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HEI,CTOHH[Hﬁ CTAHAAPT PACIIPOCTPAHACTCH Hd KPAHDLI MOCTOBOI'O TUIId 1 KOHCOJILHBIC Y YCTAHABIINBACT
PEKOMEHAYEMDBIC OCHOBHDLIC IIOJIOKEHUA PACUHCTA € LCJILID o0ecIIeueHU HAACXKHOCTHN IIPpHU YCTAHOBKEC,
MOHTAXE N SKCIUIYATAIIUU KPAHOB.

1. OBIIIMUE ITOJOXEHUS

1.1. PacyeTrnr kpaHOB M MX 3JIEMEHTOB AOJDKHBI BBIIOJIHITHCI B COOTBETCTBUHM € YTBEPXKICHHOM
HOPMATHBHO-TEXHUYECKON TOKYMEHTAlMell. B 000CHOBAHHBIX CIIydasaXx JOIIYCKAETCA IIPOBOJUTH PACUETDHI
Ha OCHOBE PE3VJIbTATOB TEOPETUUYECKUX U SKCIIEPMMEHTAJIBHBIX MCCIEOOBAHUN WIN ¢ MCIIOJIb30BAHUEM
MHXKEHEPHDBIX METOIUK.

1.2. Pesyibrarhl pacueTa JOJDKHBI O0€CIICUYMBATH COXPAHEHHNE HECYILEH CIIOCOOHOCTU KpaHa U €TI0
3JIEMEHTOB, a4 TAKXKE HAJACXKHOCTU IIPU 3aJaHHBIX SKCIUIYAaTALIMOHHBIX XapaKTEPUCTUKAX B TEUCHUE YCTa-
HOBJIEHHOTO CPOKa CJIYKOBI, IIPU YCIOBUU U3TOTOBJIEHUA, YCTAHOBKY M MCIIOJIL30BAHUA KpaHA B COOTBET-
CTBUU ¢ TPEOOBAHUAMY HOPMATHBHO-TEXHUYECKOM U SKCIUIYATALIMOHHOM JOKYMEHTALIVN.

1.3. 1lpu pacyere KpaHOB CIICAYET YUUTBHIBATEL CIECAVIOIINE PACUETHBIC CUTYALIU:

YCTAHOBUBILYIOCA, UMEIOIIYIO ITPOJOJLKUTEILHOCTD TOTO K€ ITOPAAKA, YTO U CPOK CIIY2KOBI KpaHa WJIN
CPOK €0 COOTBETCTBYIOILIMX 3JIEMEHTOB O CIIMCAHUY WIM A0 KallMTAJIbHOI'O PEMOHTA (€CJIM TaKOBOM
IIPOU3BOAUTCH);

[IEPEXOAHYIO, UMEIOIIYIO ITPOJOJLKUTEIIbHOCTD, HEOOJIBIIVIO 110 CPABHEHUIO CO CPOKOM CIIYKOBI KpaHa
(HaIIpuMep, TPAaHCIIOPTUPOBKA M MOHTAX KpaHa, MCIIOJIb30BAHUE TEXHOJIOTMYECKOTO KpaHa I MOHTAX-
HBIX PaboT);

ABAPUIHYIO, XapaKTEPUSVIOILYIOCS MAJIOU BEPOATHOCTBIO ITOABJICHUS U IIPOAOLKUTEIIBHOCTHIO (HAIIPU-
MEP, OOYCIIOBIIEHHYIO CTOJIKHOBEHHEM KPAHOB, BHE3AIIHBIM OTKA30M KAKOTO-JIM0O 3JIeMEHTAa KOHCTPYKIIVN).

YKaszaHHBIE pACUETHBIE CUTYALIMU OIIPEACIIAIOT BHIOOD COOTBETCTBYIOILMX PACUETHBIX CXEM U YCIIOBUN
HATPY2KEHUI KPAHOB U UX 3JIEMEHTOB, BUABI IIPEACIIBHBIX COCTOIHUN U APYTUX 110KA3aTEJIEU, OIIPEACIISIO-
X HECVIIYIO CIIOCOOHOCTH U pabOTOCIIOCOOHOCTh KOHCTPYKIIUM.

1.4. 1lpyHATBII METOH pacyeTa, a TAKXKE HCIIOJIb3YEMBIE UIA pacdeTa MCXOOHBIC JAHHBIE HOJIKHDBI
VUUTBHIBATH BO3MOZKHYIO U3MEHUYMBOCTD JAEMCTBYIOIINX HATPY30K, TEOMETPUIECCKUX U MEXaHUYECKIUX CBOMCTB
MaTepuajia 3a CpOK CIIYKOBI KpaHa WIM €Tro 3JIeMeHTa (HallpuMep, BO3MOKHOCTb YBEJIMYECHUSA MAcCChI
KOHCTPYKIIMU BCJIECACTBUE IIPOBOAMMBIX B XOI€ 3KCIUIyaTallUM MOJCPHMU3ALIMU, YMEHBIICHUS CEYCHUU
3JIEMEHTOB BCJIESJICTBUE M3HOCA U KOPPO3UU).

1.5. Jli1g yuera CTeIIEHU OTBETCTBEHHOCTU KPAHOB U X AJIEMEHTOB, a TAKIKE IIOCICACTBUMN, CBA3AHHDBIX
C UX BO3MOXKHBIM OTKA30M, YCTAHABJIMBAIOTCA CIICAVIOIINE KIIACChl OTBETCTBEHHOCTU, OIIPEACIACMBIE
Ha3HAYCHUEM KJlacca WM €Ir0 SJIEMEHTOB;

Ki1acc 1 — KpaHbI U 3J1€MEHTBI KOHCTPYKIIMU OCO00 BBICOKOM OTBETCTBEHHOCTU,

KJIacC 2 — KpaHbl U 3JI€EMEHTHI KOHCTPYKIIMM BBICOKON OTBETCTBEHHOCTHU;

Kjlacc 3 — KpPpdHbI 1 2JICMCHTDI KOHCTPYKII MU HOpMaﬂbHOﬁ OTBCTCTBCHHOCTMH.
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KJtaccel OTBETCTBEHHOCTH ITPUBECACHDLI B I1IPUJIOKEHHNN.
Kitacc OTBEeTCTBEHHOCTU YUUTBIBAKOT IIPpU OIIPCACIICHU N HOK&B&Teﬂeﬁj PETJIAMCHTUDPVIOIIIN X
PACYETHDLIC 3HAYCHUA HAI'PY30K IIYVTEM BBCACHUA KOB(I)(I)HL[HGHTE[ HAACAKHOCTU 110 HASHAYCHWK).

2. METOJBI PACUETA

2.1. Jli1a pacdeTa KpaHOB 1 UX 3JIEMEHTOB UCITIOJIB3YIOT BhIPAXKEHHBIE B IETEPMUHUPOBAHHON (popMe
METOIDbI IIPEACIIbHBIX COCTOAHUN (JUIA META/UIMYECKMX KOHCTPYKIIMM) U JOIIYCKASMbIX HAIIPAXKECHUU (JUIA

MEXAaHU3MOB).
2.2. 1lpy HamMuMM HEOOXOIMMBIX MCXOMHBIX MAHHBIX JOIIYCKAETCA JUIA pacdeTa KpPaHOB U UX

AJICEMECHTOB IIPUMCHATDL BEPOATHOCTHBLIC MCTOILI.
2.3. BXO,I[HH.[H@ B PACYHCTHBLIC 3dBUCHUMOCTH II0KA34ATC/IIN PCKOMCHAYETCA HAXOIAWUTL KdK cnyqaﬁﬂme

BCJIMYMHDI MW/IN KdK CHY‘I&ﬁHBIG ITPOLCCCLI.

3. YCJIIOBUS COXPAHEHUS HECYIIEN CITOCOBHOCTHA

3.1. OCHOBHBIM VCIIOBUEM COXpPAaHEHUS HECYIIEN CIIOCOOHOCTH 3JIEMEHTOB METAJUIMYECKIIX
KOHCTPYKLIMU U MEXAaHU3MOB SBIIIETCS COOIIOACHUE TPeOOBAHMS, YTO JEUCTBYIOIINE B 3JIEMEHTE YCIUINS
HE IIPEBBIIIAIOT €TI0 HECYIIEH CIIOCOOHOCTH.

B COOTBETCTBMM C XapakKTepOM HAIIPSIKEHUA U OCOOCHHOCTAMM BBIIIOJHEHUS 2JI€MEHTA, a TaKXKe
CBOMCTB €ro Marepuaja 3a IIpelejbHOE HAIIPSKEHUE IIPMHMMAKT HOPMATUBHBIE 3HAUECHUS IIpelesa
IIPOYHOCTH, IIpeAeciia TEKYyJeCTH WIN IIpeliejla BBIHOCIMBOCTHU, a UIA CiIydas IIOTEPU YCTOMYUBOCTU —
KPUTUUYECKOE HaIIPSKECHUE.

3.2. B 060CHOBAaHHBIX CiIy4asx AOIIYCKAETCA IIPOBOAUTL PACUET:

JUISL TUIACTUYHBIX MATEPUAIIOB € YIETOM PAOOTHL B YVIIPYIOILUIACTUYECKOUN 30HE;

JUISL OTAEJIBHBIX 30H 3JIEMEHTOB, HCIBITHIBAIOIINX M3rv0, ¢ Y4€TOM HAIIPSDKEHUM, IIPEBBIIIAIOIIIX

KPUTUYECKNE HAIIPSKEHUA ITOTEPU YCTOMUYMBOCTU;
pu orpaHmdeHHOM (N <5 - 10%) yuciae IMKIIOB HAIIPSKEHUN — UIA YCIOBUM MAaJIOLIMKIIOBOM

YCTAJIOCTH.

4. PACHETHDbBIE HAI'PY3KHA

4.1. BHe 3aBUCUMOCTU OT IIPUHITOIO METOJA pacyeTa CIACAYET YIUTHIBATL HATPY3KU CIIEAVIOIINX
BUIOB. CUCTEMAaTUUYECKUE, CIIYUYallHbIE, UCKIIIOUUTEIIbHBIE U ITPOYHUE.

CucreMaTU4eCKME W CIIydauHbIE HATPY3KM COOTBETCTBYIOT YCTAHOBUBILEUCA PACUECTHOM CUTYALIU,
NCKIIIOUUTEIBHBIE — IIEPEXOMIHON M aBapUUHOU CUTYALIUM, a IIpoYre — II€PEXOIHOU CUTYalluM.

4.2. CucreMarnueckyie Harpy3KuM BO3HUKAKT IIPpM UCIOJb30BAHUM KpPAaHOB B  YCIOBUSX,
OIIPEACIICHHBIX SKCIDIYATAlIMOHHON JOKYMEHTALIEN. DTU HATPY3KM BBI3BAHBI CIUIAMU TSKECTU 3JIEMEHTOB
KpaHa U Ipy3a, YCKOPEHUSIMU U 3aMeJIEHUAMU MAacChl Ipy3a 1 3JIEMEHTOB KOHCTPYKLMM KpaHa, a TaKXKe
BBITIOJTHEHEM KPAHOM HOIIOJHUTEIBHBIX OIIepallui, IIPEAYCMOTPEHHBIX TEXHOJIOIMEN paboT (HAIIpuMmep.,
ITVMHAMHWYECKUE HATPY3KU OT IIOJABEIIECHHOTO K KPIOKY KpaHa BHOparTopa).

4.3, K ciry4allHbIM HArpy3KaM OTHOCAT HATPY3KU, OOYCIIOBIIEHHBIE METEOPOJIOTUYECKIMU (pakTOpaMU
(BETPOBBIE HATIPY3KM B pabodyeM COCTOAHMM, CHETOBBIE U TOJIOJEAHBIE HAIPy3KU, TeMIIepaTypHBIE
BO3AECUCTBUS), 4 TAKKE IIEPEKOCHBIE HATPY3KU IIPU YCTAHOBUBILUEMCS JIBUKEHUL.

4.4, K UCKIIIOUUTEJIBHBIM Harpy3kaM OTHOCAT BETPOBBIE HAIPy3KM B HepaboueM COCTOAHUU,
NCIIBITATE/IbHBIE HATUPy3KM, AUHAMUYECKUE HAarpy3KMU, BBI3BAHHBIE COyIapeHUeM OyQepoB; HarpysKU,
BBI3BAHHBIE BHE3AITHbIM OTKJIIOUYEHUEM 3JIEKTPOIIUTAHNA KpaHa U ITOJOMKAMU 3JIEMEHTOB MEXaHU3MOB, a
TaKXKe CEMCMUYECKNE HATrpPy3KMU.

4.5. K 1mpounmM Harpy3kaM OTHOCAT HArpy3K{, BO3HUKAWIINE B IIPOLECCE MOHTaXa WU
TPAHCIIOPTUPOBAHUSA KpaHa.

5. PACUET METAJUNIMYECKUX KOHCTPYKIIUHA

S5.1. Meton pacuera
5.1.1 Mertammdeckiie KOHCTPYKLIMU PEKOMEHAVETCI PACCUUTBIBATH 110 METOAY IIPEAECIIbHBIX

COCTOAHUU.
5.1.2. YcraHaBMBaroT ABE TPYIIILI IIPEACIbHBIX COCTOAHUN:
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I — 110 MCcYepIIaHUO KOHCTPYKLIMEN HECYILEN CIIOCOOHOCTU;

2 — 110 JOCTVZKEHUIO YCIIOBUM, HAPYILAKIIMNX HOPMAJIbHYIO SKCIUIYATALUIO.

5.1.3. llpenesbHbIe COCTOAHUA 1-U IPYIIIIBI XapaKTEPU3VIOTCA CICAVIOIMMU YCIOBUAMU:

pa3pylleHUE 3JIEMEHTA WIN COSAMHEHUS KOHCTPYKLINY (XPYIIKOE, BA3KOE, YCTAJIOCTHOE);

NOCTVKEHUE COCTOSHUS, IIPU KOTOPOM JAJIbHEMIIEE YBEJIMYEHNE HArpy30K IIPUBEAECT K IIEPEXOILY
KOHCTPYKLIUM WJIM €T0 3JIEMEHTA B U3MEHIECMYIO CUCTEMY (HAIIPUMEDP, BCIECACTBUE IIOTEPU YCTOMYNBOCTU
(pOpMBI WJIM OOCTIKEHUA HAIIPSKEHUSIMU B OIIPEACIIEHHDBIX 30HAX CEYCHUM IIpecila TEKYIECTH).

5.1.4. llpenenbHble COCTOAHUA 2-11 TPYIIILI XapaKTEPU3YIOTCA CIIEAYIOINMU YCIIOBUAMU:

BO3BHUKHOBEHNEM AehopMallMii M IEPEMEIICHUUM 3JIEMEHTOB KOHCTPYKIMU, IIPEIIATCTBYIOIINX
HOPMAJIbHOM SKCIUIyaTallMM KpaHa (HallpUMeEp, HAKIIOH IIOATEIICKECUYHBIX HAIIPABIAIOINMX, CHIDKAKOIIUNA
TOYHOCTb OCTAHOBKU I'PY30BOM TEJIEKKU, Ac(popMalMU KOHIIEBBIX OaJIOK, IIPUBOMMINNE K YXVAILICHUIIO
XOJIOBBIX CBOMCTB KpaHa U T. IL.);

BO3BHUKHOBEHUEM KOJEOAHUN, IIPEIIATCTBYIOIINX MJOCTKECHUIO YCTAHOBIEHHOM TOYHOCTU PAOOTEHI
KpaHa, a TAKXKe IIPUBOMMINNX K HEAOIIYCTUMBIM BO3IEHMCTBUAM Ha JIOAEU, HAXOMAIMXCI Ha KpaHE.

5.2. OcHOBHbBIE PACYETHBIE 3ABHCUMOCTH

5.2.1. PacyeTHas 3aBUCUMOCTD IIEPBOTO IIPEACIBHOIO COCTOSIHUA UMEET B,

YHF(QH5Yf)SS((D:Rn:Ym:Yd): (1)

rac vy, — KOS(I)(bI/I]_';HeHT HAaICKHOCTH 110 HASHAYCHNIKO KPdHa WIN JIEMCHTA KOHCTPYKIINH,

F — 000061IeHHOE pacUYeTHOE YCIUIME I COOTBETCTBYIOIIETO COUETAHUA HATPY30K;
g, — HOpMAaTUBHAA HAIPy3Ka;
Yy — KO3(DGUIMEHT HAJIEKHOCTU I10 HArpy3Ke;

S — 000011eHHAa HeCcyIllasl CIIOCOOHOCTh KOHCTPYKIIMY WU €€ 3JIEMEHTA;
® — reomMeTpuueCKUMN PaKTOP, XapaKTEPU3VIOIININ 3aBUCUMOCTb MEXIY JCMCTBYIOIIE HArpy3Kou U

HAIIPSDKEHHBIM COCTOSIHUEM KOHCTPYKINU;
R, — HOpMaTUBHOE COIIPOTUBIICHUE MaTepualla;
Y, — KO3(PPUIMEHT HAAEKHOCTU 110 MaTepUay,

¥, — KO3((PUIIMEHT YCIOBUU pabOTHI.
5.2.2. OCHOBHAaA pacdyeTHaAd 3aBUCUMOCTD BTOPOTO IIPEAECIBHOIO COCTOSHUS UMEET BUI

7 r
V. q, <W(DP,v,)), (2)
I'ac ’Yn! — KOB(I)(I)HHH@HT HAOCKHOCTH 110 HASHAYCHHWIO KpaHa WJIN 2JICMCHTA KOHCTpYK"']I/II/I;
\y — O0OOIIeHHAd 3aBUCYMOCTE MEXIY JAEMCTBYIOIIEN HATPY3KOM U II0KA3aTEIAMU Ie(pOopMallnu;

4

v, — KO3(P(PULIMEHT YCIOBUM PaOOTHI.
(UHaexe «’» COOTBETCTBYET BTOPOMY IIPEACIIBHOMY COCTOAHUID). B 0b1ieM ciryyae

Yo Vi s Ya #Vd -

5.2.3 KosdhuureHT HAIEeXKHOCTU 110 HATPY3KE Y, YYUTHIBAECT BO3MOXHOCTb OTKJIOHEHMUS IIPY TAHHOM

PACUHCTHOM COUCTAHHWUM HAI'PY30K OT UX HOPMATHMBHOI'O 3HAYCHUA. B O6H.[€M CJIVHAC B Pd3HbBIX PACUHCTHDLIX
COUCTAHUMAX HAI'PY3KC KAXKIOI'0O BUIAd COOTBCTCTBYCT CBOC 3HAUYCHUC ’Yf :

3.2.4 Kos(ppUIIMEHTEI YCIOBUM pabOTBL Y, Y, VYUTHIBAIOT B OOIIEM CIy4ae BO3MOXHOCTD

OTKIJIOHECHW

[IPUHITON PACUETHOU CXEMBbI OT IIPOEKTAa KOHCTPYKIIUU;

Ka4yeCTBA U3TOTOBJIIECHUY 3JIEMEHTOB KOHCTPYKIMUN OT YCTAHOBJICHHBIX TEXHUYECKON JTOKYMEHTALIUEN
TpeOOBAHMI, BKIXOYA Pa3MEPDLL SJIEMEHTOB, BBIIIOJIHEHNE COSAMHEHU U T. II.

3.2.5. Koa(ppunumeHr HaAZEKHOCTU II0 Marepuaiay v, YYUTHIBAET BO3MOXKHLBIE OTKIOHEHUA

MEXAHNYECCKHUNX XAPAKTCPUCTUK MATEPHUAIIA U PA3IMEPOB COPTAMEHTA OT VCTAHOBJICHHDLIX CTAHAAPTAMKW WJIN
TCXHUYCCKNMMHU YCIIOBUAMMN.

6. PACYET MEXAHU3MOB

6.1. PacdeTrnl MeXaHM3MOB M HUX DJIEMEHTOB PEKOMEHIYETCHI IIPOBOJUTL METOHOM IOIYCKAeMBIX
HaIIPsSKEHU.
OCHOBHAa4 pacueTHas 3aBUCUMOCTb UMEET BUIL:
Fvy, <

2

D
n
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rne F— 000OIIeHHAs Harpy3Ka Wi BO3IECUCTBUE;
Y, — KO3(P(PULUMEHT OTBETCTBEHHOCTH 3JIEMEHTA;

D — 006061eHHBIN PakTOP, YIUTHIBAIOIINY T€OMETPUIECCKIIE PA3MEPDI AJIEMEHTA, CBOMCTBA MaTepuraia
1 OPYIYe I10Ka3aTeil, OIIPEACIIAIoIIE paboTOCIIOCOOHOCTD MEXaH3Ma WIN €0 3JIEMEHTA;

n — Ko’ dunumeHT 3araca.
6.2. OcHOBHAdg pacueTHasd 3aBUCHUMOCTD UIA pacyeTOB HA IIPOYHOCTL U COIIPOTUBIEHUE YCTAIOCTU

NMECT BU/.

Fry
& < lo] .
rae @ — reoMeTpUUIECKUUN PAKTOP:
lo] — monyckaemMoe HaIIpsKEeHUE, IIPU 3TOM
Rﬁ'
[G] T 7 b,

re R, — HOPMATUBHOE COIIPOTUBIIEHME MaTepuala.
6.3. Pacduernoe 3HadeHmne KoaddunmeHTa 3araca IPOYHOCTU # OIIPENeIIoT 110 GopMyIIe

n—ny - "y~ Az,

Tae 7y — KO3(PPUIUEHT YCIIOBUM 3KCIUIyaTalliy, YUUTBIBAKOIIUN PEXUM U BEPOATHOCTh BOSHUKHOBEHUS
[IEPETrPY30K;
n, — KO(P(PUILIMEHT, YIUTHIBAIOIINN BIIMAHNUE HEOMHOPOIHOCTU CTPYKTYPhI MaTepuajia Ha COIIPOTUB-
JIEHUE Pa3pVYILIECHUIO;
1y — KOB(PPUILIMEHT, YUYUTBIBAXOIIMIA TOYHOCTh pacuyeTa HArPy30K U HAIIPSDKEHUI B PACUETHOM CEUEHUM.
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IHTPHITOXEHHE
Ooszamenvroe

KJIACCHI OTBETCIBEHHOCTHU KPAHOB U UX DJIEMEHTOB

O0o3HaYeHHUE
KJjiacca

CTelleHb OTBETCTBCHHOCTH KpdHd HUJ/IHN
ANCMCHTA

HanmMeHOBaHNE KpdHd WIH 3JICMCHTA

Oco00 BRICOKAM

KpaHbl, TpaHCHOPTUPVIOIINE OIIACHBIA T'PY3;

TPaHCIIOPTHO-TEXHOJIOTUYCCKUE KPaHbl METAILUIYPIrAYEC -
KOT'O IIPOU3BOJCTBA;

KpaHbl ATOMHBIX 3HEPreTUICCKIX OOBCKTOB:

KpaHbl, OOCIIYKMBAKOIIUE OCO00 OTBETCTBEHHBIN TEXHO-
JIOTUYCCKUN IIPOLIECC IIPU OTCYTCTBUM pPe3cpBUPOBAHUSL.

DJIEMCHTBI KPaHOB Kitacca 1: HecyIass MeTaUIOKOHCTPYK-
ST, MEXAaHU3M IIOAbeMa I'py3a M IepeABIDKCHUS KpaHa U
TeJICKKN

BrIicokaga

Kpansl, He Bonreamuue B Kiace 1.
DJIEMEHTBI KPaHOB KiIacca 2. HECVIas METa/UIOKOHCTPYK-
[[UsI, MCXaHU3M I10abeMa I'py3a

HopmanbHas

DIIEMEHTEI KPpdaHOB KJIACCAd 2: MEXaHU3M IICPCIABUXKCHI A
KPpaHOB 1 TCJIC2KKH
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MHP®OPMALIMOHHBIE JIAHHBIE

PASPABOTAH U BHECEH MuHHCTEPCTBOM TSKEIOr0, JHEPreTHYECKOr0o U TPAHCHOPTHOIO MAINMHO-
crpoennsa CCCP

VTBEPXJIEH U BBEJIEH B IEUCTBUE Ilocranosienuem Iocynapcrsennoro komurera CCCP no
YIIPABJEHNI0 KAa4e€CTBOM NPOAYKIMHU U cTtanaapTam ot 05.07.90 Ne 2111
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