYTCTBYIOLWMMU BO3LENCTBUSAMM 2 N 3 3@ CYET COOTBETCTBYHOLLENO UM

KOMOMHaLNOHHOro KoadpuumneHTa .

Ta6bnuua A.1 — PaccmatpuBaemble pacyeTHble CUTyauum M KOMOMHaLUM BO3-
OeNcTBUn

PacueTtHas cu-
KpaTkoe Tyauusa 1. MocTosiHHbIE | ConyTcTBYlOLLEE ConyTtcTBylowee
o603HayeHune | FNaBeHCcTBYOLEe |  Harpysku Bosgeiictene 2 | V02| sospeiicteue 3 | V03
Bo3gencTeue 1
D Pasrpyska cbiny- | CobctBeHHbI | Ocagka dyHaa-| 1,0 | CHer, wnu Be-| 0,6
yero matepmana |BecC MeHTa TEep, Unn Temne-
paTtypa
MNone3naa Ha-|0,7
rpy3ka unu pe-
dopmaumm
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I MonesHas Ha- | Cob6CcTBEHHbIN | 3anonHeHne 1,0 [CHer, wnu Be-|0,6
rpyska wunu [ge-|Bec cbinyyero mare- TEep, Unn Temne-
dopmaumm pnana (byHkep paTtypa

NOJIHbIN)
S CHer Cob6cTBEHHbBIN | 3anonHeHne 1,0
BEC cbiny4yero mare-
pnana
WF Betep npu 3a-| CobcTBEHHbIN | 3anonHeHue 1,0
NofnHeHHOM OyH- | BeC cbinyyero mare-
Kepe pnana
WE Betep npu nyc-| CobCTBEHHbIN | 3anOnNHeHne 0,0
TOM ByHKkepe BEC cbiny4yero mare-
pnana oOTCyTCT-
ByeT (byHkep
nycT)
T TemnepaTtypa Cob6cTBEHHbBIN | 3anonHeHne 1,0
BEC cbinyyero mare-
pnana

F Ocagkn  pyHaa- | CobeTtBeHHbIN | Pasrpy3ka  cbl- | 1,0 | CHer, wnu Be-| 0,6
MEeHTa BEC nyyero marte- TEep, Unn Temne-

pnana patypa
Y22 V2,3
E B3pbiB CobcTBEHHBIN | 3anonHeHue 0,9 |lMNMonesHaa Ha-|0,3
BEC cbiny4yero mare- rpyska wnu pge-
puana dopmaunn
\% Yaoap TpaHcnopT- | Cob6cTBEHHLIN | 3anonHeHne 0,8 |lNonesHas Ha-|0,3

HOro cpeactea

BeC

cbinyyero mare-
pvana

rpyska wnu pge-
dopmaumm

lMpumeyaHue 1 — 3Ta Tabnuua OTHOCUTCS K MOHATUAM NONMOXEHUA KOMOMHALMOHHBIX Harpy30K
B EN 1990, pasgen 6.
lMpumeyaHue 2 — VIHOEKCbl KOMBUHAUNOHHBIX KO3IMMUUNEHTOB Harpysku y MMeT cre-
ayollee 3HavyeHue: nepsBbli UHOEKC CTOUT AN Tura pacyeTHOW CUTyauun: cTaHdapTHble
KomMOuHauun obo3HayeHbl 0; Hanbonee YacTble 3HaYeHUss — 1; KBas3nMnOoCTOSAHHbIE 3HAYEHUS
— 2. BTOpon nHaeKkc OTHOCUTCS K HOMEepY Harpysku B KOMOGUHaLMN.

Tabnuua A.2 — «OGwee» npeaenbHoOe COCTOSIHME Hecylen cnocobHocTtu («Ordi-
nary» ULS) — paccmatpuBaemMble pacyeTHble CUTyauum U KoMbuHaumm

BO34EeNUCTBUN
Kpat | PacueT- Onpene- |HesaBucmmoe HesaBucu-
HesaBuncnmoe

Koe | Haqa cu- nsawouwee N3MEHSI0- MO€e n3me-
[NocTosAHHbIE N3MEHSI0-

006o- | Tyauus/ - N3MEHSI0- Lieecs BO3- HsAoLWeecs
BO34EenCcTBuA . LLieecs BO3- o

3- | rnaBek- Leecs Bo3- | geuncrteune 1 nelicTene 2 BO34encTBme
Ha4ye | CTBYlO- aencreme (ocHoBHOE) 3,4uT. A4
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ve- Lee (cm. cne- Vos

HWe | BO3aen- IOLLINVA ,
creue | Onuca- £ gon%eu Onmea- | o, | oycanne | Vo | OMMCa- | voa

Hue Hue 1 2 Hne n
«OcHoB-
HOe») T-A.

D |Pasrpys- |Cobet- |0,9 Pasarpys- |1,0 |Ocagku 0,7 |CHer, 0,6
Ka Cblny-|BEHHbIN Ka cblny- dyH- BETEP,
4yero ma-|Bec yero Mma- AameHTa Temne-
Tepvana Tepuana paTypa

g@iﬂ:;’;‘ Mones- |0,7
Has Ha-
rpy3ka
nnu
Aeop-
Maumm

| |Octa- Cober- (0,9 3anon- |1,0|Octatou- |0,7 |CHer, 0,6
TOYHbIE |BEHHbIN HeHne Hble ae- BeTEp,
nedop- |Bec Cbinyyero dopma- Temne-
MaLmm maTtepua- Lun paTypa

na (byh-

kep non-

HOCTbIO

3anon-

HEH)
Mones- | 0,7
Hble Ha-
rpy3Kku

S |CHer Cober- (0,9 3anon- |1,0|CHer 0,6 |lMones- |0,7

BEHHbIV HeHue Hble Ha-
BeC Cblny4yero rpy3Kku
marte-
prana
(6yHkep
NOJHbIN)

WF |Betep wu|Cober- |0,9 3anon- |1,0 |Betep 0,6 |lMNones- |0,7
3anon- |BEHHbIN HeHne Hble Ha-
HEHHbIN |Bec Cbinyyero rpy3Kku
OyHKep maTtepua-

na, (byH-
kep non-
HOCTbIO
3anon-
HEH)

WE |Betep wn|Cobet- |0,9 B 6yHke-|0,0 |BeTep 0,6 |MNones- |0,7
MycTOW  |BEHHbIN pe  HeT Hble Ha-
OyHkep |BecC Cbinyyero rpy3Kku

maTe-
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pvana

T |Temne- |CobecT- |0,9 3anonHe- |1,0 | Temnepa- |0,6 (lNones3- (0,7
paTtypa |BEeHHbIN HMe  Cbl- Typa Hble Ha-
BEeC nyyero rpy3Kku
marte-
prnana
(ByHkep
NOJIHbIN)

lMpumeyaHue — [aHHaa Tabnuua [OoMmkHa MPUMEHATLCA C UCMONb30BaHMEM hopMyn
(6.10a) 1 (6.10b) 6.4.3.2 EN 1990.

Tabnuua A.3 — lNpepenbHoOe COCTOAHME HeCyLLen CNOCOOHOCTU AN Ype3BblYauHbIX
Harpy3ok («Accidental» ULS) — paccmaTpuBaemMble pacyeTHble CUTyauuu
M KOMOMHaALMM BO3OeNCTBUMN

HesaBucumoe| Hesasucu- HesaBucu-

MocTosahn- Onpege-
Hble nstoLLee ws- N3MEeHSIto- Moe uame- Moe n3me-
g Lueecs BO3- | Hsuleecs HAoLLLeecs

Kpat| Pacuer- | BOSAGUCT- jMEHAOLLEECH aernicteue 1 | Bo3gencTeme | Bodgencreme

KOe | Has Cn- BUA BOSAENUCTBIC | (ocHoBHOE) 2 3,4uT.4

obo- | Tyaums/

3- rnaBeH- w1, Y2,

Haye| CcTBYylO- ] 3

He- | LIee BO3- | Onuca- o Onuca- | un| Onuca- |y, | Onuca- | V2

HUE | AeUCTBnE | e rcaHie HUe " HUe 9 HUe I‘/‘I

Y2, T
1 i
E |BspbiB CobcTt- YpapHas 3anon- |0,9 |OcrTa- 0,3|Mones- |0,3
BEHHbIN BOJHA HeHune NN |TOYHbIE Hble Ha-
BEC cbinyyero|n | aedop- rpy3Kku
maTe- 0,8 [mauun
pvnana,
(ByHkep
NoJHo-
CTbl0 3a-
MOSTHEH)

V |Yoap CobecT- Yaap 3anon- |0,9 |OcrTa- 0,3 |Mones- 0,3
TpaHc- BEHHbIN TpaHc- HEeHune NN |TOYHbIE Hble Ha-
NMOPTHOrO |BeC NOPTHOrO cbinyyero|n |aedop- rpy3Kku
cpeacTtea cpeacrtea matepua- |0,8 |maummn

na, (byn-

Kep non-

HOCTbO

3anorn-

HEH)
lMpumevyaHue — [aHHas Tabnuua gOrmkKHA NPUMEHATLCA C UCNONb30BaHNEM POPMY-
nbl (6.11b) 6.4.3.3 EN 1990.
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Ta6bnuua A.4 — lNpepenbHOe COCTOSIHME HecyLLien CMOCOGHOCTU NPU CEMCMUYECKUX
Harpy3kax («Seismic» ULS) — paccmatpuBaemble pacyeTHble CUTyauum

M KOMOUHaLUM BO3OenCTBUN

HesaBucumoe| HesaBucu- HesaBucu-
Onpege-
N3MEHSIL0- MO€ name- MO€ n3me-
lMocTosAHHbIE | NaowWee ns-
PacueT- g Leecs BO3- | HAwoLeecs HAKoLEeecs

Kpat BO34ENCTBUSA | MEHSOLLIEECH . b N
Has cu- . pencteme 1 | BO3oencTeune | BO3gencrame

Koe BO34ENCTBUE
066 Tyaums/ (ocHOBHOE) 2 3,4unT.1

rmaBeH-

3 | creyio V2.
Hauye y 3
ye tee Y2

) - Onuca- Onunca- Onuca- :
une | BOSACY- | Onucanme | OnwucaHue V2 V2 4
cTBUe HWe 1 Hune 2 Hune "

T.0O

SF |Cemnc- CobcrBeH- |Cencmnye- |3anon- 0,8 [BbiHyx- |0,3 [[NMones3- |0,3
Mu4ye- HbIW BEC CcKOe BO3[0eW-|HeHue JeHHble Hble Ha-
ckoe cTBME  (3eMm-|Cbiny4yero nedop- rpy3Ku
BO3Oen- neTpsiceHne) |martepua- Mauum
cTBUE U na, (ByH-
3anor- Kep non-

HEHHbIN HOCTbIO
OyHkep 3anorn-
HEH)

SE |Ceric- CobetBeH- |Cenicmnye- (B 6yHke-|0,8 |BbiHyx- (0,3 |[Tones- |0,3
Muye- HbI BEC CKOe BO3gen-|(pe  HeT OEHHbIE Hble Ha-
ckoe cTBMe  (3eM-|Cbinyyero nedop- rpy3Ku
BO3OEN- neTpsiceHve) |martepua- Mauum
cTBuUEe U na, (6yn-
nyCcTONn Kep nycrT)

OyHkep
lMpumevyaHue — [aHHasa Tabnuua OOMMKHA NPUMEHSITBCS C UCMONb30BaHMEM (HOPMYIbl
(6.12b) 6.4.3.4 EN 1990 n cootBeTcTBYytomMX chopmyn n3 EN 1998-1 n EN 1998-4.

Tabnuua A.5 — lNpegenbHoe cocTosiHMe npumeHaemocTu (SLS) — paccmaTtpuBae-
Mble pacyeTHble CUTyaumm 1 KOMOUHaLunM BO3[enCcTBUN
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MNocTosH- Onpepe- |Hesasucumoe| HesaBucu- HesaBucu-
Hble nswoLlee u3- | U3MeHso- MOe n3me- Moe n3me-
BO3AECT- MeHsiowee- | eecs Bo3- | Haloleecs HAloLLeecs
BUS cqa Bo3gen- | gencteue 1 | BO3AencTeme | BO3OeNCTBUNE
cTBYE (ocHoBHOE) 2 3,4nT.1
KpaTt | Pacuet- Yo,
Koe | Hada cu- 3
o6o- | Tyauus/ Yo,
3- | rnaBeH- 4
Have | cTByloO- (cm. crie- “]11' WZO’ mn
He- |Wee BO3-| Onuca- AyloLn Onvca- | un| Onuca- |un| Onuca- |
HWe \nencreme| e cronGey HUe " HUe " e | V2
«OcHoB- 3
HOE») Ve, V2, y2
1 2 ’
4
n
T.
a
D |Pasrpy3- |CobcT- Paarpys- (0,9 |Ocagku |0,7 |CHer, Be-|0,6
Ka Cbiny-|BEHHbIN Ka cbiny-|un (dyHaa- |un |Tep, TeM-|un
yero Mma-|Bec yero Ma-|u |[MeHTa n |nepaTtypa|u
Tepunana Tepnana |0,8 0,3 0,0
MNones- |0,7
Hag Ha-|un
rpyska, |u
octaTtou- |0,3
Hble [Je-
dopma-
Lnn
| |BbiHyx- |CobcT- 3arnon- |0,9 |BbiHyx- |0,7 |CHer, 0,6
AEHHble  |BEHHbIN HeHune Un |AeHHble (1N |BeTep, un
pedop- |Bec cbinyyero |u |gedop- (M |Temne- |u
Maumu maTte- 0,8 [mauun 0,3 |patypa |0,3
punana
Mones- |0,7
Hble Ha-|un
rpy3Ku n
0,3
S |CHer CobcrT- 3anon- (0,9 |CHer 0,6 |Mones- |0,7
BEHHbIN HEeHne un Un |Hble Ha-|un
BEC cbiny4ero |n N |rpy3ku n
mare- 0,8 0,0 0,3
puana
WF |Betep wn|CobcT- 3anon- |0,9 |Betep 0,6 (MNones- |0,7
MOSIHO-  |BEHHbIN HeHune un Un |Hble Ha-|un
CTblO 3a-|BecC CbINyyero |n N [rpy3Ku n
MOSNTHEH- matepua- 0,8 0,0 0,3

92



EN 1991-4:2006

Hbln  ByH- na, (byn-

Kep kep non-
HOCTbO
3anosHEH)

WE |Betep un|CobcT- B ©6yHke-|0,0 |BeTep 0,6 (MNones- |0,7
nycTon BEHHbIN pe  Her U |Hble Ha-|un
OyHkep |BecC Cbiny4yero N |rpysku n

marepua- 0,0 0,3
na, OyH-
Kep nyct

T |[Temne- |CobcT- 3anonHe- |0,9 |Temne- |0,6|lMones3- (0,7

paTypa |BEHHbIN HME Cbl-|MN |paTypa |WN |Hble Ha-|un
BEC nyyero n N |rpysku n
marte- 0,8 0,0 0,3

punana

lMpumeyvyaHue — [JaHHasa Tabnuua goMmMKHA NPUMEHSTLCA C UCMONb30BaHMEM DOPMYI
(6.14b), (6.15b) n (6.16b) 6.5.3 EN 1990, kak nokasaHO HUXeE:
penkue (xapaktepuctmyeckmne) kKombuHaumm, gopmyna (6.14b):
pefkue (Xxapaktepuctmyeckme) KoMmbuHaumm obbl4HO MCNOMb3YTCA Ans Heobpa-
TUMbIX (OCTaKLWNXCA) NpeaesibHbIX COCTOSAHUM;
Hanbonee 4acTtble kKombuHauuu, dopmyna (6.15b):
Hanbonee 4acTtble KOMOGUMHaUMKM OBbLIMHO NpUMeEHATCA Ana obpaTumblx (He Oc-
Tarowmxca) npegernbHbIX COCTOSHUMN,
KBa3UMNOCTOSAHHbIE KOMBUHauuK, popmyna (6.16b):
KBa3UMNOCTOSAHHbIE KOMOMHAaLMM OBbIMHO NPUMEHSATCA AN CUTyauuni C JONro-
BPEMEHHbBIMW BO3AENCTBUSMU U SIBIIEHUSIMM HA HECYLLIEN KOHCTPYKLMW.

A.5 Kom6uHaumu Bo3gencTBmMn AnA knacca tped6osaHum 1

(1) Ana 6yHkepoB knacca TpeboBaHun 1 OOMKHbI NPUHMMATBLCA crnegylowme ynpo-
LLIeHHble pacyeTHble CUTyaLUun:

— 3anosfiHeHue;

— pasrpyska;

— BeTep Npu nyctom GyHKkepe;

— BeTep Npu NOSTHOCTLIO 3anofIHEHHOM ByHKepe;

— cHer (ons KpbIwm);

(2) Ons cnyyasa Harpysku — BeTep paspeLleHo NpUMeEHeHMe YNPOLLEHHbIX Npasun 13
EN 1991-1-4.
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MpunoxeHue B
(cnpaBo4HoE)

Bos3pgenctBus, 4YacTHble KO3 (PULIMEHTDI
M KOMOMHaLuMM BO3AEeNCTBMIA Ha pe3epByapbl

PedakyuoHHoe npumedaHue — [punoxeHne B gormkHo nepeHocutbes B EN 1990
«OCHOBbI MMNaHNPOBAHUSA HECYLLUMX KOHCTPYKUMMA U BO3OENCTBUS HA KOHCTPYKUUUY» B
Ka4yecTBe HOPMaTMBHOro (006s13aTeNbHOr0) NPUNOXKEHUS.

B.1 O6Owme nonoxeHunsa

(1)P PacueT xapakrepuctuyeckux 3Ha4eHnin BO3AENCTBUA JOIDKEH yUMTbiBaTh Nogdop
B.2.1 - B.2.14.

(2) Onga aTux xapakTepucTUYEeCKUX 3HAYEHUN OO0STKHbI NMPUMEHATLCA YacCTHble KO-
dmumneHTbl Bo3aencTaui no B.3 n npasmna komomHnpoBaHua no B.4.

B.2 Bosgencreusa

B.2.1 Harpy3ku oT XpaHUMbIX XXUAKOCTEN

(1)P Bo Bpemsi paboTbl B KayecTBe Harpy3ok BCMeAcTBUE 3anoSIHEHUST OOSMKHbI yCTa-
HaBNMBaTbCA HarpyskM COBCTBEHHOrO Beca 3amnofIHAEMOro NpoAyKTa OT MakKCUMarbHOro
YPOBHS 3aMnONHEHUs BNSIOTb 40 MNOMHOCTLIO Pasrpy>KeHHOro COCTOSIHUS.

(2)P B npouecce npobHOro 3anofiHEHNA B KayecTBe Harpy3oK BCeAcTBUE 3arnosiHe-
HUA OOJKHbI YCTaHaBnMBATbCA Harpy3kun COBCTBEHHOro Beca cpefbl, 3anosiHaeMon npu
NPOBGHOM 3anofHEHUN, OT MaKCMMaribHOro YPOBHS 3amnoSfIHEHWA BMAOTb O MOSHOCTLIO
pasrpy>XeHHOro COCTOSIHUS.

B.2.2 Harpy3ku oT BHYyTPeHHUX AaBreHun

(1)P Bo Bpems paboTbl Nog «Harpy3kamu OT BHYTPEHHUX OaBMEHWUA» CreayeT MOHu-
MaTb Harpysku, OTHOCALLMECSH K yAerlbHbIM MakCMMasibHbIM U MUHUMAarbHbIM 3HAYEeHUAM
BHYTPEHHUX AaBlEeHUN.

(2)P Bo Bpemsi npobHOro 3anonHeHus nog «Harpyskamm OT BHYTPEHHUX OaBREeHUN»
crnegyeT MOHUMAaTb Harpysku, OTHOCALUMECH K YAeNbHbIM MakCUMarnbHbIM U MUHUManb-
HbIM 3HaYeHUAM BHYTPEHHUX JaBMEHUN B NpoLiecce SKCNepuMeHTa.

B.2.3 Harpy3ku ot (u3ameHeHUsA) TemnepaTtypbl

(1) HanpsbkeHnsimn OT 3allemMneHnin BCreAcTBME TEnsioBOro PacLUMPEHUS MOXHO
npeHebpeyb, eCrnn YNCIO LUKIOB Harpy3kn 3a c4eT TEMNNOBOro paclUMpeEHNss He NpUBOAUT
K PUCKY BO3HMKHOBEHMSI YCTANOCTM UMK K LIMKITMYECKOW NacTU4eCKOM HEUCMNPaBHOCTH.

B.2.4 Harpy3ku co6¢cTBeHHOro Beca

(1)P B kayecTBe Harpysku COBCTBEHHOro Beca pe3epByapoB AOIMKHA yCTaHaBNMBaTb-
cs pe3ynbTupyoas cobCTBEHHOro Beca BCex OTAEerbHbIX AeTanen pesepsyapa U 3akpe-
MAEHHbIX HA HEM KOMMOHEHTOB.

(2) Pac4eTHble 3Ha4veHnsa cM. B EN 1991-1-1, npunoxeHue A.

B.2.5 Harpy3ku ns-3a nsonauuu

(1)P B ka4yecTBe Harpy3ok BCNeacTBMe M30NSLMN AOIMKHbI YCTaHABNIMBATLCA COOCTBEHHbIE
BECa M30NSALMN.
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(2) PacyeTHble 3HaveHns cm. B EN 1991-1-1, npunoxeHue A.

B.2.6 PacnpeneneHHble Nosie3Hble Harpy3Kku

(1) PacnpeneneHHble yCTaHaBnMBaeMble Harpysku B pesynbtarte NPUMEHEHNSA OOXK-
Hbl OpaTtbcs
n3 EN 1991-1-1, kpome TOro, oHM onpeaensTCs 3aKka3dnNKkom.

B.2.7 KoHUueHTpupoBaHHbIe NOfie3Hble Harpy3Ku

(1) KOHUEeHTpupoBaHHbIE OTAENbHble Harpy3knm B pesyribTaTe NPUMEHEHUA OOJTKHbI
Opartbca n3
EN 1991-1-1, kpome TOro, OHM ONpeaensTCs 3aKa34yMKOM.

B.2.8 CHer
(1) CHeroBble Harpy3ku cm. B EN 1991-1-3.

B.2.9 Betep

(1) BeTpoBbie Harpy3kun cm. B EN 1991-1-4.

(2) ononHUTenbHO OOMKHbI MPUHUMATLCA creayrwme KodduuneHTsl gaBneHns
AN KPYrNbIX UMIMHAPUYECKUX pe3epByapoB (CM. pUCyHOK B.1):

a) BHyTpeHHee OaBreHue ONA OTKPbITbIX CBEpXy pe3epByapOB U OTKPbITOrO CBEPXY
npuemMHoro pesepsyapa: ¢, = -0,6;

b) BHyTpeHHee gaBneHue Onsi BEHTUNMPYyeMbIX pe3epByapoB C MarnbiMU OTBEPCTUS-
Mu: ¢, = -0,4;

C) ecnn UMeeTCs NMPUEMHbIN pe3epByap, TO OEUCTBYIOLLEE CHapyXu Ha pesepsyap
AaBneHve Ansa XuaokocTen ycTaHasnvBaeTCcs JIMHEWHO cnajalowuM CBEpPXY BHU3 C U3Me-
HEHVWEM BbICOTbI.

(3) B cooTBeTCTBUM C BpPEMEHHbIM XapakKTepoOM Harpysku BETPOM, CHMXaloLmecs B
npouecce dasbl COOPYXKEHUS, OOMKHbl YyCTaHaBnmMBaTbcs B cootBeTcTBUM ¢ EN 1991-1-4
n EN 1991-1-6.

a)
_/ |
1\—\(_;1_);___ ’_4 r
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1 — C, no EN 1991-1-4;
2 — C, = 0,4, 3a uckroveHnem crny4asi ¢ BeHTunsumen

PucyHok B.1 — KoacchpurumeHTbl faBNeHUA BETPOBbIX Harpy3okK Ha Kpyribin
LMNUHAPUYECKUN pe3epByap As XKUOKOCTENn:
a — pe3epByap C NpMeMHON BaHHOW;
b — pe3sepByap 6e3 npMeMHON BaHHbI

B.2.10 NoHnxeHHOE AaBneHune 3a cYeT HeAOCTaTOYHON BEHTUNALUMN

(1) Harpysku Bcneactsne He4OCTaTOMHOM BEHTUNAUUM OOSMKHbI YCTaHaBMBaTbCA MO
pasgeny 7.

B.2.11 CeicMmunyeckue Harpysku

(1)P Cencmunyeckune Harpyskm OOMmKHbI ycTaHaBnmeaTtbes no EN 1998-4, koTtopbin yka-
3bIBaeT 1 Apyrne TpeboBaHuA Ang agekBaTHOro onpenerneHs pasmepos.

B.2.12 Harpy3ku ns-3a coeguHUTENbHbIX COOPYXEHUN

(1)P Harpysku ns-3a TpybonpoBoAoB, KpbILWEK UK ApYrnx NnpeaMeToB 1 Harpysku, no-
nyvarowmecs ns-3a ocagkm, no OTHOLLUEHUIO K OCHOBaHUIO pesepByapa ANs XUAOKOCTEn
OOJIDKHbI YYNTbIBATb HE3ABUCHMbIE OCHOBaHUS 3aaHui. Cuctembl TpybonpoBOAOB AOSMKHbI
paspabaTbiBaTbCA TakuM ob6pa3om, 4ToObl Ha pe3epByap ANSA XWOKOCTEW OencTBOBanmu
MWHUMarnbHO BO3MOXHbIE Harpy3Kku.

B.2.13 Harpy3ku u3-3a ocagkm HeognHakoBon oopMbl

(1)P Harpyskn 13-3a ocagkv AOOSMKHblI YYUTbIBATbCS, €CNN B NPOMEXYTKE BpPEMEHMU
NpeayCMOTPEHHOMN Harpy3kn MOXHO OXuUAAaTb NOABAEHUSI HEPaBHOMEPHbIX OCaLOK.

B.2.14 KatacTtpoduyeckne Harpysku

(1) OTK Harpy3kn SOMKHbI Yy4UTbIBaTb CNeACTBUSA COObITUIA, TakKMX Kak BHELLHAS yaap-
Hasa BOJHa, Harpys3ky 3a cyeT yaapoB, Harpy3ku 3a cHeT noxapa, B3pblB, HErepMeTU4YHOCTb
BHYTPEHHUX pe3epByapoB AN XWOKOCTWU, NepenvBaHus 4Yepes3 Kpal U nepernoriHeHue
BHYTpPEeHHero pesepsyapa.

lNpumeyaHue — Harpyskmn JOmMKHbI ONpeaenaTbCa B HALMOHANbHOM NPUITOXEHUM, UM

YKa3blBaTbCs COOTBETCTBYHOLUUM 3aKa34yMKOM CneumanbHOro NpoeKkTa.

B.3 KoacdhduumeHTbl YacTMyHOM 6Ge3o0nacHOCTU BO3AEUCTBUM

(1)P Ona sosgencteun B.2.2 — B.2.14 gomkHbl MCNONb30BaTbCA KO3 PULUMEHTLI Yac-
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TnyHoun 6e3onacHocTn no EN 1990.

(2) PexomeHpgyeTcsa ycTaHaBnuBaTb KOIPUUMEHT YacTUYHOM Be30onacHoOCTU Ans Ha-
rPY30K CO CTOPOHBI Xnakocten ana pexuma (B.2.1 (1) yF = 1,20.

(3) PekomeHayeTcs yctaHaBnmBaTb KO3(OPULMEHT YacTuyHoON 6e3onacHOCTn Ansa Ha-
rPy30K CO CTOPOHbI XMAKOCTEN B npouecce 3anonHenus (B.2.1 (2) yF = 1,00.

(4) Ons pacyeTHbIX cUTyaLmi YpesBblYarHbIX BO3LENCTBUN NPU NEPEMEHHbIX BO34eN-
CTBUSIX peEKOMeHAyeTCs ycTaHaBnuBaTb KO3(pUUMeHT yYacTuyHon 6esonacHoctn yF =
1,00.

B.4 KombuHauuu Bo3goencTBmmn

(1)P HyxHo cnegoBaTtb o6wmm TpeboBaHuam EN 1990, pasgen 6.

(2) MNonesHble Harpy3kn U CHeEroBble Harpys3km He OOSMKHbl YCTaHaBMMBAaTbLCA OEUCT-
BYIOLLMMWN OOHOBPEMEHHO.

(3) Cencmuyeckme Harpyskm He OOSKHbI paccMaTpuBaTbCs BO BpeMs NMPOOHOro 3a-
NOMNHEHWS.

(4) KaTactpoduueckne BO3OENCTBUSA HE LOSMKHbI paccMaTpuBaTbCA BO BpeMsi Npob-
HOrO 3arnoSfTHEHUS, HO HY)XXHO yYnUTbIBaTb NpaBuiia KOMOMHMPOBAHUA Ype3BblYaNHbIX Harpy-
3ok no EN 1990.
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MpunoxeHune C
(obsa3aTenbHoe)

M3mepeHue xapakTepucTUK Cbiny4yero marepuana
ANns onpeaeneHus Harpy3okK Ha cunoc (6yHkep)

C.1 O6wume nonoxeHus

(1) 310 NpunoxeHne onucbiBaeT METOAbl UCMNbITAHUN, KOTOPbIE BBOAATCS B HACTON-
LLIEM TEXHWUYECKOM KOAEKCE WCKITUUTENBHO AN ONpeaeneHns XapakTepPUCTUK Cbinydero
mMaTepuana npu onpegeneHumn Harpy3ok B 6yHkepe. 3T MeToabl HE MPUMEHMMbI ANS pac-
yeTa OyHKepa C TOYKM 3peHnsa obecrnedeHnss HageXXHOro TeYEeHUs CbinydYero marepuana.
YpoBeHb AaBneHusi, NOMOXeHHbIA B OCHOBY OnpeferieHUs XapakTepuCcTUK Cbiny4yero ma-
Tepuana, OOMKeH yCTaHaBnmMBaTbCA NPU onpefeneHnm Harpys3ok Cbinydero matepuana
HaMHOrO BbiLLE, YEM MPU MEXAHNUYECKOM PAacCMOTPEHUN ANSA TEYEHUS CbiNydero matepua-
na, TaK Kak nccnegyemble obpasubl CbiNydero matepmana gOfmKHbl yO0BNETBOPSATL Onpe-
AEnsLWMM YCNOBUAM B 30HaX CbiMy4yero matepuana ¢ BbICOKMMU AaBneHunamu. N3 atoro
cnegyeT, YTO NoAroToBka ob6pasLoB No COOCTBEHHBIM MPUHLMNMANbHBIM MeTo4aM OENCT-
BMIA OOSMKHA OTNNYATLCA OT 06bIYHBLIX CMOCOB0B MEXAHWUKM CbiNy4yero Matepuana.

Mpu nogrotoBke 06pa3uoB ANA OOCTUXKEHUS NPEeaCTaBUTENbHOM YMaKOBKU CbiNy4ero
MaTepuarna HY>XHO CTPEMUTLCS K BbICOKMM MAOTHOCTSIM XpaHEeHUs, Tak Kak 3TO YCroBue Bbl-
COKOWM MAOTHOCTM XPaHEeHUs1 ONUCbIBAET 3TarloHHOE COCTOSIHME BEPXHUX XapaKTepucTude-
CKMX 3HaYEHNN BO3AENCTBUM HA KOHCTPYKLMIO ByHKepa.

C.2 lNMpumeHeHue

(1) MeToabl UcnbITaHN, ONUCaHHbIE B 3TOM NPUMOXEHUN, YKasaHbl ANS NpUMEHEHUs
npn pacyeTte ByHkepoB Kracca TpeboBaHun 3 1 ons CbiNydynx mMaTepuanos, KOTOpble OT-
cyTcTBYOT B Tabnuue E.1. Ho oHM MOryT npmBnekaTbCAa B Ka4eCcTBe anbTepHaTMBbl U ANS
onpeaeneHns XxapakTepuUCTUK CbiMy4yero matepmana ans 3HavyeHum, ykasaHHblX B Tabnuue
E.1. OTanoHHble HaANpPSXXeHUS NPU UCNbITAHNAX OAENCTBYIOT B BEPTUKANbHOM WU B ropu-
30HTanbHOM HanpasneHnn. OHU OOSMKHbI BOCMPOU3BOANTL NPeacTaBUTENbHbIE HaNpshKe-
HWA, KOTOPble rOCNOACTBYIOT B XPaHUMOM Cbifly4eM mMaTtepuane, Hanpumep, B 30He nepe-
xoga BOPOHKMN
B Criydae Harpysku — 3anosiHeHue.

(2) MeTogbl UCnbITaHUN MOrYT TaKkKe NPUMEHSTLCA OS5 U3MEPEHUST XapaKTEPUCTUK Cbl-
ny4yero matepuana obLiero 4encTemsa ana onpegeneHnst paamepoB 6yHKEpPOB, HO TOMbKO He
Ans cneumanbHon reomeTpum ByHkepa. McnbiTaHus, KOTopble OOSMKHbI AaBaTb XapakTepu-
CTMKW CbiNy4yero matepmana obLiero 4encTBnsa ansa pacyeta pasHbix OyHKepOB, AOMKHbI NPO-
BOAMTLCS, B35IB 3@ OCHOBY CrneaytoLmne YpOBHN ONOPHOMO AaBEHUS:

a) ansa yvyeta BepTukanbHbix gasneHun (C.6, C.8 n C.9): atanoHHOE HanpsikeHue o, =
100 k[Ma;

b) ana yyeTta ropm3oHTanbHbIX AasneHun (C.7.2): aTanoHHoe HanpsikeHuwe o, = 50
kMa.

C.3 CumBonsbl

B npaHHOM NPUIIOXKEeHNN NMPUMEHAIOTCA crneayloline CMMBOIbIL:
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a — Koa(pmumneHTbl nepecyeTa xapakTepUCTUK CbiNy4yero maTtepuana gns ydeta
pacceaHns;

¢ — cuenneHue (cMm. pucyHok C.4);

D — BHYTPEHHUM guameTp NpPOBEPSEMOro 3f1ieMeHTa;

F, — ocraTto4yHoe ConpOTUBNEHNE CPe3y (YyCunme) B KOHLE MUCMbITaHUS Ha onpeaeneHue

TPEHWS O CTEHKMU;
Kmo — cpefHee 3HadeHne KoadduUMEHTa rOpU3OHTANIbHOW Harpysku Ans rnagkux
CTEH;

A — CMeLleHne BEPXHEN YacTn areMeHTa cpesa BO BPEMS UCMNbITAHWUI Ha Cpes;

$d; — yron BHYTPEHHEro TpeHus npu Harpy3ke obpasua (yron obuien ycTondmBocTy K

cpeay);

dc — Yron BHYTPEHHEro TpeHusa Npu pasrpyske obpasua («3ddeKTUBHbIN Yron BHYTPEH-

HEro TPeHUsI»);

uL — Koa(puuneHT TpeHna mexay obpasuyom cbinydyero matepumana n obpasuom
CTeHbl (KO3(PPULMEHT TPEHUS O CTEHKN);

or — 3TaNOHHOE HanpsKeHue;

Ta — OCTaTOYHOE COMPOTMBIEHUE Cpe3y, U3MEepeHHOe Npu NpoBepke cpesa, nocne
NOBbILLIEHMSI CTAHOAPTHOrO HanpsbkeHnsa (cMm. pucyHok C.4) (npu nepBUYHOWN Ha-
rpyske);

Tp — MakcumarnbHas YCTOMYMBOCTb K Cpesdy, 3MepeHHasa npu nposepke cpesa, no-
Cne CHWXEeHUs cTaHOapTHOro HanpskeHus (CM. pucyHok C.4) (npwu pasrpyake);

T — HanpsbkeHue cpesa, U3MepeHHoe Npu NpoBepKe cpesa.

C.4 OnpepeneHus

Ha npumeHeHne gaHHOro NPUnoXeHUs pacnpoCTPaHAKTCA creayowme NoHATUS.

C.4.1 BTOpMYHbIN NnapameTp: Kaxabi napameTp, KOTOPbIN MOXET OKasaTb BIUSHME
Ha XapakKTepUCTUKY XpPaHMMOro matepuana, HO He BBOAUTCS NPU OCHOBHbIX (bakTopax,
BNUSAIOLMX HA paccesiHne XapakTepucTuk. BTopnyHbiMn napameTpamu, K npumepy, siBns-
I0TCS COCTaB, Knaccudukaumsa 3epHa (pacnpegeneHve BenuyMHbl 3epHa), coaepkaHue
Bnaru, TemnepaTtypa, BO3pacT, 3NeKTpudecknii 3apsag B npouecce paboTbl 1 MeToabl Npo-
n3soacTea. PaccesHna B 3TanoOHHbLIX HanpsKeHusx, onpeneneHHblx B C.2, OOMKHbI pac-
CMaTpuMBaTbLCS Kak BTOPUYHbLIE NapameTpbl.

C.4.2 ot60p Npo6: Beibop TMNoBbIX Npob cbinyyero matepuana, NnpegycMOTPEHHOMO
OIS XpaHeHus, UnNn martepumana CTeHbl OyHKepa C npuBReYeHneM U3MEHSEMOCTU €ro
CBOMWCTB CO BPEMEHEM.

C.4.3 atanoHHoe HanpskeHune: CoCTosiHME HaNpPsXKEeHUs1, NPU KOTOPOM MPOBOASATCSA
N3mMepeHns
XapaKTEePUCTUK CbiNyyero maTtepuana. dTanioHHOe HanpsikeHne obblyHO BbibupaeTcs Ta-
Knm obpasom, 4Tobbl nocne 3anofnHeHuss ByHKkepa OHO COOTBETCTBOBANO rOCMNOACTBYHO-
LiemMy B CbiMy4yeM maTepuane ypoBHIO HanpsbkeHus. MIHoraa moxeT 6biTb Heobxoammo
onpegeneHne 3TasioHHOro HanpPsPKEHUs1 C NMOMOLLbID Bonee o4HOro OCHOBHOMO HanpsiXe-
HUS.
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C.5 OT60p Npo6 M nX NnoaroToBKa

(1) UcnbiTaHna OMmKHbI NPOBOAMTLCA C NpeacTaBUTENbHbIMU 0Opasuamn Cbinyynx
MaTepuanos, NPeayCMOTPEHHbIX ANA XpaHeHNs B ByHkepe.

(2) Bbibop obpasua AomkeH oCcyLLeCcTBASATLCA NP COOTBETCTBYIOLEM PaCCMOTPEHUN
N3MEHEHNN NnapamMeTpoB CbiNy4Yero mMatepuana, BO3MOXHbIX B TEYEHME CpOKa UCMONb30-
BaHNA ByHKepa, KpOMe TOro, U3MEHEHUIN BCNeaCTBME U3MEHSIOLLMXCS YCITOBUI OKpYXato-
Lewn cpenpbl, BIUSIHUIA MeToaa paboTbl OyHKepa
N BNUSIHWUI CMELLNMBAHUI CbIMy4ero cbipbsa B OyHKepe.

(3) CpepnHee 3HauYeHne KaKaowm XapakTEPUCTUKN Cbilydero matepmana gOMmKHO onpe-
AENATbCA C y4ETOM COOTBETCTBYHOLLErO paCCEeAHUSA CYLLECTBEHHbIX BTOPUYHbIX NapameT-
pOB.

(4) OTanoHHOE HanpshKeHWe o, OOIMKHO ONpeaenaTbCa AN KaXaoro McnbiTaHusa no
OTHOLLUEHUIO K COCTOSIHUIO HamnpsbKeHWa B XPaHMMOM Cbiy4YeM maTepuane, HO 3HayeHue
3TaNOHHOrO HaNPSXXEeHUS HEe OOSMKHO ONpPeaenaTbCs TOYHO.

lMpumeyvyaHue — ToYHOE onpeaeneHne 3ATanoHHOro HanpsXXeHUst 3Ha4uno Bbl, YTO pe-

3ynbTaT SKCNEpPMMEHTa AO0MKEH Obin Obl ObITb M3BECTEH 4O NPOBEAEHUSI UCMbITAHUS.

Yyer TOYHOrO 3Ha4yeHuns 3TaNoHHOro HanpskeHus

He KpUTUYEH ONHA MHTepnpeTauun pesynbTaTtoB UCMbITaHus. Ho ncnbiTaHus OOKHbI

NPOBOAUTLCS C YPOBHEM HarpsiKEHWUS, KOTOPLIN onpeaeneH aAns Lenu npuMeHeHus,

OIS KOTOPOW AO0SMKHbI MPOBOANTBLCA UCTbITAHUS.

(5) Ansa nenbitannin no C.6, C.7.2, C.8.1 n C.9 gomkeH NpoBoaUTLCS MeTof NoAroToB-
K 06pasLoB, ONMUCaHHbIN HUXE.

(6) Obpasey, AOMKEH 3anONHATLCA B NPOBEPSAEMbIN 3emMeHT 6e3 Bnubpaumi unu gpy-
rMx Mep, KoTopble BeayT K YNNOTHEHMIO obpasua, U Harpy>KaTbCA ONOPHbBIM HaNpPsXKeHNEM
or. ns Toro 4tobbl KOHCONUAMPOBATL ObpaseL, KpbilKa AOSMKHA NOBOpaYnBaTbCA Mo va-
COBOW CTpesnKe 1 NPOTUB YaCOBOW CTPESIKU HECKOSTbKO pa3 Ha yron okosio 10° BOKpyr cBO-
en BepTuKanbHon ocu (« Twisteny).

lMpumeyaHue 1 — OTHOCUTENBHO NPUHUMNA OENCTBUSA HY>XHO BbINo Obl cocnaTbCcs Ha
ctangapt ASTM D6 128.

lMpumeyaHue 2 — Konun4vectBo Tpebyembix BpalleHun (« Twists») 3aBUCUMT OT npose-
pPSEeMOro cbinyyero matepuana.

(7) CpegHue 3HayeHus 13 UCNbITAaHUM OOSMKHbI CHabXaTbCa KO3IPULMEHTOM MNepe-
cyeTa, YToObl BbIBECTU IKCTPEMaribHble 3HayYeHusi. KoadpdpuumeHTbl nepecyeta OOMKHbI
BblOMpaTbCa TakMm ob6pa3om, 4YTOObl OHWM yYUTbIBANU BNUSHWE BTOPWUYHLIX NapamMeTposB,
N3MEHSIEMOCTM XapakTepUCTnK cbirny4yero mMatepuana
C NPOOOMKUTENBHOCTLIO PaboTbl U HETOYHOCTEN NPU B3SATMM 06pa3LoB.

(8) KoathdbmumeHT nepecyeTa a XapakTEPUCTUKU CbiNyvyero martepuana LOOSMKeH Co-
rMacoBbIBaTbLCS,
€eCcnu BrnngHMe BTOPUYHOrO napameTpa coctasngeT 6onee 75 % nonockbl paccesiHusi, Ko-
Topasi nepekpbiBaeTca KOahPULMEHTOM nepecyeTa (KO3PULMEHT KOHBEPCUN).

C.6 OnpepeneHue yaenbHOro Beca cbify4ero Mmarepuana y
C.6.1 KpaTtkoe onucaHue ucnbiTaHuA
(1) YoenbHbin Bec cbinydyero maTepuana y onpefensercs Ha KOHCONMUAMPOBAHHOM
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(«CBEPXKPUTMYECKMY» YMITOTHEHHOM) obpasLe Cbinyyero marepuana.

lNMpumeyaHue — C NOMOLLbIO 3TOrO UCNbITAHUSA AOIMKHA JOCTUraTbCa XOpoLlasa OLueHKa
MakCcMmMarnbHOW NMOTHOCTM CbiNy4ero Mmartepuana, ycraHaBsnuesaemon B 6yHkepe. Llenb
AOCTUraeTcs 3a CYeT TOro, YTO onpedensieTcs NOTHOCTb, KOTopas MakCUMarnbHO Ha-
CTpOeHa nocrne Harpy3km obpasuya cbinyyero martepvana YpOBHEM AaBreHus,
rocrnoAcTBYOLMM Nocre 3anofiHeHns byHkepa. [ns Toro 4Tobbl 4OOUTLCS 3TOro, Tpe-
OyeTcs 3anonHATb CbiMy4yMi MaTepuan B MpOBepsiEMbl 3rieMeHT TakuMm obpasom,
4YTOObLI NoMny4anacb ynakoBKa CbifyyYero mMartepuarna COOTBETCTBYIOLLEN MSIOTHOCTY,
npexae 4yem Kk obpasuy OyaeT NpunoXeHO HanpskeHue KOoHcoNnuaauuu. ATO MOXET
AOCTUraTbCH UMM 3a CYET TOro, YTO ChINyYnin MaTepuan 3anofiHAeTCa B 3NIEMEHT cpe-
3a NO «MeToAy 3anofiIHEHUA O0XAEM», WUNKN 3a cYeT npeaBapuTeribHON NOLrOTOBKM
obpasua onucaHHbiM MeTogom («Twisten») kpbiwkn. bnarogaps atomy gOrmKHa Aoc-
TUraTbCs MMOTHOCTb CbiMy4Yero Martepuana B U3MepUTEribHOW siYenke, KoTopas sBIis-
eTca NpeaCcTaBUTENbHOW C TOYKN 3pEeHNsa onpedeneHnsa Harpy3ok GyHkepa. OTta npo-
ueaypa CyLleCTBEHHO OTfiMyaeTcsa OT MeToAa, KoTopbin ykasaH B ASTM D6683-01, T.
K. Tam, rmaeBHbIM 06pa3oM, paccmMaTpMBalOTCA NOPOLLIKOOOpasHble Chinyyne matepua-
Nbl C Uenbio JOCTMKEHUS BO3MOXHO HE3HAYMTESTbHOW NAOTHOCTW.

C.6.2 AcnbiTaTenbHOe YCTPOUCTBO

(1) Ons onpenenenuns Beca n obbema obpasua chinyyero marepuana npuMmeHsieTcs
anemeHT cpesa no pucyHky C.1. dnametp anemeHTta D OOMmMKEH COCTaBNATb HE MEHEE 5-
KpaTHOro MakCcMMmarnbHOro AmameTpa 3epHa CbiMyyero marepuana v He OOfKeH ObiTb
meHbLue 10-kpaTHOro cpegHero pasmepa 3epHa. Beicota H cxatoro obpasua gosmkHa Ha-
xogutbes mexay 0,3D n 0,4D.

lMpumeyaHue — JTU orpaHNYeHns C NpPUBNEYEeHMeM pasMepa 3epHa Cbinydero marte-

puana BblbpaHbl Mo cnegyowmm npudmHam: OrpaHndyeHHas MakcmarnbHasi BenmynHa

3epHa cbiny4yero martepmana gosbkHa obecneumBatb, YTOObI oTpuLaTenbHble BO3AEN-

CTBUSI C TOYKM 3PEHUS PacnoSfiOKEHUA U OPUEHTAUMWN 3epeH CbiNyvyero martepuana

BCNEeACTBME BIUSHUI OrpaHnNYmMBatoLen CTeHbl HE CTAHOBUANCH CIIMLIKOM B0nbLIMMMN.

Kpome TOro, n3BectHo, 4To 3TO BNUsAHWE Gonblue Ans cnyyas, Korga Bce YacTuubl

NPUMEPHO OAMHAKOBOW BENUYMHBI, YEM B Crlydae, Koraa Marsble YacTuubl MOryT 3aHu-

MaTb MPOMEXYTKN Mexay bonbwnmmn vyactuuamu. o 3Ton npuymHe Npu OQNHAKOBbLIX

pasmepax 4acTuy, onpejensowmm aenaetca orpaHumdeHne 10-kpaTHbIM pasMepom

YyacTuy, a Npy LUMPOKOM pacrnpeneneHum pasMmepoB 4YacTul, orpaHnvyeHne 5-kpaTHbiM

MakcMManbHbIM AnamMeTpoM YacTul,.
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1 — HOpMUpOBaHHOE BpalleHue;
2 — rnagkasi NOBEpPXHOCTb; 3 — LepoxoBaTasd NoBEePXHOCTb

PucyHok C.1 — YcTponcTBo AnA onpeneneHus y

C.6.3 NpoBeneHne

(1) OtanoHHOe HanpsXeHwe o, OOIMKHO COOTBETCTBOBaTb BEPTMKANbHOMY YPOBHIO
AaBreHns Cbinyyero matepuarna, XxpaHumoro B ByHkepe, p..

(2) MoparotoBka 0bpa3yoB OOIMKHA OCYLLEeCTBNATLCA No meTtoay B C.5. YaenbHbIn BeC
obpasua onpegensaeTca No YaCTHOMY U3MEPEHHOro Beca ynioTHEHHOro obpasua n obbe-
Ma B3ATOro cbinyyero matepuana. Boeicota obpasua H onpegenseTrcs B Buae cpegHero
3Ha4YeHMs TPEX U3MEPEHUI, KOTOPbIE N3MEPAIOTCA HA OANHAKOBOM paguaribHOM paccTos-
HAW OT CpefHen TOYKM AfeMeHTa BHYTpW Tpex BblbpaHHbIX cekTopoB pasmepom 120° B
HanpasneHun nepumeTpa.

lMpumeyaHue — T[InoTHocTW, onpegeneHHble no metoay ASTM D6683, moryT He-

CKombKO BbiNagaTb. OTKMOHEHMEe ONs NOPOLUKOOOpa3HOoro chinyyero marepuana, B

obueM, He3HaunTenNbHO, a AN Cbiny4ero Matepmana ¢ KpynHbIMy 3epHamMun OHU MOryT

NMETb 3HAYUTENBHYIO BENMNYMHY.

C.7 TpeHMe O CTeHKMU

C.7.1 O6wme nonoxeHus

(1) PasnuyaroT criegyowme napameTpbi:

— KO3PMDULNEHT TPEHUS O CTEHKU W, ONS onpedeneHus Harpysok (KoadduuueHT
TPEHUSA O CTEHKW);

— Yrosi TPEHUS O CTEHKU dyy ANA OLEHKN XapaKTEPUCTUKN TEKYYECTN.

(2) Ansa cbiny4dnx maTepuanoB C LUMPOKMM pacnpeerieHMeM BennvuHbl 3epHa, KOTo-
pble B npouecce 3anoSIHEHUS CKITOHHbI K CMeLUMBaHMIO, OOSMKEH OCYLLEeCTBNATLCA BbIOOp
o6pa3yoB MaTepuana gns onpegeneHms KoaULNEHTOB TPEHUSA O CTEHKMN Ly, C Y4ETOM
BO3MOXHbIX CMELUMBaHWUIA MaTepuana.

(3) SkcnepuMeHTbI NO onpeaeneHno TPEHUS O CTEHKN OOSMKHbI MPOBOAUTLCS C KyCKa-
MW 06pa3oB CTEHbI, KOTOPbIE ABMASKOTCHA NPeacTaBUTENbHBIMW NS MaTepuana noBepxHo-
CTW CTEHbl KOHCTPYKLUUKN ByHKepa.

lNpumeyaHue — XoTA ncnblTatenbHble nabopatopun Npu onpenesieHHbIX 0bCToATeNbCT-

Bax 06opyaoBaHbl 6ONbLUOW LUMPUHOWM MOSOCHI KOHCTPYKLUMOHHBIX U OBSIMLOBOYHbIX Ma-
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Tepuanos, UHANBUAyarnbHble Kycku 06pa3LoB CTEHbI MOFYT UMETb 06paboTKy NOBEPXHO-
CTW, KOTOpasi OTNMYaETCA OT KayecTBa MOBEPXHOCTU B MOMEHT M3roTOBIEHUsI OyHKepa.
Kyckn o6pa3uoB CTeHbl C HOMWHABLHO WAEHTUYHLIM 0003HAYEHNEM MOrYT UMETb Yribl
TPEHWs O CTEHKW, KOTOPbIE OTNINYAIOTCA APYr OT Apyra Ha HECKONbKO rpaaycoB. Ecnu aTo
BO3MOXHO, KyCkn 0Opas3LioB CTEHbl AOSMKHbI CO34aBaTbCs NpeanonaraeMbiMy U3roToBU-
TENsAMM KOHCTPYKLMOHHbIX MaTepuanoB (Hanpumep, NpoKaTHbIN CTaH UK U3roTOBUTESb
pesepByapa). CTanbHble NOBEPXHOCTU C MOKPLITUEM AOSKHbI MOKPbLIBATLCA TEM Xe Ca-
MbIM MPOM3BOAMTENEM MOKPLITUSA. NSt KpYMHbIX YacTuL, peKOMEHOYETCS XpaHEeHMe Kyc-
kOB 00Opas3LIOB CTEHbI A NocrneayoLwero cpaBHEHUS ¢ AKTUYECKN U3rOTOBMEHHOM MO-
BEPXHOCTbIO. B HacTosiee BpemMsi HEBO3MOXHO XapaKTepu3oBaTb NMOBEPXHOCTU CTEHbI
no Buay, YTobbl TEM CaMbIM MOXHO ObIO HAAEXHO Npeacka3aTh XapakTePUCTUKY TPEHUS
O CTEHKM.

(4) Ecnu cteHa ByHkepa no3xe Morfa nogsepraTtbCs KOPPO3uuM UM UCTUPaHUIO, TO
AKCMEPUMEHTDI
MO TPEHMIO O CTEHKM OOMMKHbI MPOBOANTLCA C Kyckamu obpasua CTeHbl, KOTOpble COOTBET-
CTBYIOLMM 0Opa3oM yuYmTbIBaKOT CYLLECTBYOLLME (DAKTUYECKM YCITOBUS HENOCPEACTBEHHO
Nnocne N3roToBNEHUs 1 NOCMNe pasfnnyHbIX YCIOBUIM M3HOCA U MCMONb30BaHUS.

[MpumeyaHue — [1OBEPXHOCTM CTEH B ByHKepax MOryT C Te4eHUEM BpPeEMEHU U3Me-
HATbCA. KOppo3usi MOXET NpUBECTU K LLepOXOBATOCTU NOBEPXHOCTU, Harpy3ka Ha uc-
TUpaHWE MOXET caenaTtb NOBEPXHOCTb KaK LLUepoxoBaTon, Tak U rnagkoun. NosepxHo-
CTW N3 MaTepuanoB, TakNX Kak NONUATUNEH, MOTYT BblganbnmBaTbCs, NOBEPXHOCTU C
NOKpbITUEM MOryT LapanaTtbcs. CTeHbl ByHkepa MOryT Tak Xe CriaxuBaTbCs, Hakan-
nuBasa MerkMe COCTaBHble YacTuLbl CbiNy4Ynx MaTepuarnos, Kak Hanpumep, Xupbl Nnu
Mernkue 3epHa B HEBOMbLUMX NOpax NOBEPXHOCTU CTEHbl. DTN U3MEHEHUS MOTYT Npu-
BECTU K U3MEHEHUIO XapaKTEePUCTUKU TEKYy4YeCTU, Aaxe B TaKOW CTErneHu, 4To, K npwu-
Mepy,

B NepBOHaYarbHO pPacCYNTaHHOM Ha MacCOBbIA MOTOK OYHKepe BO3HUKAET LieHTpasib-
HbIN NOTOK nnm HaobopoT.
Harpysku 3anosiHeHust MOryT yBenuunsaTbCcsa B ByHkepax ¢ NonMpoBaHHbIMU MNOBEPX-
HOCTSIMW CTEH, Harpy3ku 3a CYET TPEHUS O CTEHKN — MNPU LLEPOXOBATbLIX CTEHAX.

C.7.2 KoachpuumeHT TpeHUs1 0 CTEHKU Uy, ANS onpeaerieHnsa Harpy3ok

C.7.2.1 KpaTtkoe onucaHume

(1) Obpasey cbinyyero martepvana cpes3aeTca BLOMb MOBEPXHOCTU, ABNSAIOLLENCS
NpencTaBUTENbHOM AN MOBEPXHOCTM CTEHbI, B Clyvae OyHkepa 13 roppupoBaHHbIX NNC-
TOB — BAOMb rodopupoBaHHoro obpasua. MNpun aTom namepseTca cuna casura BOoosib cpe-
3aHHOM MOBEPXHOCTM.

lNpumeyaHue — lNpu nHTEpnpeTaunn OaHHbIX U3 UCMBITAHUMA Ha CPE3 HYXHO MPOSAB-
NATb TWAaTeNbHOCTb, OCOBGEHHO C TOW TOYKM 3PEHUSA, NPOBOLATCA NN pacyeThl Harpys-
KN UM paCCMOTPEHUS XapaKTEPUCTUKN TEKYYECTN.

C.7.2.2 AcnbiTaTenbHOe YCTPOUCTBO

(1) UcnbiTatensHoe ycTpomMcTBO NpeacTaBneHo Ha pucyHke C.2. [lnameTtp anemeHTa
OOIMDKEH coCTaBnATb He MeHee 20-KpaTHOro 3Ha4YeHUs AuameTpa MakCumaribHOro 3epHa
Cbinyyero maTtepuarna un He JOrmkKeH BbiTb MeHblle 40-KpaTHOro 3HayYeHus cpegHero pas-
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Mepa yactuy. BeicoTa cxaTtoro obpasua H gomkHa Haxogutbea mexay 0,150 n 0,2 D. B
cnyyae obpasLoB CTEH C HeperynsipHOCTAMM, Kak Hanpumep, Ana ropupoBaHHON CTEHbI,
pasmMep anemMeHTa AOSMKEH COrnacoBbiBaTbCs COOTBETCTBYIOLNMM 06pa3om.

lNpumeyaHue — JTU OrpaHMYEHUss OTHOCUTENbHO pa3Mepa 3epHa Cbiny4yero mMate-
puana BblbpaHbl Mo crneaylwmmM npudnHamMm: OrpaHUYeEHHbI MakcumarbHbI pasMep
3epHa cbiny4yero matepuana gofmkeH rapaHTMpoBaTh, YTO OTpPULIATENbHbIE BIUSIHUS C
TOYKM 3PEHUS PACMONOXKEHMS U OPUEHTaLMIN 3EPEH CbiNy4Yero MaTepuana BCreacTene
BMMSIHUS OFPaHNYMBAIOLLIEN CTEHbl HE CNULIKOM Benuku. Kpome Toro, M3BECTHO, YTO
3TO BNusiHWe Oornblue ANns cny4as, korga BCe YacTvLbl MMEKT NPUMEPHO O4VNHAKOBbI
pasmep, YeM B crny4ae, Korga Mernkue 4acTubl MOryT 3anofHATb NPOMEXYTKA Mexay
KpynHbIMK YacTuuamu. Mo 3Ton npuynHe Npu oaMHAaKOBbLIX pa3mepax YyacTul onpeae-
nawWmM sABnsieTcs orpaHudeHne 10-kpaTHbIM pa3MepoMm YacTuul, a MpU LUMPOKOM
pacnpeaeneHny pasMepoB YacTul orpaHuyeHne 20-KpaTHbIM MakCMMarnbHbIM Aua-
METPOM YacTull,.

a) b)

PucyHok C.2 — MeTopa ucnbiTaHu Ans onpepeneHus
KO3 PULMNEHTOB TPEHUA O CTEHKM:
a — 3NeMeHT cpe3a AN U3MepeHUst TPEHUs O CTeH-

Ku;
b — TMNMYHbIE COOTHOLWEHUA CUnbI caoBUra u ae-
copmauum

C.7.2.3 NpuHUMN gencTBuA

(1) B kayecTtBe aTanoHHOro HanpsXeHus o, 3@ OCHOBY OepeTtcsi HambonbLuas ropnsoH-
TanbHasi Harpy3ka pp, nosBngaLwwancsa B byHkepe.

(2) NoarotoBka 06pa3syoB AOMKHA OCYLLECTBNATLCA B COOTBETCTBMM C AENCTBUSMM MO
C.5.

(3) MNocne 3anonHeHus anemeHTa cpesa u nepeq cpe3aHMeM dreMeHT LOSMKEH NOBO-
pavyMBaTbCA U OCTOPOXHO MOAHMMATLCA C NPOBEPAEMON MOBEPXHOCTU, TaK YTOOLI n3Me-
PANOCb TPEHME TOMBKO MEXAY YacTuuamMm 1 NOBEPXHOCTbIO.

(4) CpesaHne obpasua npoBoanNTCA Takum obpasom, 4Tobbl obecnednBanacb NOCTO-
siHHasi ckopocTb casura okono 0,04 mm/c.

(5) NMpun onpegeneHnn KOIPPUUMEHTOB TPEHUSA O CTEHKM NpU BonbLUMX gedhopmManmsx
AOJTHKHO MCMOMb30BaTbCs OCTAaTOMHOE 3HaYeHne cunbl TpeHus F, (cM. pucyHok C.2).
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(6) KoatbdbmumMeHT TpeHUst O CTEHKM AN onpeernieHns Harpysku, MOfyYeHHbIn npu
9KCNepuMeHTe, JOMMKEH onpeaensaTbCs no opmyne

F
=, C.1
=g (C.1)
roe F, — KOHe4YHOe nnm octaTovHoe 3HaveHune cunbl cpesa (cM. pucyHok C.2 b);

N — BepTukanbHas Harpyska, NPUNoXeHHas K KpbILLKe aeMeHTa cpesa.

C.7.3 Yron TpeHus 0 CTEHKU dyp AN UCCrefoBaHUN XapaKTePUCTUKUN TEKy4eCcTun

(1) Ecnu TpebyeTtca, TO Ansa nccnefoBaHU XapaKTEPUCTUKM TEKYYECTU OOSMKEH On-
peaenaTbCa Yyron TPEeHUs O CTEHKU ¢y, CCbinarTcsa Ha ctaHgapT ASTM D6128.

(2) Yron TpeHust 0 CTEHKMN AN uccrnegoBaHUM XapakTePUCTUKN TEKYYECTU OOSMDKEH On-
peaenaTbca Npu HU3KNMX Ko3adnumeHTax AaBneHus:.

(3) HyxHO TwaTenbHO crneauTb 3a TeM, HYXHbl N AaHHble UCCnefoBaHW yrna Tpe-
HUA O CTEHKM AN UCCReAOBaHUN XapakTePUCTUKN TEKYYECTWU CbiNydero maTtepuana mnm
Ansa onpegeneHnsa BO34eNCTBUN.

C.8 KoadhduumeHT ropnsoHTanbHOn Harpyskm K

C.8.1 HenocpeancTBeHHOE n3mMepeHue

C.8.1.1 KpaTtkoe onucaHue

(1) MNpu npoTuBOLENCTBUN TOPUIOHTAmNbHbLIX AedopmMaunin K obpasuy npunaraertcs
BEpPTUKaNbHOE HanpsXeHne c1 U U3MepsieTCsl ropuU3OHTanbHOE HarnpshkeHue o), BbiTe-
Katowiee 13 9Ton Harpysku. 1o Hemy onpegenseTcs BenuuuHa cekylien KoadduuneHTa
ropu3soHTanbHou Harpy3ku Ko.

lNpumeyaHue 1 — BennunHa koadpduumneHTta K, 3aBUCUT OT HanpaBfi€HNS OCHOBHbIX

HanpsbkeHun, obpasyowmxcs B obpasue. Mpu oueHke UCnbITaHNSA rOpU30OHTarbHbIE U

BEpPTUKANbHbIE HANPSXXEHUA AOSMKHbI NPUONMKEHHO paccMaTpmMBaTbCA Kak OCHOBHbIE

HanpsbkeHus. B GyHkepe, Kak npaBuno, 3Toro He NPOUCXOAMWT.

lMpumeyaHue 2 — [log obpas3yom, B KOTOPOM MCKITKOYEHbI FOPU3OHTarnbHblE Aedop-

Maunn, NOHNMAETCH, YTO FOPU3OHTAalbHbIE YASNIMHEHUS B CbiMy4YeM MaTtepuane coxpa-

HATCS HACTOSbKO MarnbIiMU, YTO UX BIUSIHUEM Ha HanpsixeHus B obpasue cbiny4vero

mMaTtepuana npeHebperatot. OgHako, 3T YASIMHEHUS] JOCTAaTOYHO BEMMNKN, YTOObI CyK-

TaTb UX U3SMEPUMbBIMUN BESNTIMYMHAMU B TOHKOW CTEHE 3NieMeHTa cpesa Unu B crneumanb-

HbIX 30HaX CTEHbl, KOTOPblE AOJPKHbI PacCYNTbIBATbCA ANA KOHUEHTPUPOBAHHbLIX YA-

nuHeHwi. B obwem cnyyae cpegHee yanvHeHMe nepumeTpa npy nopsgke BeNUYUHbI

1/10 npoMunsa BbINOMHSET 3TOT KPUTEPUN OFPaHNYEHHbIX yAnMHEHM B obpasue Chbl-

nyyero matepuana npu oaMHaKOMOW U3MEPUMOCTU aedpopMauun B CTeHe annapary-

pbl.

C.8.1.2 UcnbiTaTenbHOEe YCTPOUCTBO

(1) WUcnbiTaTenbHoe ycTpoMUCTBO npectaBrieHo Ha pucyHke C.3. [opu3oHTanbHble
Hanps>KeHNs BbIBOAATCA U3 YONMHEHUN, U3MEPEHHbLIX Ha Hapy>XHOW NOBEPXHOCTN BEPTU-
KanbHOro korbua. [ina aToro CTeHka U3MepsieMoro anemeHTa oMmkHa ObITb AO0CTaTOYHO
TOHKOW N pacCYMTaHHOW Takum obpasom, YTOObl HaNpPs)KeHHOEe COCTOSIHME B CTEHKE MOTfO
NpaBUITbHO NHTEPMNPETMPOBATLCS.

lMpumevyaHue — B obwiem cnyvae ansa atoro TpebyoTca crneayloLlne CBOMCTBa ane-

MeHTa cpesa:
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a) KOHCTPYKTMBHOE pasfdeneHne Kosbla CTEHKM 3fieMeHTa U OCHOBHOW MANThI;

b) obecneyeHne namepeHnsa kak ropusoHTasnbHbIX, TaK U BEPTUKANbHbLIX YOSTMHEHUN
©€e3 NpOoTMBOMNOSIOXKHOIO PACCMOTPEHUS;

C) pacnonoxeHue MecT U3MepeHus yarnMHEHU Ha OOCTaTOYHOM yaarneHun oT KpaeB
obpasuga;

d) obecneveHne TOro, YTo U3MEpPEHHbIE YANNHEHUSI CBSI3aHbl C BHYTPEHHUMMW rOPU30H-
TanbHbIMU HANPSXKEHUAMN KOIDULMEHTOM NepecyeTa, NpuyeM n3rnbom CTEHOK UC-
NblTaTeNbHOW annapaTypbl B 3TOM COOTHOLLUEHUN MOXHO NpeHebpeyb.

I
N=4D (G1+QG1) Dg

=
< > g]}' - (o2+ Ac2)

“m
| D | (.71

™= o

1 — rnagkasi NOBEPXHOCTb;
2 — wepoxoBaTasi MOBEPXHOCTb

PucyHok C.3 — MeTop ucnbitannn ansa onpepeneHus K,

C.8.1.3 NMpuHUuN aencTBUN

(1) OTanoHHOe HanpsiXeHue o, AOMKHO COOTBETCTBOBATb Hanbonbllemy BepTUKarb-
HOMY YPOBHIO JaBMneHUs XpaHUMoro B ByHkepe cbinyyero matepuana p.

(2) NogroTtoeka 06pa3yoB AOMKHA OCYLLECTBNATLCA B COOTBETCTBUU C AENCTBUSIMU NO
C.5.

(3) JomxHo paccmaTpmBaTbCs FOPU3OHTANbHOE HanpsiKeHne co, nony4varoweecs B
obpasLe 13 BepTMKanbHON Harpyskum 4, KOTOpas COOTBETCTBYET 3TANOHHOMY Hanpsixe-
HWO o, 3HaveHne K, paccunTbiBaeTcs M3 3TUX KOMMOHEHTOB HaNpPsKeHUsi (CM. PUCYHOK
C.3) no chopmyne
K, =22, (C.2)

o 61
(4) 3Ha4veHne K npuHumaeTcs no opmyne
K=1,1Ko. (C.3)

lMpumeyaHue — C nomouwbto KoadpdpuumnenTta 1,1 B popmyne (C.3) gomkHa y4umTbl-
BaTbCA pasHuUa Mexagy KOIPUUMEHTOM FOPU3OHTASNIbHOM Harpysku, U3MepeHHbIM
NPaKTUYECKN MPU OTCYTCTBUM BIIUSAHUN TpeHust 0 CTeHKn (=K,), n 3HavyeHunem K npu
BNUAHWUM TPEHUS O CTEHKM B ByHkepe (cMm. Takke 4.2.2 (5).

C.8.2 KocBeHHOE namMepeHue

(1) MpubnmwkeHHoe 3HaveHne K MOXeT BbIBOOUTLCA U3 yrna BHYTPEHHEro TpeHus ¢,
KOTOPbIA MOXET onpeaensitbCa U no Metoay, onncaHHomy B C.9, nnun no UCnbITaHMIO NO
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Tpem ocam. Ecnn 3HayeHne K BbiBOAUTCS M3 ¢, TO OOSMKHA MCMONb30BaTbCSl OLIEHKA B

dopmyne (4.7).
C.9 MapameTpbl NPOYHOCTU: CUENSIEHUE C U Yron BHYTPEHHEro TpeHus ¢;

C.9.1 HenocpeacTtBeHHOE N3MepeHUue
C.9.1.1 KpaTtkoe onucaHue

(1) MpoyHocTb 0Gpasua cbinyyero Matepuana AofmkHa OnNpeaensTbCa Npu UCNbITaHUA
anemeHTa cpesa. [Ina onvcaHus BIMSHUA MPOYHOCTU CbiMy4nX MaTepuanos, XpaHUMbIX B
anemeHTax byHkepa, Ha Harpy3kmn ByHkepa OOSKHbI MPUMEHATLCA 00a napameTpa ¢ U ¢,.

(2) Cneposano 6bl cocnatbeca Ha ASTM D6128. OgHako HyXHO obpaTuUTb BHUMaHue
Ha TO, YTOObI NapameTpbl, KOTOpbIE ONPeaensatTCs C MOMOLLBI UCMbITAHMI 3TOro0 CBOAA
npaBws, He COOTBETCTBYIOT TEM, KOTOPbIE OMUCHLIBAIOTCA B HACTOSILLEM TEXHUYECKOM KO-
AeKce.

C.9.1.2 UcnbiTaTenbHOEe YCTPOUCTBO

(1) B ka4yecTBe MCNbITAaTENBLHOIO YCTPOMCTBA NPUMEHSAETCSA LUMNUHOPUYECKAN SNEMEHT
cpesa no pucyHky C.4. nameTtp anemeHTa D gomkeH coctaBnsaATb He MeHee 20-kpaTHOro
3Ha4YeHMs anameTpa MakCUMarbHOro 3epHa Cbinyyero Matepuana u He JOSmKeH bbITb Me-
Hee 40-kpaTHOro 3HadeHust cpegHero pasmepa 4YacTtuy. Beicota cxartoro obpasua H
AormkHa HaxoanTbea mexay 0,3D n 0,4 D.

lMpumeyaHue — OTN OrpaHNYEHUs OTHOCUTENbHO pasmepa 3epHa Cbiyvyero maTte-

pvana BblbpaHbl MO crieayowmm npudnHam: OrpaHuyeHHbI MakCcuMarnbHbIn pasmep

3epHa cbiny4yero maTepuana gOoSPKeH rapaHTUMpoBaTh, YTO OTpuLaTesibHble BINMAHUA C

TOYKWN 3PEHUS PACONOXEHUS N OpUEeHTaLUNN 3epeH Cbiny4yero matepuana scneacreune

BNUSHUSA OrpaHUYMBAIOLLEN CTEHbl HE CIMLIKOM Benvku. Kpome Toro, M3BecTHO, YTO

370 BnMsiHMe Bonblle Ans cryyasi, korga Bce YacTuubl UMEKT NPUMEPHO O4MHAKOBLIN

pa3mMep, YeM B criydae, Korga Menkue 4acTuubl MOryT 3anofHATE NPOMEXYTKU Mexay

KpynHbIMW Yactuuamun. [lo 9ToM npuyvHe nNpu OOMHAKOBLIX pasmMepax YvacTtuy,

onpegensowuM aBnseTcs orpaHmyenne 10-kpaTHbIM pa3MepoM YacTuu, a npu Wupo-

KOM pacnpefeneHum pasmepoB 4actul orpaHnyeHne 20-KpaTHbIM MaKCUManbHbIM

AnameTpom vacTuy,.
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1— LiepoxoBaTad NOBEPXHOCTb

PucyHok C.4 — MeToabl ucnbiTaHUM Ans onpeaeneHus
yrrna BHyTPeHHero TpeHus ¢; U ¢ U cuenneHus c,
OCHOBbIBaKOLWMECH Ha HaNpPsXXeHUU G,, yCTaHaBmNu-
BaeMoOM npw
npeaBapuTesibHOM YNJIOTHEHUN:
a — 3neMeHT cpe3sa;
b — TUNMYHasa KpuBas 3aBUCUMOCTU
HanpsKeHUs1 cpe3a OT CMeLLEeHUs;
C — TUMNUYHOE COOTHOLIEHUE MeXAy HanpsXXeHnem
cpe3a ¥ CTaHAAPTHbIM HanpsXXeHUeM,
onpeneneHHoe Npu UCNbITaHUU cpe3a

C.9.1.3 NpoBeaneHue

(1) STanoHHOe HanpsXeHue o, AOMKHO NPUBNM3MTENBHO COOTBETCTBOBATb OXuaae-
MOMY BepTuKanbHOMY YPOBHIO AaBfeHUs XpaHMMoro B ByHkepe cbirnyyero marepuana p,
no C.2. MNogrotoBka 06pa3yoB AOMKHA OCYLLECTBMNATLCA B COOTBETCTBUMM C AENCTBUSIMU
no C.5.

(2) CpesaHune obpasua ocyLecTBnaeTcs C NOCTOAHHOW CKOPOCTbIO casura okono 0,04
MMm/C.

(3) 3a ocHoBy onpefeneHns napameTpoB NPOYHOCTM CbiNyvyero matepuana A0SKHO
OpaTbCca HanpsXXeHne cpesa t, onpeaeneHHoe NPy ropu3OHTaNbHOM CMELLEHUN UK ne-
peq rOPU30OHTasnbHbIM CMeLLeHneM

A = 0,06D, npuyem D npencraBnseT cobor BHYTPEHHUI MaMeTp afieMeHTa (CM. pUCYHOK
C.4).
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(4) JomkHbl NPOBOANTBLCA HE MEHEE ABYX UCMbITaHUI MPU YCNOBUAX, OnpeaesieHHbIX B
)] n (6)
(cm. Tabnmuy C.1 u pucyHok C.4).

Tabnuua C.1 — MNapameTpbl 3KCNepuMeHTa

BenununnHa CraHpgapTHOe NamepeHHoe
AKCNEPUMEHT npeaBapuTenbHON Hanps>KeHne MakcumarbHoe
Harpysku B 9KCMEpPUMEHTE HanpsKeHne casura
Ne 1 or or A
Ne 2 oy o~ 0,2 B

(5) Ansa onpegeneHus HanpsKeHUs caBura ta NepBbin obpasel, MaTtepuana cpesaeTcs
Npv CTaHOAPTHOW Harpyske B COOTBETCTBUM C 3TANIOHHbIM HaNPsXXeHNEM G.

(6) Btopon obpaseu, Kak 1 nepsbii 06pa3sel, NoABEpraeTcs CHavyana cTaHgapTHOM Ha-
rpy3ke, COOTBETCTBYIOLLEN ITANIOHHOMI HaMpsKEHUIO G, TONbKO MPSAMO BMfOTb 4O cpesa.
lMocne aTOro cTaHgapTHasa Harpyska CHUKAETCSt MPUMEPHO A0 MOSOBUHbBI 3HAYEHUS 3TaroH-
HOro HanpsbkeHus (og ~ 6,/2). 3atem obpaseL, NpoaoSPKaeT cpe3aTbCa NPU 3TOM YPOBHE Ha-
NPSPKEHUA, YTODbI NONYYNTL MakcuMarnbHOe HanpsikeHne casura tg (CM. pucyHok C.4 b). Ha-
NPsSKEHWS, ONpeaensieMble B pesynbTare 3TUX ABYX UCMbITaHu, npuBedeHbl B Tabnuvue C.1.

C.9.1.4 OueHka

(1) Yron BHYTPEHHEro TPEHUA NpW Harpyske ¢; XPaHUMOro CbiNy4ero martepuana on-
pegensertcsa no oopmyrne

¢; = arctan - (ta/o)). (C.4)

(2) CuenneHuve ¢, akTUBU3NPYIOLLLEECH B CbiMy4eM Martepuare npu 3TarioHHOM Hanps-
XEeHUU, paccunTbiBaeTcsa no popmyrne

€ = 14 — oAangy, (C.5)
roe ¢ — yron BHYTPEHHEro TpeHus npu pasrpyske obpasua C ynnoTHEHMEM Bbllle
KpUTUYECKOro,
KOTOpbIN onpefenseTcsa no popmyrne
.= arctan -[TA —Ts j : (C.6)
Gr - cFB

[MpumeyaHue — 3HayeHue cuenneHnsa ¢ CUITbHO 3aBUCUT OT HaMNps>KeHUs CxXaTus oy, a

cnefosaTernbHO, He OOMMKHO paccMaTpmBaTbCA B KayeCcTBe MOCTOSHHOM XapakTepwu-

CTUKM MaTepuana.

(3) Anga cbinydero matepuana 6e3 cuennenus (1. e. ¢ = 0) NPOYHOCTb K Cpe3y AoSMKHa
ONUCBLIBATLCS TOSbKO YINOM BHYTPEHHErO TPEHUS ¢, KOTOPbIA TOrAa COOTBETCTBYET (.

lMpumeyaHue — B kavecTBe anbTepHaTUBbI ONMUCAHHbLIM BbIWE WCMbITAHUAM MOXET

NCMNonb30BaTbCH CTaH4APTHOE UCMNbITaHWE NO TPEM OCSAM.

C.9.2 KocBeHHOE n3mMmepeHue

C.9.2.1 KpaTtkoe onucaHue
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(1) CuenneHue cbinyyero matepuana MOXeT Takke NpubnKeHHO onpeaensaTbecs no
pesynbTaTtaMm UcnbiTaHU Ha cpe3 anemeHTa cpesa [xeHnke (ASTM D6128).

(2) CuenneHne OOMMKHO onpeaenaTbCcs Npu KoadduuneHTax AaBneHusl, COOTBETCT-
BYIOLLMX MaKCMManbHOMY BepTMKanbHOMY AaBEHUIO G4 B ByHKepe nocne 3anonHeHus
(cm. C.2).

(3) B kayecTBe MakCMManbHOro HanpsKeHUa YNNOTHEHUS G AOSPKHO YCTaHaBnMBaTb-
Csl MakcMmarnbHOe BepTUKanbHoOe AaBneHne B OyHkepe nocrne 3anosiHeHUs Gyyp.

(4) Camoe npocToe HanpskeHne TevYeHUst 6,, COOTBETCTBYHOLLEE 3TOMY HaMnpPsKEHUIO
YNNOTHEHMS,
onpegenseTca no yHKuMnM Tekydectn. Kpome Toro, onpegenserca yron agoeKTMBHOro
BHYTPEHHErO TPEHUSA & NPU COOTBETCTBYIOLLMX YCIOBUAX HaNpPsKeHUs.

(5) DomkHO onpefensaTbes creayrouwee npubnmkeHHoe 3Ha4YeHne cuenneHuns:

c=o, [M] (C.7)

cos¢, - (1+sind)

. (2sind—-k
.= arcsin (Tj , (C.8)

roe ¢c — yrosn BHYTPEHHEro TpeHus npu pasrpyske (cMm. pucyHok C.4 c);

Sy

k:(&)(ﬂsinﬁ), (C.9)

30€eCb G.— MaKCUManbHOE HanpsiKeHne CxXaTtnsa B UCMNbITaHMM C AIEMEHTOM cpesa
[XeHuke;
oy — Hanbonee NpPOCTOE HanpsKEHNE TEYEHWUS MO UCMBITAHUIO C SFIEMEHTOM
cpesa [bkeHuke;
& — 9(PPEKTUBHBIN Yron BHYTPEHHEro TPEHUS MO UCMbITAHUIO C 3NIEMEHTOM
cpesa [xeHuke.

lMpumeyaHue 1 — TopAAOK BEMUYMHBI CUEMNSIEHNS CUNBHO 3aBUCUT OT HanpsiKeHus
cuenneHnst o, W, criegoBaTenbHO, HE NpeacTaBnseT He3aBUCUMYKD XapaTepUCTUKY
Cbinyyero maTepunana.

lMpumeyaHue 2 — Hanbornbluee 3HaYeHUe HanpsXKeHnsa cuenneHns o, 0bbl4HO 060-
3Ha4aeTcda B nMTepaType MEXaHUKM CbiNy4yero matepvana oi.

(6) MNpubnmxeHHoe 3HayYeHne yrna BHyTPEHHEro TPEHUs Npu pasrpyske ¢; MoXeT oue-
HMBAaTbLCS MO UCMbITAHMAM C 3reMeHTOM cpe3da [xeHuke no popmyrne

sindcos
¢, = arctan - —d)c ) (C.10)
1-sin¢, sind
lMpumeyaHue — OBGa napameTpa ¢ 1 ¢; UICNONb3YITCA B HACTOALLEM TEXHNYECKOM KO-
AEKCe TOMbKO OS5 OLEHKN BIIMSHUSA NPOYHOCTUM ChiNy4Yero matepuana K AaBfeHusm B

ByHkepe.
C.10 3dhekTUBHBLIN Moaynb ynpyroctu Es
C.10.1 HenocpeacTBeHHOE U3MepeHue
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C.10.1.1 NMpurHUMNbI NCNbITaHKUA
(1) K yoepxuBaemomy cOoky obpasuy OOfKHA NpuKnagbiBaTbCA BEpTUKanNbHasa Ha-
rpyska o1. [Ans Kkaxgoro npupaweHnst Harpyskn Acq (BepTukanbHoe) nsamepsieTca pesyrib-
TUpYIOLLLEE TOPU3OHTaNbHOE HanpsbkeHne Ac; U U3MEHEHWE BEPTUKaNbHOMO CMeLLEeHUs
Avq. Tlo 3TUM M3MepeHnsM BbIBOAUTCA 3PEKTMBHbBIA MOAYMb YNPYroCcTM Npu Harpyske
Es (Moaynb Harpysku) ¢ NOMOLLBbK MHKPEMEHTaNbHOro KoauLUneHTa ropnsoHTanibHoON
Harpysku K. BepTukanbHasi Harpyska 3aTeM CHUXaeTCHa Ha BenuuuMHy Ac4, U3mMepsieTcs
N3MEHEHNE ropuU30oHTarnbHOro HanNpPsKeHUst Acz U BEPTUKANbHOMO cMmeleHnst Avy. 1o aTum
N3MepeHNsM BbIBOOUTCA 3PIEKTUBHBLIN MOAYNb YNPYrocTn npu pasrpyske Esy (Moayrb
pasrpysku).
lpumeyarHue 1 — MNopagok BenuunHbl K, 3aBUCUT OT HanpaBrneHNss OCHOBHbIX Hanps-
XeHu B obpasue. opn3oHTanbHble N BepTUKarnbHble HaNPsbKeHUs NpUbnmManTenbHO
COOTBETCTBYHOT OCHOBHbBIM HarnpsiKeHUsM, NpuyeM, Kak npasuno, B OyHKkepe 3Toro He
NpoONCXoauT.
lNpumeyaHue 2 — lNoag obpasuom, B KOTOPOM WUCKMOYEHblI rOpM30oHTanbHble aedop-
Mauun, cnegyet NOHUMaTb, YTO rOPU3OHTasbHbIE YANIMHEHUS B CbiNydeM maTepuane
COXPaHSTCHA HACTOMNbKO ManbIMWU, YTO UX BAUSHUEM Ha HanpskeHus B obpasue Cbl-
ny4yero maTepuana npeHebperatoT. OgHaKo, 3TN YOASIMHEHNA OCTAaTOYHO BENUKN, YTO-
Obl cunmTaTh NX U3MEPUMbBIMU BENTMYNHAMWN B TOHKOW CTEHE U3MepUTENbHON annapary-
pbl. B obwem cnyyae cpegHee yannHeHue nepumeTpa npu nopsaake senuyuHbl 1/10
NPOMUIIS BbINOSTHAET 3TOT KPUTEPUIA.

C.10.1.2 UcnbiTaTenbHOE YCTPOUCTBO

(1) F'eomeTpua NnpumeHsEeMoOn UcnbiTaTeNbHOM annapaTtypbl NpeacTaBneHa Ha pUCcyH-
ke C.5. OHa nogobHa annapaTtype Ans unamepeHnsa KoadduumneHTa ropnusoHTanbHON Ha-
rpy3sku K, onncaHHou B C.8.

(2) NopusoHTanbHble HaNPSXXEHUSA BbIBOOAATCH M3 YOITMHEHUN, N3MEPEHHBLIX Ha Hapy>KHOWM
MOBEPXHOCTU BEPTUKANBHOMO KonbLa. [ns 9TOro CTeHKa M3MEepPUTESIBHOMO 3fleMEHTa 4OSPKHa
ObITb 4OCTATOMHO TOHKOW M AOSMKHA ObITb paccyMTaHa Takmm obpasoM, YTOObI MOXHO Obifo
NpPaBUibHO MHTEPNPETUPOBATL COCTOSIHNE HAMPSXKEHWIN B CTEHE.

lMpumeyaHue — B obem cnyyae ang atoro TpebyeTca ocHOBHas NnvTa, OTAeNeHHasa

OT CTEHOK aremMeHTa cpesa, YTobbl BO3MOXHbI ObININ M3MEPEHUS KaK FrOPU3OHTarbHbIX,

Tak U BEpPTUKasbHbIX yONIMHEHUA 6e3 B3auMHOro oTpuuatenbHoro BnuaHms. Kpome to-

ro, Tpebyetcs, 4TObbl YANUHEHNS U3MEPANUCL Ha LOCTAaTOMHOM yAaneHuu OT Kpaes

obpasua. [omkHo obecneumBaTbCs, YTO U3MEPEHHbIE YASIMHEHUS NPOMOPLMOHANbHbI

BHYTPEHHMM FOPU3OHTAasNbHBIM HANPSXXEHUSAM, NPUYEM U3rMBoM CTEHOK UCTbITaTENbHOM

annapaTtypbl B 3TOM OTHOLLEHUN MOXHO NpeHebpeYb.

(3) Heobxogmmo 3ab0TUTLCS O TOM, YTOObI HacTpamBanUCb COOTBETCTBEHHO Marible
MHKPEMEHTanbHbIe BENNYUHBI BEPTUKANbHbIX Aedopmaumii obpasua.
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AN =2

1 — rmagkas NOBEPXHOCTb;
2 — LepoxoBaTtad NOBEPXHOCTb

PucyHok C.5 — MeToabl ucnbiTaHU AN onpeaeneHus
Moayss ynpyrocTu npu Harpy3ke u pasrpys3ke:
a — ucnbiTaTenbHOe YCTPOUCTBO;
b — TuNn4yHoe BepTUKanbHoOe cMeLeHne
Npu BepTUKaNbHbIX NPpUpaLLEeHNAX HaNPsXXeHUA Ac

C.10.1.3 NpoBeneHue

(1) B kayecTBe 3TanoHHOro HanpsKeHUs G, NPUHUMaeTcs HaubonbLUUMN OXnaaembln
BepTMKanbHbIA YPOBEHb AAaBNEHNA XPaHUMOro B ByHKepe cbiny4yero matepuana p,.

(2) NoarotoBka 06pasyoB JOMKHA OCYLLECTBNATLCA B COOTBETCTBMM C AENCTBUSMM MO
C.5.

(3) MNocne ycTtaHOBKN BepTUKanbHOW Harpy3kn o1, COOTBETCTBYIOLLEN 3TANIOHHOMY Ha-
NPSXKEHUIO G;, CYUTBLIBAIOTCHA FOPU3OHTasbHbIE HaNpPsXKeHNa U BepTukanbHble gedopma-
uun. Beicota H o6pasua matepmana gosmkHa TwaTenbHO N3MEPSATLCS.

(4) YcraHaBnuBaeTcs mMaroe npupalieHve BepTUKanbHOro HanpskeHust Acq U ewle
pa3 M3MepPSIOTCS rOPU3OHTasNbHbIE HAaMPsKEHUs U BepTuKanbHble aedopmauun. lNMpupa-
LLieHWe BepTMKAIbHbIX HanpsKeHUn A0SMKHO NpubnuantenbHo coctaensaTb okosnio 10 %
3TaNOHHOIrO HaMPsXKEeHUs 1.

(5) OnpenensaeTca M3MeHeHUe ropn3oHTarnbHOIo HanpsXXeHna Ac, BCneacTesne BepTu-
KanbHOro npupalweHus Harpysku Aci U U3MEHeHUEe BepTuKarbHbIX CMelleHun Av (oba
3HayYeHus oTpuuatenbHble). 3HayeHne K npu Harpyske ¢ npupawieHmem Torga onpenens-
eTca kak K, no popmyne

K =22 (C.11)

(6) Toraoa adpdeKkTUBHLIN MOAYIb YNPYroctn Eg Npy Harpyske onpegensieTcd no cne-
ayeuwen popmyne:

2
E, - %(1-%} (C.12)

(7) B 3aknoyeHMe OoCyLeCTBNASETCA HE3HAYMTENbHOE CHUMXKEHWE BEPTUKaNbHOW Ha-

112



EN 1991-4:2006

rpy3kn (QOMKHO paccMaTpuBaTbCA Kak BENMYMHA C OTpuULaTernbHbIM NpeaBapuUTEnbHbIM
3HAKOM) M U3MEPSAIOTCA Pe3yrNbTUPYHOLLNE U3MEHEHUS TOPU3OHTANbHbLIX HANPSXKEHUA ©
BepTuKanbHbIX gedopmaumi. [pupalleHne BepTUKaNbHOMO HanpskeHus Acqi OOSTKHO
NpnBM3NTENBHO COCTaBNATb OKONO 10 % 3TanoHHOro HanNpPsXKeHUs o1.

(8) OnpepnensieTcs NSMEHeHWE rOpU30OHTarNbHOIO HaNPsXXeHUs Acy BCNeacTBue BepTu-
KanbHOro npupaleHus Harpy3km Aci U M3MEHEHUsI BEpTMKalbHbIX CMelleHun Av (oba
3Ha4yeHusa oTpuuaTtenbHble). 3HavyeHre K npu pasrpyske C npupalleHuem Torga onpeae-
ngaetcs kak Ky no coopmyne

Ao,
K, = Ao (C.13)
(9) SddpekTuBHLIN MOAYNb YyNpPyroctn Egy Npy pasrpyske onpegensierca no cnegyo-
wewn dopmyne:

E, - .ﬂ.(1_ﬁj. (C.14)
Av 1+ K,

lMpumeyaHue — DPPEKTNBHBIN MOAYNb YNPYrocTn npu pasrpy3ke 06blMHO HAMHOIO
Bonble a¢deKTMBHOrO MOAyNsA YNpPYyroctu npu Harpyske. B oueHke, npu KOTOpowm
Gonblon MoayNb YNPYrocT BpeAEeH ANsl HECYLLEN KOHCTYPKUMK (Hanpumep, npu ms-
MEHEHUSX TeMNnepaTypbl) AOIMKEH UCMONb30BATLCA MOAYIb YNPYroCcTy Npu pasrpyske
(Mogynb pasrpyskn). Ecnn mogynb ynpyroctu ceinyyero matepuana Hanbonee 6naro-
NPUSATEH ONs KOHCTPYKUUK (Hanpumep, B TOHKOCTEHHbIX MPSAMOYrofibHbIX GyHkepax),
AO0SDKEH MPUMEHATLCS MOAYINb YNPYroCTU NpU Harpy3ke (Mogysb Harpysku).

C.10.2 KocBeHHas oLeHKa

(1) B kayecTtBe nomowm Onda cneynanbHOM NPOBEPKN HACTPOMKM aKkcnepumeHTta Egsy
AOJMKEH OLEeHUBATLCS Kak NpMONmKeHHoe 3HauYeHne, Kak NoKasaHo HUXe:

Esu = xpvr, (C.15)
roe pvr— BEpPTUKANbHOE HaMNpPshKEHME Ha HMXKHEM Kpar BepTUKarbHOro y4yactka cTe-
Hbl (dbopmynbl (5.3) unn (5.79);
Y — KOI(PPULNEHT CONPUKOCHOBEHUS.

lMpumeyaHue — DPPEKTUBHBIN MOAYIb YNPYrocTu Npu pasrpyske Esy 1 BepTUkasnb-
Hoe HanpskeHne P nmetoT
B hopmyne (C.15) oagnHakoByr0 €ANHULY N3MEPEHUSI.

(2) Mpw oTCyTCTBUM IKCNEPMMEHTANbHBLIX AAHHbLIX UCMbITAHWIA B COOTBETCTBUM C Me-

Topgom no C.10.1 MoxeT oueHuBaTbLCA KOIPPULMEHT conpukocHoBeHus (Kontiguitat) y no
cnegywowen gopmyne:

=77 (C.16)
rae y yctaHaBnvBaeTCs Kak yAenbHbI BEC XpaHMMOroO CbiMy4ero matepuana c pas-

MEPHOCTbIO KH/M®.

(3) 3HayeHne y MOXeT arnbTepHATUBHO MNPUHUMATLCA: ANA CyXOW CEenbCKOXO3SINCT-
BEHHOW 3epHOBOM NpoayKumu pasHbiM 70, AN MENKO3ePHUCTLIX MUHEpParbHbIX rpaHyns-
ToB — 100, a 4ns KpynHO3epHUCTbIX MUHEpParbHbIX rpaHynaTos — 150.
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C.11 OnpepeneHne BepXHEro U HUXKHEro xapakTepucTuyecKknx 3Ha4eHUn napa-
MeTpPOB Cbiny4yero matepuana un onpegeneHme koadduumeHTa nepecyera a

C.11.1 KpaTtkoe onucaHue

(1)P 6yHKep OOMKEH paccyMTbiBaTbCs C HAaMMeHee 6raronpuATHBIMU YCIOBUSIMA Ha-
rpy3Kkn, KOTOpbiIM OyHKEp NMoABepraeTcsi B TEYEHMEe CBOEro Cpoka MCMONb30BaHUA. OTOT
pasgen obcyxaaeT OUEHKY pacCesiHUsl XaapKTepUCTUK CbiMy4yero maTtepuana, KoTopble
MoryT NnosIBNATLCA B obpasuax Cbinyyero mMarepuana
B MOMEHT pacuyeTa.

lMpumeyvyaHue — BeposATHO, YTO XapaKTEPUCTUKM XPaHMMOrO CbiNy4yero maTepuana B

npouecce UCMonb3oBaHUs U3MeHsTCA. Ho 3T BpeMeHHble N3MEeHEHUs1 XxapaKTepu-

CTMK OL€HUTb HEMpOocCTO.

(2) OkcTpemanbHble 3Ha4YeHUs] pacyYeTHbIX Harpy3oK OOSDKHbI ONUCLIBATLCH MX Xapak-
TEPUCTUYECKUMM 3HAYEHUSIMU. DTO 3HAYEHMUS, KOTOpble B npolecce npeayCMOTPEHHOro
cpoka cny0bl UnNu OAUTENbHOCTM pacyeTHOro Nepuoda He npeBbiwaTca ¢ obwenpu-
3HaHHOM npegnucaHHom BEPOATHOCTbIO — 06bI4YHO 5%
n 95 % — KONUYECTBEHHbIE 3HAYEeHUS.

(3) OkcTpemanbHble 3HA4YEHUSI XapakKTEPUCTUK, KOTOpble TPebyTCca Ans OCTMXKEHUS
9TOr0 3KCTPEMASIbHOINO YPOBHS Harpy3ku, OOIHKHbI ONpeaensaTbCa Kak XapakTepucTude-
CKMe 3Ha4YeHUs1 XxapakTepuUCTUK Cbinyyero Matepuana.

(4) Mpn onpegeneHnn onpenensatoWmnX COOTHOLIEHUM Harpy3ku MCMONb3YHTCHA Kak
BEPXHME, TaK U HWKHUE XapakTepUCTUYECKUe 3Ha4YEeHUS.

(5) JomkeH NpUMEHATBCA ONUCaHHbIA 340eCb YNPOLLEHHbIN MEeTon, B KOTOPOM Xapak-
TEPUCTUYECKOE 3HAYEeHMEe paccMaTpuBaeTCs C B3ATbIM 3a OCHoBY 1,28-KpaTHbIM CTaH-
AapTHBLIM OTKINOHEHUEM OT CpeHEro 3Ha4YeHus.

lMpumeyaHue 1 — CoOOTBETCTBYIOLLNE XapaKTEPUCTUKN MaTepuana gns onpegenex-
HOW BEPOSATHOCTM NPEBbILEHNA YPOBHS Harpysku 3aBUCAT OT reomeTpun n abconoT-
HbIX pa3MepoB pe3epByapa, OT pacCMaTPUBAEMOro Crydast Harpy3ku 1 OT TOro, JOSK-
Hbl NN Harpy3kn paccMmaTpuBaTbCA B BepTUKanbHOM cTBOMe GyHKkepa nnu B BOpoHke. K
TOMY K€ Ha 3TU 3Ha4YeHUs BIIMSAIOT U COAepXaHue Bnaru, tTemneparypa, CKIOHHOCTb K
CMeLUMBaHUIO 1 BO3pPacT.

lMpumeyarHue 2 — B EN 1990, npunoxeHne D pekomeHOyeTCa 3HayYeHue, oTnu4yato-
weecs ot 1,28. Kak npeacraesneHo B pasgerne, nNpMBedeHHOM Bbllwe, 60SbLINHCTBO
He3aBUCUMBbIX ApYyr OT Apyra CBOMUCTB Cbify4yero Matepuara BHOCAT BKNag B Xxapakte-
puctmnyeckne Harpysku. Noatomy 10 mnm 90-NpoUEHTHOE 3HAYEeHUE KaXOOW XapaKkre-
PUCTUKN paccMaTpuBaeTCa B KayecTBe NoaxoAsllerd U pasyMHOW OLEHKU 3Ha4YeHus,
KOTOpas npeacraBnisieT copasMepHyo BEPOATHOCTb MNOSBEHUSA pacHeTHOM Harpysku.

(6) Ecnn B pacnopsikeHMM UMeKTCs afeKkBaTHble 3KCNepuUMeEHTarbHble AaHHble, TO
XapakTePUCTUYECKME 3HAYEHUs1 OnpeaensaiTca C NPUMEHEHUEM CTaTUCTUYECKUX METO-
0OB.

lNpumeyaHue 1 — XOTH 3KCNEepUMEHTarnbHblE OaHHblE NPeACTaBNAT BCNOMOraTesb-

Hyl0 Ba3y ansa onpegeneHns XxapakTepucTUYeCKMX 3Ha4YeHU, OHM Takke noaBepraoT-

CA OrpaHM4YeHNsIM, Kak Hanpumep, orpaHMyYyeHne B pasmepax obpasuoB, orpaHU4eH-

Hble MeToAbl NOArOTOBKM 06pas3LoB U T. 4. TN OrpaHNUYEHNA MOTYT NPUBECTU K TOMY,
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YTO AaHHble ABNAKTCA HENpPeACTaBUTENbHLIMU ANA COBOKYMHOCTU CBOWCTB, KOTOPbIE
MOryT CTaTb ONpeaensaowmmMmn B npouecce paboTbl.

lNpumeyaHue 2 — 3Ha4veHus nu3 Tabnuubl E.1 cBOogAaTcs K onpegeneHusm, KoTopble
OCHOBaHbl Ha coYeTaHMM onbiTa N GakTUYeCcKkn onpeaeneHHbIX SKCNnepuMeHTanbHbIX
NaHHbIX.

(7) Ecnu 3aka34mk Unm KOHCTPYKTOP UMEET B pacnopsPKeEHMU MaTtepuarn C AaHHbIMU
WX ONbITHbIE 3aHYEHUS ANsi crneumanbHOM pacyeTHOW cuTyauuu, TO 3aKasuuK OOSDKEH
BbIBOAUTb XapaKTepuUCTMYECKMe napameTpbl Cbily4yero matepuana u3 aToro matepuana c
AaHHbIMUW, €CNY OHW NPEACTaBMsT NOSiocy napamMeTpoB CbiMy4nx MaTepuanoB, Npume-
HAEMbIX B TeYEHNE CPOKa MCMOSIb30BaHMS.

C.11.2 MeToAbl OLEHKMN

(1) Ansa co3gaHusa xapakTepucTUYECKUX 3HAYEHUN KaxKaoro napamMmeTtpa OOMKHbI npu-
MEHATbCSA creaylowme metoabl. [lanee nepemMeHHasa X npeacraBnseT COOTBETCTBYHOLLNN
paccmaTtpvBaeMbln napameTp.

(2) CpenHee 3Ha4veHVe NnapamMeTpa x onpenensaeTcs U3 aKCnepuMeHTasbHbIX AaHHbIX.

(3) Tam, rge aTO BO3MOXHO, MO 3KCNEPUMEHTAlbHbIM AaHHbLIM, UMELMMCS B pacrno-
PSKEHNN, onpeaensieTca nepemMeHHbI KO3(PUUNEHT d.

(4) Ecnu paHHble ncnbiTaHU He rogaTes Anga onpeaenieHnst BapuaumoHHbIX Koadhdu-
LWMEHTOB, TO OUEHMBaeTCs noaxoasilee 3HayeHue cbinyyero matepuwana. Tabnuua C.2
MOXET CNY>XUTb PYKOBOACTBOM AJ151 9TOWN Lenu.

(5) BepxHee xapakTepuctnyeckoe 3HauyeHue napameTtpa (X, = Xo.g90) onpenensaercsa no

dopmyne
Xog0 = X - (1+1,283) . (C.17)

(6) HwkHee xapakTepucTndeckoe 3HadeHne napameTtpa (X, = Xp 10) onpeaenserca no
dopmyne
Xo10 = X -(1-1,285) . (C.18)

(7) KoahdpuumeHT nepecyeTa ay napameTpa onpegensercsa no dopmyrne

a = 111288 4 4085+5°. (C.19)
1-1,285

lMpumevaHue — dopmyna (C.19) npeacraBnsgeT NPOCTENLLNA MeToq AN1s onpeaeneHus
OTAENbHOMO 3HAYEHUS ay, KOTOPbIN AaeT XOPOLUYK OLEHKY Kak Ars 3HaYeHUs Xogo, TaK U
ANs 3Ha4YeHNst Xo 1. OAHAKO HY>XHO ObIno Bbl yKasaTb Ha TO, YTO BCerga CyLlecTByeT He-
BonbLuoe pasnuune Mexay 3HadyeHnsMu, onpegeneHHsiMm rno popmynam (C.17) n (C.18)
C OLHOW CTOPOHbI, N 3HAYEHUAMM MO nNpocTenwemMy metoay no dopmyrne (C.19) n dop-
Mynam 4.1) - (4.6) c Opyron.
MpnumHa aTtoro B ToMm, 4to dhopmynbl (C.17) n (C.18) cocTtaBnaTca U3 CyMMMPOBAH-
HbIX TEPMOB, B TO BPEMS KaK ax UCMONb3YeTCA KaK CroXHas BerMyYnHa.

(8) Ecnn gomKkHbl OuEeHUBaTLCA 3HaAYeHUs1 KO3(PUUNEHTOB nepecyeTa, TO OOSKHbI
MCNONb30BaTbCA BapuaLMOHHbIE KO3 MUUMEHTBI & ANS yAEeNbLHOro Beca cbiny4yero maTte-

pnana c 0,10. ﬂ,]‘lﬂ OPYIrnx XapakTepucTtuk cbiny4dero Mmatepumana 3HadeHuna OOJKHbl oue-
HMBaATbCA NO AaHHbIM CbINy4ynx MatepuanoB, NepevyncrsieHHbIX B Tabnunue C.2, ¢ aHano-
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Ta6bnuua C.2 — Tunu4Hble 3Ha4YeHUSA BapuauUOHHbIX KO3thPULUNEeHTOB xapakTe-
PUCTUK Cbify4yero matepmana

BapuauunoHHbIn KoadhdnLMeEHT &

Chinyuuit MaTepuan eKl_(ijTaﬁgg)vllAsLév:_ BHy'I?[/)reOI-JI-IHeFO KoahpuumneHT TpeHust 0 CTeHKU
ranbHOT Ha- | TpeHns! ¢ Knacc wepoxoBaToCTh CTEHBbI
rpysku K rpag. D1 D2 D3
BeToHHbIN rpaBui 0,11 0,11 0,09 0,09 0,09
AnNOMUHUI 0,14 0,16 0,05 0,05 0,05
CMecb  KOHUEHTpU- 0,08 0,06 0,19 0,19 0,19
POBAHHOIO  KOMOM-
Kopma
KoMKku KOHUeEeHTpupo- 0,05 0,05 0,14 0,14 0,14
BaHHOro kombukopma
AumeHb 0,08 0,10 0,11 0,11 0,11
LiemeHT 0,14 0,16 0,05 0,05 0,05
LleMeHTHbIN KNnHKep 0,21 0,14 0,05 0,05 0,05
Yronb 0,11 0,11 0,09 0,09 0,09
YronbHas nbifib 0,14 0,18 0,05 0,05 0,05
Kokc 0,11 0,11 0,09 0,09 0,09
3ona 0,14 0,12 0,05 0,05 0,05
Myka 0,08 0,05 0,11 0,11 0,11
Kyckn >xenesHon py- 0,11 0,11 0,09 0,09 0,09
Abl
MMapooKnch Kanbums 0,14 0,18 0,05 0,05 0,05
N3BecTHAKOBasA Myka 0,14 0.16 0,05 0,05 0,05
Kykypy3sa 0,10 0,10 0,17 0,17 0,17
docdartbl 0,11 0,13 0,09 0,09 0,09
KapTtodenb 0,08 0,09 0,11 0,11 0,11
Mecok 0,08 0,07 0,11 0,11 0,11
LLInakoBbI KNUHKEP 0,08 0,07 0,11 0,11 0,11
CoeBble 6006bI 0,08 0,12 0,11 0,11 0,11
Caxap 0,14 0,14 0,05 0,05 0,05
Komkn caxapHou 0,11 0,11 0,09 0,09 0,09
CBEKnbI
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MweHnua

0,08

0,09

0,11

0,11

0,11
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MpunoxeHune D
(obsa3aTenbHoe)

OueHka napamMeTpoB Cbiny4yero matepmana
ANns onpeaeneHus Harpy3okK Ha cunoc (6yHkep)

D.1 Uenb

910 MPUITOKCHUC OITUCBIBACT METO/AbI OLICHKHU XaPAKTCPUCTUK CBIITYYCTO MaTCpHaia, KOTOPLIC
Tpe6y'IOTC${ B HACTOAMIEM TECXHUYCCKOM KOJACKCC B LECJIAX pacuC€Ta HAIrpy30K 6yHKepa " HC MOTYT
HETIOCPCACTBCHHO OIPEACIIATHCS SKCIICPUMCHTAJIbHO HAa OCHOBAaHUU HCIIBITAHHH.

D.2 OueHka K03chPhpULMEHTOB TPEHNA O CTEHKUN A1 BOJTHUCTOWN CTEHbI

(1) Ansa Tvna cTeHbl (BOMHWUCTAsNA, Uy NIUCTbI NPOMUNS, UMK JIUCTbl C TOPU3OHTalTbHbI-
MU Npope3amMmn) 3PPEKTUBHBIN KOIPPULMEHT TPEHUA O CTEHKU AOSDKEH onpeaenaTbca no

dopmyne

ter = (1 — aw) - tand; + awpw, (D.1)
roe Uefe — 3PP EKTUBHBIN KOIPDULMEHT TPEHNA O CTEHKU;
d; — yron BHYTPEHHErO TPEeHUs;
Uy — KOIPDUUNEHT TPEHUA O CTEHKM (MO OTHOLLUEHUIO K POBHOM MOBEPXHOCTU

CTEHbI);
aw — KO3(OMUUMEHT KOHTaKTa CO CTEHOMN.

lMpumevaHue — [Ons Tvna cteHbl D4 adhdeKkTMBHOE TpeHue O CTEHKWM 3aBUCUT OT yrna
BHYTPEHHErO TPEHUs Cbiny4ero maTepuana, KoaguumMeHToOB TPEHNST O CTEHKWU MO OTHO-
LLIEHWIO K POBHOW CTEHE 1 OT NPOoumnst NOBEPXHOCTU CTEHbI.

(2) MapameTtp a, B popmyne (D.1), KOoTOpbIN NpeacTaBnseT 4acTb MOBEPXHOCTU
CKOSbXXEHUS OTHOCUTENbHO MOBEPXHOCTU CTEHbI, LOMMKEH ONpeaensATbCsl N0 reoMeTpum
Npodmnst NOBEPXHOCTM CTEHbI C y4ETOM COOTBETCTBYHOLLEN OLIEHKN aKTUBHbLIX KOHTAKTHbIX
30H MeXAy CbiNy4YMM MaTtepmnasiom U NOBEPXHOCTbIO CTEHbI (CM. pucyHok D.1 a):

a, =—>_, (D.2)

lNpumeyaHue — MoBEPXHOCTb pasfena Mexay CKONb3SWUMU U HEMOABWXHbLIMUA 30-
Hamu 4acTUYHO HaxoauTcsa
B KOHTaKTE CO CTEHOW, @ YAaCTUYHO SBMNSETCS NOBEPXHOCTbIO pa3pbiBa BHYTPU CbiMy4ye-
ro matepuana. Yactb, ckonb3siias BOONb NOBEPXHOCTU CTEHbI, BblpakaeTcsi KOad-
duumneHToM a,. OTa YacTb HEe MOXET NPOCTO onpeaensaTbCs U A0MKHA OLEeHNBATLCS B
3aBMCUMOCTU OT NPOOUNA NOBEPXHOCTU CTEHbI.
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1 — cbinyynn maTepwuan;
2 — MOTOK Cbinyyero matepuana; 3 — CKomb3siLas NoBepPXHOCTb

PucyHok D.1 — NaGaputHble pasmepbl NpodhMnmpoBaHMA NOBEPXHOCTU CTEHbI:
a — npocunb ¢ TpaneuneBUAHLIMU CKNaaKamu;
b — npocdunb ¢ BonHamu cuHyconpanbHoun ¢popmbl

(3) Ecnu TpebyeTtcqa, TO AOMKHA OCYLLECTBNATLCSA COOTBETCTBYIOLLAS OLIEHKA 30HbI
KOHTaKTa Ccbiny4nin maTepuan/cteHa (cMm. pucyHok D.1 b).

lNpumeyvaHue — [Ona npounmpoBaHuii NOBEPXHOCTU CTEHbI, KOTOpas nogobHa npo-

dounto, npeacrtaBneHHoMy Ha pucyHke D.1 b), koadhduumeHT a,, MoXeT NpUBIMKEHHO

npuHuMaTbca pasHbiM 0,20.

D.3 BHyTpEHHee TPpeHue n TpeHne o CTeHKM Cbiny4vyero matepuana ¢ KpyrnHbiMmu
yacTmuamm 6e3 MesiKux COCTaBNAKOLWMNX

(1) Ons KpynHO3epHUCTOro cbinyyero matepuana 6e3 menkux coctasnswoowmx (Ha-
npumep, NIONUH, ropox, 6006l MnNn kKapTodernb) KOIMMULMNEHT TPEHUA O CTEHKM L U Yron
BHYTPEHHErO TPEHUS ¢; ONpeaensoTCsa He Tak NpocTo. B aTom cnyyae onsa yrna BHyTpeH-
HEero TpeHus OOSMKEH NPUHUMATBLCA Yron CKoca ¢, PbIXSION Kydn CbiNydero matepuana, Ha-
CbIMaHHOM Ha POBHYHO MANTY OCHOBAHWUSA (KOHYC CbiNy4ero matepuana).
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MpunoxeHne E
(obsa3aTenbHoe)

ITapameTpbl CBOICTB CHINy4Yero Marepuajia

E.1 O6wue nonoxeHus
(1) OT0 NpMnoXeHne yKasblBaeT XapaKTEPUCTUKM HEKOTOPbIX CbiMy4Mx MaTepunanos, 06blMHO XpaHsaLWmMxca B byHKkepe, Ana pacyeTa.

E.2 YkasaHHble 3Ha4YeHus
(1) Ons onpefeneHns BO3OENCTBUN JOIMKHbI NPUMEHATHCA XapaKTEPUCTMKM CbiNyyYero maTepunana, ykasaHHole B Tabnuvue E. 1.

Tabnuua E.1 — XapaktepucTukm cbiny4yero matepmana

- Yron
Y,qenbtl;;bm BHYTPEHHEIO Tpe- KoadhpuumeHT KoacbqamumeHTc)TpeHMﬂ
BeC s rOPM30HTanb- O CTEeHKM™
Y HoW Harpysku K (n = tandy)
Yro ¢i n
n Tun Tun Tun apameTp
B ChiNvyero Vi Yu CKO dim ay Km ag CTEHbl | CTEHbl | CTEHbI a, :?;Tew:(:%v_l
A CBIMyAETS ca D1 D2 | D3 pxt
maTtepuana v 5 o c CTHOW
VK- epx- pea- Harpysku
Hee Hee Hee < Cpen- Koadp- Cpen- | Cpen- | Cpea- Koadp- Cop
3Haye- | 3Ha4e- sHaue- | Ko3Ppu- Hee puum- Hee Hee Hee puu-
Hue Hne Hne HACHT 1 shaue- | ST | snave- | sHave- | snaue- | ST
nepecyeta nepe- nepe-
3 3 | rpa HVe HVe HVe HVe
KH/m KH/m n rpag. cyeTa cyeTa
Obwwin  ceiny- | 6,0 22,0 40 35 1,3 0,50 1,5 0,32 0,39 0,50 1,40 1,0
4ynnm  martepua-
n®
BeTtoHHbI rpa- | 17,0 18,0 36 31 1,16 0,52 1,15 0,39 0,49 0,59 1,12 0,4
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BUM

AnoMUHUA 10,0 12,0 36 30 1,22 0,54 1,20 0,41 0,46 0,51 1,07 0,5
Cwmecb koHueH- | 5,0 6,0 39 36 1,08 0,45 1,10 0,22 0,30 0,43 1,28 1,0
TPUPOBAHHOIO

KoMbukopma

Komkn koHueH- | 6,5 8,0 37 35 1,06 0,47 1,07 0,23 0,29 0,37 1,20 0,7
TPMPOBAHHOIO

Kombukopma

AumeHb * 7,0 8,0 31 28 1,14 0,59 1,11 0,24 0,33 0,48 1,16 0,5
LlemeHT 13,0 16,0 36 30 1,22 0,54 1,20 0,41 0,46 0,51 1,07 0,5
LlemeHTHbIN 15,0 18,0 47 40 1,20 0,38 1,31 0,46 0,56 0,62 1,07 0,7
KINnHKep #

Yronb * 7,0 10,0 36 31 1,16 0,52 1,15 0,44 0,49 0,59 1,12 0,6
YronbHas 6,0 8,0 34 27 1,26 0,58 1,20 0,41 0,51 0,56 1,07 0,5
Nbinb *

Kokc 6,5 8,0 36 31 1,16 0,52 1,15 0,49 0,54 0,59 1,12 0,6
3ona 8,0 15,0 41 35 1,16 0.46 1,20 0,51 0,62 0,72 1,07 0,5
Myka * 6,5 7,0 45 42 1,06 0,36 1,11 0,24 0,33 0,48 1,16 0,6
Kycku xxenesa 19,0 22,0 36 31 1,16 0,52 1,15 0,49 0,54 0,59 1,12 0,5
Mmpapookuck 6,0 8,0 34 27 1,26 0,58 1,20 0,36 0,41 0,51 1,07 0,6
Kanbuus

3BecCTHSsIKO- 11,0 13,0 36 30 1,22 0.54 1,20 0,41 0,51 0,56 1,07 0,5
Basi Myka

Kykypysa * 7,0 8,0 35 31 1,14 0,53 1,14 0,22 0,36 0,53 1,24 0,9
docdar 16,0 22,0 34 29 1,18 0,56 1,15 0,39 0.49 0,54 1,12 0,5
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Kaptodenb 6,0 8,0 34 30 1,12 0.54 1,11 0,33 0,38 0,48 1,16 0,5
Mecok 14,0 16,0 39 36 1,09 0,45 1,11 0,38 0,48 0,57 1,16 0,4
LLInakoBbIi 10,5 12,0 39 36 1,09 0,45 1,11 0,48 0,57 0,67 1,16 0,6
KnnHKep

CoeBble 6006bl 7,0 8,0 29 25 1,16 0,63 1,11 0,24 0,38 0,48 1,16 0,5
Caxap * 8,0 9,5 38 32 1,19 0.50 1,20 0,46 0,51 0,56 1,07 0,4
KOIYIKI/I caxap-| 6,5 7,0 36 31 1,16 0,52 1,15 0,35 0,44 0,54 1,12 0,5
HOW CBeKbl

MweHnua * 7,5 9,0 34 30 1,12 0.54 1,11 0,24 0,38 0,57 1,16 0,5

lMpumeyaHue — Ecnun OOMmKeH XpaHUTbCSA ChiNMy4Ynil MaTepuarn, KOTOpbI He nepeyuncrieH B Tabnuue, To AOMKHbI NPOBOANTbL-
CS CMbITaHUS.

3 Ecnn 3aTpaThbl Ha UCTIbITAHWS HEe ONpaBAaHbl, 0COBEHHO eCnM OLieHKa 3aTpaT NoKasbIBAET, YTO MPU UCMOMb30BAHUM LLIMPO-
KOW NOJSIOCbl U3MEPEHHbIX 3HAYEHUIN NONYYalTCA NULb HE3HAYMTENbHbIE BIIMSAHUA Ha obwue 3aTtpaTtbl, TO MOTYT UCNOSb30-
BaTbCA 3HA4YeHUs1 Tak HasbiBaemoro «O6uiero cbinyvyero matepmanay. OTM 3HaA4YeHMs MOryT oCOOEeHHO MoaxoauTb ONsl He-
B6onbLmnx ByHKEPHbIX YCTaHOBOK. [Ans 60nbwmnx GYHKEPHbIX CUCTEM B OOLLIEM CryyYae OHW NPUBOAAT K HESKOHOMWYHbBIM pac-
yetam. B aTom cnyyae, kak npasuno, cneayeT Npeanoyvyectb UCMbITaHUS.

®) Inst onpepfenenns Harpysok GyHkepa Bceraa [OMKHO UCMOMb30BaTbCH BEpPXHEee XapaKTepucTMyeckoe 3HauyeHue y,. Huk-
Hee XapakTepuctmyeckoe 3HayeHue Yr
B Tabnuue E.1 npegycmoTpeHo Anga nogaepkkM pacyeToB eMKOCTEN XpaHeHUs, ecnu, K npumepy, B OyHkepe gomkHa obec-
neynBaTbCs onpeneneHHas 3agaHHas eMKOCTb cknaga.

°) 3pheKTUBHbI KOIDDULMEHT TPEHNS O CTEHKM AN TUNa cTeHbl D4 (BONHUCTas cTeHa) MOXeT OueHMBaTbLCA NO MeToAam
D.2.

9 Cbinyyne maTepmarnbl, KOTOPble CKIMOHHbI K B3pbIBY Mblfi, 0603HAYEHbI CYUMBOJSIOM * .

®) Chinyunie MaTepuarbl, KOTOPbIE CKIOHHbI K MEXAHNYECKOMY 3aLIeNnyeHNIo, a CreoBaTenbHO, K NoMexaM npu Bbixoge, 060-
3HavaloTCa CUMBOJIOM #.
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MpunoxeHune F
(cnpaBo4HoE)

OnpeaeneHne CTPYKTYpbl NOTOKA

F.1 MaccoBbI# 1 LeHTpanbHbIA NOTOK

(1) ®PyHKUMOHaANbLHOE MEeTOLONOrMYECKOE onpeaeneHne pasamepoB OyHKepa C TOUKK
3peHns CTPYKTYpbl NOTOKa HaxoguTecs 3a npegenamm obnactn npMMeHeHUs HacTosLe-
ro TexHuyeckoro kogekca. Crneaytowas nHpopmaums Ha pucyHke F.1 npegocrasnserca
ansa Toro, 4Tobbl 4aTb BO3MOXHOCTb HAaJEXHOW OLEHKWN, CYLLECTBYIOT N1 B pacCynTbl-
BaeMoM OyHKepe crneuunanbHble COOTHOLLEHUS Harpy3ku Asisi ycnoBun MaccoBoro noTto-
Ka. OTa uHdopmaLms, KpoMme Toro, TpebyeTcs, ecnu Ana onpeaeneHnss Harpy3ok BO-
POHKM MCMOMNb3yeTCH anbTepHaTUBHbLIM MeTOA Mo npunoxexuto G.

b)
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1 — UeHTpanbHbIN NOTOK; 2 — MacCOBbIN NOTOK;

3— MeXxay OBymMaA NIMHNAMU MOXET NOoABNATLCA MacCOBbIN UK Ll,eHTpaﬂbeIVl NOTOK;

[} — MoMnoBMHa MUKOBOIO yrria BOPOHKN;
Up — KOIPPULMEHT TPEHUS O CTEHKN BOPOHKM

90

lMpumeyaHue — B 30He mMexay rpaHUYHbIMU NIMHUSIMM MacCOBOMO U LIEeHTPanbHOro noToka
HaCTPOEHHbIV NPOUIb TEKYYECTN 3aBUCUT OT APYrMX napameTpoB, KOTOPbIE HE BKITOYEHDI

B HACTOSALLMNA TEXHUNYECKUI KOOEKC.

PucyHok F.1 — OrpaHu4eHue ycnoBumn maccoBoro
W LeHTPanbHOro NoToKa Ansi KOHMYeCKUX
M KITMHOOOpa3HbIX BOPOHOK:
a — KOHMYeCKasa BOPOHKA;
b — kKNnMHOOGOpa3Has BOpoOHKa
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MpunoxeHne G
(oGs3aTenbHOR)

AnbTepHaTUBHbIEe NpaBuUIa onpeaeneHUs Harpy3ok Ha BOPOHKY

G.1 OoOwme nonoxeHusa

(1) OanHoe npunoxeHve gaeT ABa anbTepHaTMBHbIX METO4a OLEHKU Harpysok Cbl-
ny4yero matepuarna Ha BOPOHKY.

(2) G.3 — G.9 moryT ncnonb3oBaTbCA OS5 ONUCaHUS Harpy3oK Kak B criydae Harpys-
KV — 3anofHeHne, Tak 1 B cryyae Harpy3ku — pasrpyska. OgHaKo HYXXHO y4uTbiBaTb, YTO
CyMMa 3TUX Harpy3oK He COOTBETCTBYET BeCy Cbinyyero Marepwuana, XpaHumMoro B BO-
POHKe.

(3) ®opmyna no G.10 MOXeET NPUMEHATLCH anbTEPHATUBHO ANS BbIPaXXEHWUN, YKa-
3aHHbIX B 6.3 — AN KPYTbIX BOPOHOK B Crlydae Harpysku — pasrpyska.

G.2 O6o3HaueHuUd

I — paccTosiHMe mexay NMKOM BOPOHKM N NepexoioM BOPOHKM BOOSMb HAKIOHHON
NMOBEPXHOCTM
(cm. pucyHok G.1);
Pn — Harpysku, nepneHankynsipHble HaKNMOHHOW CTEHKE BOPOHKM;
Pri — Pa3NNYHbIE KOMMOHEHTbI HAarpy3ku, NepneHauKynspHble HAKIMOHHOW CTEHKE BO-
poHKK (i=1,2n 3);
Ps — MUK Harpyskn Ha Nnepexone BOPOHKMU.

G.3 MNMoHATusa

G.3.1 MuKKn Harpy3kum

Mukn Harpysku, KoTopble MOTyT MOSIBMNSATLCA B MpoLecce pasrpy3kn OyHkepa npu
NOSIBNIEHMM MacCOBOro NMOTOKa Ha Nepexoae BOPOHKM!.

G.4 PacyetHas cutyauus

(1) BopoHka OormkHa paccyuTbiBaTbCs AN COCTOSAHWUSA MOCMe 3anofiHeHus U Ang
cny4yas Harpysku — pasrpyska.

(2) Oxunpaemasn xapakTepucTuka TEKy4decTu Cbilydero marepuana B BOPOHKe
OOJKHa onpeaenaTbes
C MOMOLLbIO pucyHka F.1.

(3) Ecnu B ByHKepe MOXeT nosiBUTLCS LeHTpanbHbIA UAN MacCoBbIN MOTOK, TO NpwU
pacyeTe AOMKHbI yYNTbIBATbCA BMSHUSA 060MX Npodunen TeKy4ecTu.

G.5 OnpepgeneHune ko3acppmumeHTa yBenmyeHus Harpy3km Ha gHo Cp

(1) Ansa 6yHkepoB, KOTOpble He nognagarT nof OyHKepHble COOpYXeHus, onpeae-
neHHble B (2), JOIMKEeH YyCTaHaBNMBaTbLCA KOIMMPUUNEHT YBENUYEHUS HArpy3Kkn Ha OHO:

Cp=13. (G.1)

(2) Ona 6yHkepoB, y KOTOPbIX C ONpeAesieHHOM BEPOSTHOCTbIO CrieayeT oXuaaTb
OVWHaMWYECKNX Harpy3ok B npouecce pasrpy3ku (cMm. (3), aencrteyoT 6onee BbICOKME
BepTMKarbHble Harpy3ku Ha BOPOHKY M Ha AHO ByHkepa. Tam JOrmkKeH ycTaHaBnmMBaTbCA
cnegyrowmnm KO3 MUUUEHT yBENUYEHNA Harpy3k1 Ha OHO:
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Cp=16. (G.2)

(3) U3 cknoHHOCTM K guMHamMuyeckum Harpyskam (ycnosus absaua (2) Hy»XHO Oco-
BGEeHHO NCxoanTb NPU CyLLLECTBOBAHUN CreayoLWnX cryvaes:

— B ByHKepe C rmMbkMM BepTUKanbHbIM CTBOSIOM ByHKepa Npu XpaHeHUU Cbinyynx
MaTepuanos, KOTOpPble HE MOryT COOTBETCTBOBATb KIacCy CbiMy4yMx MaTepuanoB C He-
3HauuTernbHbIM cuenneHnem (cm. 1.5.23);

— €CNN XpaHMMbIA CbINyYnin MaTtepuan CKMNOHEH K MEXaHW4YecKoMy 3alensieHuto
YyacTuy, cbiny4yero matepuana gpyr ¢ agpyrom m Kk o6pasoBaHnio MOCTUKOB (Hanpumep,
LEeMEHTHbIN KINHKEP);

— UMM N0 MPUYUHAM, OTMMYHBLIM OT Ha3BaHHbIX, CKIMOHEH K yAapHbIM Harpyskam
npw pasrpyske (Hanpumep, nynbcauus, yaapbl).

lMpumeyaHue — OnpepgeneHve cuenneHus ¢ cbinyvyero matepuana onucado B C.9.

Cuennenne ¢ knaccmumumpyeTcs Kak He3Ha4MTerNnbHOE, eCrli OHO He npeBbllaeT

3HadveHue c/o, = 0,04 nocrne ynnoTHEHUA Cbinyyero matepuana npu ypoBHe Hanps-

XeHus o, (cMm. 1.5.23).

G.6 3anonHsiloWMe Harpy3ku Ha ropusoHTasribHble U NOYTU rOPU3OHTasIbHbIE
AHMLLA

(1) BepTukanbHble 3anonHsoWmMe Harpy3kn Ha ropu3oHTarnbHble UM NoYTU ropwu-
30HTanbHble AHMLWa ByHKepOoB (HakmoH a < 20°) AOMKHbI paccynTbiBaTbCA N0 hopMyre

Pvis = Copvr, (G.3)

roe p.— BepTukanbHas 3anonHsaowasa Harpyska no gopmyne (5.3) unm (5.79) Ha
onpegenswowen rmybrvHe z Nnoa 3KBMBAaNEHTHON NOBEPXHOCTLIO ChiMy4yero Marepuana;
Cp — KO3 DOULNEHT YBENNYEHNSA HArpy3KN Ha OHO.

G.7 3anonHslowWwKe Harpy3Kkn Ha CTEHKU BOPOHKM

(1) Mpy HaknoHe CTEHOK BOPOHKM OTHOCUTESbHO FOPU3OHTarbHOW NOCKOCTM o Bonee
20° (cm. pucyHok 1.1 b) Harpyskn, nepneHauKynspHble HaKMOHHbIM CTEHKaM BOPOHKW pp,
OOIMKHbI PacCYMTBIBATLCS, Kak MOKa3aHO HUXKE:

X
Py :pn3+pn2+(pn1_pn2)'l_ (G4)
h
C:
pn1 :pvft (Cb Sin2B+COSZ B)l (G5)
P, = P,:C, siN°B; (G.6)
pn3:3,0~é~£~cosz[3, (G.7)
U
roe B — HaKIMOH CTEHOK BOPOHKM OTHOCUTENBHO BEPTMKANuM (CM. pucyHok G.1);
X — pacctodaHune mexay HUWXHUM KOHLOM BOPOHKU U paCCManMBaeMOIZ

To4kou (BenuumHa mexay 0 u /p) no pucyHky G.1;

Pn1, Pn2— COCTaBNSOLWMNE A1 ONUCAHUSA Harpy3oK BOPOHKWN BCneacTeBune 3anorst-
HEHWSA BOPOHKMU;

pn3 ~ — COCTaBnsAwLWas [ONM Harpysks BCNeacTBMe Cbinyyero marepuana,
HaxoasLerocs
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B BOPOHKE;

Co — KO3 (PULMEHT yBENMYEHNA HArpy3Kn Ha OHO;

Pt  — BepTUKanbHasa Harpyska Ha yCTaHOBIIEHHY TOUKY BOPOHKW Mocrne 3a-
nonHeHus no cdopmyne (5.3) nnu (5.79);

U — HWXKHEEe XapaKTepUCTMYECKoe 3HayeHue KOoaddUuLMeHTa TPEHUA O
CTEHKWN B BOPOHKE;

K — BEPXHEE XapaKTepUCTUYECKOe 3HadeHne KoapdpuumeHTa ropu3oH-
TanbHOW Harpy3kun XpaHMMOro Cbiny4ero Mmatepmana,

A — nnowagb NoNepevYHoro ceYeHns BepTukanbHOro cteona GyHkepa;

U — nnowagb NnepumMmeTpa nornepevHoro CeYeHusl BepTuUKanbHOro cTeona
ByHkepa.

LA A

Phit

Pn3
pn1

R

Ps
an
0,2de

PucyHok G.1 — AnbTepHaTUBHOE pPacnosioXXeHue Harpy3oK BOPOHKU

(2) Harpysku 3a cyeT TpeHUs 0 CTEHKM p; onpeasntoTcs no gopmyne

Pt = Pnkn, (G.8)
roe pn paccuutbiBaeTcs rno opmyne (G.4).

(3) Ecnn paBneHus onpegenstoTca no dopmynam (G.5) — (G.7), TO AOMKHbI UC-
nonb30BaTbCA Te xe
Xxapakrepuctmyeckune 3HadeHus K. [omkHbl paccMaTtpmBaTbCA Kak HUXHee, Tak N Bepx-
Hee XxapaKTepuCTnYeckoe 3Ha4yeHue.

lNpumeyaHue — Tak Kak HWKHee XapakTepucTuyeckoe 3HadeHue K JaeT makcu-

ManbHoOe 3HayeHue p.x (cM. opmyny G.3), a BepxHee XapaKTepucTtuyeckoe 3Ha-

yeHne K — makcumarnbHoe 3HadeHue p,3, TO Hemnb3s cAernaTb BbiBOA O TOM, Kakoe

XapakTepuctmyeckoe 3HavyeHue gaet Hanboree HebNaronpuUATHLIN CryyYan Harpys-

K/ 0N BOPOHKKW. MO3TOMy OOMKHbI onpeaenaTbcs oba XapaKTepuCTUYECKUX 3Ha-

YeHUs.

G.8 Harpysku npu pa3srpys3ke Ha ropM3oHTasNbHble U MOYTU rOPU3OHTalIbHbIE
AHMLA
(1) B cnyyae Harpysku — pasrpy3ka BepTUKanbHble Harpy3km Ha ropusoHTarnbHble
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MW NOYMTU rOpU3OHTanbHble gHuWa 6yHKepoB (HaknoH a < 20°) MoryT ycTaHaBnMBaTb-
CS N0 NpaBunam Ans cnyyas Harpyskm — 3anonHenume (cm. G.6).

G.9 Harpysku npu pasrpy3ke Ha CTEHKM BOPOHKM

(1) Harpy3sku npu pasrpy3ke Ha BOPOHKM B ByHKepe C LeHTpanbHbIM NOTOKOM MOryT
paccumTbiBaTLCS MO NpaBunam Ans criyyasa Harpysku — 3anonHeHune (cm. G.7).

(2) Ona 6yHkepoB C BO3MOXHbIM MAacCOBbIM MOTOKOM YYUTbIBAETCS AOMNONHUTEMb-
Haa yCTaHOBKa Harpyskum ps Ha nepexon BOPOHKM (CM. pucyHok G.1). OTa cocTtasnsio-
Las Harpysku usmepsieTcs oT nepexoga BOpPOHkM no anuHe 0,2d.; n ycTaHaBnvBaeTcs
AencTBytoLlen no Bcemy o6 bemMy BOPOHKW.

ps = 2Kpv, (G.9)

roe pvr — BeEpTMKanbHas COCTaBNAOLLAs HArpy3ku B CbinydyeM matepuarne Ha yc-
TAHOBMEHHYIO TOYKY BOPOHKM B Cllydae Harpy3kv — 3anorfiHeHuwe, onpege-
neHHasa no gopmyne (5.3) unm (5.79).

G.10 AnbTepHaTUBHbIE YpaBHeHUA ANA Ko3adduumeHTa Harpy3kn Ha BOPOHKY
F. AnAa cnyyas Harpy3ku — pa3srpy3ka

(1) B BOpoOHKe C KpyTbiIMW CTEHKAMM BOPOHKW B Criydae Harpyskm — pasrpy3ka B Ka-
YyecTBe anbTepHaTUBbI AO/MKHO PacCYMTbIBAaTbCA CpeaHee BepTUKaribHOE [aBfeHVE B
NpOn3BONIbHOM MECTe B Cbinydem maTtepuane no cgpopmynam (6.7) n (6.8) ¢ npumeHe-
HMem cnegytowero napameTpa Fe:

Fe=[—1 J-{1+2|:1+[ sin.¢,. j_(co%sﬁn(s—ﬁ)ﬂ}, (G.10)
1+ pcotp 1+ sin¢; sinp
npu 3TOM:
_p+t. in-t 1 SiNduy
s_B+2 (¢Wh+sm {sind), H, (G.11)
dwn = arctanpp, (G.12)

rae up— HWXKHEee xapakTepucTnyeckoe sHadeHne koadrumeHTa TpeHNst O CTEHKK
B BOPOHKE;
¢, — yron BHyTPEHHEro TPeHUs XpaHMMOro CbiNy4yero matepuvana.

lMpumeyaHue — dopmyna (G.10) gormkHa NPUMEHATLCA B3aMeH dhopmynbl (6.21).
dopmyna (G.10) ana F, 6a3npyeTcsa Ha NOYTU KOMMIIEKCHOW Teopun JHWTaga ans
AaBreHnn pasrpysKku.

127



EN 1991-4:2006

MpunoxeHune H
(obsa3aTenbHoe)

Bo3spenctBusa BcneacTemMe B3pbiIBOONAaCHOW Nbin

H.1 OOwwue nonoxeHus

(1) aHHOE NpunoXeHWe COAEPXKMUT yKasaHUsa NS yydeTa B3PbIBOONACHOW Mbinv B OyH-
KEPHbIX YCTaHOBKaX.

H.2 O6nacTtb npumeHeHus

(1) 31O NpUnNOXeHne pacnpocTpaHseTca Ha BCe OYHKEPHblE YCTAHOBKN M CPaBHU-
Mble C HUMK YCTaHOBKM, Npu paboTe KoTOpbix obpabaTtbiBaetcs, Unn XpaHUTCs, Unu
BbiMagaeT B BUAE OTXOO0B B OOMbLIOM KONMMYECTBE MOXKapoornacHas, B3pbiBOOMNacHas,
He TOKCMYHas Nbib.

(2) OaHHoe npunoxeHne He OOSMKHO YYMTbIBATbCA AN YacTenh YCTaHOBKW, B KOTO-
PbIX B3PbIBbl UCKMNIOYAKOTCS 3a CYET LieNieHanpaBfeHHbIX Mep.

(3) 31O NpUNoXeHne MOXET OCMbICIIEHHO UCMONb30BaTbCA OS5l AOMNOSTHUTENBHOIO
OCHALLIEHNSA MMEIOLLNXCA YCTAHOBOK. [1pn 3TOM LOOMMKHO y4MTbIBaTbCA (hakTuyeckoe, a
He nnaHMpyemoe COCTOsIHME YCTaHOBKWU. B cnyyasx BO3HUMKHOBEHUS COMHEHUNA HYXXHO
o6paTuTbCA 3a KBAaNMMUUUPOBAHHOW KOHCYNbTaUMEN.

H.3 Obo3HauyeHus

Pmax — MakcumarnbHoe U3bbIToYHOEe JaBMNeHE;
Pred — CHWKEHHOE MakcMMarbHOe M30bITOYHOE AaBMNEHNE;
pPa — OaBneHue cpabaTbiBaHUS CUCTEMbI KOMMEHCaLMN.

H.4 B3pbiBOONnacHas nbifib 1 €e XapaKTepUCTUKU

(1) MbINb MHOMMX CbINy4NX MaTepuanos, KOTOpble OBbIYHO XpaHATCA B ByHKEPHbIX
yCTaHOBKaX, B3pbiBOONacHa. B3pbiBbl MOryT NOSABAATLCA, €CNU UMEIOLAACA opraHuye-
CKasi UM HeopraHuyeckas Nbiflb C AOCTATOYHO MarnbiM pa3mMepoM 4YacTul BCTynaeT B
9K30TEPMUYECKYO peakuuio C KUCOpOoAOM, U TeM CaMbiM Bbi3blBaeT ObICTPO nporpec-
CUPYIOLLYIO peaKkLmio.

(2) Bo Bpems B3pbiBa MNblNK 00bIYHO XpaHALLMXCH B ByHKepax Cbiny4nx maTepuanos
B 3aMKHYTbIX NPOCTpaHCTBax 6e3 pasrpy304HbIX OTBEPCTUA MOTYT BO3HUKATb M3ObITOY-
Hble gaBneHus Bnnotb o 8—10 Gap.

(3) NapameTpamun xapakTepuUCTUKN B3pbIBa MNblf ABASIOTCS:

— napameTp nblnu Ksr;

— MakcmmarsnbHoe n30biTOYHOE AaBreHne B3PbIBaA Pmax.

(4) MapameTp nbM Kst COOTBETCTBYET MakCUMasnibHOM CKOPOCTM MOBbILLEHUS JaB-
nenus dpl/dt.

(5) OnpepeneHve [OMKHO OCYLLECTBNATLCA MO MeTodam, npusefeHHbiM B EN
26184-1.

(6) BaxkHenwmnmm B3pbIBOONACHLIMW BMAAMU NbINU ABMASAOTCA: LENntonosa, yoobpe-
HWUA, ropoxoBas Myka, pypax, pesvHa, 3epHOBbIE, AEPEBO, ONUIKN, BypbIn yronb, cMe-
cn KOMBMKOopMa, MyKa, cMona, KapTodenbHasa Myka, conof, KyKypy3Hast MyKa, KyKypys-
HbI KpaxmMan (BbICYLUEHHbIN), MOMOYHbIN NOPOLIOK, Bymara, Kpacutenu, WpoT Cou, Co-
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eBad MyKa, KaMeHHbIN yrosb, neHn4yHada Mmyka, morwmne cpencrtaea 1 caxap.

H.5 UcTouyHMKKM BocnnamMeHeHusA

(1) Ons BocnnameHeHUs 3TOW MbiM B ObOLEeM crnydyae AOCTAaTOMHO ManbIX KOnwu-
4YecTB dHePrnn. TUNNYHBIMU UCTOYHMKaMKU BOCMIaMEHEHUS B drnemeHTax OyHkepa vnu
B COCEHMX MOMELLEHUAX N B TEXHUYECKMUX COOPYXEHUAX ABMAIOTCA:

— ropsidve noBepXHOCTWU, KOTOpble, K NpUMepy, MOryT BO3HWKaTb B pesynbTaTte
TPEHNs1 NOBPEXAEHHbIX YacTen YyCTaHOBKY;

— VICKpbI NpKU cBapke, WnindoBaHUM UNu pesaHuun, HanpumMep, B NpoLiecce PeMOHT-
HbIX paboT;

— OCTaTK/ Pe3nHbl, KOTOPbIE MOTYT BHOCUTLCA Y CHAPYXW C CbiNy4MM MaTtepuarnom B
anemMeHT ByHkepa;

— Henoaxopsiee wWnu MoBpexaeHHoe arnekTpuyeckoe obopyaoBaHve (Hanpumep,
namnbl HakanMBaHws);

— BblAereHne Tenna CyLnnKku;

— caMOBOCMaMeHeHUe 3a CYeT ANeKTPoCcTaTUYEeCcKoro pa3psaaa.

H.6 Mepbl 3aWwuThl

(1) NMoBpexaeHusn BcnencTene B3pbiBa MNbiiN MOTYT MUHUMU3NPOBATLCS 3a CYET TO-
ro, YTO MakcMmaribHO OrpaHM4YMBaETCs NMOSIBIIEHME B3pbiBa B 30HE, B KOTOPOW MOSIBNS-
eTcsa BocnnameHeHue. lNepexoabl B3pbiBa Ha ApYyrne cekropa 3aaHus OOIDKHbI NpeaoT-
Bpawatbca. lNMosasnawowmecss M30bITOYHbIE OaBMNEHUA B3pbiBa OOSMKHbI MUHUMU3UPO-
BaTbCA.

(2) MNocnepctBnsa B3pbiBa MOryT MNpegoTBpawlaTbCs 3a CYET COOTBETCTBYHOLLMX
npouakTMyecknx Mep B npoLecce naaHMpoBaHus (HanpuMmep, 3a CYeT COOpPYXEeHUs
BGOKMPOBOK B3pbIBa, NOLOOHbBIX NPOTUBOMNOXaPHbLIM CTEHAM).

(3) OToenbHble cekTopa 30aHui Mexay 6apbepamu OT B3pbiBa LOMKHbI PacCYMThbI-
BaTbCHA ONs1 ABYX CreAytoLmX YCIOBUIA €CIN:

— HEe npeaycMoTpeHa KOMMNEHcauus OaBfeHus — CekTopa OOSKHbl PacCyUTbI-
BaTbCHA HA MakcMmanbHOE N3bbITOYHOE AaBNEHNE B3PbIBA Pmax;

— npeaycMoTpeHa COOTBETCTBYIOLLAA KOMMEHCaUUss — CeKTopa AOSMKHbl paccyu-
TbIBaTbCS HA MakCUMaribHOE MOHMXEHHOE N30bLITOYHOE AaBrneHne B3pbiBa Preg.

(4) BenuuunHbl CHWXEHHbIX U3ObLITOYHLIX AaBreHUN B3pbiBa Preg 3@BUCAT OT BuAA
NbiNK, OT pa3Mepa KOMMEHCUPYEMOro CEKTOpPA U OT pasrpy304HbIX OTBEPCTUN, OT AaB-
neHuns cpabaTbiBaHWA P, N UHEPLMM KOMMNEHCUPYHOLEN CUCTEMBI.

(5) NocnencTBmnss OCTPOKOHEYHOrO NNaMeHn, KOTOpble MNOSIBASAIOTCA NPU B3pbiBE U3
pasrpy304HbIX OTBEPCTUN, OOSMKHbI YYMTbIBATLCA Npu NnaHMpoBaHun. OHU HE OOSMKHbI
NPVMBOAUTL HU K BPEOHbIM BIIMSIHUAM Ha OKPY>XaloLlylo cpeny, HU K nepegade B3pbiBa
Ha gpyrne B3pbIBOOMaCHbIE CEKTopa.

(6) MpoeKT formKeH y4nTbiBaTb OrpaHMYeHne ONacHOCTU N4 NoAen 3a cyeT npe-
OOTBpaLLeHns pasneTarLmMxcs OCKOSIKOB CTeKna Wnu Apyrux getanen KOHCTPYKUMW.
[MoaToMy oTBEpPCTMS ONs KOMMEeHcauun OaBreHnss LOSMKHbI B MakCUMarbHOW CTEMEHN
OblTb HanpaeneHbl B CBOOOAHYH CTOPOHY. [Ona oTaenbHbiX aneMeHToB GyHkepa 3To
MOXET OCYLLECTBMATLCA 3a CHET BEHTUNMPYEMbIX KPbILl. [ GOKOB CUMNOCHbIX HalueH
nnu rpynn OyHKEpoB Afs 3TOro MOryT, K NPUMeEpy, NpUBreEKaTbCA NIECTHUYHbBIE KNETKN
NIN PacnosiIOXKEHHbIE BbICOKO OKOHHbIE MOBEPXHOCTU.
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(7) KomneHcupytowas cuctema OOSMKHA MMEeTb MUHMMAanbHOE AaBneHue cpabaTthbl-
BaHMS U HU3KYIO MHEPLINIO MaccChbl.

(8) Ilpu 3 TOM IPOEKT AOKEH YUUTHIBATh, YTO IPU PaHHEM cpabaThIBAHUHM KOMIIEHCH-
pYyIOLIeH CUCTEMBI 3HAUUTEIBHO 00JIbIIEE KOJTUYECTBO FOPIOUEH CMECH MbUIN C BO3JyXOM Iiepe-
JTaeTCsl ajibllie, YeM Y UHEPTHBIX CUCTEM.

H.7 PacueTt getanen KOHCTPYKLUMN

(1) PacyeT cooTBeTCTBYIOLINX KOHCTPYKTUBHbLIX AeTanen AoSMKeH NpoBOAUTLCS MO
npasunam Ans YpesBblvanHbIX Harpy3okK (Crnyyaun Katactpou4eckon Harpyskm).

H.8 PacueT B3pbIBHOro n3bbITOYHOro AaBneHus

(1) Bce Hecywume n obpamnsiowime nomelleHne aetann KOHCTPYKLMM cekTopa
B3pblBa AO0JDKHblI PACCYMTbIBATbCA HA COMNPOTUBIIEHWE pPaCYETHOMY [aABMNEHWUO Mpu
B3pbIBE.

H.9 PacuyeT noHMXeHHOro AaBreHus

(1) Cunbl nHepumn BcneacTaue BbICTPOro ra3oBoro paspsaaa, KoTopble CONyTCTBYOT
OXNaXOEHUIO ropaYen NbiNKn, AOSMKHbI YYUTLIBATLCA NPU NPOEKTUPOBAHUN. DTU (PeHo-
MEHbl CBSi3aHbl C B3PbLIBOM M MOryT MPUBECTU K MOHWXKEHHOMY [aBfiEHWUI0, KOTOpoe
OOJDKHO YYMTbIBATLCA NPU pacyeTe.

H.10 lMNMpepoxpaHeHMe 3aNOPHbIX 3JIEMEHTOB KOMMNEHCUPYIOLWNX OTBEPCTUN

(1) Bce BaxHble 3anopHble afeMeHTbl OMMKHbI NPeaoXpaHsaTbCa OT Bblbpoca Bcrea-
CTBUWE B3PbIBHOW BOSHbI (HANPUMEP, KPbILKX LLAPHUPaMW, KpbILKa yraBnnBaroLwmMm KOH-
CTPYKUMSAMU, KaHaTbl U Ap. KpenneHnsmn).

lMpumeyaHue — PacyeT OOMKeH OCyLeCTBNATLCA N0 MeToAam, MpUBEOEHHbIM B
cneunanbHoMm otyeTe Hemeukoro uHctutyTta ctaHgaptmusaumm (DIN) 140 «PacyeTt
OYHKEPHbIX YCTAHOBOK MO OTHOLUEHMIO K B3pbIiBaM Mblfiv», ony6sIMKOBAHHOM B SiH-
Bape 2005 r. nsgatenscreom «Beuthy.

H.11 Cuna otaauv npu CHATUM fAaBnNeHus

(1) Mpwn KOMNeHcauun gaBneHnst NOABNATCA CUMbl 0T4Aa4Yun, KOTopble, Npu Heobxo-
OUMOCTU, OOMKHbI YYUTbIBATLCS NPWU MOATBEPXKAEHUN YCTONYMBOCTU. OTO AOSIDKHO Npo-
BEPATbCHA, B OCOBEHHOCTU ANSA NErkNX KOHCTPYKLMIA C FOPU3OHTaNbHLIMU U pacnpege-
NEHHbIMW HECMMMETPUYHO MO NOMNEPEYHOMY CEYEHMIO KOMMEHCUPYIOLWNMU OTBEPCTUS-
MMW.
lMpumeyaHue — Cunbl oTAAYM MOryT ONpeaenaTbCa No AaHHbIM B CneunanbHOM oT4e-
Te Hemeukoro nHctutyta ctaHgaptusauum (DIN) 140 «[lMpoektupoBaHue GyHKepoB no
OTHOLLEHUIO K B3pbiBaMm Mblnny, onybrnvkosaHHOM B sHBape 2005 r. u3garenscTtBoM
«Beuth-Verlag».
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IIpenucsioBue

Hacrosiiiee HanmoHanbHOE MPUIIOKEHUE CIIEYET NPUMEHATh COBMECTHO ¢ Hannonasns-
HbM ctanaaptoMm ['OCT P EH 1991-1-1-2011.

Hacrosimmee HaumoHanbHOE MPUIOKEHHE COACPKUT Cclenylomue TpeOOBaHUSA H
HaI[MOHAJIbHBIE NAapaMeETPhl, Pa3pEIICHHbIE HA HAIMOHAJIBHOM YPOBHE W YCTAHOBIJICHHBIC IIPU
NPOCKTHUPOBAHUY 3JIaHUH M COOpYKeHH Ha TeppuTopuu PD: TpeboBanus 1 HallMOHAJIBHbIEC Ta-
pameTpsl 11 cinenyomux nyHKToB EN 1991-4, HaninoHanbHbIM BEIOOP KOTOPBIX pa3pelleH:

TpeGoBanus 1 HAIMOHAJIbHbIE TAPAMETPbl, YCTAHOBJICHHbIE MPU NPOEKTHPOBAHNH
3MaHUI U COOpPY:KeHUil Ha TeppuTopuu Poccuiickoit @exepauun

IIyHKT
yHkT HanmeHnoBaHmue pa3jiesa, NyHKTA U (WJIH) HannoHAALHOLO
EN 1991-1-1 Ta0IUILBI, COAEPKAHHE CTATHH b
NPHJIO0KEHHS
25 (5) ga6m/1ua 2.1 — PGKOMCHILOBaHHaﬂVKHaCCI/I(l)I/IKaIH/Iﬂ HIT2.5 (5)
YHKEPOB [UIsl pACUETHBIX CUTYallui
3.6 IlpuHuunel pacuera B3pbIBOB.
36 (2) HanmonansHeie TpeOOBaHUS K YUETY BO3ACHCTBUI HIT3.6 (2)

OT B3phIBA MBLJIU B OYHKEPHOU YCTAaHOBKE Ha CO-
CeIHUE 30aHUS WU YaCTU 3TaHUH.

5.2.4.3.1 'eomeTpus kaHaIa TEUCHUS.

52.4.3.13) 3HayeHus kod(duuueHToB, xapaxrepusyromux | HIT5.2.4.3.1 (3)
TCOMETPHIO KaHajla TCYCHUSI.

5.4.1 3anonHsrouiye Harpy3ku Ha BEpPTHKAJIbHbIE
CTCHKH.

54.1(3) Hanponansnele TpeOoBaHUA K HasHaueHUIo xapak- | HIT5.4.1 (3)
TEPUCTUYCCKUX 3HAYCHHUIA TOPH30HTAIBHBIX HArpy-
30K Ha CTCHKH CHJIOCA.

5.4.1 3anonHsAmouMe Harpy3kd Ha BEpPTUKAJIbHBIE
CTEHKH.

54.1(4) Hannonanensle TpeOoBaHus K HasHadeHuto xapak- | HIT15.4.1 (4)
TCPUCTHYCCKUX 3HAUCHUUN NOIMOJHUTCIIBHBIX BECPTU-
KaJIbHBIX HArpy30K Ha CTEHKHU CHUJIOCA.

A.4 PacueTHble CUTyalluu U KOMOWHAIIUU BO3/CH-

A4 (3) CTBUM ISl KJIACCOB TpeOoBaHui 2 3 HITA.4 (3)
3HaueHus KOMOMHAIIMOHHBIX KOA((DUIIMEHTOB .

B.2.14 (1) HarnmonansHbie TpeOOBAHUS K YUETY aBaApUHHBIX HITB.2.14 (1)
Harpy3oK.

HIT 2.5 (5) (5) Ona kaxpgoro cunoca (byHkepa) nHauBmuayanbHO OOSKeH orpeae-
NATbCA Knacc TpeboBaHui, gaxe ecnu curnocsl (byHkepbl) 06beanHeHbl B BIOK.

PekomeHaoBaHHas knaccudukaums npueegeHa B Tabnuue 2.1.

Knaccudumkauma no knaccam TpeboBaHM OOMKHA OCYLECTBASETCA OTAENbHO Ans
Kakgoro npoekTa.

Ta6bnuua 2.1 — PekomeHaoBaHHas knaccudukauma 6yHKepoB ANsl pacyeTHbIX
cuTyauuu
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Knacc TpeboBaHun Onuncanuve

Knacc TpebosaHui 3 | Cunocel (6yHkepsbl) ¢ emkocTbio 6oriee 10 000 T;
Cunocebl (byHkepbl) ¢ emkocTbio 6onee 1000 T, y KOTOpbIX cyLle-
CTBYET OAHa M3 CneayoLmx pac4HeTHbIX CUTyauun:
a) aKcueHTpudeckas pasrpyska c ec/d; > 0,25 (CM. puUCyHOK
1.1 b);
b) HM3Kkne ByHKepbl C 3KCLUEHTPUYECKMM 3anoriHeHnem bonee
edd. > 0,25

Knacc TpeboBanun 2 | Bce cunocbl (byHkepbl), KOTopble nognagarT nog HacToALWUK
TEXHUYECKMIN KOOEKC U He BKMOYeHbl B 06a apyrue knacca

Knacc tpeboBanun 1 | Cunocel (6yHKepbl) ¢ eMKoCTbio MeHee 100 T

HM 3.6 (2) ABapuiHble BO34ENCTBUA Ha COCeQHME 34aHUs UM YacTu 34aHUN, BO3HU-
Kalowme BCneacTeme B3pbiBa Nbinn B OyHKEPHOW YCTaHOBKE ONpeaensitoTcs B COOTBET-
ctBum ¢ HaumoHanbHbiM npunoxeHnem Kk EN 1991-1-7 «OcHoOBHble BO34eWCTBUS —
ABapuiiHble BO3OENCTBUAY.

HM 5.2.4.3.1 (3) Ecnu reomeTpus KaHana tTevyeHnst He MoXeT BbITb onpeaeneHa He-
NOCPEACTBEHHO M3 PacrnonoXeHNs BbIMYCKHbIX OTBEPCTU U reoMeTpumn cunoca (byHke-
pa), TO pac4eTbl JOIMKHbI MPOBOAUTLCSA Kak MMHUMYM C TPEMSI Pa3HbIMU pagnycamm Ka-
Hana TeyeHua r;, 4YTOObl y4eCTb Cry4YarHOEe U3MEHEHWe BEeNIMYUHbI KaHana TeyYeHus
BO BpeMeHMU. [1py 3TOM AOMKHbI YYNTbIBATLCA CReayoLime Tpu 3HaYeHus:

re = Kar, (5.52)
re = Ko, (5.53)
re = kaf, (5.54)

roe r= d.J/2 — pagnyc Kpyrnoro cunoca (byHkepa).

3HaueHuns ki, ko n ks pekomengytTcs cooTBeTcTBeHHO 0,25, 0,4 nnu 0,6.

" Ha
ph

CTeHbl cunoca crnegyet nNpuHMMaTb PaBHOMEPHO pacnpeferieHHbIM Mo nepumeTpy u
onpenenstb no dopmyrne

HIM 5.4.1 (3) HopmaTuBHOE ropu3oHTanbHOEe AaBfieHue Cbinydero matepuana

n Y P e
ph= fn l_e f 7
roe y", - yOenbHbI BEC N KO3PPULUMEHT TPEHUSA ChiNy4yero maTepuana;
A

pP=— .
u - rMapaBnMyeckuin paguyc cedvenns (A 1 u - nnowagb 1 NepMmeTp nonepeyHo-
ro ceyeHus cunoca);
€ - OCHOBaHMe HaTyparbHbIX JTorapugmos;

n

A—lg2{45°—¢;

] - K03hPULMEHT BOKOBOrO AaBMEHUS ChiNy4yero MaTepuana;
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¢" - yron BHYTPEHHEro TPEHUs CbiNy4yero matepuana;
Z - paccTosiHue OT Bepxa 3acbInku matepuana.

HN 5.4.1 (4) HopmaTuBHOE BepTuKanbHoe JaBreHue cbinyyero matepuana £, ne-
peaaroLleecs Ha CTEHbl Cunoca cunammu TpeHus, onpegensietcs no opmyne

n n
pr=1py
rge ph - HOpMaTtuBHOE ropn3oHTasrlibHOE AaBlieHNUE Cbiny4ero mMatepuana Hra CTeHbl

cunoca;
" -k03adDULIMEHT TPEHUA ChbiNyYero maTepuana.

HM A4 (3) MNpn yyeTe BAMSHUA 3eMIETPACEHMS, OAPYIMX aBapuUnHbIX (OCOObIX)
HarpysoK 1 BO3ZAENCTBUN NpW UCMOonb3oBaHUM MeToda no n.n. no 5.2, 5.3 n 6.1, conyTcT-
BYylOLLlee BO3AENCTBME HarpysoK CbiMy4yero matepvana [OJPKHO paccyUTbiBaTbCA CO
CpegHUMN 3HAYEHUAMU KOIPPULMEHTOB TPEHUA O CTEHKU L, KOIdULMEHTa ropu-
30HTanbHOM Harpy3ku K, n KoagduumMeHTa Harpy3ku BOPOHKU Fp,..

3Ha4veHnsa n kombmHauumn cnegyet NnpuHuMaTh no Tabnuuam A.1 — A5,

[Mpy 3TOM 3HayYeHWe KOMOMHaUMOHHOro KoadduumneHta vy (*), yuuTbiBalOWEro B
T.4. COMyTCTBYWOLLUME BO3AEUCTBUA 2 N 3, OnpeaensTcs B cooTBeTCcTBMM ¢ Hauwmo-
HanbHbIM npunoxeHnem K EN 1990:2002 «OcHOBbI NPOEKTUPOBAHUS COOPYXXEHNNY.

Ta6bnuua A.1 — PaccmaTtpuBaemMble pacyeTHble CUTyauum M KOMOMHauum
BO34EeNCTBUN

PacueTHasa cu-

Vo,3

KpaTkoe Tyaumsa 1. MocTosiHHbIE | ConyTcTBYlOLLEE ConyTtcTtBytoLee
obo3HauyeHue | [naBeHcTBYIOLLEE HarpysKkm BO3dencTeume 2 Wo.2 BOo3gencTeme 3
Bo3gencTeme 1
D Paarpyska cbiny-| CobctBeHHbI | Ocagka ¢yHaa-| 1,0 |CHer, wnn  Be-
yero matepuana |BecC MeHTa Tep, unu TemMne-
patypa

NonesHaa  Ha-
rpyska wnu pe-

dopmaumm
I MonesHas Ha- | CoBCTBEHHbIN | 3anonHeHne 1,0 |CHer, unu Be- |~
rpy3ka wnu [ge-|Bec cbinyyero mare- Tep, unu Temne-
dhopmauum pnana (ByHkep paTtypa
MOMHbIN)
S CHer CobcTBeHHbIN | 3anonHeHne 1,0
BEC cbinyyero mare-
prana
WF Betep npu 3a-| CobCTBEHHbIN | 3anONHEeHne 1,0
NonHeHHOM OyH- | BeC cbinyyero mare-
kepe prana
WE Betep npu nyc- | CobCTBEHHBbIN | 3anOnNHEHne 0,0
TOM ByHKepe BEC cbinyyero mare-

puana OoTCyTCT-
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ByeT (6byHkep
nycT)
T Temnepatypa CobcTBEHHBIN | 3anonHeHne 1,0
BEC cbinyyero mare-
prana
F Ocagkm  pyHaa- | CobeTBeHHbIN | Pasrpyska  cbl- | 1,0 |CHer, wnu Be- |~
MeHTa BEC ny4ero maTe- Tep, unn TemMne-
pnana paTtypa
V2,2 V2.3
E B3apbiB Cob6cTBEHHBIN | 3anonHeHne 0,9 |lMNonesHas Ha-|*
BEC cbinyyero mare- rpy3ka unu pe-
puana dopmauunm
\% Ypap TpaHcnopT- | Cob6cTBEHHbIN | 3anonHeHne 0,8 |MNonesHas Ha-|*
HOro cpeacTtea BEC cbinyyero mare- rpy3ka unu pe-
puana dopmaumm

lNpumeyaHue 1 — OTa Tabnuua OTHOCUTCS K MOHATUSIM NOSNOXEHUA KOMOMHALMOHHBIX Harpy3oK

B EN 1990, pasgen 6.

lMpumeyaHue 2 — WHAEKCbI KOMBUHALMOHHBIX KO3(MPUUMEHTOB Harpy3kun y MMeEKT cre-
ayulee 3HadeHune: nepsBbl UHOEKC CTOUT AN TMna pacyeTHOW CUTyauun: cTaHdapTHble
KomMOuHauun obo3HayeHbl 0; Hanbonee YacTble 3HaYeHUs1 — 1; KBa3MMNOCTOSAHHbIE 3HAYEHUS
— 2. BTopon nHaekc oTHOCUTCS K HOMEPY Harpy3ku B KOMOMHaUN.

Tabnuua A.2 — «O6Lee» npeaenbHOe COCTOSIHME HecyLlen cnocobHocTu («Ordi-
nary» ULS) — paccmaTpuMBaemble pac4eTHble CUTyauuMm U KOMOUHa-

UMM BO34enNCTBUN

Onpepe- |HesaBucumoe HesaBucu-
=) nawouee N3MEHSI0- Hesasucumoe Moe uame-
Kpat | = 2T | NocTosiHHbIe N3MEHSIIO-
Has cu- g N3MEHs0- | Leecs BO3- HaoLeecs
Koe BO34ENCTBMSA 8 Leecs BO3- b
6 Tyaumg/ Leecs Bo3- | geuncrteue 1 neicTeme 2 BO3aencrTeume
000- | raBeH- neiictBne | (OCHOBHOE) 3,4uT. 4
3-
Haye CTBYtO- (CM. chne-
Ye- wee AyHOLMiA Vo3
Bo3gen- | Onuca- Onuca- vo, | Onnca- | yoq
Hue Hie &, | ctonbey hne | Vo Onucanve Hie "
crene «OcHoB- 2 .
HOe») - A
D |Pasrpys- |Cober- [0,9 Paarpy3- |1,0 |Ocagku * |CHer, *
Ka CblIny-|BEHHbIN Ka cbliny- dyH- BETEp,
yero Ma-|Bec yero Mma- AameHTa Temne-
Tepvana Tepuana paTtypa
NOSHbIN
g HKep) Mones- |*
yHKEP Has Ha-
rpyska
nnm
Aecop-
Maumm
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| |Ocrta- Cobet- |0,9 3anon- |1,0 |OcraTtou- CHer,
TOYHbIE |BEHHbLIN HeHne Hble fge- BeTep,
nedop- |Bec Cbiny4yero dopma- Temne-
Maumm matepua- Lun paTypa
na (6yH-
Kep non-
HOCTbH
3anorn-
HEH)
Mones-
Hble Ha-
rpy3Ku
S |CHer Cobet- |0,9 3anon- |1,0 |CHer Mones-
BEHHbIN HEeHne Hble Ha-
BEC Cblny4yero rpy3Ku
maTte-
pvrana
(6yHkep
MOSHbIN)

WF |Betep wu|Cober- (0,9 3anon- 1,0 |BeTtep MNones-
3anon- |BEHHbIN HeHne Hble Ha-
HEHHbIN |BEC cbiny4ero rpy3Ku
OyHkep martepua-

na, (byH-
Kep non-
HOCTbH
3anon-
HEH)

WE |Betep un|Cobet- |0,9 B 6yHke-|0,0 |BeTep Mones-
NMyCTOM  |BEHHbIN pe  HeT Hble Ha-
OyHkep |BecC Cbinyyero rpy3Ku

maTe-
punana
T |Temne- |Cober- [0,9 3anonHe- |1,0 |Temnepa- Mones-
paTtypa |BEHHbIN HMe  Cbl- Typa Hble Ha-
BEC nyyero rpy3Ku
maTe-
pnana
(byHkep
MOSHbIN)

lMpumeyaHue — [aHHasa Tabnuua OOoMmkHa MPUMEHATLCA C UCMONb30BaHMEM bopMy”
(6.10a) n (6.10b) 6.4.3.2 EN 1990.

Tabnuua A.3 — lMNpenenbHoe cocTosiHME Hecyllen CNOCOBHOCTU ANns Ype3BblYyan-
HbIX Harpy3ok («Accidental» ULS) — paccmatpuBaemMble pacyeTHble CU-
Tyauum n Kom6uHaumMm BO3aencTB1n
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HesaBucumoe| HesaBucu- HesaBucu-

[MocTosH- Onpepe-
Hble nstoLLee ws- N3MEHSII0- Moe uame- Moe name-
y Leecs BO3- | Hswuleecs HAoLLLeecs

Kpat| Pacuet- | BOSAGUCT- | MEHAOLLEECH aenicteue 1 | Bo3gencTeme | Bosgencreme

KOE | Has cn- B BOIRCUCTBIC | (ocHoBHOE) 2 3,4uT.p

06o- | Tyaums/

3- rnaBeH- v, V2,

Haye| CTBYylO- 1 3

He- | lee BO3- | Opuca- Onuca- |un | Onuca- |y, | Onwuca- | V2

HWe | AencTene | e Onucarne HUe " HUe 9 HUe I‘/‘I

v, T.
1 i
E |[BspbiB CobcrT- YpapHas 3anon- 0,9 |OcTa- * |MNones- |*
BEHHbIN BOJHa HeHne Un |TOoYHblEe Hble Ha-
BEC cbinyyero |1 |aedop- rPy3Ku
mare- 0,8 |mauumn
pvana,
(ByHkep
MOJHO-
CTbl0 3a-
MOSHEH)

V |Yoap CobeT- Yaap 3anon- |0,9 |Octa- * |lNones- |*
TpaHc- BEHHbIN TpaHc- HeHne Un |TOouYHbIE Hble Ha-
MOPTHOrO |BecC NMOpTHOro cbinyyero|n |aedop- rpy3Ku
cpencrea cpeacrtea matepua- 0,8 |mauum

na, (byH-
Kep non-
HOCTbHO
3anor-
HEH)

lMpumeyvyaHue — [aHHas Tabnuua gOMmKHa NPUMEHATLCA C UCNONb30BaHNEM POPMY-
nbl (6.11b) 6.4.3.3 EN 1990.

Tabnuua A.4 — lNpepenbHOe COCTOAAHME HecyLen CNOCOOHOCTU Npu cencmuye-
CKux Harpy3kax («Seismic» ULS) — paccmaTpuBaemble pacyeTHble
cuTyauum u KoMbMHaum Bo3aencTBmMmn

KpaTt
Koe
obo-

Ha4e

Pacuert-
Has cu-
Tyauus/
rmaBeH-
CTBYIO-

NocTosAHHbIE
BO34EeNCTBUSA

Onpege-
nsawowee ns-
MeHsioLeecs
BO3OenNcTBme

Hes3aBucnmoe
N3MEHSIH0-
Leecs BO3-
pencteune 1
(ocHoBHOE)

Hes3aBucu-
Moe n3me-
HSAOLLLeecs
BO34encTBme
2

Hes3aBucu-
Mo€e n3me-
HstoLeecs
BO3OEencTBme
3,4nT1.1
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ye- wee Vo,

HWe | Bo3gen- 3
cTBUE

Onucavne | OnucaHue Onnea- vz, | Ommea- | ys, | Onmea- \‘;2‘
Hue 1 Hue 2 Hue y
T.A

SF |Cenc- CobetBeH- |Cencmmye- |3anon- (0,8 |BbiHyx- |*  |[lones- |*
Mu4e- HbI BEC CKOe BO30eW-|HeHne JEHHble Hble Ha-
ckoe cTBMEe  (3eM-|cbinyyero aedop- rPy3Ku
BO3a€en- neTpsaceHve) |marepua- Maumun
cTBME M na, (byn-
3anor- kep non-

HEHHbIN HOCTbIO
OyHkep 3anorn-
HeH)

SE |Ceiic- CobetBeH-  |[Cenicmmye- |B 6yHke-|0,8 |BbiHyx- |*  |[lones- |*
Muye- HbIA BEC ckoe BO3dewn-|pe  HeT AEHHble Hble Ha-
ckoe cTBME  (3eM-|Cbiny4ero aedop- rpy3Kku
BO3Oen- neTpsiceHve) |martepua- Mauum
ctBME M na, (byH-
nycTon Kep nycT)

ByHkep

lMpumeyaHue — [aHHada Tabnvua OOMmKHa NPUMEHATLCA C UCNOoNb3oBaHUEM OOPMYIibl
(6.12b) 6.4.3.4 EN 1990 n cootBeTcTBYytowmx chopmyn n3 EN 1998-1 n EN 1998-4.

Tabnuua A.5 — lMNpepenbHoe cocTosiHMe npumeHsiemoctTu (SLS) — paccmartpu-

BaeMble pacyeTHble CUTyaLmMm 1 KOMOMHaLMN BO3AeNCTBUN

Kpat
Koe
obo-

Haye
ye-
HWe

Pacuet-
Hasa cu-
Tyauus/
rnaBeH-
CTBY!O-
Lee BO3-
Jencrteme

MocTos Onpene- |HesaBucumoe| Hesasucu- HeszaBucu-
Hble nsawoLlee ns- | U3MeHsio- Moe n3me- Moe name-
BO3AEICT MeHsilollee- | Lleecs BO3- HStoLLeecs HSAoLLLeecs
B ca Bo3gen- | gencteme 1 | BO3gencTBme | BO3AENCTBUE
cTBME (ocHOBHOE) 2 3,4nT.1
Yo,
3
Yo,
y y 4
(cM. crie- ! 0 un
g 1 2
oL "
Onuca- Ayiotll Onuca- |un| Onuca- |un| Onuca-
cTonbey, W2
Hue Hue " Hue n Hue ’
«OcHoB- 3
Hoe») WZ, WZ’ \|’2
1 2 ’
4
"
T.
a.
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D |Pasrpys- [CobcT- Paarpys- (0,9 |Ocagku |* |CHer, Be-|*
Ka CblIMy-|BEHHbIN Ka cbiny-\un |pyHga- |un |Tep, Tem-|un
yero Mma-|BecC yero Ma-|M |MeHTa n* nepatypaun*
Tepwana Tepnana |0,8 Monea- |*

Hasi  Ha-|mn
rpyska, (mn*
ocTaTou-
Hble AOe-
dopma-
Lnn

| |BbiHyx- |CobcCT- 3anon- |0,9 [BbiHyx- |* |CHer, *
OEHHble  |BEHHbIN HeHne Un |OeHHble |(un |BeTep, nn
necop- |Bec ceinyyero (n  |gedop- |(um* |Temne- (N~
Maumu maTte- 0,8 \mauumn paTypa

punana
Mones3- |*
Hble Ha-|un
rpy3Ku n*
S |CHer CobcTt- 3anon- |0,9 [CHer * |Mones- |0,7
BEHHbIN HeHne nn WN |Hble Ha-|un
BEC CbInyyero |n n* |rpyskun n
mMare- 0,8 0,3
punana

WF |Betep un|CobcT- 3anon- (0,9 |Betep * |lNones- |*
MOMHO-  |BEHHbIN HeHne un UN |Hble Ha-|un
CTblO 3a-|BecC cbiny4ero (n n* |rpyskun n*
NOJIHEH- matepua- 0,8
Hbln OyH- na, (byH-

Kep kep non-
HOCTbO
3anosHEH)

WE |Betep un|CobcT- B 6yHke-|0,0 |Betep * |lNones- |*
nycTon BEHHbIN pe  HeTt U |Hble Ha-|un
OyHkep |BecC cbiny4ero n* |rpysku n*

matepua-
na, OyH-
Kep nycT
T |Temne- |[CobcT- 3anonHe- |0,9 ([Temne- |* |[lones- |*
patypa |BEHHbIN HMe Cbl-|Un |paTypa |WN |Hble Ha-|un
BEC nyyero |1 n* |rpysku n*
marte- 0,8
punana

lMpumeyvyaHue — [aHHaga Tabnuua AomMKHA NPUMEHSTLCA C UCMONb30BaHMEM hOPMYI
(6.14b), (6.15b) 1 (6.16b) 6.5.3 EN 1990, kak nokasaHO HUXe:

pegkve (xapaktepuctudeckmne) kKombumHaumm, opmyna (6.14b):
peakue (Xxapaktepuctmyeckme) KoMbuHaumm obbl4HO MCMNONb3yTCA Ans Heobpa-
TUMbIX (OCTaKLLNXCA) NpeaenbHbIX COCTOSAHUM;
Hanbonee 4yacTble KombmHauumn, gopmyna (6.15b):
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Hanbonee 4acTtble KOMOUHaLUMKM OBbLIMHO MpUMeEHsTCA ANna obpaTuMbiX (He oc-
TawLwmxcs) npeaenbHbIX COCTOSAHUN,

KBa3UMNOCTOSAHHbIE KOMOMHaumu, doopmyna (6.16b):
KBa3WMOCTOSAHHbIE KOMOMHaUUW OBbIMHO MPUMEHAKTCH ANS CUuTyauuin ¢ OOnro-

BPpEMEHHbLIMA BO34ENCTBMSAMMU U ABMIEHNAMM Ha Hecyu_l,e|7| KOHCTPYKUUN.

HM B.2.14 (1) ABapuiiHble Harpy3kuM BCNeacTBME TakMX COObITU Kak BHELLHSAS yaap-
Hasi BOSHA, Harpys3kn 3a cYeT yAapoB, HArpy3ku 3a c4eT noxapa, B3pbiB, HErepMeTuny-
HOCTb BHYTPEHHMX pe3epByapoB ANSA XMOKOCTWU, NepennuBaHus Yyepes Kpan u nepenon-
HEeHVe BHYTPEHHEro pe3epByapa OnpeaensalTcs B COOTBETCTBMM C HaumoHanbHbIM
npunoxerHnem Kk EN 1991-1-7 «OcHoBHble BO3A4enNCTBUS — ABapuinHble BO3OENCTBUSAY
NN OOMKHbI YKa3blBaTbCA 3aKa3yMKoM CreLmanbHOro pasgena npoekra.
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EN 1991-4:2006

YK 69+624.042.4(083.74) MKC 91.010.30 KII 03 IDT

KuaroueBble ciioBa: cuiioc, OyHKep, pe3epByap, BO3IEHCTBHE, Harpy3ka, COOCTBEHHBIN Bec,
3aIl0JIHEHUE, [IOCTOSHHBIE Harpy3KU, BPEMEHHBIE HAIPY3KHU
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