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BBEJIEH BIIEPBBIE.

Hacrosimii cranmapt unentndaet (IDT) eBpornetickomy crarmapty EN 1991-3:2006 Eurocode 1:
Actions on structures - Part 3: Actions induced by cranes and machinery .

Hacrosmmmii HartmonanbHb1 cranmapt Poccuiickoit deneparmm smisieTes: oQHIHATBHON POCCHHACKON
penaxumeit EN 1991-3:2006. [TepeBoza ¢ aHrmiicKoro si3bika (en).

OdurmanbHble SK3eMIUIIPbI EBPONEHCKOro CTaHIapTa, Ha OCHOBE KOTOPOIO MO/ATOTOBJIEH HACTOSILINI
HarioHanbHbI cTaHIAPT, ¥ CTAHIAPTOB, HA KOTOPBIE IAHBI CCHUTKU, UMetoTCst B DeniepaibHOM areHTCTBE M0
TEXHUYECKOMY PETYJIMPOBAHUIO U METPOJIOTHH.

Heotbemiemoii 4acTbio HACTOAIIIETO CTaHAAPTA SBJISETCS ero HarmoHambHOe MpUIosKeH e,

B cootserctBum ¢ npunimnamu EBpornetickoro komurera no cranaapruszaipy (CEN) HalmoHabHbIe
CrannapTel, peanu3yronye EBpoko/pl, JOKHBI CoAepKaTh MOHBIN TeKeT EBpokoza (BKITIOUast BCe MpUiio-
»enus), oryonmkoBaHHbI CEN, niepe KOTopbIM MOXKET HaXOAWUTHCS HAITMOHATIBHBIN TUTYJIHHBIN JIUCT U
HaIMOHATLHOE BBEJICHNUE, a 32 KOTOPHIM MOKET cliefioBath Harmonansnoe [ punoxenue.

HarmonansHoe [prosxeHre MoXeT coziepkaTh HHPOPMAIIO TOJIBKO O TeX MapaMeTpax, KOTOphIe B
EBpokozie ocTaBleHb! OTKPBITHIME TSI HAIIMOHATTBHOTO BEIOOPA 1 MMEHYt0TCsl HaroHansHO onpeniensieMbl-
MU IIapaMeTpaMu, NPEeTHA3HAYEHHBIMU s IPOEKTUPOBAHMS 3JAHUI U MHYKEHEPHBIX COOPYKEHHUM B TAHHOU
CTpaHe.

CchUTKY Ha TTapaMeTpPbl, I3MEHEHHBIE B HALMOHAILHOM TIPHJIOKEHHUH, TaHbI B Tekcte EBpokona

(Bximrouast ero npusnoxkenus). Hanpumep,
TMTPUMEYAHUE — KonmgecTBo KpaHOB, yIUTHIBAEMBIX B HAMOOIIEe HeOIArONPUSITHBIX COYCTaHNSL, JIOITYCKAEeTC s IPUHH-
Marhb 1o HarmoHasHOMY PUIIOMKEHHUIO.

B paznene «HopmatuBHbIe CChUIKM» U TeKcTe HalmoHambHOTo cTaniapTa cchiiounble EBporeiickue
CTAHJAPTHI aKTyTU3UPOBAHBL

CBeneHus 0 COOTBETCTBHM €BPOTEHCKUX CTaHAAPTOB, HA KOTOPBIE JAHBI CCHUTKH, TOCYIaPCTBEHHBIM
CTaHaapTam, IpUHATHIM B KAYCCTBC WICHTUYHBIX IOCY JAPCTBCHHBIX CTAHAAPTOB, IIPHUBCACHBI B JIOITOJIHU-
tesmbHOM npuiioxkennn HIT C.

Hacrosimii cranaapt He MOXeT OBITh MOJHOCTBIO MM YACTHMYHO BOCIIPOW3BEICH, TUPAXKUPOBAH U
pacipocTpaHeH B KayecTBe O(UIMATBLHOTO W3aHus 0e3 pasperteHns denepaabHOro areHTCTBa Mo TeXHHYE-
CKOMY PEryJIMpOBAHHIO K METPOJIOTUH.
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BBenenue

Hacrosmmii mokycent (EN 1991-3:2006) monrortosnen Texumueckum Komwurerom CEN/TC 250
«CtpoutenbHbie EBpoKkobI», CEKpeTapuaT KOTOPOTro HaXOAUTCs B BeaeHuH BSI.

CEN/TC 250 HeceT oTBeTCTBEHHOCTH 3a Bce CTpoutenbHblie EBpOKOBI.
Hacrosmuit EBponeiickuit Crangapt pazpadoran B3amer EN 1991-5:1998.

Hacrosimemy Eponelickomy Crangapty npupaetrcs craryc HanmonansHoro Cranpapra nubo mo-
CPEACTBOM OITyOJMKOBAHUS WACHTUYHOTO TEKCTa, OO Yepe3 MOATBEP)KICHHE HE MO3THEE OKTAOps
2006. ITporuBopeuamne emy Hanmonanenele CTangapThl OTMEHSIOTCS He no3aHee mapra 2010.

Cornacio Bnyrtpennum IlpaBunam CEN-CENELEC, obecneunBaTh BblloSHeHHE EBponeiickoro
Crangapra nomxubsl Hanmonanehbeie Opransl nmo CraHapTu3allid CIEAYIOLUIMX CTpaH: ABCTpHH,
benbruu, Benrpun, ['epmanun, ['peunn, Januu, Upnannuu, Ucnannuu, Ucnanuu, Utanuu, Kunpa,
JlatBuu, JIutsel, JltokcemOypra, Manbtel, Hunepmannos, Hopseruu, [lonbmm, Tloptyramuu, Crnosa-
kun, Cnoenun, CoeguHenHoro KoponesctBa, ®unnsanuu, @Opanmumn, Yemickoit PecmyOmmkw,
HIBetinapuu, llIBennn nu ScToHUN.

IMpeanocbliku co3ganus nporpammbl EBpokoaos

B 1975 rony Komuccusa Epponeiickux CooO1iecTB MpHHsIa pelIeHue O BBEACHUM B JAEHCTBHE MPO-
rpaMMbl B 00JIaCTH CTPOUTEIHCTBA, OCHOBaHHOM Ha cTathe 95 Cornamenus. Llenbio mporpaMMel Ob110
yCTpaHEHUE TEXHUYECKUX NPENATCTBUN AJI BEACHUS J1€] U TapMOHHU3ALUsl TEXHUYECKUX YCIIOBUH.

B pamkax nanHoi nporpammbl Komuccns BEIIBUHYJIA HHAIIMATHBY 00 YCTAHOBJICHUH CUCTEMBI COTJIa-
COBAHHBIX TCXHUYECKUX IIPaBUJI HA IPOCKTUPOBAHUE CTPOUTEIIBHBIX KOHCTPYKLHUN, KOTOPBIE, HA IIEP-
BOM OJTame, JOJDKHBI OblIM Obl CIYKUTh allbTEPHATHBOM HAIlMOHAJIBHBIM IpaBUaM ISl CTpaH-
YYaCTHHUKOB M, B KOHEUHOM UTOI'e, 3aMEHUJIN OBl UX.

B teuenne nmatHaauatu ner Komuccus, nocpeactsom Ympasinsoomero Komutera U3 npeacraBurenei
CTpaH-y4aCTHUKOB, PYKOBOJMIA pa3padoTkoil mporpammbl EBpokonoB, B pe3ynbrare yero B 1980-¢
To/Ibl OBLTH BBITYIIICHBI ITepBbIe EBPOKOIBI.

C nensto npenoctaBieHuss EBpokomam B Oyaymiem craryca EBpometickoro Cranmapra (EN) B 1989
rogy Komuccus u crpanbl-ydactHukun EU u EFTA Ha ocHoBe cormamenuss mexnay Komuccueil u
CEN mocpeacTBOM cepur MaHAaTOB MPUHIN penienne nepenats CEN moarotoBky u omy0JIuKoBaHHE
EBpokonoB. 210 ¢paxmuuecku cBszpiBaeT EBpokonsl ¢ nonoxenusimu upexktuB Cosera u (wm) Pe-
menussMu Komuccun, kotopeie nocssimensl EBponeiickum Crangapram (T.e. ¢ JupextuBoii CoBera
89/106/EEC mo ctpoutensubiM u3nenusm — CPD, ¢ IupexktuBamu Coera 93/37/EEC, 92/50/EEC u
89/440/EEC mo ob6miecTBeHHBIM paboTaM U yciayraM W aHamorndHbiMu [[upextuBamu EFTA, moio-
KUBIIAMH HA4aJI0 CTPEMIICHUIO K 00pa30BaHUIO0 BHYTPEHHETO PHIHKA).

[Iporpamma CrpoutenbHblx EBpOKOOB BKIIIOUAET CIAEAYIOLIUE CTAaHAAPTHI, KaK IIPABHIIO, COCTOSIINE
U3 HECKOJILKUX YacTEH:

EN 1990 EBpokon : OCHOBBI CTPOUTEIBHOTO IPOECKTUPOBAHUS
EN 1991 EBpoxkon 1: Bo3aeiicTBust Ha COOPYKEHUS

! Cornamenne mexay Komuccueit EBponeiickux Coobmects u EBponelickum komurerom no crangapruzanuu (CEN),
kacatomieecs pazpadorku EBPOKOJIOB st npoekTrpoBaHus 31aHui 1 HHXKeHepHbIX coopyxkeruit (BC/CEN/03/89).
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EN 1992 EBpoxkon 2: IIpoekTupoBaHue xene300eTOHHBIX KOHCTPYKITHI

EN 1993 EBpoxkona 3: IlpoexkTupoBaHue CTalbHBIX KOHCTPYKIUI

EN 1994 EBpoxkon 4: [IpoekTupoBaHre COCTaBHBIX CTAJIEKEIE300€TOHHBIX KOHCTPYKIUH
EN 1995 EBpoxkona 5: IlpoexTupoBanue AepeBIHHBIX KOHCTPYKLINN

EN 1996 EBpokop 6: IIpoekTnpoBaHre KaMEHHBIX KOHCTPYKUUN

EN 1997 EBpokoa 7: I'eoTexHU4YECKOE TPOEKTUPOBAHNE

EN 1998 EBpokon 8: IIpoektrpoBanue celicMOCTOMKUX KOHCTPYKIUI

EN 1999 Epokon 9: IIpoektrpoBaHue aqtOMHHUEBBIX KOHCTPYKIIUMA

CTaHz[ame EBpOKOI[a YCTaHaBJIMBAIOT OTBETCTBCHHOCTDH ITOJJHOMOYHBIX OPraHOB Ka)KIlOI\/JI H3 CTpaH-
YYaCTHHUKOB U I'apaHTHPYIOT UX IIPABO OIPECACIIATE 3HAUCHUA, OTHOCAIIHUEC K PEryJIMPOBAHUTIO 0e30-
IMaCHOCTH HAa HAIMOHAJIBLHOM YPOBHC, B TCX ClIy4dasaX, KOTAa OHU OTJIMYAIOTCA AJIA Pa3JIMYHBIX CTPaH.

Cratyc n o01acTb npumenenusi EBpoxonos

Crpansl-unensl EU nu EFTA npusnator EBpokosbl B KauecTBE CChUIOUHBIX JOKYMEHTOB B CJEIYIOIINX
LEeNsX:

— JUIA TOCTHKEHUSI COOTBETCTBUS KOHCTPYKIUH 3/1aHUN U UHKEHEPHBIX COOPYKEHUI OCHOBHBIM
tpeboBanusm [upextussl CoBeta 89/106/EEC, B wactHocTn, OcHoBHOMY TpeboBanuio Nel —
Mexanndeckasi MPOYHOCTh U YCTOWYMBOCTH, 1 OcHOBHOMY TpeboBanuto Ne2 — be3omacHOCTh
MIPH TTOXKAPE;

— KaK OCHOBY JUIsl COCTaBJICHUS! KOHTPAKTOB Ha CTPOUTENbHbIE PabOThl U COOTBETCTBYIOIINE UH-
KEHEPHBIC YCIIYTH,

— Kak 0a3zy st pa3pabOTKU rapMOHU3MPOBAHHBIX TEXHUUYECKUX YCJIOBHI HAa CTPOUTENbHBIE U3-
nenust (EN u ETA).

EBpoKO/bI, TOCKOJIBKY OHM KAacarOTCsl CTPOUTEIBHBIX KOHCTPYKIIMI, UMEIOT IIPSIMOE OTHOLIEHHE K MH-
TEPIPETUPYIOIIUM I[oxyMeHTaMz, yKa3aHHbIM B cTaTbe 12 CPD, XOTsI OHM OTJIMYHBI OT TAPMOHU3UPO-
BAHHBIX CTAHIAPTOB Ha M3 eI . IToaromy cootBercTByromuM TexHuueckuMm komureraM CEN u
(wmm) pabounm rpymnmam EOTA, paspabaTeiBaromuM CTaHIApPThl HA U3ACIHSI, HEOOXOIUMO PacCMOT-
pPETh TEXHUYECKHUE aclEKThI JeHCTBUS EBPOKOAOB € LENbIO JOCTHKEHUS ITOJTHONM COBMECTUMOCTH 3THUX
TEXHUYECKUX yclI0Bui ¢ EBpokomamu.

Crannaptel EBpokona oOecnieunBaroT oOuiye npaBuiia CTPOUTEIBLHOIO NMPOEKTUPOBAHMS AJIs MOBCE-
JTHEBHOI'O IIPUMEHEHMS U IIPEAHA3HAYEHBI I IPOEKTUPOBAHUS CAMUX KOHCTPYKIMM U UX OTIEIbHBIX
JIEMEHTOB KaK TPAJAMLMOHHOIO, TaK U MHHOBALIMOHHOTO XapakTepa. J{isi HeoObIYHBIX (POPM KOHCT-
PYKLMN WIH NPOEKTHBIX PELICHUN, KOTOPbIE HE OTHOCATCA K BEICHHUIO EBPOKONOB, NPOEKTUPOBIIUK
JOJDKEH ITPOBECTHU JOMOJIHUATENBHOE SKCIIEPTHOE PACCMOTPEHHUE.

Haunuonanbusie CTanaaptsl, peanusywoumue EBpokoabl

2

Cornacno Cr. 3.3 CPD, unTepnperupyomue J0KyMEHTbI JOIDKHBI KOHKPETU3UpOBaTh ocHOBHBIE TpeOoBanus (ER), uto-
061 co3/1aTh HEOOXOIUMBIE CBSI3M MEKAY OCHOBHBIMHU TPEOOBaHMSIMH M MaHJaTaMH Ha rapMoHn3upoBaHHbie EN 1
ETAG/ETA.

? Cormacuo Ct. 12 CPD, HHTEpIpEeTHPYIOIIUE JOKYMEHTHI IPeHA3HAUEHbI IS TOTO, YTOOBI:

a) KOHKPETHU3UPOBATH OCHOBHBIE TPEOOBAHMS ITyTEM COTJIACOBAHMS TEPMUHOJIOTHH M TEXHUYECKUX OCHOB H, TIPH He-
00X0IMMOCTH, YKa3aHHsI KJIACCOB MIIM YPOBHEH AJISI KaXJI0T0 TPeOOBaHHUS;

b) YKa3bIBaTh METO/IbI COOTHECEHUSI ITHX KIIACCOB MM YPOBHEH ¢ TPEOOBAHUAMH TEXHUIECKUX YCIIOBUH, T.€. METOMBI
pacdera 1 10Ka3aTeIbCTBA, TEXHUIECKUE MPaBUiIa Uil pa3pab0TKU MPOeKTa U T.1.;

c) OBITh CCHIJIOYHBIMH IIPU pa3paboTKe TapMOHU3MPOBAHHBIX CTAHIAPTOB U peKOMeHauui 1 EBporneiickoro texHu-

YECKOTO YTBEPKIEHUSI.
@axmuuecku EBPOKOIBI UTPAIOT MOTOOHYIO poiib B 00mactH neiictBus ER 1 u yactu ER 2.
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Hanumonaneneie Crangaptel, peanusyronue EBpokonbl, OyIyT coaep:kaTh MOJHBIM TekcT EBpokoaa
(BKirouas Bce MpuiiokeHusi), omyOnukoBaHHbI CEN, mepes KOTOphIM MOXXET HaXOJIUThCS HAIUO-
HAJIbHBIM TUTYJIBHBIMA JINCT U HALMOHAIBHOE MPEJUCIOBHE U 332 KOTOPBIM MOXET CIEA0BaTh HAIMO-
HaJbHOE IPUIIOKEHUE.

HanmonansHoe MpHiioKeHHE MOKET coep aTh UH(POPMAILIMIO TOJIBKO O TE€X MapameTpax, KOTOphIC B
EBpOKOIL@ OCTAaBJICHBI OTKPBITBIMHA JIsI HAIIMOHAJIBHOT'O BI)I60pa U UMCHYIOTCS HAaIMOHAJIBHO OIIPCAC-
JSIEMBIMU MTapaMeTpaMu, MpeJHA3HAYEHHBIMU JIJIs1 IPOCKTUPOBAHUS 31aHUI U MH)KEHEPHBIX COOPYIKe-
HUI B JAHHOM CTpaHe, T.€.:

—  3HAYEHUS YaCTHBIX KOA((UIIMEHTOB M (MJIHM) KJIACCHI, 3a7aHHbIe B EBpOKOJE, KaK albTepHATHB-
HBIE,

- 3HA4YCHHA, KOTOPLIC Tp€6y€TCi[ HCIIOJIB30BaTh, KOrja B EBpOKOI[C 3aJJaHbl TOJIbBKO CUMBOJIBI,

—  JlaHHbBIE, XapaKTepHbIe JUIs CTpaHbl (reorpauueckue, KIMMaTHYecKre U T.I1.), HapuMep, KapTa
paliOHUPOBAHMS 3HAYEHUM BeCca CHErOBOI'0 MOKPOBA,

—  BBIOOp METOJMKH, eciii B EBpoKo/ie 3a/1aHbl aJIbTEPHATUBHBIE METOIUKH.

OHO Tax)Ke MOXKET BKJIIOYaTh B ceOs:

—  peKOMEHJAIMH N0 MPUMEHEHHIO CIIPABOYHBIX MPHIIOKEHHIH,
—  CCBUIKM Ha HE MPOTHBOPEYAIIyI0 JOMOJHUTEIbHYIO HH(POPMAIUIO, CONCHCTBYIONIYIO B IPUMEHE-
HuU noTpedutenem EBpokona.

Cas3b Me:xkny EBpokogaMu m rapMoHU3HPOBaHHBIME TexHHYecKUMH yeaoBusamu (EN n ETA)
HA U3JeJHs

CymecTByeT HEOOXOAUMOCTh COTJIACOBAHMS TaPMOHU3UPOBAHHBIX TEXHMYECKUX YCIOBHH Ha CTpOH-
TeNbHBIC H3JE/IHA U TEXHHUECKHX MPABHII JUTS CTPOMTENbHBIX KOHCTpyKImii'. Bomee Toro, Best mubOp-
Marus, conpoBoxkaatomast CE - MapKupoBKY CTPOUTENBHBIX U3AEIUMN, KOTOpasi OTHOCUTCS K BEIEHUIO
EBpOKOIOB, NOKHA YETKO yKa3bIBaTh, KAKHE HALMOHAJIBHO ONPEICIIAEMBIE IAPAMETPhI YUTCHBI.

JonosanurtensHbie cBegenusi 0 EN 1991-3

B EN 1991-3 conepxatcs npaBuiia MPOESKTUPOBAHUS M BO3JCUCTBUS, YUUTHIBAEMbIC MIPU MTPOEKTHPO-
BAHUM CTPOUTEIbHBIX KOHCTPYKIMHI 3JaHUN M MHXEHEPHBIX COOPYKEHHM, BKIIOUas CIIEIYIOLIUE ac-
MIEKTHI:

— BO3JICHCTBUS OT KPAHOB;

— BO3/ICMCTBUS OT MEXaHUYECKOT0 000pyJ0BaHUS

EN 1991-3 npenna3nayueH s 3aKa34YMKOB, TPOCKTUPOBIIMKOB, MOJIPSTYUKOB U OPTAaHOB TOCYIapCT-
BEHHOM BIIACTH.

[Ipu nmpoextupoBanuu coopykenuit EN 1991-3 Heo6xonumo npumensTh coBMecTHO ¢ EN 1990, npy-
rumu yactamu EN 1991 u EN 1992 - EN 1999.

Hauunonaabnoe npusioxkenue k EN 1991-3
B Hacrosmem craHmapre NpUBOAITCS albTEPHATUBHBIE METONbI, 3HAUEHUS U PEKOMEHIALMU IS

KJIACCOB C MIPUMEYAHHUSIMH, B KOTOPBIX yKa3aHO, IJi¢ UMEHHO JOIyCKAaeTCsl HAllMOHAIBHBINA BBIOOD. [10-
stomy Hanmonaneusiii Ctanmapt, obecneunBaromuii BeimoHeHne EN 1991-3, nomkeH BKIOYaTh Ha-

* Cm. Cr.3.3 u Cr.12 CPD, a rakke nyHKTe1 4.2,4.3.1,432u5.21D 1.
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LIMOHAJIbHOE MPUIOKEHHUE, CO/IeprKalllee HAllMOHAIBHO ONpeessieMble TapaMeTpbl, HEOOXOUMbIE IS
MIPOECKTUPOBAHUS 3/JaHUN U NHKEHEPHBIX COOPYKEHHUI B KOHKPETHOHN CTpaHe.

B EN 1991-3 HanmoHanbHBINA BEIOOP IOITYCKAETCS B CIICAYIOIIUX TyHKTAX:

IIyHKT Crarba

2.1(2) [Tpoueaypa moxydeHus JaHHBIX MO BO3JCHCTBHUAM OT MPOU3BOAUTENS Kpa-
Ha

2.5.2.1(2) OKCHEHTPUCUTET HArPy3KH OT Kojieca KpaHa

MaxkcruMaabHOE YMCII0 KPaHOB, YUUTBIBAEMOE IIpH HanboJsiee Hebaaronpu-
ATHOM COYETaHUU (HArpy30K)

273 (3) 3navyenne KodhHUIMeHTa TPEHHS

3HavyeHus kodpduuuenTa y A caydaeB MOTEPHU HECYIIEH CIIOCOOHOCTH
WM Ype3MepHOi neopManiiy KOHCTPYKUUN WK YacTed KOHCTPYKUUN

2.5.3(2)

A22(1) (STR) u motepu HecyIIel CTOCOOHOCTH HIIM Ype3MEpHOii fedopMaIuu oc-
HoBaHus (GEO)

A22(2) 3HaueHust KO3QGUIUEHTA ¥ 7S CIydaeB MOTePU CTATUYECKOM YCTOMYUBO-
ctu (EQU)

A2.3(1) 3naueHue ko3pduirenta
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Paznen 1 O0mume mosiokeHust

1.1 ObaacTb NpUMeHeHus!

(1) B 3-eit wactu EN 1991 omnpenensitorcss MpuIIoKeHHbIE Harpy3Kku (pacdeTHBIE CXEMBbI U XapaKTep-
HbIE 3HAYEHHUs) OT KPAHOB Ha IOJKPAHOBBIX OallkaXx M MEXaHHYECKOTO O00O0pYIOBaHUS, KOTOpHIE
BKJIIOYAOT, IPU HEOOXOIMMOCTH, TUHAMUYECKHE BO3AEUCTBHSI OT TOPMOKEHHSI U YCKOPEHUS, a TaK ke
HEYUYTEHHBIE BO3JECHCTBUS.

(2) B Paznene 1 cogepxaThbcsi 00IIMe MOMOKEHUS U 0003HAUCHUS.
(3) B Paznene 2 onpenensiroTcs HAarpy3Ku OT KPaHOB Ha MOJIKPAHOBBIX OajIKax.
(4) B Paznene 3 onpenenstorcst BO3ACHCTBUSA OT MEXAaHHMYECKOTO 000PYI0BaHUS

1.2 HopmaTuBHBIE CCBIKH

HaCTO}IH_II/Iﬁ EBpOKOI[ HOCpC,Z[CTBOM I[B.TPIpOBaHHBIX nu HGIIaTI/IpOBaHHI:IX CCBIJIOK BKJIFOYACT ITOJIOKCHUA
W3 IPYTUX W3AaHUN. DTH HOPMATUBHBIE CCHUIKH IUTUPYIOTCS B HAJICKAITUX MECTAaX TEKCTa, a HUKE
MPUBOJIUTHCS MEPEUCHb U3NAHUM. J[JIs1 JaTUPOBAHHBIX CCHUIOK, MOCIEAYIOLIIMX MONPABOK WIM PEaaK-
M KaXKJ0€ U3 ATUX U3JaHUM IpUMEHseTCs K HacTosmeMy EBponelickomy CTaHaapTy TOJIBKO TOT/a,
KOoraga BKJIFOUCHO B HEIoO HOCpC,Z[CTBOM HOHpaBKI/I N peI[aKI_[I/II/I. I[JISI HGI[aTI/IpOBaHHBIX CCBIJIOK HpI/I-
MCHACTCA ITOCIICIHASA pez[aKuMs[ CCBIJIOYHOT' O U3 1aHUs (BKJ'IIOLIBJI HOHpaBKI/I).

ISO 3898 OcCHOBBI IPOEKTUPOBAHUS KOHCTpYKIUU. [loHaTHs. OOmue onpemeneHus u 0003HA-
YEHUS

ISO 2394 OO01¥e MPUHIKITBI HAZCKHOCTH KOHCTPYKIIUHA

ISO 8930 OO01ue MPUHIKIBI HAJSKHOCTH KOHCTPYKIMMA. [lepedeHs SKBUBAJICHTHBIX TEPMHHOB
EN 1990 EBpokoj. OCHOBBI CTPOUTENBHOIO IPOEKTUPOBAHUS

EN 13001-1 Kpansl. OcHoBbl ipoekTupoBanusd. Yacte 1. O01ue npuHIUnbl U TpeOOBaHUS
EN 13001-2 Kpansl. OcHoBbl ipoekTupoBanus. Yacts 2. Harpysku u Bo3aeicTBus

EN 1993-1-9  IIpoexkTupoBaHus CTaJbHBIX KOHCTpYKIMi. Yacts 1-9. YcranocTtHas npo4HOCTh
EN 1993-6 [TpoekTupoBaHue CTaNbHBIX KOHCTpYKIMiA. YacTs 6. [lonkpaHoBbie 6anku
1.3 Paznnunsa mexay llpunuunamvu u IlpaBuiamMu npuMeHeHHs

(1) B 3aBucumocTtu OT Xapakrepa OTAEIbHBIX IYHKTOB B HacTosmeld yactu EN 1991 mexny [Ipunim-
namu 1 [IpaBunaMu npuMeHeHus: IPOBOJUTCS pPa3Inyue.
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(2) IlpuHIUTIBL BKITIOYAIOT:

— 00IIMe TIOJIOKEHUST U OTPECIICHUS, TSI KOTOPBIX HET aIbTCPHATHREI,

— TpeOOBaHUs U PaCUETHBIE CXEMBI, ISl KOTOPBIX HE JOMYCKAIOTCs aJbTePHATUBBI, €CITH HE YKa3aHO
WHOE.

(3) lIpunauunsr o003HavatoTCst OykBol P, cienyromiei 3a HOMepOM MyHKTa.

(4) IlpaBunamMu IpUMEHEHHUs CIEAyeT MpU3HATh OOLIENpU3HAHHbIE HOPMBI, COOTBEeTCTBYoIUE [IpuH-
LUIIaM ¥ YAOBJIETBOPAIOLINE UX TPEOOBaAHUIM.

(5) Momyckaercst UCTOIb30BAHUE ATbTEPHATHUBHBIX HOPM IMPOCKTUPOBAHUS, OTIUYHBIX OT [IpaBumi
npuMeHeHus, npuBeeHHbIX B EN 1991-3, nmpu ycinoBum, J0Ka3aTeabCTBA UX TOXIECTBEHHOCTH COOT-
BeTcTBYIOIMM [IpuHIIUIIaM U, 110 MEHBIIIEH Mepe, PAaBHO3HAYHOCTH B OTHOIICHUHU OOecriedeHust 0e30-
MAaCHOCTH, IPUTOAHOCTU K KCIUTYaTallMM U JTOJITOBEYHOCTH KOHCTPYKIMM, 0KUAAEMBIX MPU HCIOJIb-
30BaHUM EBpOKOIOB.

[TPUMEYAHMUE: Ecnu IlpaBuio npuMeHeHHs 3aMEHSETCsl Ha albTepHATUBHOE MPAaBUIO IMPOEKTUPOBAHMS, BBITOIHEHHBIH
MIPOEKT HE MOXKET CUUTAThCs MONHOCTHIO cornacyroummes ¢ EN 1991-3, Ho on Oyner ocraBatbest cormacyromumcst ¢ [Ipun-
munamu EN 1991-3. Ecm EN 1991-3 ucnonb3yercss B OTHOLIEHUH CBOMCTB, TEPEYHCIICHHBIX B [Iprnoskernn Z craHmapra
m3pemuii w1 ETAG, ucrnonb3oBaHuE adbTEPHATUBHOIO MPAaBHIIA IMPOSKTUPOBAHMS MOXKET OKA3aTbCs HEAOMYCTUMBIM IS
MapKHUPOBKH 3HAKOM COOTBETCTBUS €BponeicKkiM crannaptam (3HakoM CE).

(6) B nannom pasnene [IpaBuna mpumeHneHnuss 0003Ha4al0TCI HOMEPOM B CKOOKaX, HalpuMep, Kak, Ha-
MPUMEP, HACTOSIIEM ITyHKTE.

1.4 TepmuHBI U onIpeaeeHUS

B nacrosiiem EBporneiickom CtanaapTe NpuMEHSIOTCS TEPMUHBI M OIIPEIeeHUs], TpuBeaeHHbIE B [SO
2394, ISO 3898, ISO 8930 u HmxkecnenyromuX cTanaaprax. Kpome Toro, 0CHOBHOM CIIMCOK TEPMHUHOB
u onpeneneHuit s Hacrosero Cranaapra npuseseH B 1. 1.5 EN 1990.

1.4.1 CnenmajibHble TEPMUHBI U ONpPeAeeHUs Uil MOJABECHBIX KPAHOB U KPAHOB HA MOJAKPAHO-
BBIX 0aJIKax

14.1.1
Koa¢pdunnent itmnamuanoctu (dynamic factor)
KoadduumeHT oTHOMIEHUS THHAMHYECKON XapaKTEPUCTUKU K CTATUIECKOM.

1.4.1.2

Co0cTBennblii Bec kpaHa Q. (self-weight Q. of the crane)

CoOcTBeHHBIH BeC BCEX HEMOJBMKHBIX U MOJBWKHBIX YaCTel KpaHa, BKIIOYas MEXaHUYECKOE U AJIEK-
Tpuueckoe 000pyAoBaHue, HO 6€3 yueTa MOoJIbEMHOTO MPUCIIOCOOICHUS U OTACIBHBIX BUCSIIUX OB~
€MHBIX TPOCOB WJIU IIeNel, IPUBOJIUMBIX B ICHCTBUE KOHCTPYKIMEH KpaHa, cM. 1.4.1.3.

1.4.1.3
I'py3onoabemuoctsb Qy (hoist load Q)
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HarpySKa, BKJIFOYAKOIIias B ce0s 1moJIe3HbIH BeC rpysa, B€C IOABEMHOTO HpI/ICHOCO6HeHI/I5{ U OTACIBbHBIX
BHUCAIIUX IMOABECMHBIX TPOCOB HJIN ueneﬁ, IIPUBOJUMBIX B I[GI>'ICTBI/I€ KOHCprKIIHGﬁ KpaHa, CM. pHucC.
I1.1.

Puc. 1.1 — Omnpenesnenne rpy30n0JbeMHOCTH U COOCTBEHHOI0 Beca KpaHa

14.14

Tesexka MOCTOBOro KpaHa (crab)

YacTe MOCTOBOTO KpaHa, BKJIIOYAIONIAs MOJIBEMHBIA MEXaHU3M M o0jajaromnias CnocoOHOCThIO Tepe-
MCUIATHCA IO peIbCaM BerHefI YJaCTH 3CTaKaAabl KpaHa.

1.4.1.5

JcTrakaaa MoCTOBOro kpaHa (crane bridge)

YacTh MOCTOBOTO KpaHa, MEePEKPHIBAIOIIAs TPOJIET MEXIy OallkaMy MOJAKPAHOBBIX MyTEH U CITyKaias
OTIOPOM JTSI TETICKKH WIIH KPIOKOBOM OJI0YHOM 000MMBI KpaHa.

1.4.1.6

HanpaBasironuii mexanusm (guidance means)

YcTpolicTBO, HCIONb3yeMoe /sl yJIep)KaHusl KpaHa Ha MOJKPAHOBBIX Oankax B BBIPOBHEHHOM IOJIO-
KEHHUU TIOCPEJCTBOM FOPU30HTAIBHBIX PEAKLIUI MEX1y 3CTaKal0i KpaHa U OJKPAHOBBIMU OaKaMH.

[MPUMEYAHUE: Hanpagisitouuii MEXaHU3M MOXKET COCTOSITh U3 peOOpA Ha Kojiecax KpaHa WM OT/AEIbHON CHCTEMBbI Ha-
TIPABJISIIOIINX POJIMKOB, YCTAHOBJICHHBIX COOKY OT KPaHOBBIX PEJIbC MM COOKY OT IOJKPAaHOBBIX OAJIOK.

1.4.1.7
Moabemubiit MexanusMm (hoist)
Y eTpoucTBO U1 IOIbEMA IPY30B.

1.4.1.8

Kproxosasi 010unast o6oitma kpana (hoist block)

[TonBecHast Tenexka, BKIIOYAOLIasi NOJbEMHBIH MEXaHU3M U CHOCOOHAs MepeMeIlaTbes M0 HIKHEH
NoJiKe Oaiku, 00 MO HEMOJBIKHOMY MOJKPAHOBOMY ITyTH (KaK MOKa3aHO Ha pUCyHKe 1.2) wiu mox
ACTaKaJ0i MOCTOBOTO KpaHa (Kak Imoka3aHo Ha pucyHkax 1.3 u 1.4).

1.4.1.9
KprokoBasi 0/109Hasi 000iiMma MOHOpeJbcOBOro kpana (monorail hoist block)
KprokoBast 6;109Hast 000iiMa, OUparoniasicsl Ha 3aKpeIUICHHYIO IMOAKPAHOBYO O0anky (puc. 1.2).
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IlosicHeHUs1 K PUCYHKY:

1 NOAKpaHOBas Oaika
2 KpIOKOBas 01104Hast o6oiiMa KpaHa

Puc. 1.2 — IlonkpaHoBas 6aJjika ¢ KPIOKOBO# 0J104HOI 0001MOT

1.4.1.10
IMonkpanoBas 0aaka (crane runway beam)
banka, BIOJIb KOTOPOI1 IEpeMeIaeTcsi MOCTOBOM KpaH.

14.1.11

MocTtoBoii kpan (overhead travelling crane)

VYcTpolicTBO /Ui oibeMa U MEepeMEILEHUs TPYy30B, IepeBUratolleecs Ha Kojecax Mo MOJAKPaHOBBIM
Oankam, BKJIIOYaeT B ce0si OAMH WK OoJiee MOAbEMHBIX MEXaHU3MOB, CMOHTHPOBAHHBIX Ha TEJEXKKaX
MOCTOBOI'O KpaHa WJIM Ha MOABCCHBIX TCJICKKAX.

1.4.1.12

Bajaka nmoakpaHoBOro myTu Uil KPpHOKoBOW 0/104HO# 000iiMbl KpaHa (runway beam for hoist
block)

banka moakpaHOBOro myTH, NpeAHa3HAYeHHas AJS MEPEMELICHHs MO €€ HMKHEHW IOJIKe KPHOKOBOM
65104HON 000HMBI MOHOPEIBCOBOTO KpaHa, cM. puc. 1.2.

1.4.1.13
IoasecHoii kpan (underslung crane)
MocToBO# KpaH, OMUPAIONIUHCS Ha HUYKHUE TTOJIKU TIOJIKPAHOBBIX 0ajlok, cM. puc. 1.3.

PR PA I P L i i

—
——

Puc. 1.3 — IloaBecHO# KpaH ¢ KPHOKOBOM 0,109HOIT 000iiMOii

14.1.14
Kpan, yctanaBanBaemblii HaJl 0aJIK0 KpaHOBOIro nmyTHu (top-mounted crane)
MocTORBO# KpaH, ONMUPAIONIUNACS Ha BEPXHIOI TTOBEPXHOCTh TOJIKPAHOBOW OaJIKH.

[MPUMEYAHMUE: Mosxet nepeMemaThCs Kak Mo pesibcaM, TaK M HEITOCPEICTBCHHO 10 BEPXHEH MOBEPXHOCTH OANOK (puc.
1.4).
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Puc. 1.4 — Kpan, ycranaBimBaemblii Ha/l 02JIK0il KPAHOBOI'0 MYTH ¢ KPIOKOBOIi 0JI04HOI 000¥i-
MoOH

1.4.2 CnenuajbHble TEPMHUHBI W OMpeaeJeHHsl 1Jisl BO3AECTBUI, BBI3BAHHBIX MEXaHHYECKHM
o0opynoBaHmus.

1.4.2.1
CoOcTBenHas yactora (natural frequency)
Yacrora cBOOOAHBIX KOJIEOAHUI CUCTEMBI.

[MPUMEYAHUE: [ns cucteMbl ¢ OSCKOHEYHBIM YHCIIOM CTEICHEW CBOOOIBI COOCTBECHHBIC YaCTOTHI COOTBETCTBYIOT Yac-
TOTaM COOCTBEHHBIX (DOPM KOJICOAHHIA.

1.4.2.2
CBoOoaHbIe ko1e0anuda (free vibration)
Konebanus cucteMbl, MpOUCXOIAIINE B OTCYTCTBUE BBIHYK/ICHHBIX KOJICOAHUH.

1.4.2.3
Briny:xnennbie kosnebdanus (forced vibration)
Koneb6anus cuctemsl, BRI3BaHHBIC JCHCTBIEM BHEIITHETO BO30YKICHHMS.

1.4.2.4
3aTyxanue kosedanuii (damping)
VYMeHbIIEHNE HHTEHCUBHOCTH KOJI€0aHU ¢ TEUEHUEM BPEMCHH WJIK C YBCIIMUCHUCM pPACCTOAHUS.

1.4.2.5

Pe3onanc (resonance)

OTtBeTHOE KOJeOaHWEe CUCTEMBI MPHU BBIHYKIECHHBIX TAPMOHUYECKUX KOJNEOAHMSIX CYIIECTBYET, KOT/a
T000€ U3MEHEHUE YacTOThl BO30OYKIEHUS, KAKUM Obl HE3HAYUTEIIPHBIM OHO HH OBLIO, BBI3BIBAET CHU-
JKCHUC peaKHI/II/I CUCTCMBI.

1.4.2.6

dopma kojsedanuii (mode of vibration)

XapaktepHas MOJEJNIb MOBEACHUS, B KOTOPOU KaxKJasi 4acTHUIlA JBUXKETCS MO MPOCTOMY TrapMOHHYE-
CKOMY 3aKOHY C OJTHOM 4acTOTOM, MpUHUMAaeMasi CUCTEMOM MO ACHCTBUEM KOJIeOaHMi.

[NPUMEYAHUE: JIBe u 60nee GpopMbI MOTYT COCYIIIECTBOBATh OJHOBPEMEHHO B CHCTEME CO MHOTUMH CTEICHSIMH CBOOO-
1. HopmainibHast (ectecTBeHHas) hopma koyiebanuii — 3To popma kosiebaHuii, KOTOpast He CBsi3aHa ¢ IpyruMu (opMamu
KoJIeOaHHI CHCTEMBI.
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1.5 YcJioBHBIE 0003HAYCHUSA

(1) B nacrosimuem EBponeiickom CtanaapTe NPUHSTHI CIAEAYIOUINE YCIOBHbIE 0003HAUEHUS:

[MPUMEYAHUE: Cucrema ycnoBHBIX 0003HaueHHi ocHOBaHa Ha [SO3898:1997.

(2) OcHOBHO# MepedeHb YCIOBHBIX 0003HaueHul comepkutrcs B 1. 1.6 EN 1990. B nacTosiiiem myHK-
T€ TPUBEICHBI JOTOJHUTEIbHBIE 0003HaUeHU /Ui qaHHoU yactu EN 1991.

IIponucHvle 6yKebl 1amMuHcKo2o aigpasuma

Fox
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5
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HOpPMAaTHUBHOE 3HaUEHHUE HArPY3KHU OT KpaHa

HOPMATHUBHOE 3HAUEHUE CTATUYECKON COCTABIIAIONIEH HArPY3KU OT KpaHa
cBOOOIHAS cUJIa pOTOpa

Harpyska OT BETPOBOTO BO3ACUCTBUS B MPOIIECCE IKCILTyaTaIlH
Harpys3ka oT yJapa KpaHa O TYHKOBBIN yrop (OydepHas cuiia, CBI3aHHAs C IBIDKCHHEM
KpaHa)

Harpyska oT yJapa TeJIeKKU KpaHa O TYNMHKOBBIN yrop (OydepHas cuna)
TOPH30HTANIbHAS COCPEAOTOUYCHHAS HArpy3Ka Ha OrpakJIeHHE
MPOJOJIbHAS HArpy3Ka OT YCKOPEHUS U TOPMOXKEHUS KpaHa
TOPU30HTANIbHAS HATPYy3Ka, BEI3BAHHBIC MIEPEKOCOM KpaHa

HOTIEPEYHBIE HArPY3KU OT YCKOPEHHs U TOPMOXKEHUS KpaHa
HoTiepeyHast Harpy3ka OT YCKOPEHHS U TOPMOKEHUS TEJIEeKKH KpaHa
OTPOKUABIBAIONIAS CHIIA

CUJIa TATH

KpyTALIUA MOMEHT

yCTaJOCTHAs Harpy3Ka

COOCTBEHHBIN BEC KpaHa

rpy30M0ILEMHOCTh

UCTIBITATENIbHAS HATPYy3Ka

Harpyska Ha KOJIECO

HaIpaBJISAOLIAs CHIIa

Cmpounbie 6yK6bl 1AMUHCKO20 angasuma

ey
kQ

me
My
my

IIMPHHA TOJIOBKU peibca

AKCLEHTPUCUTET HArPy3KH Ha KOJIECO

AKCLUEHTPUCUTET MACChl pOTOpa

paccTOsIHUE MEKYy MTHOBEHHBIM LIEHTPOM BPAILLCHUS U HANIPABIIAIOLIMM MEXaHU3MOM
K03(ppULIMEHT quana3oHa Harpy30K

IIPOJIET ACTaKabl MOCTOBOI'O KpaHa

Macca KpaHa

KOJINYECTBO BEIYIINX KOJIEC

Mmacca poTopa

KOJIMYECTBO KOJIECHBIX Iap
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ny KOJNMYCCTBO ITOAKPAHOBBIX 0aok

Cmpounvie 6yK6vl epeueckoco arghasuma

a yToJI IIepeKoca

< KO3 PUITUEHT 3aTyXaHHs

n COOTHOIIIEHUE HATpy3KU, KOTOpasi COXPAHSAETCS TMOCIEe CHATHUS TMOJIE3HOW Harpy3KH, HO
HE BXOJUT B COOCTBEHHBIN BEC KpaHa

A K02(pPHUIIMEHT SKBUBAJICHTHOW pa3pymIaIONIel Harpy3Ku

As CUIIOBOI K03 puIeHT

U KOX(PPUITUEHT TPEHUS

% nemriipepHast XxapaKTepUCTHKA

) KOA(PUITUEHT TUHAMUYHOCTH

o1, P2, O3 KOX(PUIIMEHTHI TMHAMUYHOCTH BO3ICHCTBUN OT KpaHa

P4, Ps, Po,

'

Orat KOS PUIMEHT SKBUBAJICHTHOTO Pa3pyLICHHs OT TMHAMUYECKOH yIapHOW HArpy3Ku;

oM KOA(PUIIUEHT TUHAMUYHOCTH JIJIs1 BO3ACMCTBUI OT MEXaHHMUECKOro 000pyA0BaHuUs

We COOCTBEHHAs 4acTOTa KoJeOaHUi KOHCTPYKIIUU

oy KpyroBas (yrJioBasi) 4acToTa KojieOaHUul poTopa

s 4acTOTa BO30YKAAIOIIEH CHUIIbI
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Pa3znen 2 Bo3aeiicTBus, BbI3BAHHBbIE NOALEMHUKAMHU U KPAHAMHU HA MOJAKPAHOBBIX
oajKkax

2.1 Ob6nacTh NnpUMeHEeHUs
(1) B nacTosmeM paznesne ykazaHbl Harpy3kKd M BO3ICHCTBUS (pacueTHbIE CXEMbl M XapaKTEpHBIE

3HA4YEHHUs1) BO3HUKAIOUINX BO BpeMs pabOThI:
— MOJIBECHBIX TEJIE)KEK MOCTOBOTI'O KpaHa Ha PeNIbCOBBIX MyTAX, CM. M. 2.5.1;
— MOCTOBBIX KpaHOB, cM. 1. 2.5.2 u 2.5.3.

(2) dns obneruenus oomMeHa nHpopManyeid ¢ IpOU3BOAUTENSIMU KPAaHOB, METOJAMKH, TPUMEHEHHBIEC B
HacTosiueM paszene, cornacyrores ¢ nonoxenusasmu EN 13001-1 u EN 13001-2.

ITPUMEYAHMUE: Ecnu Bo BpeMsi IPOEKTUPOBAHMS IOAKPAHOBBIX ITyTEH 3aBOJI U3TOTOBUTENb KPaHA U3BECTEH, JOITYCKAET-
Cs UCIIOJIb30BAaHNE YTOYHEHHBIX JaHHBIX JJIS pealn3aliy MHAMBUAYaJIbHOrO npoekTa. MHpopmarms o6 1ol mpouenype
JOJDKHA cofiepkaThesl B HalroHansHOM IpUIIOKEHUH.

2.2 Knaccudpukauus Bo3aelcTBU

2.2.1 O01mue MoJI0:KeHHS
(1) Harpy3ku ot xpaHOB, mpejacTaBieHHble B Ii. 2.2.2 u 2.2.3, cieayer pa3aeisiTh Ha BPEMEHHBIE U
ocoOble.

2.2.2 BpeMeHHbIE HATPY3KH

(1) Jmst HopManbHBIX YCIOBUHM SKCILTyaTallid BPEMEHHbIE HATPY3KHU OT KpaHa SBJISIOTCS CIEACTBHEM
€ro mepeMenieHsl B IPOCTPAHCTBE ¢ TeueHneM BpeMeHH. OHU BKIIIOUAIOT: COOCTBEHHBIN BEC, B TOM
YHClIe MOJIE3HYI0 Harpy3Ky; CHJIbI MHEPLIMHU, BEI3BAHHBIE YCKOPEHUEM/TOPMOKEHUEM, HATPY3KHU OT Tie-
pekoca, a Tak ke MPoYre TMHAMUYECKHE BO3/IEHCTBUS.

(2) BpemenHbIe Harpy3Kd OT KpaHa CIIEIyeT pa3IeiisiaTh Ha:
—  BpEMCHHBIC BEPTHKAIBHBIC HATPY3KH, OT COOCTBEHHOT'O Beca KpaHa M MOJIC3HOW Harpy3Ku;
—  BPEMEHHBIE TOPU3OHTAIBHBIE HATPY3KH, OT YCKOPEHUS, TOPMOKEHUS HUIIN IIEpeKOoca KpaHa, a Tak-

K€ OT MPOUMNX TUHAMUYECKUX BO3JICUCTBUM.

(3) XapaktepHble 3HaUCHUSI BPEMEHHBIX Harpy30K OT KpaHa SIBJISIIOTCS HOPMATUBHBIMU U COCTOSAT W3
CTaTUYECKON U TUHAMUYECKON COCTABISIOIIMNX.

(4) I[I/IHaMI/IquKaH COCTaBJIsAIOIasA, BbI3BAHHAA KOJIEOAHUSIMHU non BOSﬂeﬁCTBHeM HWHCPIHUOHHBIX WJIN
JIEMII(HUPYIONIMX CUII, YIUTHIBAETCS BBEICHHEM KOI(PQHUIUEHTOB JUHAMHYHOCTH () B CTATHYECKYIO
COCTABIISIOIY0 KPAHOBOM HATPY3KH.

Fox = @iFx (2.1)

rIe

Fox  HOpPMaTUBHBIC 3HAUEHUE HAIPY3KH OT KPaHa,
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o Kod(puImeHT AMHAMUIHOCTH, CM. Tadymiry 2.1;
Fy HOPMATHBHOE 3HAYCHUE CTATUYECKOM COCTaBJISIIOIICH Harpy3KU OT KpaHa.

(5) KosdhpunmenTsl AMHAMUYHOCTH U 00J1ACTh MX IPUMEHEHUS PUBEACHBI B Ta0M. 2.1.

(6) OmHOBpEMEHHOE NEMCTBHE COCTABIJISIONIUNX KPAHOBOW HATrpy3KH YUHMTBIBAETCS MPU PACCMOTpE-
HUU TpYII HAarpy3ok (tabu. 2.2). Kaxnas u3 3Tux rpynn Harpy3ok CIy>KUT JUIsl OIpe/ieJICHUs 3Haue-
HUS OJTHOM HOPMATUBHOM KPaHOBOM HAarpy3KH B COYETAHUU MPOYUX (HEKPAHOBBIX) HArpy30K.

[NPUMEYAHMUE: Cnenyer npuHATh BO BHUIMaHHE, YTO Pa3lelIeHUE 110 TPYIIaM MO3BOJISIET AMHOBPEMEHHO YUECTh TOJb-
KO OJIHY TOPH30HTAIBHYIO HArPY3Ky OT KpaHa.

2.2.3 Oco0ble HArpy3KH

(1) OcoObie Harpy3KkHu, BO3HUKAIOIINE MTPH pabOTe KpaHa, MOTYT SIBIISATHCS CIIEJCTBHEM yaapa KpaHa O
TYNUKOBBIA yrnop (OydepHasi cuia) WM BCIEACTBHE CTOJIKHOBEHHS HMOJBEMHBIX IMPHUCIIOCOOICHUN
KpaHa C MPemsATCTBUAMH (ONpOKHbIBarOImas cuia). HeoOXoauMo y4uTHIBaTh BBIIICHIEPEUUCICHHBIC
BO3/ICHCTBUS BO BpeMsI KOHCTPYHPOBAHHS, B CIIydae, €CIIU MMPOSKTOM HE MPETYyCMOTPEHBI COOTBETCT-
BYIOIIIME 3AIIUTHBIE IPUCTIOCOOICHHS.

(2) OcoOsble BO3aEHCTBUSA, OMpeAesieMble B COOTBETCTBUU € M. 2.11, OTHOCATCS K OOIIUM CITydasM.
OnHu npeAcTaBICHBI Pa3IMYHBIME PACYETHBIMUA CXEMaMH, MPeIHA3HAYEHHBIMU IS ONIPEIEIICHUS pac-
YETHBIX 3HAYEHHUH HArpy30K (T.€. MOUIeKaIINX MPUMEHEHHIO C A = 1,0 B BUJIC SKBUBAJICHTHBIX CTATH-
YECKUX Harpys3o0K).

(3) OnHOBpeMEHHOE JIeHCTBHE COCTABISIOIIMX OCOOBIX KPAaHOBBIX HArpy30K CJIEIyeT y4ecThb, IIyTEM
paccMOTpeHMsI TPYII HArpy30K, Kak Moka3aHo B Ta0xd. 2.2. Kaxnaas u3 3TUX rpynn Harpy3ok ornpee-
JS€T 3HAYeHUE OJHOW HOPMATHBHOM KPAaHOBOM HAarpy3kW B COUETAHUU NPOYMX (HEKPAHOBBIX) Ha-
Ipy30K.
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Tabauua 2.1 — Ko puumeHTh AMHAMUYHOCTH @,

KoaddurmenTs
JUHAMHUYHOCTHU

PaccmatprBaemMblie BO3EHCTBUS

OO6nacTs MpUMEHEHUs

]

Bo30y:xenue xonedaHuii KOHCTPYKLMM
KpaHa BCJIEJCTBHE IIOJbEMa Ipy3a B
npezienax Trpy30MHOJbEMHOCTH HaJ I0-
BEPXHOCTBIO 3EMJIH

CoOcTBEeHHBIH Bec KpaHa

nJIn

JnHamuyeckoe BO3JICUCTBUE OT NIPH-
JIO’KEHMSI HAarpy3Kd K KpaHy (mepenayu
HArpy3KH OT 3eMJIM K KpaHy)

JlnnaMmuueckoe BO3IECUCTBHE OT OBICT-
pOro CHSATHS MOJIE3HON HAarpy3Ku C Kpa-
Ha (pa3rpyXeHus KpaHa), K TpUMEpY,
€CJIi KpaH OCHAIIeH 3axBaTaMu WU
MarHuTaMu

I'py3onoabeMHOCTH

D4

JluHaMu4eckoe BO3JICHCTBHE, BbI3BaH-
HOE TIepeMEIEHNEM KpaHa IO PelTbCo-
BbIM ITYTSAM WJIN MIOAKPAHOBBIM Oankam

CoOcTBeHHBIH Bec KpaHa U Ipy30-
OJbEMHOCTh

®s

JnHamuyeckoe BO3JECUCTBHE OT pasro-
Ha (IBHKEHUS) KpaHa

Cuia taru

Do

JlmHamMuyeckoe BO3ACHCTBHE OT HCIIBI-
TaTeIBLHOTO TPy3a, MEPEMEIaeMOro CH-
JIOM TATH Tak, Kak 3TO PacCUUTAHO st
HOPMaJbHBIX YCIOBHH JKCIUTyaTalllH
KpaHa

HcnpiTaTenbHast Harpy3ka

JlmHaMHu4yeckoe BO3JEUCTBUE OT YyIpPY-
roro yjapa KpaHa O TyIIUKOBBIN yIIOp

Harpy3ka oT yzapa 0 TynMKOBBII
ynop (O0ydepHnas cuina)
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Tabuuua 2.2 — I'pynnbl Harpy3ok 1 k03¢ puumneHTh IMHAMHUYHOCTH, IPUHUMAaeMble
B KayecTBe 0JJHOI0 HOPMATHBHOI0 BO3/1eCTBHS HA KPaH

['pynms! Harpy30k
Hanme- Hcnpita-
Ne pazne- o
HOBaHHE 1 Kpaiinee npenensHoe cocTosiaue | tempnas | OcoOast
CHMBOJ1a Harpyska
1 |23 ]4]5|6]|7 8 9 |10
1 CoOCTBEHHEBIN BeC
2.6 1 1 1 1
kpatia Oc o | ¢ Qs | Q1| O M
2 I'py30m0abEMHOCTh On 2.6 Ol o | — | o1 | O1| s 771) — 1 1
3 VYckopeHue MocTa
H, H 2.7 — | — | — — | —
Kpana L, £1T @5 | @5 | @5 | @5 @s
4 Tlepexoc mocTa
P Hs | 27 | —|—|—|—|[1]|—|—| — |—|—=
KpaHa
5 VYckopenue nnmn
TOPMOXXEHHE TEIICIKKU
P . Hs 27 | —|—|—|—]—|1|—] — |—|—
WM KPIOKOBOM 0J104-
HOM 000MMBI KpaHa
6 Berep Bo Bpems ITpuito-
JKCIUTyaTaluu FW* xenue | 1 1 1 1 1 | — | — 1 — | —
A
7 IlpobOnas Harpy3ka Or 210 | — | — | —|—|— | — | — D6 — | —
8 Harpy3ka ot ymapa
Pyska OTYApa g Lo | — | — | — | — | — | — | —| — || —
O TYIIUKOBBIN yHIOp
9 OmnpokuasIBaroIIas
P Hoo | 201 | — | — | —|—|—|—]—| — |—1]1
cuia
IIpumeuanne — /{51 BETPOBBIX HAarpy30K Ha HEIKCILIyaTUpyeMbIi KpaH, cM. [Ipuiioxenne A.
! 77— 3T0 COOTHOIIEHHE HArPY3KH, KOTOPAs COXPAHSETCS T0CIIE CHATHS MOJE3HOM HArpy3KH, HO HE BXOIUT B COOCT-
BEHHBIM BEC KpaHa.

2.3 Pac4yeTHbIe COCTOSIHUA
(1)P XapaktepHble Harpy3KkH, BbI3bIBaeMble PabOTOM KpaHa, CIEIYET OMPEeisaTh ISl KaXI0ro pac-

YETHOT'O COCTOSIHUS, onpeiensieMoro B cootBercTBuu ¢ EN 1990.

(2)P Heo6xoamuMo paccMOTpETh BHIOpAHHBIE paCUETHBIC COCTOSHUS W OMPEIEIUTh CIIy4ar BO3HUKHO-
BEHUS TPEJICIIBHBIX HArpy30K. st KaKaoro cirydasi peebHOW Harpy3Kd CIIEAYyeT ONpeaeysaTh pac-
YCTHBIC 3HAYCHHA HAIrPy30K OT BO3H€ﬁCTBHﬁ B COCTAaBC COUCTaHUA HAIrPy30K.

(3) Yka3zanue 1o pacyeTy MHOKECTBEHHBIX Harpy30K, BBI3BAHHBIX JICHCTBHEM HECKOJIBKUX KPAHOB,
MpUBEAEHHI B II. 2.5.3.

(4) IlpaBuna kOMOMHUPOBAHUS KPAHOBBIX HArpy30K C IPYTMMH Harpy3kamu mnpuBeaeHsl B [Ipunoxe-
HUAU A.
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(5) Metoauka npuiiokeHust Harpy3o0K Il pacyera Ha yCTaloCTh IPUBEACHBI B 2.12.

(6) MeToauka MpUIIOKEHUS UCTIBITATEIIPHOW HArpy3KH Ha KpaH JJIS MIPOBEACHUS UCTIBITAHUNA KPAaHOB
Ha HECYIIMX ONOPHBIX KOHCTPYKLMAX I10 MPEAEIbHOMY COCTOSHMIO 110 DKCILTyaTalMOHHON HaJEeKHO-
cTu npuBeneHa B 1. 2.10.

2.4 3ananue Harpy3sok
(1) Cnenyet yuuTbIBaTh Harpy3ku M BO3IEHCTBHUS, epeatonecs Ha OaJKi MOAKPAHOBBIX IyTeH KO-

JICCaMH KpaHOB, a TaK¥XE, B 3aBUCUMOCTH OT KOHCTp}IKHI/Iﬁ KpaHOB, HAIpaBJIAIOMIUMHA POJIUKAMH WA
APYTr'UMH HAIIPpABJIAIOIIUMU MEXaHU3MaMH.

(2) l'opuzoHTanbHBIC HATPY3KH HA OMOPHBIC KOHCTPYKIIMH KPAHOB, BO3HUKAIOIIUE B PE3YJIbTATE TOPHU-
30HTAJIBHOI'O HepeMemeHI/m MOHOpGHBCOBLIX IIOABEMHBIX KpaHOB n KpaHOBI:IX IIOABCEMHHKOB, CHGI[yCT
ONpEeAEATh B COOTBETCTBUM C . 2.5.1.2,2.5.2.2u 2.7.

2.5 CucremaTru3zanusi Harpy3oK

2.5.1 KprokoBasi 0104Hasi 000iiMa MOHOPEJIbCOBOI0 KPaHA, NMOABEIICHHAS] HA 0aJIKaX MOAKPAHO-
BBIX IIyTei

2.5.1.1 BepTukaJjbHble HATPY3KHU

(1) Inst HOpMaNBHBIX YCIOBUN ASKCIUTyaTallid KpaHa BEPTUKAIBHYIO HArpy3Ky cleAyeT NPUHUMAThH
KaK CyMMapHYI0 OT COOCTBEHHOT'O Beca KPIOKOBOM OJIOUYHOM 000MMBI KpaHa, TPy30TOILEMHOCTH U KO-
¢ dunrenTa TMHAMUYHOCTH, cM. Tabm. 2.1 u Tabmn. 2.2.

2.5.1.2 T'opu3zoHTaTBbHBIE HATPY3KH
(1) B tex ciryuasix, KOrjja MOHOPEILCOBBIE MO/IBECHBIE TEJICKKHU NEPEMEIIAIOTCS 110 HEMOABWKHBIM Oa-
KaM KpaHOBBIX IIyTeH M MPHU OTCYTCTBUHM TOYHBIX 3HAYEHUH HArpy3oK, IPOJOJIbHbIE TOPU30HTAIbHbIC Ha-
IPY3KH CJIeyeT MPUHUMATh paBHBIMU 5 % OT MakCUMaJIbHOW BEpTHKAIbHOM Harpys3Kku Ha Koiseco, 0e3
ydera KodphuimeHTa TMHaAMUIHOCTH.

(2) Homyckaercs mpuMEHEHHs BbIIIEYKAa3aHHOTO MpaBHJa B Clyyae OMNpEeNIeHUs] MOPU30HTAIbHBIX
Harpy3o0K JJIsi TOBOPOTHBIX MOABECHBIX MOAKPAHOBBIX OAJIOK.

2.5.2 MocToBoii KpaH

2.5.2.1 BepTukajbHble HATPY3KH

(1) CooTBeTrcTByIOIIHE BEPTUKAIbHBIE HATPY3KU OT KOJIEC KpaHa Ha MOJAKPaHOBBIE OAKU CIeAyeT OIl-
peneNnsaTh ¢ y4eToM pachpenesieHus Harpy3ok (cMm. puc. 2.1), ucnosib3ysi HOpMATHBHBIE 3HAYCHUS,
npuBeaeHHbIE B Paznene 2.6.
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a) Pacnpenesienne peakuui onop oT KpaHa 1noj HArpy3Koi NMpHu onpe/ie1eHNH
MAKCHMAJbHOI0 YCHWJINS HA 0aJIKy NOAKPAHOBOIO YTH

Qe  Qua Q.. ] B Quinws Qg

= e —a

4+ IQQ I |
i / ]

0) Pacnipenesienne peakumii onop or KpaHa 6e3 Harpy3KH NpH onpeaeJeHuu
MHMHUMAJbHOI0 YCHJIMA HAa 0aJIKy MOAKPAHOBOI0 MyTH

Q0 Qo .. Qs D

20 o Qi
= L =1 =
1 ! I
a ﬂ,, / +
rac
Qr,max MaKCHUMaJIbHasl Harpy3kKa Ha KOJICCO Harpy’KCHHOI'O KpaHa,
Or,(max) COIIYTCTBYIOIIAs Harpy3Ka Ha IPOTUBOIIOJI0KHOE KOJIECO HAIPY)KEHHOI'O KpaHa,
220k max CyMMa MaKCUMAaJIbHBIX Harpy30kK (Ormax Ha MOJIKPAHOBBIN MyTh HArpy>KEHHOTO KpaHa;
220k (max) CyMMa COITyTCTBYIOIIUX MAKCHUMAJIbHBIX HArPY30K (O (max) HA MOJKPAHOBBINA IyTh HArpy-
JKCHHOT'O KpaHa,
Or min MUHUMAaJIbHAS HAarpy3Ka Ha KOJIECO KpaHa 0e3 Harpy3Ku;
O (min) COIYTCTBYIOIIAsI HATPY3Ka Ha MMPOTHUBOTOI0KHOE KOJIECO HEHATPYKEHHOTO KPaHa;
2Ok min CyMMa MUHUMAJIbHBIX HArpy30K Or min HAa MOJAKPAHOBBIN MMyTh HEHATPYKEHHOTO KPaHa;
220k (min) CyMMa COIIyTCTBYIOIIUX MUHMMAIbHBIX HArpy30K O (min) Ha NOJKPAHOBBIA IIyTh HEHA-
IPY’KEHHOTO KpaHa;
Oh.nom HOMUWHAJIbHAS TPY30MTOBEMHOCTb.

IosicHeHUs1 K PUCYHKY:
1 Tenexka MOCTOBOTO KpaHa

Puc. 2.1 — Pacnpenesienre Harpy3oK IpH onpeieJeHu COOTBETCTBYIOMIUX
BEPTHKAJIbHBIX BO31eHCTBUH Ha 0AJIKH MOAKPAHOBBIX NMyTeH

(2) DKCIEHTPUCUTET € MPUIIOKEHUS HAarpy3ku O; K pesibCy MOJKPAaHOBOIO IyTH OT KoJieca KpaHa cJie-
JyeT NIPUHUMATh PaBHBIM YaCTH LIMPUHBI TOJIOBKH penbea by, (cM. puc. 2.2).

[MPUMEYAHMUE: [lonyckaeTcs NPUHUMATh 3HAYEHUE SKCLEHTPUCHUTETa MPUIOKEHUs Harpy3ku e no HanuonampHOMY
MIpHIJIOXKeHNI0. PexoMenayemoe 3HaueHue e paBHsercs 0,250,.
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Puc. 2.2 — DKCUEHTPUCUTET NMPUWIOKEHHUSI HATPY3KH OT KoJIeca KpaHa

2.5.2.2 T'opu3oHTATbHBIC HATPY3KH
(1) B pacuerax HE0OXOAMMO YYHUTHIBATH CJICAYIOLINE FOPHU3OHTAIBHBIC HATPY3KH, OT MOCTOBBIX Kpa-
HOB:

a) Harpysky, BbI3BaHHYIO YCKOPEHHEM WM TOPMOXKEHUEM KpaHa IpHU €ro NepeMeIleHu: BAOJb M0/1-
KpaHOBOU Oanku, cM. 1. 2.7.2;

0) Harpy3Ky, BbI3BaHHYI0 YCKOPEHHMEM WJIM TOPMOXXEHHEM TEJIEKKH MOCTOBOIO KpaHa
WA TIOJIBECHOM TEJEXKKH, IPH €€ IepeMEeLIeHUH B0Ib MOCTa KpaHa, cM. 1. 2.7.5;

B) HarpysKy, BbI3BaHHbIE IEPEKOCOM KpaHa BO BpeMs €ro JBUKEHHUH BJI0JIb TOJAKPAHOBOM OajKku, cM.
m 2.7.4;

I) HarpysKky, CBA3aHHYIO C yJapOM KpaHa O TyNHMKOBBIN ynop (OydepHyto cuiy), cm. . 2.11.1;

1) Harpysky, CBA3aHHYIO C YJapOM TeJIe)KKH MOCTOBOI'O KpaHa WM IMOJBECHOHN TENEXKKU O TYIMHKO-
BbIii yniop (Oydepnyto cuiy), cm. . 2.11.2.

(2) Ecniu He yka3aHO WHOE, TOJBKO OJHY W3 IATH BHUIOB TOPU3OHTAIBHBIX HArpy30K, YKa3aHHBIX
B 2.5.2.2, (1), a - e, (cM. Tabn. 2.2) cieayer BKIOYATh B TPYIITY OJHOBPEMECHHO ACHCTBYIOIINX
KpPaHOBBIX HArPy30K.

(3) Tl'opuzoHTanbHBIC HArpy3KH, JEHCTBYIOIINE B 30HE KOHTAKTHON MOBEPXHOCTH KOJIEC TOJBECHBIX
KpaHOB, cieayeT npuHuMaTte He MeHee 10 % OoT MakcuManbHON BEPTHKAJIBHON HAarpys3Kd Ha KOJIECO,
P 3TOM, JIOMYCKAETCsl HE YUUTHIBATh TUHAMUYECKYIO COCTABIISIIONIYIO, €CIIM HE YKa3aHO WHOE.

(4) [eiicTByromue Ha KoJjieca KpaHa NMpoJioyibHble H j, U onepednsie Hrj, TOpPU30HTaIbHbIEC HATPY3KU
BBI3BaHHBIE YCKOPEHHUEM U TOPMOXKEHHEM MacC KpaHa WJIHM TENEXKHU H T. M., CIeAyeT YUYUTHIBATh CO-
IJIacCHO pHC. 2.3, ecnu He yka3zaHo mHoe. HopmaTuBHBIE 3HA4YEHUs TUX HArpy30K MPHUBEACHBI B II.
2.7.2.

[TPUMEYAHMUE: B BrllIeyKa3aHHbIE HArPY3KH HE BKIKOUEHBI BO3AEHCTBUS MIPU NIOABEME I'Py3a, BbI3BAHHBIE IEPEKOCOM H3-
3a HEMPaBUIIBHOTO PACIIOIOXKEHHUS I'Py3a U TEJISKKH MOCTOBOTO KPaHa, MOCKOJIbKY, B OCHOBHOM, TIOJBEM I'PY30B I10]] HAKIIO-
HOM 3aripetieH. JIroOble BO3eHCTBHS OT HEYCTPAaHUMOTO ¥ HE3HAUYUTEIBHOTIO MIepeKoca MPH MOIbEME Ipy3a YUUTHIBAIOTCS
IIpY pacyeTe CUI MHEPLUU.
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‘ol [ sH]) [

ITosicHeHUs1 K PUCYHKY

1 penbci=1;
2 pensci=2.

Puc. 2.3 — PacnpeaeneHue Harpy3oK, BbI3BAHHBIX /ICHCTBYIOIMMHU HA KO0J1€CO MPOA0JIbHBIMUH
NonepeYHbIMU FOPU30HTAJIBLHBIMY CHJIAMH B pe3yJibTaTe YCKOPEHHUs W TOPMOKEHH S

(5) IIpu mepemMenieHUH WU JIBIJKCHHHM B YCTAHOBUBIIEMCS PEXHME KPAHOB HIIM KPAHOBBIX TEJIECKEK
Ha UX HaIpapJsIolie MEXaHU3Mbl MOTYT J€HCTBOBATh MIPOOJIbHBIEC U MONEPEUHbIE, PUIIOKEHHBIE K
KOJIECaM, FOPU30HTAJIbHBIE HATPY3KHU s ¥ HAapaBIIAOLas cuia S, KOTOpbIe BBI3BAaHBI IEPEKOCOM,
cM. puc. 2.4. Hanpasnsitolue peakiiy, BbI3bIBAIOIINE BOSHUKHOBEHUE BBIILICYKAa3aHHBIX Harpy30kK 3a-
CTaBJISIIOT KOJIECa U3MEHUTh PEKUM CBOOOTHOTO KAYCHHS MM OTKJIIOHUTHCS OT HAIPABJICHUS IepeMe-
meHus. HopmaTtuBHble 3Hau€HUs MPOAOJIBHBIX U MONEPEYHBIX TOPU3OHTAIBHBIX HArpy3ok Hsjijx, U
HaIpaBJISIONICH CUITbI S, TIPUBEACHBI B 11. 2.7.4.
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a) C OTACJIbHBIM HAIPABJISIONIAM MEXaHU3MOM b) ¢ HapaBJISIFOIIMMH KOJIECHBIMH pebopraMu

1 " 3 )
— = B, |} >
HS_]_I_T 4 HS_E_]_T HS_|,1,T

Hs 121 = Hsaa1
A i 6=l |22
l 6 A
Hs a1 HsaaL

ITosicHeHHe K PUCYHKY:

penbc 1= 1;

penbe i = 2;

HaIpaBJICHUE IBUKCHHUS;
KoJiecHas mapa j = 1;
KoJIecHas mapa j = 2;
HaMpaBJISIOMINI MEXaHU3M

AN L B W N =

[TPUMEYAHMUE 1: HanpaBieHue ropu30HTAIBHBIX HATPY30K 3aBUCUT OT THUIIA HAIIPABJISIOIIETO MEXaHU3Ma, HallpaBJIeHUS
JABWIKCHUS U TUIIA TPUBOJA KOJIEC.

IMPUMEYAHME 2: Harpysku Hsj) onpenenensl B . 2.7.4(1).

Puc. 2.4 — Pacnpenesnenue HAarpy3oK, BbI3BAHHOI BO31elCTBYIOIIUMH HA K0JIeCO
NPOJA0JIbHBIMH H NONEPeYHbIMU FOPH30HTAJLHBIMH CHJIAMH, B pe3yJbTaTe MepeKoca

2.5.3 Harpy3ku OT HeCKOJIbKHMX PadoTalIMX KPaHOB
(1)P Kpansl, paboTaromiye COBMECTHO, CIIETyeT pacCMaTpUBaTh KakK OKa3bIBAIOIINE €ANHOE BO3CHUCTBHE.

(2) Ecnu HeckoJIbKO KpaHOB paboTal0T HE3aBUCUMO JIPYT OT IpyTa, TO JUIs pacyeTa HeoOXO0AUMO yKa-
3aTh MAaKCHUMaJIbHOE KOJMUYECTBO OJHOBPEMEHHO Pa0OTAIOLINX KPAHOB.

[TPUMEYAHMWE — Konu4ecTBO KpaHOB, YYUTHIBAEMBIX B HanOoJjiee HeOIaronpusaTHBIX COYETAaHUs, JOMYCKAaeTCs MPUHU-
MaTh 1o HaronansHoMy npuitoxkeHuto. PekoMeH 1yemMoe KOJIM4ecTBO KPaHOB MPEICTaBIIeHO B Ta0. 2.3.
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Tabimua 2.3 — PekomMenayeMmoe MaKCHMAJIbHOE KOJIMYECTBO KPAHOB, YYUTHIBAEMbIX IPH HAHO00-
Jiee HeOJIATONPUSITHBIX COYETAHUAX

. Kon-Bo xpanoB Kon-Bo kpanoB
Ko:1-Bo kpaHOB Ha Ka)KAbIN .
. Ha KaXIbII MIPOJIET | B MHOTOIPOJIETHBIX
MOJIKPAHOBBIHN Iy Th
nexa 3IAHUSX
BeprukansHoe
BO3/IeHCTBUE Kpa- | 3 4 4 2
Ha
I'opusoHTasIBHOE
BO3JICHCTBHUE Kpa- | 2 2 2 2
Ha

2.6 HopmaTuBHbIE 3HAYEHHSI BEPTUKAJIBHBIX KPAHOBBIX HATPY30K
(1) HopmaTuBHBIE 3HAUEHHS BEPTHKAJIBHBIX KPAaHOBBIX HAarpy30K Ha OMOpPHbIE KOHCTPYKIHMU KPaHOB

CJIeyeT OMpeeisaTh B COOTBETCTBUU C Ta0OI. 2.2.

(2)P HomuHanbpHbIE 3HAUE€HUS COOCTBEHHOI'O Beca KpaHa U I'py30M0JbEMHOCTH, YKa3aHHbIE U3TOTOBH-
TEJIEM KpaHa, clieyeT IPUHUMATh B KAU€CTBE HOPMATUBHBIX 3HAYEHUI BEPTUKAIbHBIX HArpy30K.
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Tabnuua 2.4 — Ko3ppuuueHTl AMHAMUYHOCTHO; VI BEPTHKAJIBHBIX HATPY30K

3HavyeHus KOG OUIMESHTOB TMHAMHUYHOCTH

] 0,9 << 1,1
3navenwus 1,1 u 0,9 oTpakaroT BEpXHEE U HIDKHEE 3HAYCHHS UMITYJIbCca KoJieOaHUH

1) @ = Gomin T oV

Vi — TIOCTOSIHHAsI CKOPOCTb MOIbeMa Tpy3a B M/CEK;

3HAYCHUS () min U [ CM. B TabI. 2.5

3 (p3=1—A—m(l+ Bs)
m
rae
Am 0CBOOOXKICHHAS WJIA COPOIIICHHAs 9aCTh MAcChI TPY3a;
m o011ast Macca OJJHIMaeMOro TPy3a;
B=0,5 I KPAaHOB, OCHAIIICHHBIX 3aXBaTaMH WJIH MOTOOHBIMHU YCT-
poiicTBaMHU ¢ 3aM€JJIEHHBIM OCBOOOXK/IEHUEM I'Py3a;
B=1,0 JUISL KPaHOB, OCHAIIIEHHBIX MarHUTaMHU WJIH MTOI00HBIMU YCT-
poHcTBaMH ¢ OBICTPBIM OCBOOOKICHHUEM TPYy3a.
04 ¢4 = 1,0 mpu cobmonennu aomyckoB 1o EN 1993-6 mist penbCoBbIX myTel

I[MPUMEYAHUE: Ecnu momycku Ha penbcoBble MyTH, ykazanHble B EN 1993-6, He coOironeHsl, KodpduiueHt
JIMHAMUYHOCTH (4 CIIEAYET ONPEAEIATh IO cxeme, npuBeneHHoi B EN 13001-2.

(3) B ciyudae ecnu B JOKyMEHTAIMIO U3TOTOBUTENS KpaHa HE BKIIIOYEHBI KOA(PPUIIMESHTH! TUHAMHUYHOCTH
O1, O2, O3 1 @4, (TA0M. 2.1), cieqyeT BOCIOIB30BATHCS YKa3aHUsIMU Tabm. 2.4.

(4) B IlpmnoxxeHnn A mpuBeE€HBI COOTBETCTBYIOLIME 3HAYEHUS AJIS SKCIUTyaTallMy KpaHa B yCIOBHSX
BETPOBOI'O BO3JEHCTBHS.



Crp. 26

Tabauna 2.5 — 3HaveHus S U @ min

Krnacc nogpemuaoro o6opyaoa-
BZ P2,min
HUS
HCI1 0,17 1,05
HC2 0,34 1,10
HC3 0,51 1,15
HC4 0,68 1,20

IMPUMEYAHUE: [{nst yyera quHamudeckux 3 dekToB nepeaayn Harpy3ku OT 3eMJIM KpaHy, KPaHbI CICIyeT KIacCH-
¢unmpoBarts 1o Kiaccam noabeMHoro ooopynosanus or HC1 no HC4. Bribop kiacca 3aBHCHUT OT KOHKPETHOTO THIIA
KpaHa; cM. pekomenaauuu B [Ipunoxenuu B.

2.7 HopMaTHBHbIE 3HAYEHHUS] TOPU30HTATBHBIX KPAHOBBIX HATPY30K

2.7.1 O01Iue noJ0KeHu A
(1)P HomuHabHBIC 3HAUCHUS BO3JCHCTBHI OT YCKOPEHHS M IEPEKOCa, YKa3aHHBIC 3aBOJOM H3rOTO-
BUTEJIEM KpaHa, CJIe{yeT MPUHUMATh B KAUECTBE HOPMATHBHBIX 3HAUYEHUI TOPHU30HTAILHBIX HAIPYy30K.

(2) HomyckaeTcst MCTIONB30BaHNE HOPMATHBHBIX 3HAYCHWH TOPU3OHTAIBHBIX HArPy30K, MOITYyYCHHBIX
OT U3rOTOBUTEISI KpaHa WIIM 3TH HAarpy3KH cleAyeT ONpeAesaTh B COOTBETCTBUH ¢ . 2.7.2 —2.7.5.

2.7.2 llpogoabHblie Hy ; 1 monepeuynbie Hy; HATPY3KH OT YCKOPEeHUsI M TOPMOKeHHsI KpaHa
(1) lIpononbHble Harpy3ku Hi j, OT YCKOPEHUsI M TOPMOXKEHHUS KpaHa o0pa3yroTcsi OT JEUCTBHS TATOBO-

IO YCHJIMSI Ha IOBEPXHOCTH CONPUKOCHOBEHHUS PEIbCA U BEAOMOI0 KoJieca, CM. pHc. 2.5.

(2) IIpononbHble HarpYy3KU H ;, IPUIOKEHHBIE K MTOJKPAHOBOM Oaike orpenenstoTces no popmye:

1

Hii=@sK-— (2.2)
nr

rne

7y KOJINYECTBO MOJIKPAHOBBIX 0aJIOK;

K cHIIa TATH, coryiacHo 1. 2.7.3;

Os K03 PHUIIMEHT TUHAMUYHOCTH, CM. TabI. 2.6;

i IeJI0e Yrcio, o0o3HavaroIIee 6anky nogkpaHooro myta (i=1,2...).
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1 2
11} — [
TH= — BHj

IlosicHeHUs1 K PUCYHKY

1 penbe i=1;
2 penbc i=2

Puc. 2.5 — IIpogoJibHbIe TOPU30HTAIbHBbIE HATPY3KHU Hp;

(3) HetictBue MomeHTa M OT CHIIBI TSTH, IPUIOKEHHOHN K LIEHTPY Macc, ypaBHOBELLIMBAETCS MONEpey-
HBIMHU TOPU30HTAJIbHBIMU cuiiaMu Ht) u Hrp, cM. puc. 2.6. ['opu3oHTanbHbIE HArPYy3KH ONPEAEIISIOTCS

o hopmymam:

M
Hri=9s$, o (2.3)
M
Hro= 958, " (2.4)
rac
_ Z Qr.mm&

6= S0,

‘fﬁ =1- §1 N

Y Qr= X Qumax + X Qrmax);

2 Qrmax cm. puc. 2.1;

X Ql',max CM. pucC. 2.1
o PacCTOSHME MEXKY HAIPABISIOUIMME POJMKAMH UM KOJIECAMHU C PEOOpAaMH;
M= Kl _:

/ IIPOJIET MOCTA KpaHa;

®s KO3 PUITUEHT TMHAMUYHOCTH, CM. Ta0II. 2.6;
K cuja Tiaru, cM. 1. 2.7.3 u puc. 2.7.
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& ¢ K=K, +k Y #‘ 2

L
L

IlosicHeHHUs1 K PUCYHKY

1 pensci=1;
2 penbei=2

Puc. 2.6 — Onpenesienne nonepevyHbix Harpy3ok Hr;

(4) Ina KpUBOJIMHEHWHBIX MOAKPAHOBBIX 0AJIOK PE3yJbTUPYIONIYIO LEHTPOOEKHYIO CHITy CIEeIyeT yM-
HOXUTb Ha KO3 (OUIIMEHT AUHAMUYHOCTH (5.

(5) B cayuae, ecnu KO3(pGUIMEHT TUHAMUYHOCTH (s HE MPHUBEIEH B JOKYMEHTALMU HU3TOTOBUTEIS
KpaHa, J0IyCKaeTCsl UCIOIb30BaHNE 3HauUeHUs Kod(uirenTa, mno tabdm. 2.6.
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Tadauua 2.6 — KoappuumeHT TMHAMUYHOCTH @s

3HayeHus KodppuureHTa au-
CnenuanbHOE MPUMEHEHHE
HAaMUYHOCTH 5
os=1,0 JUIs HEHTPOOEIKHBIX CUIT
1,0<@ps<1,5 JUISl CUCTEM, C PABHOMEPHO U3MEHSIEMOW HAarpy3Kon
1,5<¢s<2,0 JUISL CUCTEM, 1€ MOKET IIPOU30MTH PE3KOE U3MEHEHUE HATPy3KHU
»s=3,0 JUI IPUBOJIOB, UMEIOIINX 3HAYUTEIbHBIN JTIO(T

2.7.3 Cuia taru K
(1) Inst Bemomoro kojeca cuiy Tsard K clieqyeT yCTaHaBIMBATH TaKHMM 00pa3oM, YTOOBI MCKIIIOYUTH
BO3MOYXHOCTh €T0 MPOCKATb3bIBAHHUS.

(2) 3nauenue cuibl K JOMKHO OBITh MPECTABIEHO 3aBOJIOM M3TOTOBUTENEM KpaHa.

(3) Kpome Tex cirydaes, Korja NpUMEHSETCSI CUCTEMA € YIIpaBIISIEMBbIMU KoJjiecamu, cuity Tiaru K cie-
IyeT ONpeensaTh o Gpopmyiie:

K:Kl +K2:ﬂ Z Q.r.min (25)
rae
Y7, KO3 (QUIIUEHT TPEHUS;
— AJIdA HpI/IBO,IIa Ha KaXX10€ KOJICCO:
&
X Q r,min = My Qr,min.
rac

My, KOJIMYCCTBO BCAYIIHX KOJICC;

— JIA IpUBOJIa Ha KOJIECHYIO Iapy KoJjieca (Ha OCB)Z
g - -
Z Q r,min — Qr,mi nt Qr.(mi n);

[MPUMEYAHUVE 1 : B mpon3BoANMBIX B HACTOSIIIEE BpeMs KpaHaX OOBIYHO HE MPUMEHSIETCS TIPUBOJ Ha Ba Koyeca (Ha
OCh).

[MPUMEYAHUE 2: 3nauenue koaduiirienTa TpeHus A0IycKaeTcs IpHHUMaTh o HanponansHOMy npuiioxeHuio. Pexo-
MEH]yeTCsl UCIIOIb30BaTh CIICIYIOLINE 3HAUCHUS:

p = 0,2 11 COnpsKEHHBIX MaTEPUANIOB: CTalb — CTalb;
p = 0,5 11 COnpsKEeHHBIX MaTepPUajoB: CTalb — PE3MHA.
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a) IPUBOJ Ha KOJIECHYIO Mapy (Ha ock) 0) MPUBOJ Ha KaXKJ0€ KOJIECO

IosicHeHUs1 K PUCYHKY

1 pensci=1;
2 penbc i=2
Puc. 2.7 — Onpenenenne cuibl Tru K

2.7.4 T'opuszoHTanbHble Harpy3ku HS,i,j,k u HanpaBasiromasi cujia S, BbI3BaHHbIE NEPEKOCOM Kpa-
Ha

(1) Hanpasnstomtyro cuity S u nonepeynsle Harpy3ku sk, BbI3BaHHbIE IIEPEKOCOM KpaHa, CIEIyeT
OTIpeNeNATh 10 (hopMyIaMm:

J= Fi, 30, 2.6)
Hs 10 = fAs,1j.2Q; (MHACKC | yKa3bIBaeT Ha BEAOMYIO KOJIECHYIO Mapy) 2.7)
Hsojr = fAs2j12Qr (MHOCKC j YKa3bIBACT Ha BEAOMYIO KOJIECHYIO MTapy) (2.8)
Hs1jr= fA5,,1 20, (2.9)
Hsajr= fA5,;: 20O, (2.10)

rae

f «OTpULATEIbHBII K03 unment, cm. (2);

As,ijk CWIIOBO K03 urmeHt, cm. (4);

i penbC i

Jj KOJIeCHas mapa j;

k HarpasJieHue aeiictBus cuiiel (L = npogonehoe, T = monepeyHoe).

(2) «OtpunarenbHbli» K03 HUIUEHT clieayeT OonpeaesTh o Gpopmyie:

=03 (1 -exp (250 o)) < 0,3 (2.11)

2
TIe

a yroJj nepexoca, cM. (3).
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(3) Yron nepexoca o < 0,015 pan, (cMm. puc. 2.8) ciaemyer onpenesisaTh C y9eTOM PAaCCTOSHUS MEXIy Ha-
MIPABJISFOIIIM MEXaHU3MOM U PETIhCOM, a TAKXKE C YYETOM JIOITYyCKOB Ha pa3Mephl U U3HOC KoJiec, 000py-
JIOBaHMS M PETIBCOB. YTOII IIEpeKoca ¢ ONpeiessieTcs o hopmyoie:

a=opt ayv+ o< 0,015 rad, (2.12)

3HAUYCHUS QF, Oy U Q) CIAEAYET ONpenemsiTh mo Tabm. 2.7.

Taoaunma 2.7 — 3naueHnns ag, ay 4 o

Vel o MuHuMaIbHBIE 3HAUECHUS O;
. 0,75x 0,75x > 5 MM J71s1 HAIPABJISIFOLIUX POJIMKOB
=
I
(e 0,75x > 10 mm ans pebopn koneca
” y y > 0,035 MM 1151 HATPABJISIFOIITUX POJIMKOB
R
Gex y > 0,10b MM 1st peGopa Koneca
a ay=0,001

rac

Qext ~ WHTEPBAJ HAPY>KHOTO HAMPABJISIONIETO MEXaHU3MA WK KOJIeC ¢ pe0opaaMu BIOJIb HATIpaB-
JISIFOIIIETO penbea;
b IIMPYHA TOJIOBKH PENbCa;
paccTosHuEe MEXAY PETHCOM U HAIPABISAIOMIUM MEXaHU3MOM (OOKOBOM CBUT);
v W3HOC pejibca U HAMPABIIAIOIIET0 MEXaHU3Ma;

ap  JOIyCK Ha HallpaBJICHHUE KOJIECA U PEJIbCa.

(4) CunoBoit k03(h(PUILHEHT Agjx 3aBUCUT OT TUIIA KOMOMHAIIMN KOJIECHBIX IAp U PaCCTOSHUS /i MEXIY
MI'HOBEHHBIM LIEHTPOM BpAILEHHsI ¥ COOTBETCTBYIOIIMM HAIPABIAIONIMM MEXaHU3MOM, a UMEHHO Iep-
BBIMH T10 HaIpaBJIEHUIO IBIKeHUs, (puc. 2.8). PaccTostHus 4 cnexyet onpeaensats mo tadm. 2.8. Cuno-
BOM K03(dunueHT As ;i onpenensercs mo taom. 2.9.
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Foxt

Hs,Z,j,T

Al

IlosicHeHUs1 K PUCYHKY:

pensci=1;

pennci=2;

HaTPaBJICHUE JIBUKCHUS,
HAIpaBJICHUE PEIIbCa;
HaTPAaBJISFOIINN MEXaHH3M,
KOJICCHAS Tapa j;
MTHOBEHHBIH IICHTDP BPAICHUS

NN kW

Puc. 2.8 — Onpenesenne yria o u paccrosiius h
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Taomuma 2.8 — OnpenesieHue paccrosiHus h

Tunsl 3aKperuieHus KoJiec B Tunsl KOMOMHAIMY KOJICCHBIX TIap

3aBUCHMOCTH OT OOKOBBIX HesaBucumsle koneca h

HepeMemermit Cnapennsie koneca (C) (H)
3akpernieH- . ) )
HOE/3aKperieHHOe 0 o O b mg &l +Xe
(33) c33 Ye,
3akperuieH- ] R R
Hoe/Hesakpemennoe 1 o O H3H I = me,l" +Zej
(3H) C3H ] [ | Le;
rie
h paccTosHIE MEXIY MOMEHTAIBHBIM IICHTPOM BpAIICHUS U COOTBETCTBYIOLINM HalpaB-
JSIONIMM MEXaHU3MOM;

m KOJIMYECTBO CITAPEHHBIX KOJECHBIX map (m = 0 U1 He3aBUCUMBIX KOJECHBIX T1ap);
&l paccTosiHue OT MOMEHTAJIBHOTO IIEHTpa BPALLEHUs 10 penbea |;
&l PAcCTOSIHHE OT MOMEHTAJILHOTO IIEHTPa BpaIeHUs J0 peiibca 2;
/ MPOJIET;
ej paccTosHUE OT KOJIECHOH Maphl j 10 COOTBETCTBYIOIIETO HAMPABIISIOIIETO MEXaHH3MA.
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Tadnnuna 2.9 — OnpeneneHne 3HAYCHHH Agjj i

Tun ’LJ /LS.I._i.L jS.l.j.T ’15.2.;.[_ ’is.'z,j.T
§1‘§: I é:z €; ‘:F|‘§2_|_ é:l €;
C33 — 1-— e 2111.4
n h n h n h n h
- Z:’_i
i ¢ ;
2 €; 1 €j
H33 0 i [ e 0 2112
n h n h
( I
‘::1 63 l é 2 €j 551 é‘:2
C3H noh nl h n h 0
- n 1
1.4
2 ”
nh g X ;i
H3H 0 = == 0 0
n h
rmae
n KOJIMYECTBO KOJICCHBIX Tap;
&ill paccTosIHME OT MOMEHTAIBHOTO IIEHTPa BpaIeHUs 70 penbea 1;
&l pacCcTOsIHME OT MOMEHTAIHPHOTO IIEHTPa BpaIEHUs 70 peibca 2;
[ poJieT 000pyAOBaHMS;
ej paccTosiHUAE OT KOJIECHOM Maphl j T0 COOTBETCTBYIOIIETO HAIIPABJISIFOIIETO MEXaHU3MA.
h pacCTOSIHUE MEKIy MOMEHTAJIbHBIM LIEHTPOM BpAILIEHHSI U COOTBETCTBYIOIIUM Ha-
NPAaBJISIONIAM MEXaHH3MOM.

2.7.5 IN'opuzoHTaTbHAST HATPY3Ka Hr3, OT yCKOpPEHHS] WJIM TOPMOKEHHUS TeJle;KKH MOCTOBOI0 Kpa-
Ha

(1) Homyckaercs 3aMeHa TOPU3OHTAIBHOM CHUIIBI HT 3, BBI3BAHHOW YCKOPEHHEM WIIM TOPMOXKEHHEM Te-
JIKKH MOCTOBOTO KpaHa WM TOJIBECHOM TENEKKH, Ha TOPU3OHTANBHYIO CUly Hp ), ONPEIEICHHYIO B
2.11.2.

2.8 TemmnepatrypHble BO3eiicTBUS

(1)P IIpn HEOOXOIUMOCTH, MPH pacdeTe MOJKPAHOBBIX IyTEH CIEAyeT y4eCTh BO3ACUCTBHS OT TEMIIE-
paTypHbIX KosiebaHuil. B o6miem ciayyae nociaencTBrus HepaBHOMEPHOTO pacpeieieHne TEMIIEPATyphl
JIOITyCKAeTCsl HE YUUTHIBATh.

(2) Anst nogxkpaHOBBIX MyTEeH, HAXOISAIIUXCSI HA OTKPBITOM BO3AYXE yU4eT HEpaBHOMEPHOTO pacrpee-
JICHUSI TEMIIEPATYyPHI ClIeyeT Mpou3BoauTh coriacHo EN 1991-1-5.

2.9 Harpy3ku Ha nemexoJHble MOCTKH, JeCTHULBI, INIAT(POPMBI H OTPaKICHHUS

2.9.1 BepTukajbHble HATPY3KH
(1) JImst memexoJHbIX MOCTKOB, JIECTHHI] M TUIaT(GOPM BEPTUKAIBHYIO Harpy3ky (, cieayer NpuHH-

MaTh PaBHOMEPHO pacrpeaeneHHon no miomaau 0,3x0,3 M, ecau nHOE 0000 HE OTOBOPEHO.
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(2) Ilpu ucmonb30BaHUH MEUIEXOAHBIX MOCTKOB, JIECTHUIL U MIATPOPM AJI MPOU3BOJICTBA PEMOHTHBIX
paboT WM CKIaAUPOBAHUS MAaTEPHAIIOB, BEPTUKAIBHYIO HATPY3KY CJIEIyET MPUHUMATh paBHON Ok = 3
kH.

(3) Ecnu nemexoaHble MOCTKH, JIECTHUIIBI U TUIAT(HOPMBI UCTIONB3YIOTCS TOJIBKO JJISl MPOX0/a JItoaen
K 000pyI0BaHMIO, HOpMaTHBHOE 3HaueHHEe Ok u3 1. 2.9.1 (2) momyckaetcst ymeHbIHTh 10 1,5 kH.

(4) BeprukanbHoi Harpy3koi Oy MOXHO MpeHeOpeub, €ClIM Ha paccCMaTpUBAeMblil KOHCTPYKTHUBHBIN
JIEMEHT JeMCTBYET Harpy3ka OT KpaHa.

2.9.2 T'opu30HTA/ILHBIC HATPY3KH

(1) F'opuzoHTaNBHYIO COCPEIOTOUEHHYIO HATPY3Ky Ha OTPaXACHUS CIICIyeT MPUHUMATh paBHOU Hy =
0,3 kH, ecnu nHOE 0COO0 HE OTOBOPEHO.

(2) TopuzonTanmpHOW Harpy3koil Hy MOXXKHO TpeHeOpeub, eclii Ha BCe KOHCTPYKTHUBHBIC AJIEMEHTHI
JIEUCTBYET Harpy3Ka oT KpaHa.

2.10 UcnbiTaTe/ibHbIE HATPY3KH
(1) Ilepen npoBeaeHrEM UCTIBITAHUN KPAHOB, BO3BEJACHHBIX Ha OMOPHBIX HECYIINX KOHCTPYKILHUAX, 3TU

KOHCTPYKIIMK HEOOXOJUMO MTPOBEPUTH HA JCHCTBUE UCIIBITATEILHOW HArPy3KH

(2) IIpn HE0OXOAUMOCTH, OMIOPHBIE HECYIIHE KOHCTPYKLUHU KPAHOB JOJKHBI OBITh 3alIPOCKTUPOBAHbI
C y4€TOM JI€MCTBUS HCIIBITATENIbHBIX HarPy30K.

(3)P Ilpu ucnpITaHUSX HA IPy30IOIBEMHOCTh MCIBITATENbHYIO HArpy3Ky CIEAyeT yBEJIWYUTh Ha KO-
3 PUIUEHT TMHAMUYHOCTH (.

(4) Ilpu paccMOTpeHNN UCTIBITATEIBHON HArpy3KU HEOOXOAMMO Pa3InyaTh CIAEAYIOLIUE CIIydau:
— JluHamMu4uecKas UCTIbITaTeNIbHAs Harpy3Ka:
HcnbiTaTensHplil Ipy3 clienyeT NepemMelars ¢ MOMOLIBI0 MPUBOJOB, TaK, KAK ATO PACCUYUTAHO IS

HOPMAaJIBHOM 3KCIUIyaTaluy KpaHa. McnslTarenpHas Harpys3ka JOJKHA COCTaBIIATh, 10 KpalHEH Mepe,
110 % oT HOMMHAJIBHOM I'PY30IIOABEMHOCTH.

0.=05(1,0+9,) (2.13)

— Crarnyeckas uCIbITaTeNbHAS Harpy3Ka:
B mporecce ucnbiTanuii Harpy3Ky cienyeT MOBBIIATh MyTEM HAarpy>XeHUs KpaHa 0e3 IMpUMEHEHHUs

npuBoJ0B. VcnpiTaTenbHas Harpy3Ka J0JKHA COCTaBIATh, O KpaifHel mepe, 125 % oT HoMUHaNIBHOM
Ipy30I0JbEMHOCTH.

9. =10 (2.14)
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2.11 Oco0ble HATPY3KH

2.11.1 Harpy3ka ot yaapa KpaHa 0 TYNUKOBbIi ynop (0ydepHble CHJIbI, CBSI3AHHbIE ¢ IBHKEHHUEM
KpaHa) Hgj,

(1)P HeoG6xoauMo ompenenuTh Harpy3Ky OT COyIapeHHs KpaHa, IBHXKYIIETOCS CO CKOpOCThio OT 0,7
10 1,0 HOMUHATBPHON O TYIHKOBBIC YIIOPBI, HCXOJS U3 KHHETHYCCKOM SHEPTUHU BCEX 3a/ICHCTBOBAHHBIX
4acTeu KpaHa.

(2) Harpysky ot ymapa kpaHa o TYMHKOBBIN yrop (OydepHyro cuity), IpeIBapuUTeIbHO YMHOXCHHYIO
Ha K03 dunueHT ¢; B coorBeTcTBHM ¢ Tabid. 2.10 mis yyeTa TUHAMHYECKOTO BO3ICHCTBUS, CICAYET
OTIpPENIeNIATh 10 HIDKECIEAYIome popMye, YIUThIBas pacipeaesieHHe COOTBETCTBYIOIIMX Macc U Xa-
PaKTEepPUCTUKH YIOPOB (cM. puc. 2.9b):

Hy1 =@ viNm:Ss (2.15)

rae
o cM. Tabu. 2.10;

Vi 70 % CKOpPOCTH Ha JUIMHHOM X011y (M/C);
me Macca KpaHa U Ipy30I04bEMHOCTb (B KI);
SB JTUHAMAYECKast )KeCTKoCTh yriopa (H/m).

Tabamnna 2.10 — Ko3gpuumeHT TMHAMUYHOCTH @5

3naucHus KO3PPHUIMECHTA TUHAMATHOCTH (7 XapakTepucTHKa yropa
o =125 0,0<4,<0,5
¢ =1,25+0,7(&-0,5) 0,5<4<1

[MPUMEYAHUE: [TpubnmxeHHoe 3HaUCHUE &, CIEAyeT ONpenesaTh mo puc. 2.9




Crp. 37

a) HArpy3Ka oT yJapa KpaHa o0 TYNHKOBbIi  0) XapaKTepucTHKa ynopa E I ]" P du
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1 XapakTEepUCTHUKA yIIopa
[Ipumeganne — JlOMOTHUTENEHYIO HHPOPMAIIHIO O XapaKTepUCTHKaxX ynopos cM. B EN 13001-2.
Puc. 2.9 — Omnpenenenne HATPY3KH OT yAapa KpaHa 0 TYNUKOBbIH ynop (0ydepHoii cuiibl)

2.11.2 Harpy3ka oT yiapa KpaHa 0 TynMKOBbIH ynop (OygepHas cuia) Hp,, OTHecCeHHast K Te-
JIe’KKe MOCTOBOI0 KpaHa

(1) B cnyuae, ecnu rpy3 HE 3aKpeIUICH B TOPU30HTAIIBHON TJIOCKOCTH, TOPU3OHTAIBHYIO HATPY3KYy OT
yJapa TeJeKKH MOCTOBOTO KpaHa MM MOJIBECHOM TEJIEeKKH O TYMUKOBLIN yrop (Oydepnyto cuiy) Hp),
crieyeT nmpuHuMaTh paBHOM 10 % OT cyMMBI Beca MOAHATOTO TPy3a U Beca TEIEeKKH. B ocTambHBIX CiTy-
yasx Harpy3Ky OT yAapa o TyNUKOBBIH yrop (OydepHyto crity) clieqyeT OnpeaenaTh Tak ke, Kak U JUIs
KpaHa, cMm. 2.11.1.

2.11.3 OnpoxkuabiBaoue CHIbI

(1) B ciiyuae, eciau npH CTOJIKHOBEHUH TPy3a WIH MOIBEMHOTO MPHUCIIOCOOTICHUS C TPEISTCTBUEM BO3-
MOKHO OTNPOKHIbIBAHHE KpaHa C TPY30M, 3aKPEIJICHHBIM B TOPU3OHTAJIBHON MJIOCKOCTH, B pacderax
HEOOXOIMMO YUYECTh PE3YJIbTHPYIOIINE CTATUYECKHE HATPy3KHU.

2.12 YcrajocTHbIEe HATPY3KH

2.12.1 Bo3neiicTBHSI OT OIMHOYHOTO KPpaHa

(1)P IIpu pacuere Ha yCTaJIOCTHBIE HArPy3KH HEOOXOIUMO YIOCTOBEPHUTHCS, YTO IKCILUTyaTallMOHHBIN
pEeXUM pacrpeeseHus] Harpy30K OT MOJAHUMAEMBIX TPY30B U BIMSHHUS OT MEPEMEIICHHs KpaHa yuTe-
HBI IOJDKHBIM 00pa3oMm.

[NPUMEYAHUE: B ciyvae, ecnn umeercss moapoOHast WHPopManus 00 YCIOBHSIX JKCIDIyaTallMd KpaHa, YCTaJIOCTHEIC
Harpy3kH cienyert onpeneinsitb B coorseTctBuu ¢ EN 13001 u npunoxxennem A k EN 1993-1-9. Ecnu undopmanust otcyt-
CTBYET WJIM ITAHUPYETCS UCTIONIb30BaTh YIPOILIEHHbIE IPUHIIUIBI pacueTa, CIeAyeT MPUMEHSTh CIEAYIOLIIe IpaBua.

(2) lnst HOpMaJIBbHBIX YCIIOBUHM AKCIUTyaTallMy KPaHa yCTAJIOCTHYIO HAarpy3Ky CJIEIyeT BBIPAKaTh Yepe3
SKBUBAJICHTHYIO HAarpy3Ky YCTaJIOCTHOTO pa3pylieHus: (o, KOTOPYIO CIAEAYEeT MPUHSTH 32 OCTOSIHHYIO
BEJIMYMHY MPH JIFOOOM MOJI0KEHUHU KpaHa.
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[MPUMEYAHMUE: 3ta meromuka coBmectnMa ¢ TpeboBaamsiMi EN 13001. Tem He mMeHee oHa mpeacTaBiseT coOOH YIpOIIeHHbIH
TIOJIXOJT K pacyery MpOoJIeTHBIX CTPOCHUI KPAaHOB ¥ NPEHA3HAYCHA JUTS TIPEIBAPUTEIIHHOTO MPOSKTHPOBAHKUS MPU OTCYTCTBHH IOJI-
HOTro 00BEMA TAHHBIX.

(3) Ilpu ompeneneHny 3KBUBAJICHTHOW HArpy3KH YCTaJIOCTHOIO pa3pyuieHus (Je ClIeayeT yuecTb UCTO-
pHIO Harpy>KeHHH, POUCXOSAIINX MIPH 3aJaHHBIX YCIOBUAX IKCIUTyaTalllH, a TAaK)Ke OTHOIICHUE al-
COJIFOTHOT'O KOJIMYECTBA IIMKJIOB HArpy’>K€HUsl B TEUEHHUE IMPEAINOIaracMoro Cpoka CiykObl KOHCTPYK-
LMY K KOHTPOJIbHOMY 3HaueHuto N = 2,0- 10° [IAKJIOB.

Ta6auna 2.11 — Kinaccudukanusi ycTaJaoCTHbBIX BO3AeHCTBUH HA KPaHbI B cOOTBeTCcTBHHU ¢ EN

13001-1
Kitace nnamnasona Harpys3ok Oo O O 0 [on Os
kO | 0,0313 | 0,0625 | 0,125 | 0,25 | 0,5
<0,03| <kQ< | <kQ<|<kQ<|<kQ<L|<kO<
13 10,0625 | 0,125 | 025 | 0,5 1,0
Kiacc o0miero xojan4yecTsa IIMKIOB
U C<1,6-10* So So So So So So
Ui 1,610 < C <3,15-10* So So So So So S
U, 3,15-10* < C < 6,30-10* So So So So S, S,
Us 6,30-10* < C < 1,25-10° So So So S S, S;
Us 1,25-10° < C £2,50-10° So So Si S, S; S,
Us 2,50-10° < C < 5,00-10° So S S, S3 S4 Ss
Us 5,00-10° < C < 1,00-10° S S, S3 S4 Ss Se
U, 1,00-10° < C < 2,00-10° S, Ss S4 Ss Se S,
Us 2,00-10° < C < 4,00-10° S; S4 Ss Se S, Sg
U 4,00-10° < C < 8,00-10° S4 Ss Se S5 Ss So
rac
kQ K03(1)(1)I/II_II/IGHT Auarra3oHa Harpys3okK AJist BCEX PE)KUMOB KpaHa,
C 06mee KOJINYECCTBO pa6OLII/IX HOUKIIOB B TCUCHUC PACUCTHOI'O CPOKa CJ'Iy>K6BI KpaHa.

MMPUMEYAHHME: B EN 13001-1 xyaccsl S; pacnpenenstorcs COrfIacCHO MapaMeTpy UCTOPHM Harpy»KeHUi, S, KOTOPBIH
OIpeneNnsaeTcs Kak:

s = vk,

rae

k KOX(PHUIHIEHT qrara3oHa HarPyKEeHHUS;

v KOJIMYECTBO IUKJIOB Harpysxkenus C, orHecenHoe K 2,0 - 10° MKIIOB HArpyKeHus.

JanHas xraccuduKanys OCHOBaHA Ha 00IIel MPOIOIHKATEIIEHOCTH CPOKa CITYKOBI B 25 JIeT.

(4) YcranocTHyo Harpy3Ky ClieyeT onpeaessTh 1o GopmyIe:

Qu = (Dl'al ﬁ'i Qmux.i s (216)
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rre
O MaKCHMaJIbHOE HOPMAaTHBHOE 3HAYCHNE BEPTUKAILHON HAarpy3KH Ha KOJIECO i;
A= ida; KOS PUIMEHT SKBUBAIICHTHON pa3pyIIArONIel HArpy3KH, CITyKaluii 1711 BBEJICHHUS T10-

MPAaBOK B COOTBETCTBYIOIIMI HOPMHUPOBAHHBIN JHANA30H yCTAJOCTHBIX HAarpy30K H
. 6
a0COTFOTHOE YHCIIO IUKIIOB HArpyx)eHuid, oTHeceHHoe K N = 2,0-10° mukIioB.

Lim
m

- AGu Y an
’1] —m kQ = 1] : L] 2'17
: Z,: maxAQ, ) Xn; ( )
1/m
nj, |
A2.i="tnv = J (2.18)
. N
rae
AQ;; aMIUTUTY/Ia Harpy3KHU B JIMaria3oHe j Ha KOJIeco i:
A Qi,j = Qi,j - Omin.i>
maxAQ; MaKCHUMAaJTbHAs aMILTUTY/Ia HArpy3KH Ha KOJIeCo i:
max A O = Omaxi = Omini;
kQ, v KO3 (PUIIMEHTHI S5KBUBAJICHTHON pa3pyILaroel Harpy3Ku;
m HAKJIOH KPUBOM YCTAJIOCTHOW MPOYHOCTH;
Ot K02(h(DUITHEHTHI PKBUBAJICHTHOTO Pa3pyILEeHUsI OT IUHAMUYECKON YIapHOU HATPY3KH,
em. (7);
1 KOJIMYECTBO KOJIEC

N =2:10°.

[NPUMEYAHUE: 3nauenne m cM. B EN 1993-1-9; Taroke cM. mpruMedaHus K Tadi. 2.12.

(5) st onpenesnicHus 3HaYEHUS A, UCTIOIB30BAaHUE KPAHOB CIIEAYeT KIacCH(PHUIIMPOBATH B COOTBETCT-
BUU C TUANIa30HOM HarpyXeHHH ¥ OOIIMM KOJIMYECTBOM IMKJIOB HArpyKEeHHsI, KaK MOKa3aHo B TaOJIu-

ne 2.11.

(6) 3nauenHms A cnemyeT onpenesaTh mo Tadm. 2.12 ¢ ygerom KiraccuduKaiu KpaHoOB.
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Ta6auna 2.12 — 3HayeHusi 4; B COOTBEeTCTBUH ¢ Ki1accuukanueii KpaHOB

Knaccsr S So S S, S3 S4 Ss S6 S7 Ss S9
Hopmarterisic | 190 10250 | 0,315 | 0,397 | 0,500 | 0,630 | 0,794 | 1,00 | 1,260 | 1,587
HaIPS’KCHUSL
Casurombie | 399 | 0436 | 0,500 | 0,575 | 0,660 | 0,758 | 0,871 | 1,00 | 1,149 | 1,320
HAIPSXKCHUA

[NPUMEYAHUE 1: Ilpu pacuere 3Ha4eHHU A HCIIOIB30BAIMCH HOPMAJIH30BaHHBIC AUANIa30HEI HATPYKEHUH C Taycco-
BBIM pacripeziesieHueM 3(p(hexToB HarpykeHHuid, 3aKOHOM HaKOIUICHHMS TTOBpexaeHui Maiinepa u orpe3koB S-N ycra-
JIOCTHOU IIPOYHOCTH C HAKJIIOHOM 71 = 3 AJIs1 HOPMAJIbHBIX HAPSDKEHUHA U m = 5 JUIs CIBUTOBBIX HAIPSKCHUM.

[MPUMEYAHUE 2: B cnydae, eciu Kiacc KpaHa HE yKa3aH B JETAJIM3MPOBAHHOW crieru(UKalWU, yKa3aHUs
10 HA3HAYEHUIO KJlacca KpaHa cielyeT NpUHUMaTh 1o IIpunoxkenuro B.

(7) KoaddurmeHT 3KBUBAJICHTHOTO pa3pyIICHUs MTPU TUHAMUYECKOM yIAPHOM BO3JICHCTBUU gy TIPH HOP-
MaJIbHBIX YCIIOBHSIX ONIPEeNsieTcs 1o popMymiam:

+ 1+,
(%,1— 2(9; and ‘pmt,zz 2(0_ (219)

2.12.2 Iluana3oH u3MeHEHHUS HANIPSIZKEHUH 0T MHOTOKPATHOI0 BO3eHCTBHUS KOJIeC WJIN KPAHOB
(1) Anst yTOYHEHHOTO pacyeTa Ha YCTAJIOCTHOE BO3JCHCTBHE, AWANA30H HM3MEHEHHUS HaIpPsHKCHUIH
BCJICJICTBUAE JCHCTBUS DKBUBAJICHTHOM pa3pyLIAIOIIEH HArPy3KH Ha KOJIECO, CIEAYET OIPENeATh UCXO-

1Sl U3 aHAJIM3a UCTOPUU HArPyKEHHM

MNPUMEYAHUE: JInst ucnionb3oBaHus 3HaUeHH A; 1o Tabu. 2.12 1o ynpoiieHHo# Mmetonuke cM. 1. 9.4.2.3 EN 1993-6.
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Pazgen 3 BozageiicTBUA, OT MEXaHUYECKOI0 000PYy10BAHUS

3.1 O0sacTb npuUMeHeHUs

(1) Hactosimmii pa3aen cieayeT NPUMEHSTh Ui KOHCTPYKIMH pOTAIMOHHOIO MEXaHHYECKOro 000-
pyZlOBaHUs, CIIOCOOHOTO BBI3BIBATh JUHAMHUYECKHE BO3ICHCTBHSI B OJHOM MM HECKOJIBKUX IUIOCKO-
CTSIX

(2) B Hacrosiiiem pazaerne npeacTaBiIeHbl METObI 7S ONpEIeIEHUs] AMHAMUUECKUX XapaKTePUCTHK U
BO3/CHCTBUI, HEOOXOAUMBIE AJIsl MPOBEPKU KOHCTPYKIUI HA HAaJIE)KHOCTb.

[TPUMEYAHME: HecmoTps Ha TO, YTO TOUHYIO I'PaHHIly 0€30MMaCHBIX 3HAYEHUH YCTaHOBUTH HEBO3MOXKHO, TOITyCKAETCs
HE YYUTHIBATh B pacuyeTax MajiorabapuTHOE MEXaHHUECKOe 000PYAOBaHNUs, C OTACIbHBIMU BPAILAIOIIMHUCS YacTsIMHU, BEC
Kotoporo He npesbliaeT 5 kH, a MmoutHocTs MeHee 50 kBT, NOCKOIbKY BO3IEHCTBUSL OT HUX BKJIFOUEHBI B COCTaB BPEMEH-
HBIX Harpy3okK. B HOL[O6H])IX Clydasax, JJid 3aluThl MEXaHU3MOB U OKPYIKaromiero o6opyn03aﬂnﬂ, JA0CTATOYHO NPHUMCHUTD,
TaK Ha3bIBaeMble, BUOporacuTeay nox ornopamu. [Ipumepamu sIBISIFOTCS CTUPAJIBHBIE MAIIMHBI M HEOOJIbIIINE BEHTHIISTO-

pBL
3.2 Kuaccudukanusi Harpy3oK

3.2.1 O0mue n0J10KeHHS
(1)P Harpy3ku ot MexaHn4ueckoro o00pyi0BaHus, PeICTaBICHHBIE PAa3INUYHBIMU PACYETHBIMU CXEMaMHU
B . 3.2.2 —3.2.4, cnexyet kinaccU(pUIMPOBaTh KakK MOCTOSTHHbIE, BPEMEHHBIE U 0COOBIE, .

3.2.2 IlocTosiHHBbIE HATPY3KH

(1) B mepuop skcrmyataiiuu MOCTOSIHHBIE HArpy3Kd BKJIIOYAIOT B ce0si: COOCTBEHHBIN BeC BCEX He-

TIOJIBMYKHBIX M TTOJIBIKHBIX YacTeH, a TAK)KE CTATUIECKUE IKCIUTyaTallHOHHBIE HAarpy3KH, TaKue, KaK:

—  coOCTBEHHBIE Beca POTOPOB M KOPITYCOB (TIPUIIOKEHBI IO BEPTUKAIIH);

—  CcOOCTBEHHBIC Beca KOHJIEHCATOPOB, MPU HEOOXOIMMOCTH C YYETOM HX 3aIOJHEHUS KUIKOCTBHIO
(TpUIT0’KEHBI TIO BEPTHKAIIH);

—  BO3JEHCTBHS OT pa3psKEHHS A7 TypOUH, KOHIEHCATOPHI KOTOPBIX COCTUHEHBI C KOPITyCOM KOM-
neHcaTopamu (IIPUJIOKEHBI 110 BEPTUKAIIU U 110 TOPU30HTAIH);

—  Bpallallie MOMEHTHI MEXaHH3MOB, MepeiaBaeMble KOpIycaMyu Ha (YHIAMEHTHI (TPUIIOKEHBI C
MTOMOIIIBIO TTAPHI BEPTUKAIBHBIX CHII);

—  CHWJI TpPEeHHs B MOJUIMITHUKAX, BHI3BAHHBIC TETUIOBBIM PACIIMPEHHEM KOPIYCOB (IIPHIIOKEHBI 1O
TOPU30HTAJIN);

—  BO3JCHCTBUS OT COOCTBEHHOT'O Beca, CHJI 1 MOMEHTOB B Tpy0Oax MPOUCXOAIINE U3-32 TETIOBOTO
pacupeHusi, BO3ACUCTBUS OT ra30B: TEUYEHUE MMOTOKA U AaBlieHHE (TPUIIOKEHBI IO BEPTUKAIUA U
10 TOPU30HTAIH ),

—  TeMIlepaTypHbIe BO3ACHCTBHUS, NEHCTBYIONINE HA MEXaHU3MBbI U TPYObI, K IPUMEPY: IPU pa3HUIIC
TeMIIepaTyp MEXaHUYECKOT0 000pyAOBaHUs, TPYOsl U PyHIaMEHTA.

(2) Ha mepexo/iHbIX CTaausAX AKCIUTyaTalluy IMOCTOSHHbIE HArPY3KH (MOHTaX, TEXHUYECKOE OOCITYKH-
BaHME WM PEMOHT) OIPEEIIAIOTCS TOIBKO COOCTBEHHBIM BECOM, BKJIHOYasl OIbEMHOE 000y 10BaHHUE,
MOJIMOCTH U JIPyTHe BCIIOMOTaTeNIbHbIE YCTPOICTBA.
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3.2.3 BpeMeHHbIe HATPY3KH
(1) BpemenHbIe Harpy3ku OT MEXaHHYECKOTO 00OPYZOBaHMS JJIsI HOPMAJIBHBIX YCIOBHH JKCIUTyaTa-

LIUH BKJIIOYAIOT B c€0s TMHAMUYECKHE BO3ICHCTBHSI OT YCKOPEHMS MacC TeJl, TAKHE KaK:

—  TNepUOJMYECKHE, 3aBUCSIINE OT YAaCTOTHI BPAILICHUS! HATPY3KH HA MOALIMITHUKH, BBI3BAHHBIE JKC-
[EHTPUCUTETOM BpaIIAIOMINXCs Macc; JIeHCTBYIOT BO BCeX HAIIPaBJICHUSIX, HO MPEUMYIIECTBEHHO
MEPIEHIUKYIIIPHO OCSIM POTOPOB;

—  Harpy3Kd OT HEypaBHOBELICHHOW MaCChl HJIM MOMEHTHI OT MAacC;

—  TIEpUOJMYECKUE KCIUTyaTallMOHHBIE HArpy3KH, 3aBUCSIINE OT THUIIA MEXaHHYECKOTo 000pymoBa-
HUST;, IepeIaloInX Harpy3Ky Ha QyHIaMEHTHI Yepe3 KOpITyca WK OHOPEI,

- CUJIbl WJIM MOMCHTBI, CBA3AHHBIC C BKIIFOUYCHUCM WJIM BBIKIIFOYCHHUCEM W JPYTHMU NECPCXOAHLBIMU
COCTOSTHHSIMH, TAKMMH KaK CHHXPOHH3ALHSL.

3.2.4 OcoOble HATPY3KH

(1) Ocobpbie Harpy3ku MOTyT BOSHUKHYTb B PE3yJIbTaTe:

—  aBapUIHOIO yBEJIMYEHUS HKCLEHTPUCUTETA Macc (Hampumep, NOJIOMKH TOPMO30B, CIIy4aifHOU Jie-
dbopmanmu WM pa3peiBa Basia ABIKYIINXCS eTaneil);

—  KOPOTKOTI'O 3aMbIKaHUS MJIM PacCOIIacOBaHUs F€HEPATOPOB M MEXaHU3MA;

—  JIMHAMHYECKOTO THIpOyJapa B pe3yJsibTaTe NepeKpbIBaHus TpYO.

3.3 PacuerHble COCTOSHHUSA
(1)P nns xaxmoii pacueTHOM cuTyanuu, B coorBeTcTBUU ¢ EN 1990, cnengyer onpenensiTh COOTBETCT-

BYHOmuce B03I[CI>’ICTBHSI, BBI3BAHHBIC MCXaHHYCCKHUM 060py&0BaHI/I€M.

(2)P PacuetHbie cuTyanuu CieayeT BHIOMPATh C IO CIEAYIONIUX POBEPOK:

—  YCIIOBUSI 3KCIUTyaTallMd MEXaHUYEeCKOro OO0OpYAOBAaHUS COOTBETCTBYIOT JKCIUTYaTaI[MOHHBIM
TpeOOBAaHUSAM WM aBapUUHBIC BO3JCHCTBHS, KOTOPbIE MOTYT BOCIPEMATCTBOBATH MOCICAYIONIEMY
HUCITIOJIB30BaAHUKO OJAaHHOT'O yCTpOﬁCTBa B IPpOHECCC SKCIUTyaTaluu HE IMPUBOIAT K IMOBPCKIACHUAM
OITOPHBIX KOHCTPYKIMH U PYHIAMEHTOB 000pYIOBAHHUS;

— BO3IL€I‘/JICTBI/IG Ha OKPYXCHUC HAXOAUTCA B AOMMYCTHUMBIX IMPCACIIAX, HAIMPUMCEP, IOMCXHU YYyBCTBU-
TEILHOMY 00OpPYIOBaHUIO;

— B KOHCTPYKIIUU HE KPAHETO MPeIeIbHOr0 COCTOSHUS;

— B KOHCTPYKIIMU HE BOSHHUKAIOT YCTAJIOCTHBIC Pa3pyIICHHSL.

[NPUMEYAHMUE: Ecnu He ykazaHo nHOe, TpeOOBaHMA K IKCILUTyaTAallMOHHOW HA/IEKHOCTH JOJDKHBI PACCUMUTHIBATHCS IS
KaXXJIOTO OTAEIBHOTO MPOEKTA.

3.4 OnpenesneHue HaArpy3oK

3.4.1 XapakTep HArpy3oK
(1)P B pacuerax He0OX0OAMMO MPOBOAMUTH PA3INUYNE MEXKy CTATHUECKUMH U JMHAMUYECKUMHU Harpys-
KaMu.

(2)P Ilpu pacuere cTaTUYECKMX HArpy30K CJIEAyeT YYUThIBATh HAarpy3KH KaKk M OT MEXaHHMYECKOIo
000py10BaHUs, TaK U OT KOHCTPYKIHH.
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[MPUMEYAHUE: Crarnueckue Harpy3kd OT MEXaHHMYECKOTO 0OOpYJOBaHMSI OTHOCSTCS K IIOCTOSHHBIM Harpys3kam, Kak
OIIpeZIeTIeHO B M. 3.2.2. OTH HArpy3KH CIJIEIyeT UCIOJIb30BATh [UIS ONPENCNICHNS SIBICHUS MTON3YUYECTH WIN ISl TPOBEPKHU
TOTO, YTO CTaTHUECKHE Ie(OPMAIIMK HE MPEBBIIIAIOT JOMYCTUMbIX 3HAYEHHH.

(3)P Ilpu pacuere pe3yabTaTOB AMHAMUYECKOTO BO3JICUCTBUS CIEAYET yU€CTh BO3MOKHOCTD Mepeauu
JTUHAMHYECKOTO BO30YKACHHS OT MEXaHUYECKOT0 000pYAOBaHUS KOHCTPYKIIUSM.

[Mpumedanne — J/[nHaMUYECKUE HArpy3KH OT MEXaHHYECKOTO OOOPYIOBAHHS OTHOCSTCS K BPEMCH-
HBIM Harpy3kam, Kak ONpeIeIeHHO B 1. 3.2.3.

(4)P Pacuer KOHCTpYKIHH Ha ACHCTBHE NMHAMUYECKUX HATrPy30K CJIEIYET MPOBOAUTH C MOMOIIBIO
AUHAMHUYCCKOIr'0 pacucta ¢ COOTBCTCTBYIOIIUM MOJACIUPOBAHHUCM CHCTCMBI KOJI€63HI/II\/JI U JUHaMHU4C-
CKOr'0 BO3JeHCTBHSA, cM. 1. 3.4.2.

(5) AuHaMudecKkuMH BO3JICHCTBUSMHU MOXHO TIPEeHEOpeYb, €CIIM OHU HECYIIECTBEHHBI (HE SICEH KpUTe-
pHii CYIIECTBEHHOCTH).

3.4.2 MopaenupoBanue THHAMMYECKUX BO3/1eICTBUH

(1) Iunamudeckast Harpy3ka OT MEXaHHYECKOro 00OpYIOBAHUS, COCTOSIIIMX TOJIBKO M3 BPAILAOIINXCS
JieTaliei, HanpuMep, pOTAllMOHHBIX KOMIIPECCOPOB, TYpOUH, TEHEPATOPOB U BEHTHIISITOPOB, MIPEACTABIISET
co0OH MepHOANYECKH N3MEHSIOUIYIOCS CHITY, KOTOPBIE CIIEAyeT ONpEeNeNsITh 0 CHHYCOMAANBbHON (hyHK-

1 (cM. puc. 3.1).
SN N\
St

Puc 3.1 — I'apmoHnueckasi cuiia

(2) KpyTsimuit MoMeHT Mi(t) MOXKeT OBITh TTPEACTABIICH MTOCPEICTBOM KOMOWHAIINN CHHYCOUIATBHBIX
JUarpaMM, OTPaKarolIMX 3aBUCUMOCTbH MOMEHTA OT BPEMEHHU IIPU B3aUMOJAECUCTBUHU POTOpPA C KOPILY-
COM.

3.4.3 MopaenupoBanue B3aUMOACHCTBHSI MEKAY MEXaHMYeCKHM 000PYAO0BAHHEM H KOHCTPYKIMSA-
MH

(1)P KonebaTenpHyt0 CHCTEMY, COCTOSIIYIO H3 MEXaHHYECKOTo 00OpYIOBaHUS M KOHCTPYKIIWH, CIIe-
IyeT MOJEIUpPOBaTh TAKUM 00pa3oM, 4TOObI BO30YKICHHE, KOJIMYECTBO MACC, )KECTKOCTHBIE CBOMCTBA
n ,Z[GMH(I)I/IPOBaHI/IG OBUIH B ,Z[OCT&TO‘IHOFI CTCIICHU YYTCHBI B pacucTax q)aKTI/I‘-IeCKI/IX JUHAMHUYCCKHUX
XapaKTEPUCTHK.

(2) Monenb MOXeET OBITh JIMHEHHO YIPYTrol ¢ KOHIICHTPUPOBAHHBIMHU WJIM PACIpEICIICHHBIMUA Macca-
MU, ONUPAIOIIMMHUCS U CBSA3aHHBIMU C MPY>KUHAMHU.

(3) OOwuit eHTp TSHKECTU CUCTEMBI (HampuMep, PyHIaMeHTa U MEXaHU3Ma) JOJKEeH HaXOIUThCS Kak
MOXKHO OJIIDKE K BEPTHKAIBLHOM JIMHUM, MPOXOJAIICH Yepe3 IEeHTP Macc Iuiomanyd GpyHaaMeHnra, co-
MIPUKACAOIICHCS ¢ TPYHTOM (OCHOBaHWEM). B r000M ciydae SKCIEHTPUCUTET pacIipeesieHusi Macc
HE JOJI’KeH MPEeBHIIATh 5 % JIHHBI COMPUKACAIOIIEHCs: CTOPOHBI. KpoMe TOro, EHTp TSHKECTH CUCTe-
MBI, COCTOSIIEH U3 MexaHu3Ma U (DyHJIaMEHTA, JOJDKCH HAaXOUThCS, IO BO3MOXKHOCTH, HIKE BEPXHEH
OTMETKH (PyHAaMEHTHOTo OJI0Ka.
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(4) Cnemyer paccMOTpETh TPHU MOCTYMNATENbHBIX U TPU BpallaTEIbHBIX CTENEHEW CBOOOBI, OHAKO,
KaK MpaBUJIO, OTCYTCTBYET HEOOXOAMMOCTh B IPUMEHEHUHU MPOCTPAHCTBEHHOW MOJIEIH.

(5) XapaktepucTuku OCHOBaHHUs (yHIaMEHTa JODKHBI OBITH TPEACTABJICHBI B TEPMUHAX MOJEITH

(cBoiicTBa MPYKUH, KOA((OUIIMEHTHI 3aTyXaHUs U T.11.). TpeOyeMbIMU XapaKTepPUCTUKAMH SBIISIOTCS:

— 7S TPYHTOB: AMHAMHUYECKUH G-MOyITb M KOO PHUIIMEHTHI 3aTyXaHHUS;

— IS CBai: TUHAMHUYECKAs )KECTKOCTh MPY)KUH B BEPTUKAIBHOM M TOPH30HTAIBHOM HAIPABIICHUSX;

—  JUId NPYXXUH (aMOPTHU3ATOPOB): )KECTKOCTh MPYKUH B BEPTUKAJILHOM M FOPU30HTAJILHOM HaIlpaB-
JICHUSX | JJIs1 PE3UHOBBIX MPYKHH (aMOPTU3aTOPOB) — MH(GOPMAIIHS O 3aTyXaHUH.

3.5 HopMmaTuBHBIC 3HAYECHHUS] HATPY30K
(1) Ot m3roroBuTeNns MAOKEH OBITh MOTYYEH IMOJHBIM MEpeYeHb CTATHUECKUX U JUHAMHYECKHUX Xa-

PAKTEPUCTHK JUIS PA3ITUYHBIX PACUETHBIX COCTOSTHUH BMECTE CO BCEMH JAPYTUMH TEXHUYECKUMU JIaH-
HBIMU 00 000PY/IOBaHUH, TAKUMHU KaK KOHTYPHbIE YEPTEKH, BEC HETIOIBUKHBIX U TIOJBI)KHBIX YaCTeH,
CKOPOCTH, OaJTaHCHPOBKA U T. 1.

(2) MsroroBuTens MEXaHUICCKOTO 0OOPYIOBAHMSI TOJDKEH MPEAOCTABUTE CIICTYIOIIYI0 HHPOPMAITHIO:

— CcXeMa Harpy>kKeHHs MEXaHUYECKOTro 000pYIOBaHUS C YKa3aHMEM MECTa MPHUIOKEHHUS, BEIMYUHBI U
HaIlTpaBJICHHA BCCX HAIPy30K, BKIIIOYAasaA TUHAMHUYCCKUC HAI'PY3KHU,

— CKOPOCTh MepeMEIICHHs] MEXaHNUECKOro 000pyA0BaHuUs;

— KPUTHYECKHE 3HAUCHUSI CKOPOCTEH MEXaHHMUECKOTO 000PYI0BaHUS;

— rabapuTHbBIC pa3Mepbl QyHIaAMEHTA,;

— MOMCHT MHCPIHUU KOMIIOHCHTOB MCXaHUYCCKOI'O 060py1[013aH1/1;1;

— JleTanu3alus BCTaBOK U 3aJI€JIKU apMaTyphl;

— pacmonoxeHue TpyOOomnpoBOIOB, KAHANIOB U T. 1I., @ TAK)KE UX OMOPHBIEC AJIEMEHTHI;

— TeMIICpaTypa B PAa3JIMYHBIX 30HAX BO BPEMs OKCILTyaTalluu,

— JIOMyCTUMBIEC CMEIIEHUS TOUEK MPUIIOKEHHUS HATPY3KH Ha MEXaHUYECKOe 000pyA0BaHUE B MpOIleC-
C€ HOPMAJIBHOM DKCILTyaTaluy.

(3) B mpocThix ciay4asx AMHAMHYECKUE HArpy3Ku (CBOOOJHBIC CHUJIBI) BO3JCHCTBYIOIIME Ha BpAIIalo-
HIMeCcs YaCTH MEXaHUYECKOro 000pyn0BaHMs ONpenesoTes o GopMmyJie:

2

I =my @) ey :mRa)]'(a)reM)’ (3.1)
rie
F — cBOOOIHAS CUJIa pOTOPa;
mr ~ — Macca poTopa;
; — KpyroBas (YIJIoBasi) 9acToTa poropa (paj/cex);
em — 9KCIEHTPUCHUTET MACChI POTOPA;
@€  — TOYHOCTH OQIAHCUPOBKH POTOPA, BRIPAKEHHAS KAK AMILTUTYIa CKOPOCTH.

(4) dns TouHOCTH O6amaHCHPOBKUA HEOOXOIUMO PACCMOTPETh CIEAYIOUINE COCTOSHUSA:
—  YCTOMYMBOE COCTOSTHUE:

MEXaHU3M XOpOIIO cOaTaHCHPOBaH, HO CO BpeMeHeM OallaHCHMpPOBKa yXyALIaeTcsl 10 MUHUMAJIb-
HOTO YPOBHSI, MPUTOJHOTO ISl HOPMAJIbHOM »KcIutyaTanuu. Cuctema mpemyrnpexaeHus, ycra-
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HOBJICHHasi Ha 000pYJOBaHHUHM, TApaHTUPYET, YTO ONeparop OyneT MpeAyNpPEeKICH B claydae mpe-
BBILICHUS ONPEAEIEHHOro npeena. /1o JOCTHKEHHUs 3TOr0 COCTOSIHUS AUcOaIaHca He MOTYT MOsI-
BUTHCS KOJICOAHUsI, HAHOCSIIUE YIIEepO CTPOUTEIbHBIM KOHCTPYKIMSIM M OKpY’KaloIei cpene u
BBIMOJIHSIOTCS. TPEOOBAHMS 110 YPOBHIO BUOpaLnit

—  aBapuiHOE COCTOSIHUE:

6aHaHCI/IpOBKa IMMOJIHOCTBIO HAPYIICHA B PE3YJIbTATC aBapHUU: CUCTEMA CJIICIKCHUA TapaHTUPYCT BbI-
KIIIOUCHUEC MCEXaHU3Ma. KOHCTPYKIII/IH JOJIDXKHa OBITH JOCTAaTOYHO HpO‘-IHOfI, YTOOBI BBIACPIKATH
,Z[eI>’ICTBI/Ie AUHAMHWYCCKUX HAI'PY30K.

(5) B mpocteix ciydasx 3¢(eKT oT B3aUMOJCHCTBUS JUHAMUYECKOTO BO30YKICHUS MEXaHUYECKOTO
OGOPYIIOBaHI/I}I, OGH&I[&IOH_ICI‘O Maccou BpalICHUA U TUHAMHUYCCKUM IMOBCACHHUCM CTPOUTCIILHBIX KOH-
CTPYKIIMI MOKHO BBIPA3UTh MOCPEICTBOM SKBUBAIICHTHON CTaTUYECKON HArpy3KH:

Feq=Fsoum, (3.2)
rae
F; cBOOO/THAS CHJIAa POTOPA;

oM KO UIMEHT TUHAMUYHOCTH, KOTOPBIA 3aBUCHT OT OTHONICHHS COOCTBEHHOM YacCTOTHI 7.

(WH @.) KOHCTPYKIMU K 4acTOTe BO30YKIAIOMIeH CHITBI Ny (WK s) 1 kKoddduimenra 3ary-
XaHus &.

(6) st rapMOHUYECKH U3MEHSIIOUINXCSI Harpy30K (CBOOOAHBIX CHJI POTALlMOHHBIX MEXaHU3MOB) KO-
b puMeHT ycuneHus onpenensercs no popmynam:

a) MpY HE3HAYUTEIHLHOM 3aTyXaHUH WM COCTOSHUM, JaJIEKOM OT pe30HaHca:

2
Oy = e 33
M~ 5 2 .
We -~ Ws . ( )
b
0) B cly4ae BOSHHMKHOBEHHS PE30HAHCA W = @5 IPU KOI(DPHUIMEHTE 3aTyXaHUS :
-1/2
Y @s )
S S
ou=|[1-—| +|2{ = (3.4)
We We

(7) Ecnu nuarpamma u3MEHEHUI BO BPEMEHM KPYTSAIIEro MOMeHTa Mi(t) He yKa3aHa U3TOTOBUTEIEM,
3aBHUCHUMOCTh MOMEHTA OT BPEMEHH ONpEIENsIeTCs 110 popMmyJie:

! ! 1

O 1 7 .
Mk ({) =1” Mn eur”‘4 SIHQN{ -58"1(]‘4 sin 2Qf\'t i MD l N lgwr (35)

rac



M, — HOMUHAJIbHBIII MOMEHT, SIBJISIOIIUINACS clecTBUEM 3(P(HEKTUBHON MOILTHOCTH;
N — YIJIOBAsi 4aCTOTA IEKTPUUYECKON LIETIH, pajl/Cex;
t — BpeMmsi, CeK.

(8) dyst cobcTBeHHBIX YacTOT B auarnaszone ot 0,950 no 1,054 pacueTHbie YaCTOTHI AIEKTPUICCKOM
IICIIN JOJI’KHBI 6I>ITI) NACHTUYHBI CO6CTB€HHI)IM qacToTaMm.

(9) Inst yripomeHusi, SKBUBAJICHTHBIA CTATUYECKHI MOMEHT MOXKET OBITh OTpeIeieH 0 (hopMyIie:
Mk,eq = 1,’U‘lk,max (36)

rjae

My max — TIMKOBOE 3HAYEHUE KPYTAILLIEro MoMeHTa Mi(t).

(10) Ecnu a10 3HaueHne My max HE YKa3aHO U3TOTOBHUTENIEM TO JJISl €r0 OMpeeNieHuUs JOMyCKaeTCsl HCIOIb-
30BaTh CICIYIOIIEE BEIPAKEHUE:

Mk,max = 12M0 (37)

3.6 Kpurepum 3KCIUIyaTALIMOHHOM HAIEKHOCTH
(1) Kpurepuu 3KCIiTyaTaliiOHHON HAJSKHOCTH, B OCHOBHOM, CBSI3aHBI C KOJICOAHUSIMU:

a) oceil MeEXaHN4eCKOro 000pyA0BaHUS U MECT UX OIUPAHMUS;
0) KpalflHUX TOYEK KOHCTPYKLUI U MEXaHUUECKOro 000py10BaHMUS.

(2) XapakTepucTUKaMu 3TUX KOJIeOaHUH SBISIOTCSA:

— aMIUTATYJa CMEIIECHUS A;
— aMIUTUTYJa CKOPOCTU @sA;
— aMIUTUTYAa YCKOPEHUS o .

(3)P Ilpu pacyeTe aMIUIMTYT JAHHON CUCTEMBI CJIETYET YUUTHIBATh MOCTYNATEIbHBIC M YTIIOBBIEC KOJIE-
0aHusl, BbI3BaHHBIC TUHAMUYECKHMMHU HArpy3KaMH U MOMEHTaMH, a TaKkke pa3dpoc kecTkocTed (yH-
JaMEHTa U OCHOBaHMS (TI0YBa, CBaM).
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(4) B npoctom cityuae B cucTeMe, MpeACTaBIAIoNIeH co00i NpyKUHHBIN MasTHUK C AeMipepoMm, (CM.
puc. 3.2), aMIJIUTY A6l CMEIICHUSI MOTYT OBITh BBIYHCIICHBI 110 (OpMYyJIe:

Feq
A= 3.8
o (3.8)

rac

k — XECTKOCTb MPYKHHBI.

Puc. 3.2 — MoaeJb Npy:;KUHHOT0 MAasATHUKA C AeMindepom
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Ipuinoxenue A(o0s13aTesIbHOE)
OCHOBBI IPOECKTHPOBAHMSA: JONOJHUTENAbHBIE YcaoBus K EN 1990;
IMoakpaHoBbie 021K, HATPYKEHHbIe KPAHAMU

A.1 OOmme MoJa0KeHus

(1) B mactosimem [Ipunoxenne npuBeACHBI yKa3aHUs 10 OMPEICICHHIO YaCTHBIX K03(duimeHTos v,
KOMOWHAIMI KPAaHOBBIX HArpy30K Ha OaJIKH MMOJKPAHOBBIX IyTEH ¢ MOCTOSTHHBIMU Harpy3KamH, KBa3H-
CTaTMYECKUMU BETPOBBIMU, CHETOBBIMH M TEMIIEPATYpHBIMH BO3JECHUCTBUSMHU, a TaKKE COOTBETCT-

BYIOIIUX KOA(PPHUIIMEHTOB 1.

(2) B ciydae ecnu ans pacyeta HEOOXOIUMO YYECTh JOIOJHUTENbHbIE BO3JEHUCTBUS (HAmpumep,
0Ca/IKM TPYHTA, BBI3BaHHBIC TOPHBIMH Pa3padOTKaMM), KOMOMHAIIMN CJIEAyeT JOMOIHUTE. Takke cie-
AYCT JOMOJJIHUTL U aAallTUPOBATH BBINICYKAa3aHHBLIC KOM6I/IHaHI/II/I AJId CTagruu IMPOU3BOACTBA.

(3) IIpy KOMOMHMPOBAHUY TPYMITHI KPAHOBBIX HArPy30K C APYTUMH BO3JEHCTBUAMU, 3Ty TpyMIA Cie-
IyeT paccMaTpuBaTh B Ka4€CTBE €JMHOIO BO3ACHCTBUS.

(4) IIpu paccMoTpeHnN KOMOWHAIMK KPaHOBBIX HAarpy30K C APYTUMH BO3JICHCTBHUSMHU CIIEIyET pa3iv-
4aTh CJIECAYIOLINE CIy4Yaun:

— ITOIKPAHOBBIE ITyTH HAXOJATCSI BHE COOPYKEHUS;

— MOJAKPAHOBBIC IIyTU HAXOIATCA BHYTPU COOPYIKEHHs, II€ KIMMATUYECKHUE BO3IECHCTBUSA BOC-
IIPUHUMAIOTCS. OTPAKIAAIOIIUMH KOHCTPYKLUSAMU COOPY’KEHHs, @ Ha HECYIUE KOHCTPYKLMH MOTYT
IIPSAMO WIJIM OIIOCPEIOBAHHO IIEPENABATHCSA HAIPY3KU OT KPAHOB.

(5) B ciyuae, ecinu noiKpaHOBBIE IyTH PAaclOJIOKEHbl BHE COOPY’KEHHUS B pacueTax CleAyeT y4ecTh
HOpPMaTHBHOE BETPOBOE BO3JICHCTBHE, HA KOHCTPYKLHUIO KpaHa U HA MOJbEMHOE 000py/a0BaHHE, BBI-
pakeHHOe HOPMaTUBHOW Harpy3koi Fyx B coorBercTtBuu ¢ EN 1991-1-4.

(6) IIpu paccmoTpeHnH KOMOWHAITUH TTOJIE3HOM HArpy3KHu ¢ BO3JICUCTBHEM BETpPaA, HEOOXOIUMO TaKkKe
y4ecTh MaKCHUMaJIbHYI0 BETPOBYIO HArpy3Ky, COIJIaCOBAaHHYIO ¢ TPEOOBAaHUSMU MPABUII SKCILTyaTallMH
KpaHoB. Brilieykazannasi Harpyska F "w aCCOLIMUPYETCSl CO CKOPOCThIO BeTpa paBHoi 20 m/cek. Pac-
YETHYIO IUIOMIAb Ui MOJE3HOM HATPY3KHU Arerx CIEIYET OMpPENesaTh A KaXKI0T0 KOHKPETHOIO CITy-
yasi.

(7) B cayuae, eciu oAKpaHOBBIE ITyTH PACIIOJIOKEHBI BHYTPU COOPY’KEHUS BETPOBBIE U CHETOBbIE Ha-
IPy3KHM Ha KOHCTPYKLMHU KpaHa JIOIyCKAETCs HE Y4YUTBIBATH, OJHAKO, JJIA pacuyeTa KOHCTPYKTHBHBIX
qacTell COOpyKEHUsI, MOIBEP)KEHHBIX JIEHCTBHIO BETPOBBIX, CHETOBBIX M KPaHOBBIE HArpy30K, HEOOXO-
JIMIMO Y9€CTh COOTBETCTBYIOLIHE KOMOWHAIIMH YTHX HArpy30K.

A.2 Kpaiinee npeaejbHOe COCTOSTHHE

A.2.1 KomOnMHanum HArpy3oK
(1) s xaxmoi KpUTUYECKOM Harpy3Ke pacueTHbIE 3HAUEHUS BO3ACUCTBUN CIENyEeT ONPENENATh ITy-
TeM KOMOWHHUPOBAHUS 3HAYCHHUI OJJHOBPEMEHHO JIEUCTBYIOMIMX HArpy30K B cooTBeTcTBHM ¢ EN 1990
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(2) IIpu paccmoTpeHun 0coOOW HAarpy3KH HE ClIeAyeT OJHOBPEMEHHO YUMTBIBATh JEHCTBUU JIPYTHX
0CO0OBIX Harpy30K, paBHO KaK U CHETOBOE M BETPOBOE BO3/ICICTBHE.

A.2.2 HYacTtHble K03QPUIIHEHTHI

(1) dnst pacuera mo kpaiiHemy mpenensHoMmy cocTtosiHuto (ULS) Ha OCHOBaHUM MPOYHOCTH CTPOH-
TEJbHBIX MATEPHAJIOB U TPYHTOB CJIEIYET ONPEIEIUTh YaCTHbIE KOO PUIIMEHTHI JJIsi Harpy30K IO Iep-
BOMY TIPEEIIbHOMY COCTOSIHHIO JUISI TIOCTOSTHHOM, BPEMEHHOM M 0cO00i pacdyeTHhIX cuTyaruu. Jls
ciydast nmotepu ctatnueckoil ycroituuoct (EQU) cMm. Hinke 1. (2).

[MPUMEYAHUE: 3Hauenus: koaduimeHToB y nonyckaercs: mpuHuMaTh no HarpoHaapHOMy npuiioxkenuto. st mpoek-
TUPOBAHHSA IMOAKPAHOBHIX 0AJOK PEKOMEHAYIOTCS 3HAUCHUS Y, IpUBeAeHHBIE B Ta0n. A.l. B 3THX 3HaUEHUSAX YUTEHBI CIIy-
YaW BHYTPEHHEH MOTEpH HeCyIIeH CIIOCOOHOCTH WM Ype3MEpHOH MeOopMalui KOHCTPYKIIMA WIH YacTell KOHCTPYKIHHA
(STR) u motepu Hecymiel cocoOHocTH MM upe3mepHor nedopmarun ocHoBaHus (GEO), ompenenennsie B m. 6.4.1(1)
EN 1990 ans 3nanuii.
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Tabuua A.1 — PexkomeHnayeMblie 3HAYEHUSI KOIPPUIIHEHTOB Y

PacuetHbie cutyanuun
Harpy3ku O6o3HaueHus ITOCTOSTHHO-
rpy asi/BpeMeHHast ocodas
IMocTosiHHBIE HATPY3KH OT KpaHa
HEeOJIarONPHUSITHBIE ¥G sup 1,35 1,00
OnaronpusITHbIE G inf 1,00 1,00
BpemeHnHbIe HArpy3KH OT KpaHa
HEeOJIarONPUSITHBIE 7Q sup 1,35 1,00
ONaronpusITHbIE JQ inf
C KpaHOM 1,00 1,00
0e3 KpaHa 0,00 0,00
Jpyrue BpeMeHHbIe HATPY3KHU 7
HeOIaronpusTHhIC 1,50 1,00
ONaronpusITHbIE 0,00 0,00
Oco0ble HATPY3KH 7 1,00

(2) dnsa pacuera Ha ciyyait notepu craruueckor ycrounBoctu (EQU) m BoccraHOBiIEHUs1 Hecyuiei
CIIOCOOHOCTH OJIAarONPHSITHBIE U HEOJIATONPHUATHBIC BO3JICHCTBUS KpaHa CIIEIyeT pacCMaTpUBATh Kak
He3aBHcuMble. Ecn He ykazaHo MHOE, (CM., B YaCTHOCTH, COOTBETCTBYIOIIME EBPOKOIBI 1O MPOEKTUPO-
BaHHUIO) HEOJAronmpusaTHas U OJIaroMpUsITHAS YaCTH MOCTOSHHBIX HAarpy30K JOJKHBI COOTBETCTBOBATH
0003HAYEHUAMU )G sup U )G inf -

[MPUMEYAHUE: 3na4yenust k03¢ GULINEHTOB Y TOMTycKaeTcsl MpUHUMaTh 1o HanponansHOMy npuiioxkeHuto. Pekomenmy-
I0TCA CIEIYIOIINE 3HAUYEHUS Y:

76 sup = 1,05;

76 it = 0,95.

OcraBmecs Ko3QPUIUEHTH ¥ (B 0COOCHHOCTH JJIsl BPEMEHHBIX Harpy30K) CIIeAyeT MPHHUMATH 110 1. (1).

A.2.3 KoappuumeHTs! I 1JIs1 KPAHOBBIX HATPY30K
(1) KoaddurmenTs!  11si KpaHOBBIX HArpy30K MPeACTaBICHBI B Ta0m. A.2.

Tabouua A.2 — KodppuumeHTsl | 1151 KPAHOBBIX HATPY30K

Harpy3ku O06o3HaueHUs W 7 W

OAMHOYHBIN KpaH WU TPYIIIIEI

KPaHOBBIX Harpy30K Or o Wi 7

MMPUMEYAHUE: KosdduuuenTs! y nomnyckaercs npuHuUMarh no HalmoHaabHOMY NMPHIIOKEHHIO. PeKoMeHaytoTes clie-
IyIoIIie 3HaYeHUs K03()(OUITEHTOB I

wo =1,0;

i =09;

> = OTHOLIEHUE MEXJy IIOCTOSIHHBIM KPaHOBOM HAarpy3Koi U MOJHOU KPaHOBOM HArpy3KOM.
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A.3 IlpenesbHoe cOCTOSTHUE MO NPUTOAHOCTH K IKCILIyaTaAlUH

A.3.1 KomOuHanus Harpy3ok
(1) na pacuera nmo npenesbHOMY COCTOSHUIO IO MPUIOJHOCTH K SKCIUTyaTalluy pas3jIM4yHble KOMOU-
HallMU HAarpy3okK cieayeT npuHumath o EN 1990.

(2) Bo Bpems npoBenieHUsl UCTIBITAHUM 3arpyKeHHE KpaHa UCIBITaTeNbHON Harpy3koi (cm. 2.10) cie-
NyeT paccMaTpuBaTh Kak BO3/CHCTBUE KpaHa.

A.3.2 YacTtHbIe KOY(PPUIHEHTHI

(1) Ecniu He ykazaHO MHOE AJIs pacdera IO MPEeAeIbHOMY COCTOSIHUIO IO IMPUIOJHOCTH K JKCIUTyaTa-
LIUM YaCTHbIE KOA(PPHUIMEHTH! U1 Harpy30K Ha OMOPHbIE KOHCTPYKIUH KpaHa cielyeT NPUHUMATh 3a
1.

A.3.3 Koa¢gpuuueHTsl i 111 KPAHOBBIX HATPY30K
(1) Koo pumments! i nmpuBeaeHsl B Ta0m. A.2.

A.4 YcrajgocTh
(1) IlpaBuna pacuera Ha yCTajdOCTh 3aBHCIT OT HCIOJIB3YEMOW MOJENIH YCTaJOCTHOW HAarpy3Kud U

IpUBEeEHbI B EBPOKOIax 110 IPOEKTUPOBAHUIO.



Crp. 52

IIpuiioxenue B (cnpaBo4Hoe)

Yka3zanus no Kiaccu(pukanuy KpaHoB VISl pacyeTa HA yCTAJIOCTh

Taoauua B.1 — Pexomenganum 1Jis1 onpeaeieHus KJIACCOB HATPY3KHU

Tlo3u- Kiacc nonnem- S-
Tun xpana
s HOTO 000PYI0-| Kiacchl
1 Kpansl ¢ pyuHbIM yripaBiieHHEM HC 1 S0, S1
2 MoHnTaxHbI€ KpaHbI HCI1, HC2 S0, S1
3 |Kpansl 11 reHepaTOPHBIX CHJIOBBIX CTaHLIMN HC1 S1, S2
4 |Ckrnaackue KpaHbl C MPEPHIBUCTBIM PEKUMOM PAOOTHI HC2 S4
5 |Ckrnanckue KpaHbl, IIMPOKO3aXBaTHBIE KpaHbl/KpaH-Oanku, kpa-| HC3, HC4 S6 ,S7
HBI LIMXTOBOTO JIBOPA C HEMPEPHIBHBIM PEKUMOM PaOOTHI
6 [lexoBble KpaHbI HC2, HC3 S3,54
7  |MocToBble KpaHbl, THIpaBidyeckue KpaHbl ¢ 3axBatom wiu| HC3, HC4 S6, S7
8 Kpansl 114 nuTeHBIX IEXOB HC2, HC3 S6, S7
9 Konoauessie kpaHbl HC3, HC4 S7, S8
10 |Kpansl nms pa3aeBaHus CIMTKOB, 3arPy304HBIE KPAHbI HC4 S8, S9
11  |KoBouHbIe KpaHbI HC4 S6, S7
12 |TpancnopTHbie TIATGOPMBI, MOIYIOPTATBLHBIE KPaHbI, TOPTAb- HC2 S4, S5
HbIE KpaHbl C TEJIEKKAaMH WM TOBOPOTHBIE KPaHbI ¢ pabouyuM
13 |TpancnoptHble IaT(OpPMBbI, MOMYHNOpTaibHbIe KpaHbl, nopTtaitb-| HC3, HC4 S6, S7
HBIE KpaHbl C TEJIEKKAMH WIIM IOBOPOTHBIE KPAHBI C 3aXBATOM WU
14 |(IlonBWKHBIN JIEHTOYHBIN MOPTAJ C HETOJIBUYKHO WM CKOJb3S- HC1 S3, S4
e JeHTOon
15 |CynmoctpouTenbHble KpaHbl, KpaHbl JJIsS CTaleaeid, MOHTaXHbIE HC2 S3, S4
KpaHBbI ¢ KPIOKOM
16 |IIopToBBIE KpaHBI, TOBOPOTHBIE, IJIABYYHE KPAHbI, IIOBOPOTHHIE HC2 S4, S5
KpaHbI C HETIOABUKHOM CTPEJION U C KPIOKOM
17  |IlopTOBBIE KpaHbl, , HOBOPOTHBIE, IUIaByuue KpaHsbl, nosopotusie| HC3, HC4 S6, S7
KpaHbl C HETIOABMKHOM CTPENION U 3aXBATOM WJIM MATHUTOM
18 |IInmaByume KpaHbI JUISI TSDKEJIBIX PEXKHUMOB pPaOOThI, KO3JOBBIC HCI S1, S2
KpaHbl
19 |Kpansl mg norpy3ku Cyi0oB ¢ KPIOKOM HC2 S3, S4
20  |Kpansl 1yt orpy3ku Cyzi0B C 3aXBaTOM WJIM MarHUTOM HC3, HC4 S4, S5
21 |bameHHble MOBOPOTHBIE KpaHbI JUIsl CTPOUTEIILHOW IMPOMBIII- HC1 S2,S3
JIEHHOCTHU
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Oxonuyanue Tada. B.1

OWJIBHBIE KPAHBI JJIS TSDKEJBIX PEKUMOB paOOTHI

[To3urg Tun kpana Knacc S-
us HOJBEMHOTO | KJIACCHI
00opyaoBaHUs

22 |MoHTa)KHBIE KpaHbl, MAYTOBBIE KPAaHbI C KPIOKOM HC1, HC2 S1, S2

23 |IloBopoTHBIE KpaHbI Ha KEIE3HOIOPOKHOM XOAY C KPIOKOM HC2 S3, S4

24 |IloBopoTHBIE KpaHBbI Ha >KEIE3HOAOPOKHOM Xxoxy ¢ 3axBatom| HC3, HC4 S4, S5
WJIM MarHuTOM

25  |JKene3HOIOpOXKHBIE KpaHBI, IOMYIIEHHBIE K pad0oTe Ha Moe3ax HC2 S4

26  |ABTOMOOMIIBHBIC KPaHbI, MOOMIIbHBIE KPaHbI C KPIOKOM HC2 S3, S4

27 |ABTOMOOWIIbHBIE KpaHBI, MOOWIIbHBIE KpaHbl ¢ 3axBaTtom wiu| HC3, HC4 S4, S5
MarHuToM

28  |ABTOMOOWMIIbHBIE KPaHBI JJIsl TSKENBIX PEXKHUMOB pabOThI, MO- HC1 S1, S2
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HanuoHanbHOE NPUJIOKEHUE

xk HCP EH 1991-3-2011

EBpoxoa 1: Bo3neiicTBus Ha COOPYKEHHUS —
Yacrs 3: Bo3aeicTBHsI OT KPAHOB U MEXAHUYECKOr0 000py10BaHUS
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IlpeaucioBue

Hacrosiiiee HallmoHanpHOE NPUIIOKEHUE CIENYET IPUMEHATh coBMecTHO co cranpaprom ['OCT P EH
1991-3-2011.

Hacrosimee HanuonanbHoe NpUIOKEHHE COACPKHUT Clenylonre TpeOOBaHUS M HAIMOHAJIbHBIC
ImapaMeTpel, paspelleHHble Ha HAaOWOHAJILHOM YpPOBHE U YCTAHOBJIEHHBIE IIPU IIPOCKTUPOBAHUU
3aHUN U COOPYKEHUH Ha TeppuTopuu PD:

a) TpeOOBaHUSA W HAIMOHAIBHBIC TapaMeTphl s cheayronmx nmyHKToB EN 1991-3, HanmoHambHBII
BBIOOp KOTOPBIX pa3peleH:

TpeOoBanus 1 HANMOHAJIBLHBIE IAPAMETPHI, YCTAHOBJICHHBIE IPH IPOEKTHPOBAHUH
30aHUH M cOOpY:KeHUil Ha TeppuTopun Poccuiickoii Penepauuu

IIyHKTBI
HyHkr HanmenoBaHue pa3jiesna, NyHKTa U (WJIN)
HauunonanbHoro
EN 1991-3 TaldJMIbI, COEPKAHUE CTATHU
NPHJI0KEHHS
212) 2.1 Ilpouenypa nosyuyeHus: JaHHBIX IO BO3JEHCT- HIT2.1 (2)
BUSIM OT NPOU3BOAMTENSI KpaHa
2.52.1(2) 2.5.2.1 DKCUEHTpUCUTET HArpy3Ku oT kosieca kpana | HIT12.5.2.1 (2)
253) i wanGonee neomronpuron comeranm (. | F1253 D1
> P P HIT2.5.3 (2)7
TPY30K)
2.7.3(3) 2.7.3 3nauenue k03P PuUIHeHTa TPCHUS HIT2.7.3 (3)

A 2.2 3navenus kodpduuueHTa y Ui CIyvaeB
MOTEepU HeCyIIeld CIIOCOOHOCTH WIJIM Ype3MepHOU
A22(1) nedopMaIi KOHCTPYKIMA Wik yacteir koHeTpyk- | HITA 2.2 (1)
it (STR) m morepu Hecymiel crocoOHOCTH WU
ype3MepHoil nedopmannu ocHoBanus (GEO)

A 2.2 3nayenus ko3duuueHTa y i ciiyyaen Io-
Tepu cratndeckoi ycroitunoctu (EQU)

A23(1) A 2.3 3nauenue kodpduuueHTa HITA 2.3 (1)

A22(2) HITA 22 (2)

0) peKOMEH/Ialluu 10 UCTIOIB30BaHUI0 00s3aTenbHOro npunoxerust A — HIT A.
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HII 2.1 (2) ITonHble HOpMaTUBHBIE 3HAYEHUSI BEPTUKAJIBHBIX HArpy30K, MepeJaBaeMbIX KoJIecaMu Kpa-
HOB Ha OaJK¥ KpaHOBOTO ITyTH, M JAPyrue HEOOXOAMMBIE Ui pacdyeTa JaHHbIE CIeIyeT NPUHUMATH B
COOTBETCTBUM C TpeOOBaHMUSAMHU IOCYJapPCTBEHHBIX CTAaHIAPTOB Ha KpaHbI, a JUIsl HECTaHIAPTHBIX Kpa-
HOB - B COOTBETCTBUU C IaHHBIMH, YKa3aHHBIMH B I1aCIIOPTaxX 3aBOJIOB-U3TOTOBUTENEH.

[Ipumedganue. [lon KpaHOBBIM ITyTEM IOHMMAIOTCS 00€ Oallku, HECYIME OWH MOCTOBOM KpaH, U Bce Oalku, Hecy-
IIME OJIMH MOJIBECHOM KpaH (J1B€ OAJIKH - P OJJHOIIPOJIETHOM, TPH - IIPU IBYXIIPOJIETHOM MOJBECHOM KpaHe M T. I1.).

HIT 2.5.2.1 (2) Heob6xoammMo y4uThIBaTh BO3MOXKHOE CMEIICHUE IIEHTPA MPUJIOKCHHS JTAaBJICHHUS Ha
000/1e KoJieca KpaHa B IMONEPEYHOM HAMPABICHUH 10 OTHOLICHHUIO K CEpEIUHE OMOPHON MOBEPXHOCTU
TOJIOBKH pefibca. BenmnumHa Takoro cMenieHus MOKeT H0cTurath 10 40% MUpUHBI TOJIOBKH Pebea.

HII 2.5.3 (2) 1. BeprukanbHbie Harpy3Kd MPpH pacdeTe MPOYHOCTH M yCTOMYUBOCTH OAJIOK KPAHOBBIX
nyTel cleyeT YUYUThIBaTh He 0ojiee ueM OT JBYX HauOoJiee HeOIaronpusaTHBIX MO BO3JEHCTBUIO MOC-
TOBBIX MJIU TIOJJBECHBIX KPaHOB.

HII 2.5.3 (2) 2. BepTukanbHble Harpy3kud IOpU pacueTe MPOYHOCTH U YCTOMYMBOCTH paM, KOJIOHH,
(yHIaMEHTOB, a TaK)kKe OCHOBAaHUI B 3JaHUAX C MOCTOBBIMH KpaHAMHU B HECKOJBKUX MpoJIeTax (B Ka-
KJIOM TIPOJIETE Ha OHOM SIpyce) CeyeT NMPHHUMATh Ha KaXKIOM ITyTH He 0oJiee 4eM OT ABYX HamOo-
jee HeOJaronpusATHBIX MO BO3JEHCTBUIO KPaHOB, a NP y4eTe COBMEILIEHUS B OJHOM CTBOPE KpaHOB
pa3HBIX MPOJIETOB - HEe 00JIee YeM OT YeThIpeX HanboJiee HeOIAarONpUsSTHBIX MO BO3ACHCTBUIO KPAHOB.

HII 2.5.3 (2) 3. BeprukanbHble Harpy3kud IOpU pacueTe MPOYHOCTH U YCTONYMBOCTH paM, KOJIOHH,
CTPONUJIBHBIX U MOJCTPONMIBHBIX KOHCTPYKIMH, (YHIAMEHTOB, @ TaK)Ke OCHOBAaHHWM 31aHuil ¢ moa-
BECHBIMU KpaHaMH Ha OJHOM WJIM HECKOJIbKHX IMyTAX CJIEAYeT MPUHUMATh Ha KaXIIOM ITyTH He Ooee
4yeM OT JIByX HauOoJiee HeOIaronpusaTHBIX 10 BO3AEHCTBHIO KpaHOB. [IpH ydyere cOBMEIIEHUS B OTHOM
CTBOpE IMOJIBECHBIX KPAHOB, pabOTalOMIMX HA Pa3HBIX MyTsIX, BEPTHUKAIbHbIE HAIPY3KU CIEAYET MpH-
HUMATh:

He DoJlee uem om 08yX KpAHO8
— 7S KOJIOHH, MOJCTPONMJIBHBIX KOHCTPYKIWH, (yHIaMEHTOB M OCHOBaHH KpaiHEro psna IMpH
IBYX KPaHOBBIX ITyTSIX B IIPOJIETE;

He boJlee uem om yemvlpex KpaHog:

— 1715 KOJIOHH, MOJICTPONUIIBHBIX KOHCTPYKIUH, PyHAaMEHTOB M OCHOBAaHUH CpPEeTHETO0 psija;

— JUId KOJIOHH, MOJCTPONMJIbHBIX KOHCTPYKLUWH, (yHOIAaMEHTOB W OCHOBAaHUM KpailHEero psaa mnpu
TPEX KPAHOBBIX IyTAX B MPOJIETE;

— 115 CTPOIUJIBHBIX KOHCTPYKIMM MPYU ABYX HUJIM TPEX KPAHOBBIX IYTSAX B IPOJIETE.

HII 2.5.3 (2) 4. l'opu3oHTAJIbHBIE HATPY3KHU TIPH pacueTe MPOYHOCTH M YCTOWYMBOCTH OAJIOK KpaHO-
BBIX MyTEH, KOJOHH, paM, CTPOMIIBHBIX M MOACTPONMIBHBIX KOHCTPYKIUN, (PYyHIAMEHTOB, a TaKXKe
OCHOBaHUH cJIeyeT yUUThIBaTh He Oojiee YeM OT JIByX Hambosiee HeOJaronpUaTHBIX 1O BO3JIEHCTBUIO
KpaHOB, PacoJIOKEHHBIX HAa OJJHOM KPAHOBOM ITyTH WJIM Ha Pa3HBIX MyTAX B 0HOM cTBOpE. [Ipu 3TOM
JUISL K&KJIOTO KpaHa HEOOXOIMMO YUUTHIBATH TOJIBKO OJIHY TOPU3OHTAIBHYIO Harpys3ky (IOMEepedyHyo
WJIM TIPOJIOJIBHYIO).

HII 2.5.3 (2) 5. YUncno KkpaHOB, yUUTHIBAEMOE B pacdeTax IPOYHOCTU U yCTOMYMBOCTH IIPH OIpenee-
HUM BEPTHKAIBHBIX U TOPU30HTAIBHBIX Harpy30K OT MOCTOBBIX KPAaHOB Ha JIByX WM TpeEX spycax B
IIPOJIETE, NIPH OJJHOBPEMEHHOM DPAa3MEILEHUHU B MPOJIETE KaK MOJBECHBIX, TAK U MOCTOBBIX KPaHOB, a
TaKXe MPHU HKCIUTyaTallui OJBECHBIX KPAaHOB, NPEIHA3HAYEHHBIX AJIS NIepeJadn rpys3a ¢ OJHOro Kpa-
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Ha Ha I[perI\/'I C IMOMOMIBIO NEPEKUAHBIX MOCTHUKOB, CJICAYCT NPUHUMATH 110 CTPOUTCIIbBHOMY 3a1aHUIO
Ha OCHOBaHHHN TEXHOJOTUYCCKUX pGIHeHHfI.

HII 2.5.3 (2) 6. [Ipu onpeneneHn BEPTUKAIBHBIX U TOPU30HTAIBHBIX TPOrHO0OB 0alOK KPaHOBBIX ITy-
TeH, a TaKKe TOPU3OHTAIBHBIX CMEIIEHUI KOJIOHH Harpy3Ky cjexyeT yuYuThIBaTh OT OJHOTO Haubosee
HeO0JIaronpusTHOIO MO BO3/IEHCTBUIO KpaHa.

HII 2.5.3 (2) 7. Ilpu Hanmuuuu Ha KPaHOBOM ITyTH OJHOTO KpaHa M IMPU YCIOBHUH, YTO BTOPOU KpaH HE
OyZeT yCTaHOBJIEH BO BPeMs 3KCILTyaTallud COOPY>KEHMsI, HArPy3KHU Ha 3TOM IYTH JIOJIKHBI OBITh y4-
TEHBI TOJBKO OT OJIHOTO KpaHa.

HIT 2.7.3 (3) KoaddunueHTsl TpeHUs ciemyer ONpenesiaTh dKcrnepuMeHTanbHbM myTeM mo ['OCT
27640-88 «Marepuanbsl KOHCTPYKIIMOHHBIE U CMa304Hble. MeTOAbl 3KCIEPUMEHTAIBHOW OLIEHKH KO-
s GUIIeHTa TPSHUSD) WK IO CIIPABOYHBIM JaHHBIM.

HIT A 2.2 (1) KoadduiueHT HaASKHOCTH IO HArpy3Ke JUIsl KPAaHOBBIX HArpy30K CleayeT MPUHUMATh
%n=12.

[Ipu yyeTe MECTHOrO M TMHAMUYECKOTO AEHCTBUSI COCPEAOTOUECHHOW BEPTUKAIBHOW HArPy3KH OT OJI-
HOT'O KoJieca KpaHa I0JIHOE€ HOPMAaTHUBHOE 3HAYEHHUE 3TOM HArpy3KH CIEAyeT YMHOXaTh IIPU pacyeTe
IIPOYHOCTH OAJIOK KPAaHOBBIX IyTEH Ha JOMOJIHUTENbHBINA KO3()GULIMEHT ¥, paBHBII:

1,8 - ans rpynmsl pexkuma paboThel kpaHoB 8K ¢ KeCTKUM MOJIBECOM TPy3a;

1,7 - nns rpynmsl pesxxuMa padoThl KpaHoB 8K ¢ THOKMM 1o1BeCOM Tpy3a;

1,6 - ans rpynmsl pexxuma paboTsl kpaHoB 7K;

1,4 - nnst rpynnel peskuMa padoTsl KpaHoB 6K

1,2 - 715 OCTaIbHBIX TPYIII PEKUMOB paObOTHI KPAHOB.

[Ipu pacueTe MPOYHOCTH U yCTOMYUBOCTH OATOK KPAHOBOTO IMyTH M UX KPEIUICHUH K HECYIIMM KOHCT-
PYKIMSAM pacyeTHbIE 3HAYCHHS BEPTHKAJIBHBIX KPAHOBBIX HAarpy30K cielyeT YMHOXaTh Ha K03 duim-
€HT JUHAMUYHOCTHU, PaBHBIN 1,2 HE3aBUCUMO OT II1ara KOJOHH.

IIpu pacuere KOHCTPYKLUI Ha BBIHOCIMBOCTh, IPOBEPKE MPOrMOOB OaIOK KPaHOBBIX IMyTeH U cMelle-
HUW KOJIOHH, a TaK)K€ IPU y4eTe MECTHOIO JECUCTBUS COCPENOTOUYECHHON BEPTUKAJIBHOW HATPY3KH OT
OJTHOT'O KoJieca KpaHa KO (UIIMEHT IMHAMUYHOCTH YUUTHIBATh HE CIIEIYET.

[Ipu mpoBepke MECTHOW yCTOMYMBOCTH CTEHOK OajOK 3HAYCHHE JOMOJHHUTEIBHOTO Kod(dduumenra
cieayeT NIpUHUMAaTh PaBHbIM 1,2.

HIT A 2.2 (2). Ananoros B Poccuiickux HopMax He HaiiieHO

HII A 2.3 (1) ITpy Hanu4yuu Ha KpaHOBOM ITyTH OJHOTO KpaHa W MPH YCIIOBHH, YTO BTOPOH KpaH HE
OyZeT yCTaHOBJIEH BO BPEMs 3KCIUTyaTallud COOPYKEHHsI, HATPY3KHU HA 3TOM IYTH JTOJIKHBI OBITh y4-
TEHBI TOJBKO OT OJIHOTO KpaHa.

[Ipu yueTe BYX KpaHOB HAarpy3Kd OT HUX HEOOXOAMMO YMHOXATh Ha KOA((PUIIMEHT COUETAaHHIA:

w= 0,85 - nns rpynn pesxxuMoB padboThl kpaHoB 1K - 6K;

w = 0,95 - nns rpynn pexxumoB padoTsl kpaHoB 7K, 8K.

[Ipu yueTe yeTbIpex KpaHOB HArpy3KH OT HUX HEOOXOJIMMO YMHOKaTh Ha KO3(pPULIMEHT coueTaHui:
w= 10,7 - nus rpynm pexxuMoB padoTsl kpaHoB 1K - 6K;

w=0,8 - g rpynn pexumoB padboTs! kpaHos 7K, 8K.

[Ipu yueTe ofHOrO KpaHa BEPTUKAJIbHBIE M TOPU30HTAIBHBIC HATPY3KH OT HEr0 HEOOXOAMMO MPHHU-
MaTh 06€3 CHIYKEHUS.
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HII A. PexomeHaauMu 1Mo UCIOJIb30BAHUIO MPUJIOKEHHUS A (0013aTeJIbHOIO0)
MocToBbIe 1 0ABECHbIE KPAHbI PA3HBIX IPYNI PE:KUMOB PadoThI
(mpuMepHBIH NepeYeHb)

[Ipu onpenenennu k03hGUIMEHTOB HAISKHOCTH IO Harpy3ke U koagduunueHToB couetanut (m.m. HIT
A 2.2 (1), HIT A 2.3 (1)) rpynmsl pexxumMoB paOOThl KPaHOB CJEAYET ONPEAEIATh UCIIOJIb3Ys COOTBET-
CTBYIOLIME JAaHHbIE HOPMATUBHBIX U CIIPaBOYHBIX JOKYMEHTOB, IEHCTBYIOIIMX Ha Tepputopun P,

npuBeneHnblie B Tabmume HIT Al.

Taoamma HIT Al.
I'pymmer  pe-

Kpanst J)KUMOB  pa-|YCI0BHS UCIIOJI30BAHUS
0OTBI

Pyunsbie Bcex BU10B 1K - 3K JIto0ble

C npuBOIHBIMHM TMOJBECHBIMU TalsIMH, B
TOM YHCJI€ C HABECHBIMU 3aXBaTaMu
C neGe0YHBIMU TPY30BBIMH TEJIEKKAMHU, B
TOM YHCJI€ C HABECHBIMU 3aXBaTaMH

PemoHTHBIE W meperpy304yHbie pabOThI OT-
paHUYEHHON UHTEHCUBHOCTH

MaivHHble 3a7bl  3JIEKTPOCTAHIUNA, MOH-
Ta)XHble PaOOTHI, MEperpy304Hbie pPabOTHI
OTPaHWYECHHON MHTCHCUBHOCTH

C neben0YHBIMH TPY30BBIMH TEJICKKaMH, B
TOM YKCJIE C HABECHBIMU 3aXBAaTaMH

C rpeiidepamu IByXKaHATHOTO THIIA, Mar-
HUTHO-TperdepHbIe
MarunutHnie

4K - 6K

[Teperpy3ounbsie pabOTHl cpeaHEN HMHTEH-
CHBHOCTH, TEXHOJIOTHYECKHE PaOOTHI B Me-
XaHWYECKHX I€XaX, CKIIAJbl TOTOBBIX H3e-
JH{ TIPEINPUSATAN CTPOUTENBHBIX MaTepua-
JIOB, CKJIaJBI METAJNIOCOBITA

CMmemianHble ckiafpl, pabora ¢ pa3HOOO-
pasHBIMU TPYy3aMHU

Cknazpl nonydabpukaros, paboTa ¢ pa3Ho-
00pa3HbIMH I'py3aMu

3akajouHble, KOBOYHBIC, IITHIPEBBIC, JIH-
TEWHbIE

C rpefihepaMu TBYXKaHAaTHOTO THIIA, Mar-
HUTHO-TperdepHbIe

C J'Ie6eI[O‘IHI>IMI/I TPYy30BbIMHU TCJIC)KKAMHU, B
TOM 4YHCJIC C HABCCHBIMH 3aXBaTaMU

7K

Ilexu MeTauyprudaecKux npeanpusTuin

CxJ1agpl HACBIMMHBIX TPY30B U METAIIOIOMA
C OTHOPOAHBIMH Tpy3amu (Tpu pabore B
OJIHY WJIU JIBE€ CMEHBI)

TexHOoJOTHYECKUEe KpaHbl TMPH KPYIIIOCY-
TOYHOU paboTe

TpaBepcHble, MynpaorperdepHbie, Mylb-
JI03aBAJIOYHbBIC, JUIsI Pa3feBaHUS CIIUTKOB,
KOIIPOBBIE, BArpaHOYHbBIE, KOJIO/ILIEBHIE
MarsuTHBIC

C rpefihepaMu IBYXKaHAaTHOTO THIIA, Mar-
HUTHO-TperdepHbIe

Llexu MeTamTyprudeckux npearnpusITuit

Llexu W CKJIQJBl METALTYPTUYECKHX IPE-
NPUATHH, KPYIHBIE METaio0as3bl ¢ OJHO-
POIAHBIMHU I'Py3aMU

CKHaI[BI HACBIINMHBIX T'Py30B U MCTAJUIOJIOMA
C OIHOPOAHBIMH Tpy3aMH (IIPU KPYyTJIOCY-
TOYHOH paboTe)




