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4 YTBEPXIOEH npukazom MuHUCTEpCTBa CTPOUTENLCTBA U KUMULLHO-KOMMYHAaNbHOMO XO35MCTBa
Poccuiickon ®epepaumm ot 7 Hosbpsa 2018 r. N 707/np n BBeaeH B gencteue ¢ 8 mas 2019 .

5 BAPEMMCTPUPOBAH ®epgepanbHbiM areHTCTBOM MO TEXHUYECKOMY PEerynupoBaHuio U
meTponorun (PocctaHaapT)

6 BBEJEH BINEPBbIE

B cnyyae nepecmompa (3aMeHbl) Uru OMMeHbl Hacmosiwez20 ceoda fpaeusl coomeemcmeytowee
yesedomrneHue bydem onybnukogaHo 6 ycmaHosreHHoM riopsidke. Coomeemcmeytoulass UHgopMayus,
ysedomrieHUe U meKcmbl pasMewaromess makxe 8 UHGhopMayuoHHOU cucmeme obwe20 nonb308aHusl - Ha
ogpuyuanbHom calime paspabomyuka (MuHcmpou Poccuu) 8 cemu UHmepHem

BHECEHO W3awmeHenne N 1, yTBepxaeHHOe M BBegeHHOe B AencTtsue npukasom MwuHucTepcTBa
CTPOUTENbLCTBA M XUMULHO-KOMMYHarnbHOro xossnctea Poccuinckon ®egepaumm (MuHctpon Poccum) ot 23
Aekabps 2020 r. N 829/np ¢ 24.06.2021

N3meHeHune N 1 BHeceHO nsrotoButenem 6asbl gaHHbIX No Tekcty M.: CtangapTtuHdopm, 2020

BBeneHune
HacTtosiwun ceog npaeun paspaboTtaH B cooTBeTCTBMU ¢ PeaeparnbHbiM 3akoHoM oT 30 gekabps 2009
r. N 384-93 "TexHuuyeckuit pernaMeHT o 6€30MacHOCTU 34aHUIN U coopyxeHnn", PegepanbHbIM 3aKOHOM OT
27 pekabps 2002 r. N 184-d3 "O TexHUYeCKOM perynmposaHmn”.

Csog npasun BbiNonHeH astopckum  komnektmeom AO "HUL "CtpoutensctBo" - LHWUUCK
nm.B.A.KyuepeHko (g-p TexH. Hayk W.U.Bedsikos, FO.T.YepHos, kaHO. TexH. Hayk M.B.ApymioHsH,
O.B.Kpbinosa, A.M.ApymioHsiH).

MameHeHne N 1 Kk HacTosiwemy cBogy npasun paspaboTaHo aBTopckum konnektusom AO "HUL
"Ctpoutensctso” - LUHUNCK nm.B.A.KyyepeHko (O-p TexH. Hayk M.U.Bedskos, FO.T.YepHos, kaHA. TEXH.
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Hayk M.B.ApymioHsiH, A.M.ApymioHsiH).
(M3meHeHHas pegakuus, M3m. N 1).

1 O6nacTb NnpuMeHeHusA
1.1 Hactodwwnin cBog npaBunl pacnpoCTpPaHAeTCss Ha NPOEKTUPOBAHWE KOHCTPYKUMA 34aHUN W
COOPY>XEHWI, NOABEPXKEHHbBIX AMHAMUYECKUM BO3OENCTBUSAM, KPOME CEMCMUYECKMX, BETPOBbIX U B3PbIBHbIX.

(M3meHeHHas pegakuus, M3m. N 1),
1.2 HacTtosawwui ceof npaBun He pacnpocTpaHAeTCsa Ha NPOEeKTUPOBaHME OCHOBaHWA U (OyHOAMEHTOB
3[4aH1UIN U COOPYXEHUIN, NOABEPKEHHBIX JUHAMUNYECKM BO3OENCTBUAM.

2 HopmaTtuBHbIe CCbITKU
B HacToswwem cBoae npaBun NCNonb3oBaHbl HOPMATUBHBIE CChIMKU Ha CriefyoLlme AOKYMEHTbI:

FOCT 5781-82 Cranb ropsiyekaTaHass [Afis apMUPOBaHUSI  XKene3obeTOHHbIX  KOHCTPYKLMA.
TexHu4eckme ycrnoBus

FOCT 7348-81 [lpoBofoka M3 YrNepoaucTon CcTanu pAans apMuMpoBaHWUS  MpeaBapuTeslibHO
HanpPSXXeHHbIX XXene300E€TOHHbLIX KOHCTPYKUMI. TeXHUYECKNe yCrnoBus

FOCT 13840-68 KaHaTbl cTanbHble apMmaTtypHble 13 7. TexHu4eckue ycrnosms
CI 16.13330.2017 "CHulT 11-23-81* CtanbHble koHCTpyKuuKn" (¢ uameHeHunsimm N 1, N 2)

Cln 26.13330.2012 "CHwull 2.02.05-87 ®yHOameHTbl MalWuH C AMHAMUYECKUMW Harpy3kammu" (c
nameHennem N 1)

CIlN 63.13330.2018 "CHull 52-01-2003 BeToHHble M Xene3obeTOHHble KOHCTPYKUMWM. OCHOBHble
nonoxeHns" (¢ nameHeHmem N 1)

CIM 296.1325800.2017 3gaHus n coopyxeHus. Ocobble Bo3genctaus (¢ namexHeHnem N 1)

CH 2.2.4/2.1.8.566-96 [lpousBoacTBeHHass Bubpauus, BuUOpaumMsi B MNOMELLUEHUSX XKUMbIX U
0OLLIECTBEHHbIX 3AaHUI

MpumeyaHwue - MNMpu NoNb30BaHMM HACTOSALWMM CBOLOM MpaBwn Lenecoobpa3Ho NpoBepuTb OeNCTBUE
CCbINTOYHbIX JOKYMEHTOB B MHOPMAaLMOHHON cucTeMe OOLLEro nonb3oBaHWst - Ha oduUManbHOM canTe
befepanbHOro opraHa MCMNOMHUTENbHOW BnactTn B cdepe craHpapTusauuu B cetu WHTepHeT unu no
€XEerogHomy MHOpMaUNOHHOMY yKkasaTento "HauuoHanbHble cTaHgapTbl”, KOTOpbIM OMnyGrvMkoBaH Mo
COCTOSIHUIO Ha 1 AHBapsi TeKyLlero roga, U no BbiMyCckaM €XeMeCcs4HOro MHAOPMALMOHHOIO ykasaTtens
"HaunoHanbHble cTaHgapTel" 3a Tekywmn rod. Ecnv 3ameHeH CCbINOYHbIA JOKYMEHT, Ha KOTOpbIM AaHa
HeJaTMpOBaHHas CCblflka, TO PEKOMeHOyeTCA UCMNoSib30oBaTbh AEWCTBYIOLLYIO BEPCUID 3TOro AOKYMEeHTa C
Y4EeTOM BCEX BHECEHHbIX B JAHHYI BEPCUI0 U3MEHEeHUN. Ecnn 3amMeHeH CCbINOYHbIN JOKYMEHT, Ha KOTOPbLIN
JaHa [JaTupoBaHHas CCblflka, TO PEeKOMEeHAYeTCA UCMOorib30BaTb BEPCUI0 3TOr0 AOKYMEHTa C yKasaHHbIM
BbiLLE roA0OM yTBepXaeHus (NpuHaTus). Ecnu nocne yTeepxaeHUsa HacTosLwero ceoa npasui B CCbINOYHbIN
JOKYMEHT, Ha KOTOpbI JaHa AaTMpOBaHHAas CCbifika, BHECEHO M3MEHEeHUe, 3aTparmeatolLee NnonoxeHne, Ha
KOTOpOE [laHa CCblIflka, TO 3TO NOJSIOXKEHNE PEKOMEHAYETCS NPUMEHSATL 6e3 yyeTa AaHHOro n3ameHeHus. Ecnn
CCbINTOYHbIA  JOKYMEHT OTMEHeH 06e3 3ameHbl, TO TMOSfIoKEeHWe, B KOTOPOM [JaHa CCbifika Ha Hero,
pekoMeHayeTCs NPUMEHSATbL B YacTu, He 3aTparnsatoLlen a1y cebinky. CeegeHus o AencTBmMM CBOLOB NpaBusi
uenecoobpasHo nposepuTb B egepanbHomM nHGPOpMaUMoOHHOM hoHAe CTaHO4apTOB.

(N3meHeHHas pegakuus, Mam. N 1).

3 TepmuHbI U onpeaeneHns

B HacTodwem cBoge npaBun  MpUMMEHEHbl  crnefdylowme TEepMUHbl € COOTBETCTBYHOLLMMMU
onpeaeneHnsamu:

3.1 Bu6pousonatop: OCHOBHOM 3NieMeHT CUCTEMbl BUOPOMN30NSLIMN.

3.2 Bubpounsonsauua: Metoa BubpaumoHHON 3aLLMTbl, OCHOBaHHbIN Ha ocriabneHun cBssen mexay
WCTOYHMKOM BO30OY>XOEHNS U 3amaemMbiM OO bLEKTOM.
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3.3 okTaBHasA nonoca 4acToT: [lonoca 4acToT, Y KOTOPOW OTHOLLEHWUE BEPXHEN rPaHUYHON YacTOThbl K
HWXHEW paBHO 2.

3.4 pemndep: YCTPOMCTBO, CO3dalolLlee pacCessHue MexaHU4YecKOW IJHepruu, npumMeHsiemoe Ans
nogasneHus Bubpaumm konebaTensHOW CUCTEMBI.

(BBemeH gononHutensHo, Mam. N 1).

4 O0LWMme nonoxeHus

4.1 OCHOBHbIE NOJNOXEeHUA

4.1.1 lNMonoxeHns HacToALWEero cesoga NpaBuil PacnpoCTPaHSATCA Ha MPOEKTUpOBaHME, pacdeT U
3KcnyaTauuio 3gaHnii n COOPYXXEHUN, NOABEPratoLLMXCS 3KCNNyaTaLMOHHbIM OUHAMUYECKMM BO34ENCTBUSAM
N BO3OENCTBUSIM aBapUMHOIO TUMa, 3a UCKIKOYEHMEM B3PbIBHbIX, BO3HMKAIOLLMX, B YACTHOCTU, MPU NageHum
rpy3oB, aBapuMHOM OCTaHOBKE 06OPYaAOBaHUA U T.M.

(N3meHeHHas pegakuusa, Mam. N 1).

4.1.2 Hecywmne KOHCTPYKUMM 30aHUA U COOPYXKEHWUW, MNOABEPraloUXca  OMHAMUYECKAM
BO3AENCTBMAM, CreayeT MpoeKkTMpoBaTb B COOTBETCTBUU C TpeboOBaHMAMM OENCTBYIOLLMX CTPOUTENBHbIX
HOPM M MpaBuIl MPOEKTUPOBAHUA CTPOUTENbHbLIX KOHCTPYKLUMIA C Y4ETOM MOMOXKEHU HaCTOsILWEero cBopa
npaswun.

4.1.3 VICTOYHWMKN AMHAMUYECKMX BO3OEWCTBUA MOryT OblTb Kak BHYTPEHHWMW, PaCMONOXKEHHbLIMU
BHYTPW COOPY>KEHUS, TaK 1 BHELLUHUMU MO OTHOLLEHMWIO K COOPY>KEHUSM.

414 K BHYTPEHHMM WCTOYHMKAGM OTHOCATCA: BWOPOaKTMBHOE 06OpyAOBaHWe, [ABWXKYLLMECS
MeXaHW3Mbl, B 4acCTHOCTW, MOrPy34YMKM M MOCTOBble Tpanbl. BosgeicTBuMe oOT nocnegHux Hocat*
HeperynspHbIi Xxapakrep.

* TeKkCT JOKYMEHTa COOTBETCTBYET opurnHany. - NMpumeyaHue nsrotoButensi 6asbl AaHHbIX.

4.1.5 WcxogHble paHHble OnA MpPOBeAeHWs pacyeTa HeCylwmMX KOHCTPYKUWWA, noaBeprawLimxcs
BO3ENCTBUIO AUHAMUYECKNX Harpy3oK, AOMMKHbI COAepXaThb:

a) nnaHbl U paspesbl 34aH1s U COOPYKEHUS;

6) CXeMbl pa3melleHus O60pWJ,OBaHI/IFI C YyKa3aHnem BeCa u” crnocoba 3aKkpenyieHna Ha Hecyu.l,eﬁ
KOHCTPYKUNWN, a TaKKe BCEe NOJIE3Hble Harpy3Kku;,

B) XapakTepucTtnukn guHaMn4eCKnx Harpysok:

- HanpaBneHne U1 xapakTep NMPUMNOXKEHNA K KOHCTPYKLUM OUHAMUYECKUX Harpy3oK (COCpeaoToYeHHble
CUIbl, MOMEHTbI, pacrnpeaeneHHas Harpyska);

- cBegeHnss o6 M3MEHeHMU Harpy3kM BO BpPEMEHW: ANS FapMOHWYECKOM Harpysky - aMmnnuTygy u
nepuwog; Ans NepMoaNYECcKOn Harpy3ku - Mepuog U 3aKOH MU3MEHEHUs Harpysku 3a nepuog(bl), aMnuTygbl u
dasbl coCcTaBnALMX FAPMOHUK; AN OQHOKPaTHOW yAapHOW MW UMMYMbCHOW HAarpysku - 3akoH U3MEHeHWs
BO BpeMeHU (popmy nmnynbea);

- HanpaBneHune wu crnocob NpUNoXeHua umMmnyrnbCa K KOHCTPYKUUW; ONA nepunoanyeckux ynapoB U
MMnynbcoB - nepunoa U 3aKOH U3MEHEeHUA Harpy3ku 3a nepuop; Ana Harpy3ok, BO3HUKaAOWMX Npu nycke un
OCTaHOBKe MallUuH, - CKOPOCTU HapacTaHnA Unun y6bIBaHI/IF| vyucna O60pOTOB;

- eCnn MMNyIibCHAsA Harpyska BO3HWKAaET BCNEeACTBME yOapoB Tena Mo KOHCTPYKUMW, a 3Ha4YeHue 1
dopma umnynbca He N3BECTHbI, HEOOXOOUMO YCTAHOBUTb:

- BEC yAapstoLero Tena v oopmy ero yaapHoi yacTu,

- 3Ha4YeHune n HanpaelieHne CKOpOCTH Tefa B Ha4vane ygapa,



- KOS(*)(*)I/ILI,I/IeHT BOCCTaHOBI1EHNA NpK yaape U, N0 BO3MOXHOCTN NPOAOIIKMUTENBHOCTbL yaapa,

F) npn OTCYTCTBMN OAHHbIX O ANHAMUYECKUX Harpy3kax, yKka3aHHbIX B nepe4vncrneHmm B), - CBeeHnA o
MallnHax U yCTaHOBKaX, ABIAKLWNXCA NCTOYHUKaAMU konebaHuin, nossonsowme onpenennTtb 3TN HaArpy3ku
pacyeTHbIM NyTEM:

- TUMbl MALUWH, UX YMCIO 1 cnocob KpenneHna K HeCyLlnM KOHCTPYKUUAM;

- XapaKkTepucTuKM aBuratens (Bug OBuratens, MOLHOCTb, OOWMIA Bec M Bec poTopa, YMCro
obopoToB);

- yucno o6oPOTOB FMABHOIO Bana MalliuHbl B MUHYTY (MNM YUCIO XOAOB, YAAPOB B MUHYTY), @ Takke
CKOPOCTb WX HapacTaHusi Npu nycke u yobiBaHUS NPy OCTAHOBKE MaLLMWHbI;

- KMHEMaTMYecKylo CXeMy MallWHbl, pasmepbl U BeC OABWXKYLIMXCSH 4acTeill, MOMEHTbl WHepLuu;
3HaYeHMUs] SKCLLEHTPUCUTETOB BpaLLAIOLLMXCA YacTel, pagnmycoB SKCLEHTPUKOB, paguycoB KPpUBOLLIMMOB UK
XO[OB BO3BPATHO-MOCTYNATENbHO ABMXKYLLMXCS YacTel; BEC U CKOPOCTU YOapstOLMXCA YacTell B MOMEHT
yaapa, reomeTpuyeckme opMbl KOHTAKTHbLIX NOBEPXHOCTE;

,D,) cpeaHee 4ucro nyckos (BKJ'IPO‘-IeHVIVI) MallnHbl B CYTKW, CpeOHKO NpOoAOJIKUTENIbHOCTb pa6OTbI
MaLlMHbl Mexay ABYyMA nocnegoBatesibHbIMU NyCKaMu,

€) [aHHble O XapakTepe konebaHui OCHOBaHWMM YyxXe CyLecTBYLWMX 34aHMN (MaKCUMarnbHbIX
3HaYeHNAX CKOPOCTEN N YCKOPEHWIA);

X) cBefeHuss o npebbiBaHMM MoAen Ha Konebrniowwmuxcsi KOHCTPYKUMAX, C YKa3aHWeM cpegHero
BpemMeHn npebbiBaHnsA B NpoLeHTax k paboyeMy BpeMeHM;

1) 4N CTPOMTENbHOW NNOoLWaaKku - CBeAeHWs 0 XapakTepe 1 ypoBHe konebaHuin, 4acTOTHOM CocTaBe U
BO3MOXHbIX WCTOYHUKaX KonebaHwi, pacrornioXeHHbIX OT MPOEKTUPYEMOro 34aHWUS WM COOPYXEHUs Ha
pacCToSHUW:

700 M - OT >enesHbIX JOPOr U MPOMBbILLIIEHHBIX 30H,

230 m - oT aBTOMarucTpanen,

170 M - OT NMMHMI METPOMNONUTEHA.

(M3meHeHHas pegakuus, M3m. N 1).
4.1.6 PacueTbl BbINOMHAT Ha AeNCTBUE Harpy3ok, BbI3BaHHbIX:

a) HopmMarbHoW paboTo, NYCKOM M OCTAHOBKOW, B TOM YMCNE aBapUMHON, YCTAaHOBMEHHbIX B 30aHUU
MaLLMH 1 060pyaOBaHNsS C BO3BPATHO-NOCTYyNaTeNbHbIM, BpallaTenbHbIM U OPYrMM NOAOOHBIM ABUXKEHMEM
mMacg;

0) paboTon MaluH yaapHOro AencTBus (LUTaMnoB, MOMOTOB, MPECCOB, UCMbITATEMbHbIX MALUWH U
T.MN.), BO30YXXAaloLLMX KpaTKOBPEMEHHbIE, UMMYIbCHbIE Y @aHANOrMYHbIE Harpy3Ku;

B) ObICTPO MpUKNaAblBAEMbIMU UMW CHUMaeMbiMU cunamu (Npu  paspylieHun, B TOM 4ucre
BHE3amnHoM, HeCYLLMX 3NIEMEHTOB KOHCTPYKLMIA), CBOGOAHO NETALWMX UMK NagaroLwmnx YacTei;

r) yoapHbiMyY BO34ENCTBUSIMU, BbI3BAaHHBIMW B TOM YMCIE CTOJNIKHOBEHMEM TPaHCMOPTHLIX CPEACTB U
T.n. cornacHo TpeboBaHuam CI1296.1325800.

(N3meHeHHas pegakuus, M3m. N 1).

4.1.7 K BHELHUM UCTOYHUKAM, BO3[AENCTBUA OT KOTOPbIX NepeaalTcsl Ha KOHCTPYKUUU COOPYXKEHWUN,
OTHOCSITCS: TPAHCMOPTHbIE MarnCcTpanu ¢ MHTEHCUBHBLIM ABWXKEHMEM (aBTOMOOWIbHbIE 1 Xerne3Hble 4OPOory,
AVHUA  MEeTPOMOMnMTEHa); MNPOMbILMIEHHbIE  30HbI; CTPOMTENbHbIE NMAOWAAkM C  BUOPOAKTMBHBLIM

obopygoBaHuem (BUOpokaTKkaMu, yaapHbIMM YCTAHOBKaMM 1 T.1.).

(M3meHeHHas pegakuus, M3m. N 1).



4.1.8 [OuHammyecknin pacyeT HECYLUMX KOHCTPYKLMA MNPOMBILUMEHHbIX 34aHWUA U COOPYXEHWUA Ha
OencTBMe 9KCnIyaTaluMOHHbIX Harpy3ok OT BHYTPEHHUX WMCTOYHMKOB, Kak MpaBuio, HOCUT MOBEPOYHbIN
Xapaktep 1 HeobxoauM Ans NPOBEPKM JOMYCTUMOCTU NepeMELLEeHNA U BHYTPEHHUX YCUMUIA B KOHCTPYKLUSAX,
paccyMTaHHbIX Ha CTaTU4eckme Harpysks npuv COBMECTHOM AEWCTBMM CTaTMYECKOW W AMHAMUYECKOW
Harpys3ok, BbINoNHeHUs TpeboBaHui:

a) NPOYHOCTM, BLIHOCIIMBOCTM, AeOPMATUBHOCTU KOHCTPYKLWIA;
6) caHUTaPHO-TUIMEHNYECKMX HOPM;

B) TEXHOMOMIA, CBA3aHHbLIX C MPON3BOACTBEHHbLIM NMPOLECCOM.
(M3meHeHHas pegakuus, M3m. N 1).

4.1.9 MNpu pacyeTax COOPYKEHU Ha OMHAMMUYECKNE BO3OENCTBUSA aHANUTUYECKUMU NN YNCTIEHHBIMMA
MeTodamm Heobxoanmo onpegensaTb YacToThbl CODCTBEHHBIX rOPU30OHTabHbIX n
ropM3oHTanbHO-BpallaTenbHbIX konedaHum n Ans oTaernbHbIX 31IEMEHTOB KOHCTPYKLUWNA, rMaBHbIM 0Opa3om
nepeKpbITUI, - BEPTUKaNbHbBIX KonebaHnn.

4.1.10 Bo3amMoXHOCTb BO3by>xaeHns KonebaHui B pe3oHaHCHOW obnactu (30He) oLeHMBatoT pac4eTomMm,
NCNonb3ys AaHHbIE O XapaKkTepe AMHAaMUYECKUX BO3AENCTBUIA: aMMUTYAHbIE 3HAYEHMS U YaCTOTHbIN CNEKTP
coBCTBEHHbIX KonebaHun.

4.1.11 lNpun pacyeTHbIX 3HAYEHNSAX YACTOT COBCTBEHHbIX KonebaHunin 3NeMeHTOB KOHCTPYKLNA 30aHUR,
onpeferneHHblX Ha CTaguu MpPOEKTUPOBAHWSA, W COCTaBNAKLWMX YaCTOTHOrO Crektpa konebaHun,
BO3Oy)XgaembIXx BHEWHWMU WCTOYHMKamMn B npegenax wmeHee 30%, cnegyetr npegycmatpuBathb
WHCTpPyMeHTanbHoe obcnegoBaHme konebaHuim Ha nnowagke CTpoOUTENbCTBA C LeNbo:

a) onpegenuTb BUA konebaHun - nepuognyeckue, cBoboaHbIE, ClyYanHble U T.1.;

©0) BbIMMCNIUTE HYaCTOTHBIN CNEKTP;

B) onpedenuTb amMnnuTygHble 3HAYeHWUs MepemeLLeHUA, CKOPOCTEN U YCKOpPEeHWW u3 3anvcen B
peanbHOM BpPEMEHW WU OLEHUTb WX AOMYCTUMOCTb B COOTBETCTBMM C HOPMMPYEMbIMWU NpeaesibHbIMU
3HaYEeHUAMN.

(N3meHeHHas pegakuus, Nam. N 1).

4.1.12 KonebaHus CTPOUTENbHBLIX KOHCTPYKUWA B MOMELLEHUSIX XUMbIX U OOLLECTBEHHbLIX 34aHuN,
BO30y>X4aemble BHYTPEHHUMW U BHELUHUMW UCTOYHMKAMW, HE OOIDKHbI MPEBbIWATh NpeAenbHble 3Ha4YeHus

ypoBHel KonebaHwui (ckopocTew n yckopeHun) no CH 2.2.4/2.1.8.566.

(M3meHeHHas pegakums, M3m. N 1).
4.1.13 (NckntoveH, Nam. N 1).

4.1.14 KpuTtudyeckme ypoBHW YCKOpPEHWW korebaHun WWe,, Npy NpeBbILLEHUN KOTOPbIX BO3MOXHO

pa3BuTWe [OMONHUTENbHbLIX crnabo3aTyxalowmx OoCafoK, credyeT onpefenaTb MO pesynbTataM OMbITOB
opraHusauni, cBA3aHHbIX C pacyeTOM W MPOeKTUPOBaAHNEM OCHOBaHUI 30aHUIN N COOPYXXEHUN.

MpumeyaHue - Mpn OTCYTCTBUM OMBITHBIX A@HHbLIX AOMYCKAETCS MPUHUMATb Wi =15 cm/c 2 - gns
cnabbix rpyHTOB, W, =30 cM/C2 - NS NNOTHBIX FPYHTOB.

4.1.15 (WckntoyveH, Nam. N 1).

4.1.16 Ecnum pacyeToMm YCTaHOBMEH HEAOMYCTUMO BbICOKUM YpOBEHb KonebaHum KOHCTPYKLMUNA,
Heobx0AMMO NpeaycMoTpeTb cneumarnbHble MeponpuaTust (M3MeHeHVe PacnoNoXeHNs MaLLWH, MPUMEHEHNE
BMOpounsonsaummu, OanaHCMpoBKa, ypaBHOBELUMBaHWE W U3MeHeHue uucna obopoToB MawuH K T.4.),
NO3BONSIOLLME YMEHbLUNTL KonebaHus (CM. npunoxeHue A).

4.1.17 (WUcknroveH, Nam. N 1).

4.1.18 CylleCTBEHHOE YyBenuMyeHue MonepeyvHbIX CeYeHWW U apMMpOBaHWsS, a Takke WU3MeHeHue
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KOHCTPYKTMBHbBIX CXEM 3fIEMEHTOB HEeCYLUMX KOHCTPYKUMA B LENsX TMOHWKEHUs YPOBHS KonebaHuim,
CBA3aHHOE CO 3HaYUTENbHbIMM AOMOMNHUTENbHLIMK 3aTpaTamMu, OOMNyCKaeTCs NMULLb B OTAENbHBIX CyYasx u
JOMMKHO OBOCHOBBLIBATLCA  TEXHUKO-3KOHOMUYECKMM  pacyeToM, MOATBEPXAAlOLWMM  3KOHOMUYECKYIO
LiernecoobpasHOCTb NPOBEAEHUS] MEPONPUSATUIA KOHCTPYKTMBHOIO XapakTepa.

4.2 O6beMHO-NNTAaHUPOBOYHbIE N KOHCTPYKTUBHbIE peLueHUs
4.2.1 MawwuHbI, ycTaHOBKM M 060pyaoBaHue kateropun guHammuvHocTu lll, IV cnegyeT pacnonaratb Ha
nony nepBbIX 3TaXel MHOTO3ATaXKHbIX 3A4aHUA UMW Ha OTAENbHbIX KOHCTPYKLUMSX, HE CBA3aHHbIX C KAapKacoM.

MawwHbl, yctaHoBkM U obopygoBaHue kaTteropun guHamunyHoctm |, I, 1ll, 1V, cospatowme
OVHaMU4eckue Harpysku, OOMyckaeTCsl pacnonaraTb Ha KOHCTPYKUMSIX MOKPbITUS 340aHWS Npu yCrioBuK
BMGpounsonaummn.

YcraHaBnuBaemoe BHe 34aHui BUBpoakTMBHOE 0BopyaoBaHue kateropu AmHamudHocTtm I, IV
(Hanpumep, gn3enu, KOMNPECCOopPbI, KOMpbl, MOMNOTLI) criedyeT pacnoriaratb Kak MOXHO Aanblue OT XWUIbIX U
06LLECTBEHHbIX, @ TAKKE OT MPOMBILLIIEHHbIX 30aHWN.

(N3meHeHHas pegakuusa, Mam. N 1).
4.2.2 Bo3aMOXHbI iBa BUAa CBA3WN MalUMH M 060py0BaHMS C HECYLLIMMM KOHCTPYKLINSIMMU:

a) XeCTKad CBA3b: BUO CBA3U, NPU KOTOPOM MallnHa WK 3NneMeHT O60py,EI,OBaHI/IF| CBA3aHblI C
KOHCprKLLI/IeI7I cneunanbHbIMU XXECTKUMU KpenneHnamm nnm onnparTca Ha KOHCTPYKUNUIO bes erI'IJ'IeHI/IVI;

0) rmbkasa cBaA3b: BMO CBA3WM, NPU KOTOPOM MeXZYy MalWHOM Mnu 3nemeHTom obopydoBaHus U
HecyLlel KOHCTPYKUMEN BBOAATCS MNOAATNMBblE BCTaBKM - BUOPOU3ONATOPbI C LEMb YMEHbLUEHMWS
OVNHaMUYECKOro BO3AENCTBNSA Ha KOHCTPYKLMIO (aKTMBHas BUOPOU30MALNS) NN C LENbIO U30MSALUA MaLUUHBI
unu npubopa ot konebnioLencs KOHCTPYKUuM (NaccuBHasi BUOponsonsauus).

[na kaxgoro m3 YKa3aHHbIX BUOOB CBSI3eM MaLUuH Unn OGOpy}J,OBaHVIﬂ C HECYWWMNMUN KOHCTPYKUMNAMMU
aonyckaeTca aBa cnocoba YCTaHOBKU:

a) HenocpeaCcTBEHHO Ha KOHCTPYKLIMIO U BUBPOU30NATOPSI;

0) Ha cneumanbHbIN NOCTaMeHT (GeTOHHas MMM xene3obeToHHasa NoAyLlka, MeTannuyeckas pama u
T.0.), ONVPAaILLIMINCS Ha KOHCTPYKLUMIO UM BUBPOU3ONATOPLI MK SBASIOLLMINCS HYacTbi KOHCTPYKLNN.

MpumeyvaHus

1 Bo nsbexaHue rOPU3OHTAalbHbIX CMeLLeHNI cBOBOOHO CTOSILLMX UMK BI/I6p0VI3OJ'Il/IpOBaHHbIX MaLllinH
cnenyet yCTaHOBUTb YCTPOVICTBa erﬂﬂeHMl?l nnm 6oKoBbIX ynopos, NpenATCTBYHLWNX 3TUM CMELLEHUAM.

2 Pa3mepbl 1 BEC MOCTAaMeEHTa Npu yCTaHOBKE Ha BUOPOU30NATOPLI, KpOME 0ObIYHBIX KOHCTPYKTUBHBIX
TpeboBaHuiA, oONpeaensanTca OUMHAMUYECKMM pacyeToM pAna  obecneveHusa Hagnexawero addekTa
BMOpomsonauuu.

4.2.3 MawwuHbl N YCTAHOBKM C OOMbLWIMMW OUHAMUYECKMMW Harpyskamu criegyet onupatb (nmbo
noABeLnBaTh) Ha crneumanbHble OMOPHbIE KOHCTPYKLMKW, HE CBSA3aHHbIE C KapKacom 3gaHusa. B otaenbHbIX
Cnyyasx cregyeT Takke MPUMEHATb OMOPHbIe KOHCTPYKLUMU, COeAMHEHHbIe C KONIOHHaMK Kapkaca, HO He
CBSI3aHHbIE C NEPEKPLITUAMN.

(M3meHeHHas pegakuus, M3m. N 1).
4.2.4 KOHCTPYKUUKN 30aHWIA U COOPYXXEHWUI, B KOTOPLIX yCTaHaBNMBalOT MalUuHbl 1 0O0OpyLoBaHue C
OVNHaMUYECKUMU, B TOM YUCIIE UMMYTBbCHBIMW Harpy3kamu, cnegyeT BbINOMHATL U3 ene3obeToHa.

Mpu Hanuumun mawwH Kateropum auvHamudHocTn IV (cm. Tabnvuy 4.7) cnegyeT NpPUMEHSTb
MOHOMMWTHbIE U COOPHO-MOHONMUTHbBIE Xene306eTOHHbIE KOHCTPYKLIMK.

4.2.5 YCTpONCTBO NEPEKPLITUIA OOIMKHO obecneyvmBaTh AOCTATOUHYH XECTKOCTb B CBOEW MIIOCKOCTH,
4TObObI FOPU3OHTANbHbIE OUMHAMMUYECKME Harpy3kM pacnpefensnucb Ha BCE pamMbl Kapkaca WM CTEHbl
30aHus (oTceka, ecnv 3gaHve paspesaHo AedOopMaLMOHHBIMU LWBaMW).

MpyM nNpPOEKTMPOBaHWM COOPHBLIX Kenes3obeTOHHbIX MepeKpbITUn  credyeT npeaycmaTtpuBaTb
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COOTBETCTBYKOLUME KOHCTPYKTUBHbIE MEPONPUATUA, obecneunBawowme CBA3b NAUT opyr C Apyrom.
ﬂ,epeBﬂHHble nepekpbiTna B BUOEe HaACTUIOB MO MeTarmin4eCkum Sankam nog MalwuWHbl C AMHAMUYECKUMM
Harpys3kamu Bbllle kateropmm JuHaMn4HOCTU I NpUMEeHATb HE cneayerT.

4.2.6 I'Ip|/| HeobXxo4MMOCTU KECTKOCTb Kapkaca 30aHuda unn coopyXeHud cnenyet nosbillatb C
NOMOLLUBbHK cneunanbHbIX OONONHUTENbHbIX ,qwaq)parM, CBA3aHHbIX C KapKacoMm. ﬂ,l/la(bpal'Mbl aonyckaeTca
BbINOSNHATbL B BUAE Xene3obeToHHbIX neperopogok n pam, KpeCTtoBbIX UIMN NopTalibHbIX CTallbHbIX CBS3EN.
JKecTkocTb 3gaHus B npoAosibHOM HanpaBJieHMn [OonyCcKkaeTcAa YyBenn4dmBatb nMNyTemMm 06pa3OBaHMﬂ
npoaoJibHbIX paM C XEeCTKMMU y3raMin 3a CHET XKEeCTKOro coeanHeHnA pmreneVl C KOJIOHHaMu.

KecTkoCTb KapkacHO-MaHenbHbIX 34aHWA criefyeT MOoBbIWaTb MNyTEM COOTBETCTBYIOLLEN pacKrazku
CTEHOBbIX NaHemnemn.

427 B HecywuMx KOHCTPYKUMSAX, NOABEPralowmnxca BO3OENCTBUIO AUHAMUYECKMX Harpysok,
npuMmeHeHne 6eToHa NPoeKTHOM Mapku Huxe B20 He ponyckaeTcs.

4.2.8 B npeaBapuTenibHO HamnpsiKeHHbIX Xene306ETOHHbIX KOHCTPYKUMSAX, MOAMEeXallnx pacyeTy Ha
MPOYHOCTb C YYETOM BbIHOCIMBOCTM, MUHUMamnbHas NPOEKTHasi Mapka GeToHa M KybuKoBasi MPOYHOCTb
GeToHa Mpu ero obxaTun OOMKHbI OblTb yBenuyeHol Ha 20-25% Mo OTHOWEHUI K MPOYHOCTU GeToHa,
NPUHATON MK CTaTUYECKOM pacyeTe.

429 B xene3obeTOHHbIX KOHCTPYKUUSAX, MOAMeXalMx pacyeTy Ha MpPOYHOCTb C  Yy4eToM
BbIHOCNMBOCTW, apMaTtypHas cTanb npuvHMMaeTcs no Tabnuue 4.1 B 3aBUCUMOCTM OT TeMnepaTypHbiX
YCNOBUIN 3KCMyaTauum KOHCTPYKLUNA.

4.2.10 Ons KOHCTPYKUMIN, HE MOAMEeXallMx pacyeTy Ha MPOYHOCTb C y4YeToM BblHOCNMBOCTM (5.7),
apmMaTypHas cTanb nNpuHuUmMaeTcs B cooTBeTCcTBMM ¢ TpeboBaHuamu CI1 63.13330, npeabsBnsieMbiMn K
KOHCTPYKUMAM, paccyMTbiBAaeMbIM Ha CTaTUYECKUE Harpy3Kku.

Tabnuua 4.1 - CBogHaa Tabnuua ansa onpegeneHus o6nactv NPYMEHEHUs apmaTypHbIX cTanen B
Kene3o6eTOHHbIX KOHCTPYKLUSX, NOABEPratoLLMXCA AeNCTBUI0 ANHAMUYECKMUX Harpy3ok

Bug v knacc apmartypel XvmMunyeckmin coctas Ona- TemnepaTypHble yCrioBus
(mapka) ctanu; meTp, 3KCMyaTaummn KOHCTPYKLIMIA
HOpMaTMBHbIE MM B OTan- [ Ha OTKPbITOM BO3AyXe U B
OOKYMEHTBI, nuea- HeoTannMBaeMbIX 34aHNSX
pernameHTVpyloLime npu Temnepartype, °C
KayecTBO apmaTypbl eMbIX o HWXe Huxe -40
3na- -30 -30 oo no -55
HUAX -40
ApwmatypHas ctanb knacca A-l Ct3kn 6-40 + + + +
(A240)
Ct3nc + + + -
Cr3cn + + - -

no MOCT 5781

ApwmartypHas ctanb knacca A-lll 35IC 6-40 + + - -
(A400)
25I2C + + + +1)
322Pnc + + - -

no FOCT 5781

ApwmatypHas cTanb knacca A-1V 80C 10-32 + + + +2)
(A600)
20Xrau + + +
+2)




no FOCT 5781

ApwmartypHas ctanb knacca A-V 23X2r2T 10-32 +2) +2) +2) +2)
(A800)
no FOCT 5781
ApwmatypHas ctanb knacca A-VI 22X2M2AK0 10-22 + + + +
(A1000)
22X2r2p + + + +
20X2r2cprP + + + +

no FOCT 5781

Mposonoka apmatypHas BP-2 knacca(llo TOCT 7348 - + + + +
npoyHoctn 1400, 1500

KaHaT apmatypHbin (npagn) K7 Mo FOCT 13840 - + + + +
knacca npoyHoctn 1400-1700

1) ApmaTypHas cTanb MOXeT NPUMEHATLCS TONBKO B BSI3aHbIX kapkacax 1 ceTkax.

2) ApmaTypa MOXeT NPUMEHSTLCS B BULE LIENbIX CTEPXHEN MEPHOMN AMMNHBI.

MpumeyaHue - 3Hak "+" 03HayaeT NpMMeHeHne AoNnycKaeTcs, 3Hak "-" - NpUMeHeHne He JonycKaeTcs.

Tabnuua 4.1 (M3ameHeHHas pepakums, Nam. N 1).

4.3 [luvHaMMyecKne xapakTepucTUKN MaTepruanoB KOHCTPYKLUNA

4.3.1 PacuyeTHble COMPOTUBIEHWSI MaTepuarioB CTPOUTENbHbIX KOHCTPYKUWIA, BOCMPUHMMAIOLLUX
AVHaMUYeckue Harpysku oT MallvH, YCTaHOBOK M 060pyaoBaHus, NMPUHUMAOT HE3aBUCUMMBIMU OT CKOPOCTU
[eopMUpPOBaHMST M PaBHBLIMU PaCYETHbIM COMPOTUBIEHMSIM MpPU CTaTUYECKoM HarpyxeHun. Moaynb
ynpyroctu MatepuarnioB MNpu AMHaMUYECKOM HarpyXeHUM MPUHUMAOT PaBHbIM CTaTUYECKOMY MOAYIo
ynpyrocTu.

3HayeHvne moayns casura npuHuMaroT paBHbiM 0,35 oT Mmoaynsa HOHra.

MprmeyaHus

1 MNpu pacyeTe orpaxgaloWwmnx U HECYLUMX KOHCTPYKUMIA Ha KpaTKOBPEMEHHbIE OLHOKpaTHbIE
ONHaMU4eckme BO3OENCTBUSA, HE CBSA3aHHblE C HOpMarnbHOMW paboTol MallvH, YCTAaHOBOK M 060opyaoBaHusA
(Hanpumep, Npu aBapusax), 4ONyCKaeTCa pas3BUTUE NnacTU4eckux aecopmaumii n paspylleHne oTAenbHbIX
3NIEMEHTOB KOHCTPYKUMIW, €cnv 3TO He Bbi3biBaeT HeobpaTumbix nocnencteuin. [lpu atom cnegyeT

YUUTbIBATb YBENMYEHNE NPEaEnoB NPOYHOCTU U TEKYHECTM NPU BbICOKUX CKOPOCTSIX A4eDOPMUPOBAHMS.

2 NMpw npoBegeHN ANHAMUYECKUX PACYETOB HECYLLMX KOHCTPYKLMIA B Ka4ecTBe Mogynsa ynpyroctn E
cnegyeT NpYHMMATb:

ONA CcTanbHbIX KOHCTPYKLUWUIA - MOAYIb NPOAOMBHON YyNpYrocTy;

OETOHHBIX U Xene300eTOHHbLIX KOHCTPYKUMIA - MOZYIb YNPYroctn 6eToHa nNpu cxaTuu;
KaMEHHbIX 1 apMOKaMeHHbIX KOHCTPYKLUMIA - HaYanbHbIA MOAYNb YNPYroCcTu KNnagku,
aepeBaAHHbIX KOHCTpyKumin E=10 Mla He3aBMCUMO OT NOPOAbl ApPeBECUHDI.

Ons mogyns caBura KUpNMYHOM KNagku M 6ETOHHbLIX NaHenen orpaxgeHvus JonyckaeTcs NpuHMMaTh
npubnukeHHoe 3HaveHne G=0,3E, rae E - HayanbHbIN MOGYIb YNPYroCcTU KUPMUYHON KNaaku.

4.3.2 CnocobHoCcTb MaTepuana KOHCTPYKUMA norfowaTte 3Hepruo konebaHunm Bcneacteue
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BHYTPEHHEro TpeHus, oGycnosnmaaroLu,aﬂ* 3aTtyxaHue cBoboOHbIX  konebaHui, Xapaktepusyertcs
KOS(*)(*)I/ILI,I/IGHTOM nornoweHns Y, npeacrtaBnAavWnMM OTHOLLUEHUE 3HEpPruu, HeO6paTMMO NornoLweHHON B

KOHCTPYKUMU 32 OOWH MOJHbIVA LMK KorebaHuii, K NOMHON SHeprMmn ynpyrmx konebaHuin KOHCTPYKLMM 3a TOT
xe umkn. KoaddpuumeHT normoweHns Y paBeH yABOEHHOMY NOrapuMUYEcKOMY [OEKPEeMEHTY

& COBCTBEHHbIX KOnebGaHum KOHCTpyKuun. KoadduuueHT Heynpyroro conpotmBrneHus 7 , 3HadeHus
KOTOpPOro ANns pasnuyHblXx MaTepuanoB (Mpu M3rMbHbIX KonebaHWsX KOHCTPYKUWIA) npuBedeHbl B Tabnuue

4.2, BblUMCNAOT N0 hopmyne

* TekcT OOKyMeHTa COOTBETCTBYET OpuUrnHany. - I'Ipmmeanme narotoBuTens 6asbl AaHHbIX.

_w_ 8
?_231: T

(4.1)

OudbdepeHumaumen koapuumneHTa Heynpyroro CONpPOTMBIEHUA MO KaTeropusam LUHAMUYHOCTU
(Tabnuua 4.2) npubnmXeHHO y4MTbIBAETCA 3aBMCUMMOCTb MOTTOLLEHNS SHEPrMM BCNeAcTBME BHYTPEHHErO
TPEeHUs OT ANHAMUYECKUX HAMPSDKEHMUIN B KOHCTPYKLUAX.

Tabnuua 4.2 - 3HayeHunsa koadpuumneHTa

MaTepuan 3HaveHusa koadpduumenta
npu AMHaMUYECKOW Harpyske npv MHaMUYECKOMN Harpyske
kateropun | n ll kaTeropun Il n IV

XKene3obeToH:

HeHanpsAXXeHHbIV 0,05 0,1
npensapuTenbHO HaNPSXXeHHbIN 0,025 0,05

lMpokaTHasa cTanb 0,01 0,025
KupnuyHas knagka 0,04 0,08

Oepeso 0,03 0,05

4.3.3 B cnyyae cocTaBHOW, MHOrOCIOMHOM WU KOMOWHMPOBAHHOW KOHCTPYKUWNA, BbIMNOMHEHHbLIX W3
pasnu4yHbIX MaTepuanos, KOaduUMeHT 7 BbIMMCHAT Mo popmyrne

m
Z-Tnﬂn
n=1

—nl 4.2
¥ I3 (4.2)

roe Yy - K03aULUMEHT HEYNPYroro CONPOTMBEHNS N-FO 3fIEMEHTA WUIMM COCTABHOM YacTy KOHCTPYKLWK;

L}, - XecTKoCTb N-ro anemeHTa Ny CoCTaBHOWN YacTy;

#1 - YNCNO 3NIEMEHTOB NI COCTaBHbLIX YacTemn KOHCTPYKUWNU;

[1- cymMMapHas XXeCTKOCTb, BbluMcnaemas no cbopmyne

m
D=30,
n=1
YKeCcTKOCTb COCTaBHbIX 4YacTeh Afs MOHOMWUTHOIO ceyeHus cregyeT onpegendts OTHOCUTENBHO
HEenTparbHOW OCU BCEro cevyeHunsl, Angd HEMOHOMUTHOIO - OTHOCUTESBHO CBOEN HENTPASbHOW OCMU.

’

4.3.4 Pac4yeTHble CONPOTUBMEHUS MaTepuanoB KOHCTPYKUUKW, NOABepralwLlmxca OeNCTBUIO
CTaTU4eCKMX N ANU30ANYECKNX OUHAMUYECKUX Harpy3ok (4.4.2), cnegyeT NpYHMMAaTb TakUMM Xe, Kak U npu
pacyeTe Ha NOCTOsIHHbIE CTaTUYeCKUe Harpysku.
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4.3.5 PacuyeTHble COMPOTMBIIEHUA MaTepuanoB KOHCTPYKUMW, NoABepraluxcd OAHOBPEMEHHOMY
OENCTBUI0 CTaTUYECKUX U CUCTEMAaTMYECKUX OMHAMMUYECKUX Harpy3ok (4.4.2), cneagyeT BblUUCNATb NyTeEM
YMHOXEHUS1 pacyeTHbIX COMNPOTUBIEHUN ANSA CTaTUYECKMX Harpys3ok Ha MOHMXalWwmn KoadpduumeHT [,

3aBUCALLUMA OT OTHOLUEHUS HaUMEHbLUEero HanpsbkeHnsa B pacCcYUTbiBAEMOM CEYEHUN 3neMeHTa Ty K

HaVIGOJ'IbLUGMy HanpskeHUo Sy (Ka>|q:|,0e Hanps>xeHne co CBOUM 3HaKOM) n OﬂpeﬂeﬂﬂeMbIVI cornacHo

OENCTBYIOLLMM HOPMAaTMBHBbIM OOKYMeHTaM (cTanbHble KOHCTpykumm - CIT 16.13330; xene3ob0eToHHble
KoHCTpykummn - CI1 63.13330). OTHOWEHNE HaMMEHbLLEro HanpsikeHUs K Hanbonblemy [ BbIMUCASIOT Mo

dopmyne
P T1ig. (4.3)

rae 5 =0 - oTHoweHne abContoTHON BenuMYMHbLI HanbOomMbLIEro AUHAMWYECKOro HanpskeHus (ycunus) K

abConOTHONM BENMUYMHE CTAaTUYECKOro HanpsiXeHus (ycunus).

4.3.6 JKeCTKOCTb  HECywMX  KOHCTPYKUMW,  BOCMIPUHUMAIOLWMX  OMHAMWUYECKME  Harpy3ku
3KCMIyaTauMOHHOrO XxapakTtepa, cregyeT onpefensitb no opmynam, WCNonb3yeMbiM B CTaTUYECKUX
pacueTax, Npu ycrioBum ynpyrorn paboTsl Matepuana.

XKectkocTb  n3rmbaemMbix  9NEMEHTOB  XKene300EeTOHHbIX  KOHCTPYKUWUWA,  NPUMEHSeMbIX B
MPOMBILUIEHHBIX 3A4aHUSX MOA MalUMHbl U YCTAHOBKW C AMHAMWYECKMMW Harpyskamu, npu onpegeneHun
AVMHaMNYeCKUX NepemMeLLIeHUA 1 HaNpsXXeHU JonyckaeTcsa onpeaenaTs no dopmyne

B=FRE_J, (4.4)

roe &5 - Moaynb ynpyroctu 6eToHa;
J - MOMEHT MHEPLMM MOMEePEeYHOTO CeYeHVsi arieMeHTa (4nsi apMUPOBaHHBLIX KOHCTPYKUMIA 6e3 ydeta
apmartypbl).

4.3.7 XecTtkocTb uM3rMbaemMbIX 3NEeMEHTOB Kene300ETOHHbIX KOHCTPYKUMA NpW  Hanuuuu
COOTBETCTBYIOLMX IKCNEPUMEHTarbHbIX AAaHHbLIX AOMycKaeTcs onpeaensatb ¢ y4eTOM pacKpbliTUA TPELUH B
pacTAHyTOM 30He GeToHa.

4.4 lnHaMn4yeckne Harpy3ku oT MalluH u o6opyaoBaHus

4.41 [OuHammyeckas Harpyska xapakrepusyeTcs BMAOM (CuMna, MOMEHT), 3aKOHOM W3MEHeHWUs BO
BPEMEHN €€ BEMUYMHbI (rapMOHMYeckasi, nepuoguyveckasl, WUMMyNbCHas, BHE3anHO MPUIOXKEHHast),
pacrnpocTpaHeHNeM (HEMoABWXHAsA, OBWXKYLLAACA C MOCTOSIHHOW WM MEPEMEHHON CKOPOCTbIO W Ap.),
HanpaBneHnem (BepTuKamnbHas, ropuM3oHTanbHas W Op.), XapakTepoM pacnpeneneHuss rno KOHCTPYKLMMK
(cocpepoToyeHHas, pacnpegeneHHas no 3afaHHOMY 3aKOHY).

4.4.2 InHaMn4yecKMe Harpy3ku B 3aBMCMMOCTU OT NMPOAOIPKUTENBbHOCTM BbI3blBAEMbIX UMW KonebaHun
1 Nepuogu4HoOCTU OENCTBUA AEeNATCA Ha eAMHUYHbIE N BblHYXAeHHble. K e AMHMYHBIM Harpy3kam OTHOCATCS
OAMHOYHbIE WMMYNbCbl W yAapbl, KpaTKOBPEMEHHbIE Meperpysku B aBapuiHbIX pexunmax, Harpysku,
BO3HWKaloLLMe Npu Mycke U OCTaHOBKE MalUWH BO Bpems nepexoga 4epes pe3oHaHC (Npu Yucne nyckos B
CYTKM MeHee nATM) M T.A4. K BbIHYXOEHHbIM Harpyskam OTHOCATCA Mepuoauyeckme U Henepuoamyeckue
Harpysku npu perynsipHo/ paboTe MallMH M YCTaHOBOK B paboyem pexume, a Takke MHOrokpaTHble
UMMynbChbl U yAaphbl, NPy 4eNCTBUM KOTOPbIX HEOOXOAUMO YYNTbIBATb YCTaANOCTHbIEe ahdeKTbI.

4.4.3 AnHaMmunyeckue Harpyskm oT MalnHbl NN MexaHu3Ma MOMHOCTLIO onpeferieHbl, eCriv N3BeCTHbI
HanpasneHue, NMUHUA OENCTBUS W 3aKOHbl M3MEHEHUS BO BPEMEHM WX [MaBHOIMO BEKTOpa W rfaBHOro
MOMEHTa.

4.4.4 HopmaTuBHble AMHAMWYECKUe Harpysku, passumBaemble MallMHaMu, criegyeT onpeaensitb no
4.4.5, pacyeTHble - N0 4.4.12.

4.4.5 HopmaTuBHOE 3HayeHWe aMnnnTyabl AUHAMUYECKOW Harpyskn R, M3MEHSIOLWENCa BO BpeMeHU
MO rapMOHMYECKOMY 3aKOHY, BbIYUCNAOT MO hopmyne
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R = mem® (4.5)

roe 1 - Macca BO3BPaTHO-MOCTYNaTeNbHO ABWXKYLUMXCS WM BpallaloWMXCA 4YacTeid  MallvHbl,
BbluMcnsiemas no doopmyrne
o
=
g

30ecb (F - HOMMHamnbHbIA BeC BO3BPATHO-NMOCTYMNATENbHO [ABWXKYLLMXCS WM BpaLlaloWMXcs 4YacTen

MallWHbI,
E - YCKOpEeHUEe CUnbl TAXECTH;

g - aMnnuMTyga nepeMeLLeHuii LeHTpa Macc, paBHasi paguycy I3KCLEHTpuKa, MOSMOBMHE Xoha B
MallMHaxX C BO3BPATHO-NMOCTYMNaTeNbHbIM  OBWKEHWEM  MacCbl, HOPMAaNbHOMY  3KCLEHTPUCUTETY
BpalllaloLencss Maccbl B POTALMOHHbBIX MallMHaxX UMM HOpManbHOMY MPUBEAEHHOMY SKCLIEHTPUCUTETY Npwu
CIOXXHOM [JBWXEHUU YacTen;

) - Kpyroeasi YacToTa BpalleHus rnMaBHOro Bana mMalluHbl, pag/c, Bbluucnsemasi no opmyne

Nr

=
a0

3gecb i - yncno o6opoTOoB rNaBHOMO Bana MallvHbl B 1 MUH.

[nsi MalnH C KOHCTPYKTMBHO HEeypaBHOBELLEHHBIMU ABWXKYLUMMUCS YacTsiMu (Hanpumep, Ans MalluvH
C 3KCLLEHTPUKOBBLIMM MexaHn3mMamm) 3HadeHne G onpenensiioT kak CyMMy BECOB [ABWXKYLLUMXCS YacTen, a e -
Kak paguyc aKCLEHTpUKA.

Ons MawvH C HOMWHaNbHO YpaBHOBELLUEHHbLIMU BpallawWMMUCA YacTsaMu  (UeHTpudyru,
BEHTUMNATOPLI M T.M.) 3HadeHMe G npeactaBnsdeT coOON MOMHbIA BEC BpaLlaloLWMXCs YacTen (Hanpvmep, B
ueHTpudpyrax - Bec 6apabaHa u Bana BMecTe C 3aroflHEHNEM), @ 3HAYEHNE € - IKCLLEHTPUCUTET, PaBHbIN
pacyeTHOMY CMELLEHMIO LLleHTpa BpaLLaloLLMXCA Macc OT OCU BpaLLeHUs.

HOpMaTMBHoe 3Ha4YeHne amnnntyq BepTI/IKaJ'IbHOIZ n FOpl/I3OHTaJ'IbHOI7I CcoCTaBnsoLen Harpy3ok RH}' )

A, BBIUKUCNAIOT NO opmyre

n
Rny = Ry = LLEG: =H- G, (4.6)

roe k- koadduumneHT nponopumoHanbHOCTU, NpuBeaeHHbI B Tabnuue 9 CI1 26.13330.2012.

4.4.6 MNpun pacyeTe KOHCTPYKUMIA HA UMNYTbCHbIE BO3AEWCTBUS B 3aBUCMMOCTW OT BPEMEHN OEeNCTBUS
crnepyeT pasnuyatb [Ba BuAa Harpy3oK: KpaTKOBPEMEHHbIA MMMYMbC U MIHOBEHHLIA UMMynbc. Mmnynsc

cUMTaeTCs KpaTKOBPEMEHHbIM, eCnv NPOAOIKMTENbHOCTL ero aeiictena 017, =T = 257 | u MrHoBeHHbIM,
€Cnm NpoaosmkuTenbHocTb uMnynbca T < 0,17, . 3pnecs 7] - HanGonbwuii (OCHOBHOM), f} - HaMMEHbLUMIA

nepnobl COBCTBEHHbIX KonebaHuii KOHCTPYKUMK. 1N KOHCTPYKUMM C 1-I cTeneHblo cBoboapl 2, = 4, ans
KOHCTPYKUMM C GECKOHEYHO GOrbLUMM YMUCIOM CTeneHen cBOGOAbl MpW ornpedeneHus BuUaa UMMynbca
ponyckaetcs npuHumaTs £, = 0,057

MpumeyaHus

1 Mpn T3> 257 , pacyeT KOHCTPYKUMM Ha [encTBMe Harpysku P(f) criegyeT cBoauTb K ee

cTaTU4eckoMy pacyeTy Ha AeNCTBUE OKBMBAmeHTHOM Harpysku X7, roe ff - makcumarnbHoe 3HaveHue
nepemMeHHON Harpysku, a X - koadduumeHT, onpegensembin no tabnuue 4.3 B 3aBUCUMMOCTM OT BuAa
dyHKUuMn  P(f) n OTHOCUTENbLHOW MNPOAOIMKUTENBHOCTU OEeNCTBUSA CUMbl ’I:':’I:J’T{ , CTpemswenca ¢
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yBenuMyeHnem T K1 unu 2.

2 PacuyeT KOHCTPYKUMM Ha BHe3arnHyo Harpysky Wiuv pasrpysky criegyeT NpoBOAWUTb Takke COrfacHo

npuMedannio 1. B aTom cnyyae ) - BennuMHa NPUNOXEHHON UM CHATOM Harpysku, X =2 AN BHe3anHoi

Harpy3ku u X.=1 - ansi BHe3anHomn pasrpysku.

4.4.7 Tlpn pacyeTe KOHCTPYKUWA C N CTENeHAMU CBOOOAbI Ha WMMMYNbCHbIE HArpysku, COrnacHo
HacTodAeMy CBOAY npaBur, KPaTKOBPEMEHHbIN WMMMYNbC, OEWCTBYIOLMIN Ha KOHCTPYKUMIO, criegyet
3aMeHATb, B Lenax yaobcrea n egMHCTBa MeToda pacyeta, COBOKYMHOCTbIO N 3KBMBANEHTHbIX MTHOBEHHbIX

WUMMNYNbCOB, COOTBETCTBYHOLLUX PA3NNYHbIM COBCTBEHHBLIM chopmam KonebaHnin KOHCTPYKLUN.

MrHOBEHHbIN MMMNyIbC, AKBUBANEHTHbIN KpaTKkoBpeMEHHOMY Mo HavanbHON amnnutyne j-ro TOHa

COBCTBEHHBIX KONIEBGaHNN KOHCTPYKLUMW «3; , BBIYUCAAKOT MO dhopmyrie

S =55 (=1,2, ..., n). 4.7)
Tabnuua 4.3 - 3HaueHns k03 PULNEHTOB El X
=TT dopma umnyneca #iz)
fit) ; fit) ] f(f) . bifi] ’ f(f) 1N (f)

= o B i I £ T m| ol - I UM I

g X g X B X g X g X g X
0,01 1,000 - 1,000 - 1,000 - 1,000 - 1,000 - 1,000 -
0,10 0,983 - 0,990 - 0,990 - 0,991 - 0,994 - 0,993 -
0,20 |0,936 - 0,958 - 0,958 - 0,963 - 0,968 - 0,974 -
0,30 |0,858 - 0,905 - 0,905 - 0,917 - 0,930 - 0,943 -
0,50 0,637 - 0,755 - 0,761 - 0,785 - 0,811 - 0,849 -
0,70 0,455 - 0,569 - 0,631 - 0,625 - 0,667 - 0,724 -
1,00 0,318 - 0,369 - 0,494 - 0,433 - 0,480 - 0,543 -
1,40 (0,227 - 0,253 - 0,379 - 0,277 - 0,306 - 0,365 -
1,80 (0,177 - 0,192 - 0,307 - 0,192 - 0,208 - 0,252 -
2,00 (0,159 - 0,172 - 0,280 - 0,167 - 0,184 - 0,212 -
3,0 0,106 2 0,112 1,05 (0,195| 1,84 |0,104 1,2 0,117 1,1 0,119 1,12
6,0 0,053 2 0,054 1,03 (0,102 1,92 (0,045 1,09 0,056| 1,05 0,055 1,03
9,0 0,035 2 0,036 1,02 (0,069| 1,94 |0,029 1,06 0,037 0,037 (0,035 1,01
10,0 (0,032 2 0,032 1,02 (0,062 1,95 |0,026 1,05 0,033 1,03 (0,032 1,01
15,0 |0,021 2 0,021 1,01 0,042 1,97 0,017 0,04 0,021 1,02 |0,021 1,0
20,0 (0,016 2 0,016 0,01 (0,031 1,97 10,013 1,03 0,016 1,02 0,016 1,0
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Mpumedanne - g <1 - KOIMDULMEHT, 3ABUCALLMIA OT OTHOLIEHWS i = T/T; MPOAOIKNTENBHOCTU KPATKOBPEMEHHOTO
UMMynbca K nepuoay 7; COGCTBEHHbIX KOMebGaHWi KOHCTPYKUMA MO i-My TOHY, a Takke OT (hOpMbl WUMMYMbCa;
dakTUYecKylo BeNnUnHy S, onpeaensemyto no hopme umnynbca, BelYMCnsAoT no dopmyne (4.8).

4.4.8 Yoap no KOHCTPYKLUMM ABWXKYLLMMCS UNU NagatoLmMmM Ternom sensaetcs 6onee CnoxHelM cnyvyaem
KpaTKOBPEMEHHbIX MMMYMNbCHbBIX Harpy3ok, Npuv KOTOPOM BeNUYMHA, NPOOOIIKUTENbHOCTE M dopMa
UMNynbCca 3aBUCAT OT XapakTePUCTUK (MHEPLIMOHHBIX, YNPYIMX, HEYNPYINX U reoMeTpu4ecknx) yaapstoLLero
Tena u KOHCTpykuuu. [Mpym OTCYTCTBMM HEOBXOOMMBIX AaHHbIX BEMUYUHY KPaTKOBPEMEHHOrO YyAapHOro
umnyneca S BbIMMCASAIOT Mo popmyne*

* dopmyny (4.8) ¢ HeoGXOAUMbIMM YTOYHEHUSAMWU criedyeT WCMOMb30BaTb MNpU  onpeneneHun
HOPMaTMBHbIX Harpy3oK OT MalUVH yAapHOro AeNCTBuS.

S =map(l+v), (4.8)

roe - Macca yaapsiollero Tena;
V- CKOPOCTb yAapsiloLLero Tena B Havane yaapa, HopMarbHasi K TOBEPXHOCTU KOHCTPYKLNY;

Y - K03(hPULMEHT BOCCTAHOBMEHWUA MpU yaape, PaBHbIA OTHOLLEHMIO HOPMaribHbIX COCTaBMSIOLLMX
CKOpOCTeN yaapstoLwero Tena B KoHUe M Havane ygapa. [pu 0 < ¥ <1 ygap HasblBaeTcs ynpyrum, a npu
% =0 - abcontoTHO Heynpyrum (cMm. Tabnuuy 4.4).

Tabnuua 4.4 - OpMeHTUPOBOYHbIE 3HAYEHUS KoadhdmumMeHTa % BOCCTAHOBIEHMS Npu yaape

Matepuan Matepuan n coopma ygapstoLlero Tena
KOHTaKTmpyoLemn TBEpAble MeTannsl (ctanm, mMenb, antoMUHUIN, OepeBO, Msrkve nnacTuyeckue
NOBEPXHOCTU cnnasbl) OEeTOH, kKameHb, TBepable MaTepuansl (acgansrT,
KOHCTPYKLUMM nnacTmaccel MWHbI, CMOnbl, Macna
wap napannenenunes wap napannenenvnes nnp.)

Cranb 0,6 0,35 0,4 0,25 0

BeToH 0,35 0,15 0,25 0,1 0

KameHb 0,4 0,2 0,3 0,15 0

[epeBo 0,55 0,3 0,4 0,2 0

Keunonut 0,2 0,1 0,1 0,05 0

AcdpansT 0 0 0 0 0

4.4.9 KoahdpurumeHT HagexXHOCTH Mo Harpyske k.u cnepyeT nNpvHUMmarhb no Tabnuue 4.5.

Tabnuua 4.5 - 3HaveHnst KoadbdrLMeHTa HAOEXHOCTM MO Harpyske k.u

Twun mawwmnHbl KoadhdpmumeHT HagexHocTn no

Harpyske kﬂ

MawwunHbl ¢ KOHCTPYKTUMBHO HeypaBHOBELLUEHHbIMU, OBVWXYLLUMNCA YaCTAMU 1,3

MaLmHbl ¢ HOMWHaNBHO YpaBHOBELLEHHBIMU, @ haKTUYECKN 4
HeypaBHOBELUEeHHbIMU OBVXYLLNMMNCA YaCTAMU
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MaluunHbl yaapHOro u uMnynbCHOro AencTBus 1

4410 lMpn cocpenOTOYEHHOM OMNUPAHMM MalUMHbI Ha MNEepekpbiTUe AOMyCKaeTCs cuuTaTtb, YTO
OVHaMUYeckue CWibl MPUITOXKEHbI B TOYKax ONMPaHus, Npyu 3TOM €CfiM OTHOLUEHWE PacCTOSHUS a Mexay
onopamu MallMHbl NO ANMHE 3NeMeHTa nepekpbiTus K ero nponety /meHee 0,2, TO COCpefOTOYEHHbIE CUTbI

B MeCTax OfnupaHuWsi MalUMHbl LOMNYyCKaeTCsl 3aMEHSATb CUJION M MOMEHTOM, MNPUIIOXKEHHBIMU B TOYKE,
ABMSIIOLLENCA NPOoeKUMen LeHTpa Macc Ha NIOCKOCTb NePEKPLITUS.

I'IpM CNJjIOWWHOM OnupaHnn MalwunHbl Ha NepeKkpbiThe, a Takke Mnpu nobom onMpaHnn MallnHbl Ha
NnoCTaMeHT AUWHaMun4yeckme Curibl U MOMEHTbl chneayet cyuTatb TMNPUIIoXKEeHHbIMU K NEePEeKPbITUKO
COCpeaoTO4EeHHO B OAHOW TOYKe, ABnsAoLenca I'IpOGKU,VIG‘VI TOYKM MPUNOXKeHnA MHepLJ,MOHHOVI cunel R nnu
nMnyrnbca S Ha nnockocTb nepeKkpbiTuA.

[na BnOpon3oNMpPOBaHHbIX MalWH AWHaAMWYecKue Ccunbl crnegyeT NPUHUMaTb MPUIIOKEHHBIMU K
MepekpbITUIO, NpW 3TOM MNOA OfnopamMu MallMH YCTaHOBMeHbl BUGpousonATopbl. AMNNMTy4a Cunbl,
nepegaroLllencs 4vepes Kaxabli BUOPOM3ONATOP Ha KOHCTPYKLMIO, paBHa NPOU3BEAEHMIO aMNnMTyAbl
konebaHui CTaHWHbI, onpederneHHoOn B MecTe pacnonoXeHns 3ToW Onopbl, 1 XEeCTKOCTM BUBPOM30NsaTopoB B
COOTBETCTBYIOLLEM HanpasfieHNN.

(N3meHeHHas pegakums, Mam. N 1).

4.411 Ecnn paboyee uncrno obopoTOB [MABHOrO Bana MallMHbl MOXET U3MEHSITbCA B HEKOTOPbIX
npegenax, To Npu BbIYUCNIEHNM aMNNUTYA AMHAMUYECKUX Harpy3ok HeobxoauMo NpUHUMaThL MakcuMarbHoe
yncno obopoTOB MMABHOMO Bana, a Npy NPOBEPKE CTPOUTENbHBLIX KOHCTPYKLUUIA MPU PE3OHAHCHBIX PEXUMaXx
HeobxoaMMO YyYMTbIBaTb U3MEHEHWE AUHAMUYECKUX Harpy3oK B 4aCTOTHOM Mofioce OT MUHUMAnbHOro A0
MaKkcMMarbHOro 3Ha4eHW, COOTBETCTBYIOLLUX MUHUMANbHOMY 1 MakCMMarnbHOMY YMciy 060pOTOB rMaBHOrO
Bana.

4.4.12 PacyeTHble 3HA4YeHUs Harpysok, yduTbiBaemble BBEAEHUEM KoapduumeHTa HagexHOCTU
J'cu (cm.Tabnuuy 4.5), meloT B nogaBnsioleM BOMbLUMHCTBE CriydaeB ANMUTENbHBIN XapakTep U no3Tomy

OOMKHbl YYUTbIBATLCH MPU pacyeTe Ha BbIHOCNUBOCTbL. PacyeTHble Harpysku, CBA3aHHblEe C 3KCTPEHHbIMU
pexvMamm paboTbl MalWH UK YCTaHOBOK (Hanpumep, o6pbiB MOMOTKa B MOMNOTKOBLIX Apobuikax, ocagku B
HEeKOTOpbIX TUMax LEeHTPUdyr un T.n.), HOCAT €AMHWYHBIN XapaKTep M AOMKHbl YYUTbIBATbCS TOMBKO Npw
npoBepKe NPOYHOCTU NOALEPKMBAKOLLUX KOHCTPYKLUNNA.

PacueTHble Harpy3kn OT O3KCTPEHHbIX peXxnmMmoB Oﬂ,HOBpeMeHHOVI pa6OTbI HECKOJIbKMX MallWuH,
HeobxoaMmMo onpenendaTtb cneagylowmm o6pa30M: ecimn j - obLlee 4nucrno MawuH u _j'.| - 4YMCNo MalluH,

pa60Talou.|,|/|x B 3KCTPEHHbIX peXumax, TO pacyeT cnenyet npoBoAuUTb HA HOPMATUBHYHK Harpysky OT j- j|

MaLlUMH M Ha pacyeTHyl Harpysky oT jymauwwH, rae j;=1 npu j=1+10; j;=2 npu j=11+20 n 1.40. Mpn
3TOM KO3(ULMEHT HAAEXKHOCTM MO Harpy3ke BBOAAT Afst TEX MaLUMWH, KOTOPblE PacnosioXXeHbl HEBLIFOAHbLIM
06pa3oM mnm umetoT HanbonbLUne HopMaTUBHbIE AUHAMUYECKME HArpy3Ku.

(N3meHeHHas pegakuus, Nam. N 1).

4.4.13 MawwnHbl 1 yCTaHOBKM, CO3[aloLmMe AUHaMUYecknue Harpysku, NoApasaenstoT Ha Tpu rpynmnbl B
3aBMCMMOCTM OT YacTOTbl BO3AEWCTBUS Harpysku, T.e. OT nepmoga npu rapMOHUYECKMX U NEPUOANYECKUX
BO34ENCTBUSAX (MO YaCTOTHOCTW) W MNPOJOIHKMTENbHOCTU WMMMNynbCca NPW  WMNYMbCHBIX W yAapHbIX
BO34eNCTBUSAX (cM.Tabnuuy 4.6), U Ha YeTblpe KaTteropum AMHaAMWYHOCTW, B 3aBMCMMOCTW OT Xapakrepa u
YPOBHSI AUHAMUYECKOro BO3AencTBUSA (CM. Tabnuuy 4.7).

Tabnuua 4.6 - Mpynnbl MaLWWH N YCTaHOBOK MO YaCTOTHOCTK

pynna Tun MawmH N yCTaHOBOK
YacTtoTa Harpysku unm npeobnagatowen XapaktepucTuka MpoJomKkMTEnbHOCTL
rapMOHWVKW, LMKN/MUH 4aCTOTHOCTM nuMnynsca, ¢
1 o 400 Hwu3ko4acToTHbIE Bonee 0,1
2 Ot 400 po 2000 CpeaHe4vacToTHbIE Ot 0,1 go 0,005
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3 Bonee 2000 Bbicoko4acToTHble MeHnee 0,005

MpumeyvaHus

1 Nopg nepuognyecknm Bo3gencTBueM crieqyeT NnoHMMaTh "CrOKOMHbIE" Nepnoanyeckme Harpysku.
2 oA 4yMcnom LMKINOB B MUHYTY cnegyeT NoOHMMaTh YMCno 060poTOB, ABONHbLIX XOA0B, yAAPOB U T.M. B MUHYTY.

B tabnuue 4.7 npuseaeHbl HOPMaTUBHbIE 3HAYEHUS AMHAMUYECKUX HArpy3oK OT MalUMH U YCTAHOBOK
pa3fiMYyHON KaTeropMnm AMHaMWYHOCTU, BbI3bIBAOLWMX BEPTUKAmbHbIE KonebaHus KOHCTpYKUMiA 3daHus. Mpu
pacyeTe 34aHWN Ha [eiiCTBME TOpPM3OHTAsIbHbIX BO3MYLLAIOLWIMX Harpysok (T.e. MpWU PacCMOTPEHUU
rOPU3OHTanbHbIX KonebaHWin 34aHuii), a Takke B APYrMX Cryvasix, Korga TpyAHO YCTaHOBUTb KaTeropuio
AVHaMUYECKON Harpysku, B NpeABapuUTenbHbIX pacyeTax ans onpeaerieHns 3HavyeHus koadpduumeHta % no

Tabnuvue 4.2 cnegyeT NpyHMMaTh KaTeroputo AUHAMUYHOCTU:

a) Npuv onpegeneHnn AuHamMmmn4eckmx nepemetleHun - 1, I;

©) npn onpegeneHun guHamu4eckmx HanpsbkeHun - 111, 1V.

Tabnuua 4.7 - KJ'IaCCVI(*)I/IKaLI,VIﬂ MallnH, yCTaHaBIMBaeMblX B MPOMbILWITEHHbIX 34aHUAX MO KaTeropunam

AMHaMUYHOCTU
Kateropus Xapaktepuctuka 3HayeHVe HopMaTMBHON Harpy3ku
ANHaMUYHOCTU ANHaMUYHOCTHN AmMNInMTyaa MHEPLMOHHON OKBMBanNeHTHbIN
cunbl (MPY raPMOHNYECKON [ MIHOBEHHbIN MMMYNbLC (Mpu
Harpyske), kH UMNYyIbCHOW Harpy3ke), kH-c
I Manas Jo 0,10 o 0,01
1] CpegaHsis 010,10 go 1,00 010,01 0o 0,10
11l Bonbluas Ot 1,00 no 10,00 010,10 oo 1,00
v OueHb 6onbLuas Bonee 10,00 Bornee 1,00
MpumeyvaHns

1 3HayeHue 3KBMBANEHTHOrO MrHOBEHHOIO nMmnynbca cnegyet onpenendatb And OCHOBHONO TOHA KOHCTPYKUUK

nyTemMm yMHOXeHUA HOPMaTUBHOIO 3Ha4YeHUda mmnynbCa Ha KO3 ULMEHT % , onpegensieMbl no Tabnuue 4.3 B
3aBMCUMOCTU OT OTHOLLUEHUA NPOAOIMKUTENBHOCTU UMNyNbca T K nepnoay OCHOBHOIO TOHa TKOHCprKLI,VIVI.

2 [Mpn nepuoanyeckon Harpy3ke B KayecTBe 3Ha4YeHud HOpMaTUBHOMN Harpysku B Tabnuue cnenyet npuHMMaTb
HaVI60ﬂbLIJy}0 N3 amnnnTyg rapMoHuUK.

3 Ecnv B OOHOM U3 CMEXHbIX NMPOMNETOB MepeKkpbITUS YCTAaHOBIEHO HECKOMbKO MalluuH, TO KaTeropuuM MalluuH
criefyet onpeaensTb AN CYMMapHOro 3Ha4yeHnsi HOPMaTUBHOWM Harpy3ky Mo COOTBETCTBYIOLEe rpade Tabnuubl.

4.4.14 Tpw onpegeneHnM CyMMapHOro Bo3encTBUst HECKOMbKMX MalUMH U1 YCTaHOBOK OZIHOro TUna,
co3galLmnx nepuoguyeckme Harpysksm C OOWMHAKOBOW 4YacTOTOWM WNM BecbMa OnuskMMym 4YacToTamu,
paBHOAEWCTBYIOLLYIO (CyMMapHyl aMnnutygy) BCeX Harpysok crnefyeT YMHOXaTb Ha KoadhduuMeHT
CYHMAa3HOCTN },, yduTbiBaOWM casur a3 Mexgy oTtaenbHbiMU Harpyskamu. KoadpduumeHT }, cnegyet
onpenenaTb No rpadguky Ha pucyHke 4.1 OnNs MalKWH U YCTAaHOBOK C aCUHXPOHHbIMW ABUraTensamu u no
rpacumky Ha pucyHke 4.2 Ans MallMH U YCTaHOBOK C CUHXPOHHBIMW ABUraTensamu.
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1 - HOMUHarnbHasi YacToTa BO3MYyLLALLEN Harpy3ku nonagaeTt B O4HY U3 PE30HAHCHBIX 30H; 2 -
HOMMWHarnbHas YacToTa BO3MYyLLAOLLE Harpy3ku, He nonaaaeT HU B OOHY U3 PE30HAHCHbIX 30H; j - YACMO
MalLLnH

PucyHok 4.1 - Npacuk ansa onpeneneHna koadduuneHTa CMHMasHOCTM  }, AN MaLUWH U YCTaHOBOK C
ACUHXPOHHbLIMMW ABUraTENSIMMN

1.0
= n=10
{}.8 \ P /.r'
" \%\H =10
0.6 %E‘EQ
- =0,01
. —————
'l.-}..4 —
= =01
0.2
1 | | | l | 1 | 1 1 )
0 20 40 z0 &0 100 120 140 160 180 200 J

n - cpegHee 4ncrio BKMNIOYEHUN B CYTKH; j - 4Yncno MmawunH

PucyHok 4.2 - I'paduk ons onpeaeneHuns koadduumneHtTa cMHasHoCTU A, AN MaLluH U YCTaHOBOK C
CUMHXPOHHbLIMW ABUraTensmm

4.5 Harpysku, nepeaarowimecs Yepes BUGpoU3onaTopbl
4.5.1 MNepuoamnyeckne Bo3MyLLAIOLLME HArpy3Kku, NepedatolumMecs Ha NoaAepPXKUBAIOLLYH0 KOHCTPYKLIMIO
BMBPOM30NMPOBAHHON MaLLWHOW, CrieQyeT onpeaensTb Npu creayoLmx pexumax:

a) npu pabo4vem pexnme MalluvHbI;

6) Npu NPOXOXAEHUM 4Yepe3 pe3oHaHC BUGPOM3ONMPOBAHHOM YCTAHOBKM B pPeXumax nycka Wunu
OCTaHOBKW MALLWHBI.

452 Tlpn paboyem pexume BUOPOU3ONNPOBAHHOM MalLUWUHbI BO3MYLLAOLY FapMOHUYECKYHO
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Harpysky, D,eﬁCTByI'OLLI,yI'O Ha noaaepXxumBarwLlyo KOHCTPYKUWUKO, cnenyeTt onpenendartb B obem cny4yae Kak
COBOKYMHOCTb CuUI, nepenarlmnxca 4yepes Bce BI/I6pOM3OJ'IF|TOpI:I.

CoctaBnsiowme aMmnnuTyabl BO3MYyLLAKOLWEN CUTbI E; nepegatowienca yepes i-n BnbponsonaTop,
onpegensaiT no gopmynam

P =dyky
Fy =dyiky, 4.9)
P:‘::' = ﬂz:"’?cz:'

rae dy, @y, dz - aMNAUTYAbI BbIHYXAEHHbIX kKonebaHui i-ro BUBpoN3onaTopa B HanpasneHun oce X, y,
Z;
ki, kﬁ , ki - )KECTKOCTb i-ro BUBPOU3ONATOPA B HANpaBneHnn ocen X, y, Z.

B crny4ae nepuoaMyecknx BO3AENCTBUA 1, . M T.4. HE0B6XoaMMO 0603HAYNTb COOTBETCTBEHHO

amnnuTyabl BO3MyLLaloLWed cunbl U amnnuTyabl KonebaHuii j-ro BuGpousonaTopa MO Kaxoonm ua
YUYUTLIBAEMbIX FAPMOHUK.

4.5.3 Ecnn pacctosHue Mexay KpavHumu BuBpomsonaTopamu coctaensdeTr meHee 1/5 nponeta
Hecyllen KOHCTPYKLUUKW, Ha KOTOPYl onupaeTcs BuOPOM3ONMPOBaHHAs MalluHa, TO COBOKYMHOCTb
BO3MYyLLAOLWUX CWUM, MNepedarolmxcs Yepes BUOPOM3ONATOPbl, NPUOMAMKEHHO cnegyeT 3aMeHsiTb
COCpeaoTOYMEeHHOW BO3MyLLaoWen cunoi P n BO3MyLLAOWMM MOMEHTOM M, NPUMOXEHHbIMM B TOYKE
KOHCTPYKLMMK, COOTBETCTBYIOLLEN LEHTPY XecTkocTn Bubpomsonstopos. CocTaBnswowmMe B HanpaBneHun
0OCen KoopanHaT cocpedoTOYEHHOW BO3MyLLaloLen cunbl P onpegenstot no popmynam

Fo=a,k,
E=ua, K
el (4.10)
Fy=a,k,

rae gy, @y , @y - amMnuTyabl KonebaHuin LeHTpa XXeCTKOCTU BMOPOM3ONIMPOBAHHON MaluMHbl B
HanpaBlieHUn ocei KoopauHar;
E, KJ, , &, - cymmapHble KecTKoCTV BUGPOM3ONSTOPOB B HAMPaBIIEHUM OCeN X, Y, Z.

CocTaBrnsiolme Bo3myLlalolero MomMmeHTa M OTHOCUTENBHO OCeil KoopAMHAT, MPOXOAALMX Yepes
LIEHTP )XEeCTKOCTU BUOPOU3ONATOPOB, onpeaensioT no dopmynam

Mx :':prK—:px
M, =iy, &

oo 4.11)
Ma :':pﬂchpz

rae Jny, qi'uy , Pz - amMnnuTyabl BpawaTenbHbIX KonebaHui yCTaHOBKA OTHOCMTENbHO KOOPAWMHATHbIX
ocen;
Kmx , K’W , sz - YITIOBbIE XXECTKOCTU BCEX BUOPOM3ONATOPOB OTHOCUTESIBHO TEX XKE OCEN.

Ecnu npu atom BuGpom3onupyemasi yctaHoBka BO36YAaeT TONMbKO BepTuKanbHble KonebaHus, To
aMnnuTyay rapMOHMYECKOW Harpysku P (Unu OTAENbHOW rapMOHMKM B CIlydae NepuoanMyeckor Harpysku),
nepefaroLLeiics Ha KOHCTPYKUMIO Yepes BUGPOU30NSTOPLI, onpeaenstoT no opmyne
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P=0Qic® -1y, (4.12)

roe () - amMnnuTyga rapMOHWMYECKOW CuMbl (MMM OTAEMbHOM TapMOHMKM), Pa3BMBAEMOIl MAlLMHON W
OeVCTBYIOLLEN Ha BUBPOM3ONNPYEMYIO YCTaHOBKY;

o= mfpy- OTHOLLEHME KPYroBOM 4acTOTbl BbIHYXOEHHbIX korebaHun (Bo3MyLLaloWen Harpyskm) K
KpyroBoWn 4YacTtoTe COOCTBEHHbIX KonebaHuii BUBponsonnpyemon ycTaHOBKM.

MpumeyaHne - Ecnu OCHOBHAsi rapMoOHMKa MNEpPUOAMYECKOW Harpysku, AeWcTBylOWEN Ha
BMOPOM30NMPOBAHHYIO YCTaHOBKY, SIBMSieTCA npeobnagatoller, TO BbICLUME TAPMOHUKM OOMNycKaeTcs He
yYuTbIBaThb, CYUTASA, YTO Yepe3 BUOPOU30NATOPLI NepeaaeTcs TONbKO rapMoHMYeckas Harpy3ka c 4acToTOM U
aMnnnTyaon OCHOBHOW rapMOHUKN.

4.5.4 Tpwn nycke nnn octaHoBKe BMOPOU3ONUMPOBAHHON MalUWHBI, pa3BMBaloLLEN B pabovyem pexnme
rapMOHUYECKYIO Harpysky, BO BpeMs MPOXOXOEHUS Yepe3 Pe3OoHaHC Ha MOAAEPKUBAIOLLYI0 KOHCTPYKLMIO
MOXeT nepefaBaTbCs YBENMYEHHasd NO CpaBHEHMI0 C paboymm pexmMMoM Harpyska. Harpysky P npwu
nepexoge yepes pe3oHaHC AonyCckaeTCs NPUHUMaTb C rapMOHMYECKON aMnnnTyaon

2
W
F=HR— (4.13)
ol
N KPYroBown 4acToTOW
— 2,171 g 1 g
m=p,| 1t - g=L =
a0’ TR 4 (@14)

roe &, - aMnnuTyda v Kpyroeasi YacToTa rapMOHUYECKON Harpy3ku B paboyeM pexunme;

Py~ KpyroBas 4actoTa CO6CTBEHHbIX konebaHui yCTaHOBKY;
fy - KO3(DULIMEHT HEYNPYroro CoNPOTUBEHUS BUOPOM3ONATOPOE;

£ - abcontoTHasi BENU4YMHa NoCcTOAHHOIo yrnoBoro yCKoOpeHu4, pa/:l,/c 2 ;

L - koadhbuLmeHT Nnepenaydun, onpeaensiemMbiii no rpacdukam (pucyHok 4.3) unu no dopmyne

i @ e (4.15)
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7, = 0,01
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¥, = 0,01
14 =t 147
12 12

7, = 0,05 v =

Yy = \ 1, = 0,08
10 10

\
N T

r-!f’:
Q v, = 0,15 J -
4 \. h‘h‘b v : 4 \\h _\\Hh"“'h.._ f?.y_lcll-lﬁ
""h..“_‘_-
?H"‘"--%..== ) H'"“'h-,....____
2 7 7
T,= IU.QD Ty = IELE[}
0 0,05 010 015 0,20 0,25 0,30 1."!2}2 0 0,05 010 0,15 0,20 0,25 0,30 1."q2
a 6

a - OCTaHOBOYHbIV PEXNM; 6 - MyCKOBOW PEXNM

PucyHok 4.3 - Fpadmku Ansa onpeaeneHns koadduuneHTa nepegaym [L.npu nepexoqe yepes pe3oHaHc

MapameTpbl ¥ 5 cnenyeT onpenensts no rpadukam (pUCyHOK 4.4) B 3aBUCUMOCTU OT BENUYMHBI

Yol P

TN
N
“/

0.05 0.2 04 0B 08 1.0 Vm,

PucyHok 4.4 - Tpaduk Ans onpeaeneHns kKoapuumeHtos  f u fa

B dopmynax (4.14), (4.15) 3HaK nNIHOC OTHOCUTCA K MYCKOBOMY PEeXUMY, 3HaK MWHYC - K
OCTaHOBOYHOMY. PacyeT NpoBOAAT HA TOT PEXMM, NMPU KOTOPOM abComMTHasA BENUYMHa YrioBOro YCKOPEHUs!
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MeHbLLE. an/I Onnsknx YCKOPEHUAX B obonx pexXxumax cnegyet paccMmatTpmBaTb OCTaHOBOYHbIN pPeXnm.

dopmyna (4.13) cnpaBeanuea AN MalIMH U YCTAHOBOK, UHEPLIMOHHbIE CUMbl KOTOPbIX CO3aloTCH B
pe3ynbTate OBWXEHWUsI HEypaBHOBELLEHHbIX Macc 1 onpeaensoTcsa no cgopmyne (4.5) nnm aHanornyHbIm

cdopmynam. Ecnv amnnuTyaa AnHaMUYEcKoN Harpyskn L ocTaeTcs NOCTOSIHHOM NPU NycKe 1 OCTaHOBKE, TO
amnnuTygy, nepefarlwoLlylocs Npyu nepexode Yepe3 pe3OHaHC Harpysku, crnegyet BbIYUCAATE MNyTeMm
yMHOXeHust &' Ha koadbdpuumeHT nepeaaun L, onpenensiemblii no cdopmyne (4.12) unu n3 rpadmkos Ha

pucyHke 4.3, T.e. F=[I{ .

Ecnun BuGponsonupoBaHHas malumMHa Uiy ycTaHOBKa pa3BuBaeT NepUoanYeckyto Harpysky, To pacyeT
npu nepexoae Yepes pe3oHaHc crieayeT NPoM3BOAUTb Ha NpeobnagatoLyo rapMOHUKY.

lMpumeyaHune - BuGpousonauuio MalluH yaapHOro OeNCTBUSE MOXHO cumTaTb 9DEKTUBHOW, ecrniu
yOOBNeTBOpSIeTCs ycrioBue Py =3pqi, rAe Py, Ppi- 4acToTbl COBCTBEHHbLIX KONeGaHUn COOTBETCTBEHHO
BMOPOM30NMPOBAHHOIO U HEBMOPOM30NMPOBAHHOIrO 060pyA0BaHNS.

5 OCHOBHbIe pacyeTHbIe NMOJIOXKEHUSA

5.1 PacuyeT KOHCTPYKUMI OOIHKeH 0GecneynTb NX HecyLLlyt crnocoBHOCTb NMpU COBMECTHOM AeiCTBUU
cTaT4eckon M AMHAMUYECKOW Harpy3oK M OrpaHUYnTb YPOBEHb KoneGaHWuii KOHCTPYKUMIA ANst TOro, Ytobbl
Oblna UCKMioYeHa BO3MOXHOCTb BPEOHOro BINUSHUS KonebGaHuii Ha 300pOBbe NOAEeH U TEXHOSOMMYECKMI
npouecc.

5.2 [na KOHCTPYKUWMIA, Ha KOTOPbIX HE [OJKHbl HaxoAWTbCA IOAW, NPOBEPKY MPOYHOCTU MU
CTaTM4YeCKON YCTOWYMBOCTU criedyeT NpoBOAUTbL B COOTBETCTBMU C 5.3, a BBIHOCNMBOCTU - B COOTBETCTBMU C
4.35.

[Ns KOHCTPYKUUIN, Ha KOTOPbIX HaxogAaTCs Nnoau, cnedyet NpoBOAWTL MPOBEPKY YPOBHA konebaHun
ncxoas ns TpeboBaHUn CaHNTapHbIX HOPM, a Takke NPOBEPKY MPOYHOCTU C YH4ETOM BbIHOCIIMBOCTM.

MprmeyaHus

1 lNpoBepka MMOKMX CXaTblX 3MEMEHTOB Ha AMHAMWYECKyl YCTOWYMBOCTb B HACTOSILLEM CBOAE
npaBun He NpegycmaTpuBaeTcs.

2 PacyeT Ha BbIHOCNMBOCTb CredyeT MpOBOAMTL TOMbKO MNpuM  OEWCTBUM  CUCTEMATUYECKMX
OVHaMUYeCKUX Harpy3ok (cm. 4.4.2).

MpenenbHble 3Ha4YeHns konebaHun Npy NPOEKTMPOBaHUN CTPOUTENbHBLIX KOHCTPYKLMI NEPEKPLITUA 1
MONOB NPOMBbILUSIEHHBIX 34aHUIA NO YCroBUSIM KOMGOPTHOCTU NpebbiBaHWA Niogen criedyeT npuHMMaTh no
Tabnuue 5.1a.

Tabnuua 5.1a - JonycTumble amnnutygbl konebaHuin npyv NpoOeKTUPOBAHUM CTPOMUTENbHBIX KOHCTPYKUMIA
NnepeKpbITUIA U MOMOB NPOMBbILLINEHHbIX 34aHUIA ANsi pa3fnMYHbIX YCNOBUA BO3AENCTBUA BUOpauum

Hactota nonocel, 'y Amnnutysa BubponepemelleHns, m-10 =3
Ha NOCTOSAHHBIX paboymnx Ha pabounx mecTax B Ha pabouymx mecTax
MecTax B NpOn3BOACTBEHHbIX 3aBOJOYMpaBreHns, B
NpOn3BOACTBEHHbIX NMOMeELLIEHNAX, HE UMEIOLLMX | MOMELLLEHUSIX NepcoHana,
NoMeLLeHNAX NPeanpusaTuii |  MalluH, reHepUpPYHOLLIMX He 3aHMMmaroLerocs
BMGpaLmio dnsnyeckm Tpyaom
2 1.4 0,57 0,2026
4 0,25 0,1 0,0354
8 0,063 0,025 0,0090
16 0,0282 0,0112 0,0039
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31,5 0,0141 0,0056 0,0020

63 0,0072 0,0028 0,0010

(M3meHeHHas pegakuus, M3m. N 1),

5.3 PacyeT Ha TnMPOYHOCTb U  YCTOMYMBOCTb 3IMIEMEHTOB  KOHCTPYKLMW, MNOABEPXKEHHbLIX
O[HOBPEMEHHOMY BO3LOENCTBMIO CTaTMYECKUX M AMHAMWYECKUX Harpysok, criegyeT NpoBOAWUTb COrfacHo
yKa3aHMsM COOTBETCTBYIOLMX CBOOOB MpaBuil MO pacyeTy KOHCTPYKUMIW, Npu 3STOM BO3OAENCTBME
ONHAMUYECKMX Harpy3okK y4nTblBaeTca cnegyowmm obpasom:

a) pacyeT usrnbaembix 3NEMEHTOB Ha MPOYHOCTb NPOBOAST MO YCIOBUIO

ME+ME = MF (5.1)

roe Mcp - n3rnbaroLnn MOMEHT OT pacyYeTHON CTAaTUYECKON HarpysKku;

ME- M3rnGatoLLMin MOMEHT OT pac4eTHOW AMHAaMUYECKO Harpy3ku (C TEM XKe 3HaKOM, YTO U M,:p );

MP- pacyeTHOEe 3Ha4YeHune narnbaroLero MoMeHTa KOHCTPYKUMUN.

MpumeyaHune - [Ona nsrmbaembix 3NEMEHTOB NMPW MPOBEPKE HAMPSXKEHWWA B HanpabfieHWW [MaBHbIX
pacTArMBaroLmMX yCUnMn Heobxoanmo yynTbiBaTb AMHaMUYECKMe Harpysku kateropui guHammdHoctu Il mn
IV. MNpn 3TOM K NONepevyHon cune OT pacyeTHbIX CTaTUYECKMX Harpy3ok cnegyeTt npubaBnsaTb NonepeyvHyto
CUIny OT pacyeTHbIX AUHaMUYECKUX Harpy3oK.

©) npu pacyeTe CXKaTo-U30rHYThIX N CKATbIX ANIEMEHTOB Ha NPOYHOCTb N CTAaTUYECKYH YCTOMYMBOCTD K
pacyeTHbIM CTaTUY4ECKUM Harpy3kam HeobxoaMmo npubaBnsTb pacyeTHble OUHAMUYECKME Harpysku,
onpeaensiemble cornacHo 4.4.13.

5.4 PacyeT nsrnbaemMbix anieMeHTOB Ha NPOYHOCTb C Y4€TOM BbIHOCITMBOCTU NPOBOAAT NO YCIOBUIKO

M:['i'M.tILJEMBbm, (5.2)

H < -~ o
roe MC - n3rndaroWwmnn MOMEHT OT HOPMaTMBHOWU CTAaTUYECKOU Harpy3Kku;

ME— n3rnbaloLLMn MOMEHT OT pacHeTHON ANHaMNYECKOWN Harpy3Kkun (C TeM ke 3HaKOM, YTO U Mf );

M im - NpedenbHbil U3rMBaoWmMn MOMEHT MPU pacyeTe Ha BbIHOCMWBOCTb, OMNPEAernsieMbli No
pac4yeTHOMY npefeny BbIHOCIUBOCTW.

MprmeyaHus

1 Ona Kene3obeToHHbIX W3rMbaemblX 3SMEMEHTOB, a Takke [Ans BHELEHTPEHHO CXaTbiX U
BHELIEHTPEHHO pacTAHYTbIX 3reMeHTOB credyeT MNPOBOAUTL MPOBEPKY HanpsiXXeHud B HanpasneHuu
rMaBHbIX PacTArMBaloLWMX YCUNUIN Npu OENCTBUM Harpy3ok kateropuin guHamuyHocTw Il n IV. lMpu aTom
rmaBHble pacTArnBalrolUne Harnps>KeHnss OT HOPMAaTUMBHOWM CTaTUYECKOW W HOPMaTMBHOW OUHAMUYEeCKOW
Harpy3ok B NpeaBapuTernbHO HanpshXeHHbIX SMeMeHTax He [OOIDKHbI MpeBbilaTb pacdeTHoro npegena
BbIHOCMMBOCTU MaTepuana, onpefenseMoro CorflacHO ykKasaHusM HacToswero csoga Mpasun, a B
anemMeHTax C HeHanpsiraeMorW apMaTyporM B Criydae, €eCcnv [faBHble pacTarmBalolme HanpshKeHus
NpeBbILIAOT pacyeTHbIV Npeaen BbIHOCAMBOCTU, X PABHOAENCTBYOLWAs MO HEWTParnbHOW OCU A0SMKHA ObiTh
MOMHOCTBIO BOCNPUHATA MNOMEPEYHOM W OTOTHYTOW apMaTypoW, HamnpshkeHUs B KOTOPOW He [OOXKHbI
npesbllaTh pacyeTHOro npeaera BbIHOCINBOCTH.

2 Ycnosus (5.1), (5.2) OSMKHBI BINOMHATLCSA AN HANPSPKEHUA U BHYTPEHHUX YCUMUIA 0B6OMX 3HAKOB.
5.5 Mpwn yyeTe OMHAMUYECKMX HArpy3ok OT MalWH kaTeropui amHammyHocTu Il n IV unarnbatowwmin

MOMEHT M MomnepeyHas cura, BOCMPVHUMAaeMble HavMeHee HanpsPKEeHHbIMKU OT CTaTUYECKUX Harpys3ok
KOHCTPYKTMBHO apMMpyeEMbIMM CEYEHUSIMU, OOMMKHbI COCTaBNsATb He MeHee 20% BenuuMHbl 3rnbatoLlero
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MOMEHTa 1 NonepeYHo CUsbl, BOCTIPUHMMAaEMbIX Hanbornee HanpsKeHHbIM CeYeHneM OaHHOro nporeTa.

5.6 [llpu 3akpenneHuyn Ha noaAepPKMBAKOLLMX KOHCTPYKUMSX o6opydoBaHus, obGnagatoLlero
3HAYMTENIbHOM KECTKOCTbIO, AMHAMMWYECKUA pacyeT KOHCTPYKUWUIA [OMyckaeTcs MPOBOAUTb C Y4eToM
)KECTKOCTU yKa3aHHOro o6opynoBaHus.

5.7 Mpu npoBepke HecyLlel CnocoBHOCTM KOHCTPYKLUIA AOMYCKaeTCs He y4uTbiBaTb AMHAMUYECKUE
HarpysKku:

a) OT MaLlUMH U YCTaHOBOK KaTeropum guHamum4HocTu |;

©) MalnH 1 yCTaHOBOK KaTeropmun aAnHamMmmn4HocTu |l, yctaHaBnuBaembix Ha BUGPOU3ONATOPbI;

B) ANs M3rmbaembiX 3NEMEHTOB NEPEKPLITUN, NAOLWAA0K U T.M. OT MAaLUMH N YCTAHOBOK BCEX KaTeropun
ONHAMWYHOCTK, ecnu Hambonbluee AUHAMU4YEeCKOoe MnepemelleHne OT pacyeTHbIX Harpy3oK 3a BblYETOM
nepemeLLeHun onop He npesbiwaeT 1/50000 nponeTta anemeHTa;

r) KOMIOHH W CTEH 34aHusl, a TakKe CTOEeK MMOWAfoK M 3TaXepoK OT MalMH U YCTAHOBOK BCEX
KaTeropum OMHaMWYHOCTU, €CNN Pa3HOCTb FOPU3OHTANbHbIX ANHAMWYECKUX NEPEMELLEHUIN OT pacHETHbIX
Harpy3oK HWXHEro n BepXHEro KOHLUa KOMOHHbI (CTEHbI, CTOMKM) B Npedenax ataxa He npesbiwaeTt 1/50000

BbICOTbI 3TaXxa,

[) SNEeMEHTOB MEepPeKPbITUN MPU FAPMOHUYECKUX Harpy3kax OT MaluH KaTteropum guHammyHocTtu I,
OTHOCSILLUXCS K NEPBOW U TPeTbeu rpynne no YacTOTHOCTK;

€) KOMOHH M CTEH 34aHWI, a Takke CTOeK NNoLWaaoK U 3TaepoK Npu ropu3oHTanbHbIX rapMOHUYECKNX
Harpyskax kaTeropum AuHamMmmM4HocTH |1, OTHOCSILLIMXCS KO BTOPOK U TPETben rpynne no YacTOTHOCTY.

MpoBepKky NepemelleHnil 3NIEMEHTOB KOHCTPYKLMW, Bbi3BaHHbIX OEVWCTBUMEM WMMYJIbCHbIX Harpysok,
[onyckaeTcsl He NPoBOANTb:

a) Korga Ha nNepekpbITUM He TpebyeTcst NPUCYTCTBUE NEPCOHana;

©) ANst OQUHOYHBIX MMMNYJIBLCOB U YAAPOB;

B) UMMYNbCHbLIX Harpy3ok kateropuu |, nepegatouxcsa yepes BMbpon3onsaTopsl;

r) BEpPTUKamnbHbIX 3IEMEHTOB 34aHWs.

5.8 Haubonbline nepemeLleHns, CKOPOCTU WM  YCKOPEHWUS KOHCTPYKUUA OT HOPMaTUBHOM
OVHaMUYECKOW Harpyskum He [OIDKHbI MpeBbllaTb AOMNYCTUMBbIX 3HA4YeHUN, OMNpedensieMbiX U3 yCroBus

HopManbHON paboThl Noaen.

[onycTumble 3HaYeHNs NnepemMeLLLEHNn, CKOPOCTEN U YCKOPEHWU npusegeHsb! B [1].

5.9 JonyckaemMyo amnnutyay npy rapMOHUYECKNX konebaHusax O, MM, BbIMUCISIIOT NO chopmyrnam

g
a4 =——0g
(2712}
ag=—0 | (5.3)
2T

roe @p, 2p- gonyckaemble aMnnuTyabl YCKOPEHWUS U CKOPOCTU COOTBETCTBEHHO;
# - YyacToTa BbIHYXXAeHHbIX koneGaHui, Iy,

5.10 Jonyckaemyto amnnutydy nonepeyHbix korebaHuim nepekpbiTus Xy, MM, NpY CUCTEMATUYECKOM

BO3AEVCTBUM NMOBTOPHBLIX UMMYJIbCHBLIX HArpy30K HEOOXOAUMO ONpeaensaTb U3 YCIOBMS HOpMarbHOW paboThbl
obcnyxuBaroLLero nepcoHana, CooTBETCTBEHHO AJ151 BLICOKUX M HU3KUX YacTOT Nno chopmynam:
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ag = —2”"3 (1+

o3 d) ,0ns » =101y; (5.4)

_
D= 322D Jons m <10y (5.5)

roe # = @y ! 270 - yacToTa kone6aHwii nepekpbiTusi, [ (kon/c), 2 - Kpyroeasi yacToTa B pag/c;
Up, - JOnNyckaemble aMnnuTybl COOTBETCTBEHHO CKOPOCTUM, MM/C, M YCKOPeHMsl, MM/C <, npu

YCTaHOBUBLLUUXCA rapMOHNYECKNX konebaHusix ¢ yactoTomn bl

1>4 =0 - napameTp, MNOBbLIWAKLWINA [OMNYyCKAEMYD aMnnNUTyay KonebGaHuWl, BblYUCASIEMbIA MO
dopmyne

4
d =10y 1- -
7

I:I y
roe - koaUUMEHT BHYTPEHHETO TPEHMS, MPUHMMAaeMbI no Tabnuue 4.2;

7=

] - nepunog konebaHus nepeKkpbITuA;

75 = 7] - neproa NOBTOPHBIX MMMYTLCOB;
npn I =7 napameTp g NPUHUMAETCS PaBHBLIM HyJIO.

Mpy oTcyTCTBMM AaHHbIX O JOMycKaeMblX 3HaveHUsX i, g, @pcnegyet pykosoacTsoBatbes CH
2.2.4/2.1.8.566.

5.11 Bo Bcex cny4yasax gonyckaemas amnnutyaa konebaHum neperopofok He AomkHa npesbiwats 0,6
MM, ECINN HET OpYrunx, 6onee XecTkux orpaHN4eHn.

(N3meHeHHas pegakuus, Nam. N 1).

5.12 YpoBHM konebaHun HeCcyLmMX KOHCTPYKUMI (HanpuMmep, NOKPbITUA, NIIOLWaAoK U Np.), Ha KOTOPbIX
MNOAM MOTYT HaXoAWUTbCH MNWWb HENPOAOIPKUTENLHOE BpeMs (40 15 MUH), He AOIMKHbI NPeBbIWAaTh YPOBHU
konebaHui, BpedHbIX Npu AnuTensHoM Bo3genctemmn (cMm. Tabnuuy 5.1). KonebaHna HecyLwmx KOHCTPYKLUNNA,
Ha KOTOpbIX HE AOIMKHbI HAaXOAMTBLCS MAW, AOMYyCKaeTCs orpaHvyMBaTh B Tex cny4asx, korga konebaHus
nogsecHoro o6opyaoBaHWs, OCBETUTENbHbIX MpPUOOPOB M T.N. MOFyT OKa3blBaTb OTpuuaTenbHoe
BO3J4eNCTBMe Ha paboTaloLwmx B 34aHWM Nogen.

Tabnuua 5.1 - XapakTepucTuka BO3OeNCTBUS KonebaHuM Ha noger B 3aBUCMMOCTM OT CKOPOCTU W
YCKOPEHMWS rapMOHUYECKUX NepeMeLLeHNIA

XapakTepucTvka Bo3gencTBus konebaHuin Ha niogen MpenenbHoe yckopeHne MpepenbHasa ckopocTb
konebaHun @y, Mm/c 2 kone6anun 1, mm/c

ansa vactorot 1 o 10 'y ansa vyactot ot 1 o 100 Ny,

He owyTtumbl 10 0,16
Cnabo owyTmbl 40 0,64
XOpOoLLO OLYTUMbI 125 2
CunbHO oLy TUMbI (MeLatoT) 400 6,4
BpeaHbl npy AnuTenbHOM BO34eNCTBUN 1000 16
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BesycnosHO BpeaHbI Bonee 1000 Bonee 16

MNMpumevaHne - CyGbekTvBHas oueHka konebaHuin npu yactotax 6ornee 5 L BO MHOMMX cryyasx nossonset
noaATBEPAWUTE MMM UCKMKOYUTL, B 3aBUCMMOCTM OT Has3HayeHus nomelieHnn, B cooTBetcTBum ¢ CH
2.2.4/2.1.8.566-96 (Tabnuubl 3-10), He06X0AUMOCTL MHCTPYMEHTansHoro obcnefoBaHns konebaHui.

5.13 (UckntoueH, Nam. N 1).

5.14 B T1ex cnyvasax, korga kKonebaHusi KOHCTPYKUWMM Bbl3BaHbl OAHOBPEMEHHLIM OENCTBUEM
HECKOJIbKMX FapMOHNYECKUX HArpy3oK C pasHbiMK YacToTaMu, NPOBEPKY NepeMeLleHnin cnegyeT NpoBoauTb
pasgenbHO Anst Tex 4acToT, KoTopble oTnnyalTcs 6onee yem BABoe. Ecnm OTHOLWIEHME YacTOT pasnnyHbIX
konebaHuii MeHee ABYX, TO MpPU FapMOHMYECKOM BO3OYXXAEHUM B KayecTBe amnnutyabl nepemeLLeHun
Jonyckaetcs NpPUHUMaTb CYyMMapHyto amnnutygy BCex COCTaBNAOLLMX konebaHuin

zg = z':Dl:' +z|52:' +z|53:' +..., a cpeaHiolo Kpyrosyto YacToTy @y criefyeT BbIYMCIIATL M0 hopMyram:

PPy,
R T B (5.6)

ot el +

Z{Dl]l +ZE|2]I +  npu @ < 207, (5.7)

':':'cp =

roe @ = G, - KpyroBasi yactoTa Toro konebaHusl, Ansi KOTOPOro BenuyuHa zé”jcon (npu = 201 ) wn

zlg”:'mi (npn @ < 2071 ) MmeeT HambonbLLee 3Ha4YeHme.

Mpv nepuoauyeckon Harpy3ke NPOBEPKY NepeMeLLeHUiA creayeT NPOBOAUTL Kak ANt rapMOHUYECKMX
konebaHuin, NpuM 9TOM B Ka4yecTBe aMNNUTyAbl MepeMelleHVWn HeobXoaAMMO NpUHMMaTb Haubonbluee

n

nepemMelLeHre, a YacToTy criefyeT onpefensTb no opmynam (5.6) unm (5.7), rae zp ' U @y - aMnnuTyabl
N KPYroBble YacTOTbl COCTaBMSAOLLNX FApMOHUK.

Mpun nmnynscHOM Bo3BYXAeHUN KonebaHWin KOHCTPYKLMIA C pasHbIMU COOCTBEHHbIMM YacToTaMn 2y 1

P2, OTNMYaIOLLMXCA MEHee YeM BABOE, B KaveCTBe CPedHen amnnuTydbl nepemMeLleHuin JomnycKaeTcs
NpUHMMATb:

_ ik 2p;

=i —
F

npu F = Z20m;
(5.8)

2 2
_ 4P T 3p)

0 ;—?2 npu F < 201

roe Zj - Hambornbluee nepemMelleHne, cCooTBeTCTByoLLee hopMme konebaHuii C KPyroBow 4acToTon f ;

Z7 - HambornblUee nepemMeLleHne, COOTBETCTBYOLLee hopme KonebaHuii ¢ Kpyrosow 4acToTon Ea ;

F - kpyroBas 4acTtoTa TOro KonebaHusi, AN KOTOPOro BeNUYMHA ZuPy (MpyU Py = 2070 ) unu

2 .
Znkn (Flpl/l Fn "::2[:]7[-) nmeeT Hambonbluee 3Ha4YeHWe, a B KadecTBe Kpyroeon 4acTtoTbl NPUHUMaeETCA

BEeNnMUYMHa F .

Mpy OTHOLIEHUM YaCTOT COCTaBNAOLWMX korebGaHuii 6onee ABYX MPOBEPKY MepemeLleHuin crenyet
MPOBOAUTbL Pa3fenbHO ANS Kaxaoro koneGaHus.
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5.15 lpu cOBMECTHOM OENCTBUM FrapMOHUYECKON U MMMYINbCHON Harpy3ok BENuUYUHY HanborbLuero
nepeMelLieHnst HeobBXOaUMO OMpeaensTb Kak CyMMy aMmnuTybl TapMOHUYECKOro konebaHus Zf u

HambornbLlero nepemMeLleHns ZE , BbI3BAHHOIO MMMNYIbCUBHOW Harpy3Komn.

5.16 lMpn NPOCTPaHCTBEHHbIX KONebaHMAX 3NeMEHTOB KOHCTPYKLMIA, Hanpumep npu ropnsoHTanbHbIX
konebaHnaX B ABYX B3aMMHO MEpPNeHAVKYNSPHbIX HanpaBneHMsX Un OQHOBPEMEHHbBIX FOPU3OHTarbHbIX U
BEPTUKANbHbIX KONebaHuax, amnnuTyay nepemeLleHnii BelMUCAST no hopMynam

Zo=+7f +73 |
zn = a.|'212 +z§ +z§ ,

roe zy, £3, £3- COoCTaBndlowme aMmninTyabl nepememeHMVl B HanpasJiEHUN OPTOroHallbHbIX ocen

(5.9)

KoopauHar.
5.17 MNpoBepky BO3aenNCcTBUSA KonebaHnin KOHCTPYKUMI Ha MoAen He NpoBOaAT:

a) 4ns MalvH BCeX KaTeropun AMHaMUYHOCTK, Korga He TpebyeTcsa AnuMTenbHOe NPUCYTCTBUE MOAEN;
0) mawwmH kaTeropmm gUHaMmnyHocTu |, yctaHaBnMBaembix Ha BUOPOUN3ONATOPLI;

B) MalWnH N yCTaHOBOK KaTteropumn AMHaMU4YHOCTU ] BTOpOVI n TpeTbeIZ rpynnbl N0 4aCTOTHOCTWU,
COo3aaoLWunX ropn3oHTalribHble Harpy3ku.

Kpome Toro, npoBepky hU3MONorMyeckoro Bo3dencTBusl koneGaHui Ha niofeil He NpoBoaAT AOns
MalMH M YCTAHOBOK,  CO34AlOWMUX  3MNU30OMYECKUME  HarpyskM  Marno  NpoAOSKUTENbHOCTU
(HenpoOoMmKUTENbHbIE MNEePUOAMYECKUE HAarpy3kM, OOMHOYHbIE WMMYMbChbl WNWM  yAapbl, Harpysku npu
NepexofHbIX pexumax u T.m.).

5.18 Ecnn yacToTa rapMOHMYECKOro BO3AeNCTBUSA i 6OMblUe YacToThbl, COOTBETCTBYIOLLEN BEpPXHEN

rpaHuue nepBon YaCTOTHOW 30HbI KOHCTPYKUUn, 10 HeobxogMmo npoBecTn OOMNOSTHUTENbHbIN pacyeT Ha
NPOYHOCTb NMPU NPOXOXAOEeHNN Yepe3 pe30HaHC KOHCTPYKUMK BO BpeMA MNMyCka N OCTaHOBKU MaLLH.

MpoBepKy BO3OeNCTBUA KonebaHuii Ha nodel Npy nepexode Yepes pe3oHaHc NpPoBOANTL He crieayerT.
PacuyeT Ha BbIHOCNMBOCTbL MpWU Nepexode Yepes pe3oHaHC HeoBGXoaMMO NPOBOAWTL TOMbKO AN MalluH,
nMeroLlmx Gonee nNATU MYCKOB M OCTaHOBOK B CYTKW. PacuyeT cnegyeT npoBoauTb Ha TOT PexuM, npu
KOTOPOM CKOPOCTb MPOXOXAEHUsI 4Yepe3 pe3oHaHC HaumeHbluas. Mpu BRM3KMX CKOPOCTAX pacyeTHbIM
CUMTaEeTCA OCTaHOBOYHbIN pexum. B pacyeTtax no nNpuBNMKEHHbIM pacyeTHbIM CXeMam [d0MycKaeTcs
OrpaHN4YMBaTLCA BbICLLEW M3 COBCTBEHHbIX 4acToT, AN KOTOPbIX MMeeT MECTO MPOXOXAeHue 4depes
pe3oHaHc.

PacueT KOHCTpyKuumM npu nepexope yepe3 COOCTBEHHbIN PE30OHAHC MO MPUOMMKEHHBIM PacHeTHbIM
cxemam [onyckaeTcss npoBOAMTb Ha rapMOHWMYecKoe BO3[JEeNCTBME C KPYroBOW 4acToTOM . (rAe Py -
BbICLLIAsA 13 COBCTBEHHbIX YACTOT) U aMnnnTygon P, paBHON

p
P=R—py (5.10)

roe & - amnnuTyga rapMOHUYECKOM Harpy3km B pabovem pexnme;
i - KPYroBasi YacToTa BblHY)XXOEHHbIX konebaHuin B pabodem pexnme;

[ - koadbpruMEHT Nepeqayum, onpeaensieMblii o rpacgpmkam (CM. pucyHok 4.3) ans KpyroBom 4acToThbl

Py, unv no copmyrne
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Il
|
+
|

! w i (5.11)

: (5.12)

Bep e 21
(1401w g

rae - KoahULUMEHT HeynNpyroro CONPOTUBMEHUS MaTepurarna KOHCTPYKUMK;
JAiv f2- napameTpbl, onpegensieMble no rpacukam (CM. pUCyHOK 4.4).

B cdopmynax (5.11), (5.12) 3Hak NnoC OTHOCUTCSH K MYCKOBOMY PEXMMY, MUHYC - K OCTAHOBOYHOMY.

Ecnn aMmnnuTtyaa R HOpMaTMBHOVI I/IHepLJ,VIOHHOIZ CuUnbl MalwWuHbl UKW YCTAHOBKM HE 3aBUCUT OT
YacCTOTbl BblIHY>XOEHHbIX konebaHuin U He N3MeHsieTcst npn nNycke n oCtaHoOBKe, TO pacyeT KOHCprKLI,VIIZ npu

nepexoge 4epes3 pe3oHaHCc crneayet npom3BognTb Ha rApMOHUYECKYO Harpysky C amnnvnyp,oﬂ 2= FERT n

KPYyroBow 4acTOTON ' .

PacueT KOHCTpyKUuMM, NoadepxuBatolleri BUOPOM3ONMPOBaHHYID YCTAHOBKY, MpW MNepexode 4vepes
pe3oHaHC YCTaHOBKW, T.e. NPV COBMALEHWM 4aCTOThbl BbIHYXAEHHbIX KonebaHun ¢ 4acToToM COBCTBEHHBIX
koneGaHWi YCTaAHOBKM B MNEPEXOAHOM pexuMme, criegyeT MpOBOAUTb Ha TapMOHMYECKYHD Harpysaky,
napamMeTpbl KOTOPOKW onNpeaenstoT corfnacHo 4.5.

(M3meHeHHas pegakums, M3m. N 1).

5.19 MpoBepky NPOYHOCTU " BbIHOCITMBOCTU KOHCTPYKLUNA, nogagepXxusearoLmx
HEBMOPOM3ONMPOBAHHbIE MalUMHbI W YCTAHOBKW, MNpU MEpPexode 4Yepe3 pe3oHaHC, [Jonyckaetcs He
nNpoBOAUTL:

a) ecnu pabounii pexMMm MallvHbl UKW YCTaAHOBKM SIBMISIETCS Pe30HAHCHbIM ANs noddepxuBatoLlent
KOHCTPYKLMU, T.€. YacToTa BblHYXOEHHbIX konebaHuii B paboyem pexrme nonagaeTt B OA4HY M3 YacCTOTHbIX
30H KOHCTPYKLUK;

e

©0) oTHOLWEHNE
Py

npesocxoauT 0,5.

5.20 MpoBepKy NPOYHOCTU U BbIHOCIMBOCTU KOHCTPYKLUMIA, NoAAepXMBaloLLUMX BUOPOM3ONMPOBaHHbIE
YyCTAHOBKM, MNpW MNepexode Yepe3 pe30HaHC CaMOW YCTAaHOBKM [OMyCKaeTCcA He MpoBOAUTb, €Ciu

e

yooBeneTBopsieTcs TpeboaHne 1/ "72 = 0,15, a Takke, ecnu oTHoLLEeHne » npesocxoaut 0,5.
¥

5.21 AnHamuyecknii pacdeT HEOOXOAMMO NPOBOAUTL B CrieAytoLLel NocneaoBaTenbHOCTH:
1) onpeaensoT 1 KnaccnnumpyoT AMHaMUYeCKMe Harpy3ku CorfiacHo NosioKeHnsam pasgena 4;

2) onpegensT 4acTtoTbl U POpPMbl COOBCTBEHHBIX KONMEOGAHUMN KOHCTPYKLMIA COrfacHO MOMOXEHUAM
pasgena 4;
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3) onpenendarT aMmninTygHble 3Ha4YeHnAa AUHaMU4eCKux nepemeu.l,eanZ CcornacHo ykKa3aHuaM pasgena
5 n npoBepstoT BbINOSTHEHNE (*)IA3IAOJ'IOFW—IGCKMX Tpe6OBaHMIZ no orpaHn4YeHunto konebaHui;

4) onpenensawT MakcumarsbHble 3HAYeHWs BHYTPEHHMX YCUIIMA B KOHCTPYKUUSX (M3rnbatowmx
MOMEHTOB, MOMEpPEYHbIX CUIT) U NPOBOAAT pacyeT Ha NMPOYHOCTb M BbIHOCIMBOCTb COMMAaCHO MOJIOXKEHMSM
pasgena 5 n npunoxexns b.

lMpu npoBegeHWM OUHAMWYECKMX pacHeTOB B MPOrpaMMHbIX KOMMEKCax, B KOTOPbIX MCMOMb3yHT
OpYyrylo nocnefoBaTenbHOCTb pacyeTa (HanpuMmep, OnyLleHO onpefeneHne CoBCTBEHHbLIX 4acToT M Ap.),
anroputM OOoJKeH y4yutbiBaTb BCe 0CODOEHHOCTH pacyeTa, CcBA3aHHble C paclinpeHnem 4YacTOTHbIX 30H,
onpefeneHnem Kateropum gUHaMmM4YecKom Harpy3km n T.4.

6 PacuyeTHble cxeMbl

6.1 nHammnyeckuin pacyeT HeCyLMX KOHCTPYKUMA MPOMBILISEHHbIX 30aHUA U COOPYXEHUI cnepyet
NPOBOANTbL MO MPUBAMKEHHBIM UMN YTOYHEHHBIM pacyeTHbIM cxeMaM. [1pn KecTkMx TpeboBaHUsSIX K YPOBHIO
konebaHui crniegyeT NPUMEHATb YTOYHEHHbIE pacyeTHbIE CXEMbl, UCMOMb3ysl NMPU pacyeTax CyLlecTByoLmne
NporpaMmHbIe KOMMIIEKChI.

6.2 Npun pacyeTax 3gaHN U COOPY>KEHWUN, BbIMONTHEHHbIX U3 COOPHbLIX Xene300eTOHHbLIX KOHCTPYKLNN,
HeobX0AMMO yYnUTbIBaTb BO3MOXHOCTb U3MEHEHMUSI PACYETHON CXeMbl KOHCTPYKLUWA, BbI3BAHHYIO BIUSHUEM
cyxoro TpeHus. Npu manbix konebaHusx, kKoraa cusbl CyxXoro TpeHus He npeogonesatoTcs, pabota cOOpHbIX
KOHCTPYKUMIA npubnmkaeTcs kK paboTe MOHONMUTHbIX. B €BA3M C 9TMM coeamHeHUs COOPHbIX KOHCTPYKLMI
crnepyeT NPUHUMAaTbL XECTKUMW MPU NpOBEpKe:

a) nepeMelleHNii, CKOPOCTEeA W YCKOPEHWI KOHCTPYKUMA M KX COOTBETCTBME TpeboBaHMSIM
CaHUTaPHO-TUTMEHNYECKUX HOPM, ECIN AOoMYyCKaeMble NepemeLLeHns He npesbiwatoT 0,1 MM;

6) NPOYHOCTN N BbLIHOCITMBOCTU KOHCTPYKLI,I/IIZ, ecnn Hambonblune nepemMelieHunsa, BblHUCIIEHHbIE B
pe3ynbTate npeaBapuTesibHOro pac4eTa no cxeme C XeCTkKMMun coegnHeHnamMmun, He npeBblllatoT 0,1 mm.

MpumeyaHne - Ecnu Hambonblwive nepemewienHus npesbiwatotT 0,1 MM, TO pacyeT Heobxogumo
NPOBOAWTbL MO ABYM Pa3fMYHbIM CXeMaM: C y4E€TOM >KEeCTKOCTU COeOMHEHUN BCNEeACTBUE CYXOro TPeHus u
6e3 Hero.

6.3 B pacuetax Ha BepTukanbHble konebaHus npu onpegerneHun KeCTKOCTU 3MeMeHTOB COOpPHbIX
XKene3obeTOHHbIX NEepekpbITUn N Kene3obeTOHHbIX MepPekpbITUN Mo MeTannuyeckum Gankam cnegyet
NpUHMMAaTb CeayoLWmMe MOMEHTbI MHEPLUM NOoNepeYHbIX Ce4eHUI:

a) NO CXEME C XECTKMMU COEANHEHNSIMUN BCIEACTBUE CYXOro TpeHus (cM. 6.2) aAns »xene3obeToHHbIX 1
MeTannuyeckux 6anok npu ynoxeHHoM no 6ankam cOOPHOM HacTune W Ans Kenes3obeTOHHbIX U
MeTannmMyecknx 6anok Npu ynoxeHHo no 6ankam MOHOMUTHON ene3o6eTOHHONM NANTE - MOMEHT UHEPLUN
TaBPOBOIrO CEYEHUsI C LUMPUHOWM MAWTbI, MPUHUMAEMOW PaBHOW PACCTOSIHUIO Mexay ocsiMuM Ganok, Ho He
bonee nonoBuHbLI NponeTta 6anky;

©0) No cxeme, He yunTLIBAIOLLIEN CyX0€e TPEHME ANS Xene300eTOHHbIX N MeTann4yeckmx 6anox:

- MIPU yNoXeHHOM no 6ankam c6opHOM HacTure - MOMEHT MHEPLMM NONEPEYHOro cedeHuns banku;

- NpU YNOXeHHOW No GankaM MOHOMUTHOW >Kene3o0eTOHHOW NnuTe - CyMMa MOMEHTOB MHEPLMM
cedeHun BGanku u NAWTbl, NPU 3TOM PACYETHYIK LUMPUHY CEYEHUs MNWTbl criedyeT NpuHMMaTb paBHON
paccTOsHNIO MeXay ocsamMmn B6anok, Ho He 6onee NOMNOBUHLI NponeTa Ganok.

Onsi 6anok pebpucToro MOHOMMUTHOIO MNEPEKPbITUS HEeOOXOAMMO MPUHUMATL MOMEHT MHEpLMU
MOHOJIUTHOIO TaBpPOBOIo ceYeHua C LIJI/IpI/IHOI7I MOJKW, yKa3aHHOI7I B 3TOM NYHKTe; AnA 6anoYHbIX ANUT -
MOMEHT MHepLnn nonepeyHoro cevyeHmna nimnT.

MpumeyaHus

1 Ecnu meTannnyeckue 6ankm nepekpbiTus 06eTOHNPOBaHbI Kene306eTOHHON NIIMTON MOBEPXY UIK

NOHN3Y, TO NepeKkpbITUe crnefyeT pacCMaTpmuBaTb Kak pe6pMCToe MOHOJIUTHOE.
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2 Taknm xe 06pa30M cnenyet onpenenAatb MOMEeHTbl UHepLUnun Xene3obeTOoHHbIX I'IOKprTMI7I n opyrmx
KOHCprKLI,I/IVI, nMermnx aHanorm4yHble pac4eTHble CXeMbl.

Mpwn pacyeTe KpyrnHoOMaHesbHbIX MAWUT, NNUT 6e36anoYHbIX NEPEKPLITUIA U T.4. crieayeT onpeaensitb
LMMUHOPUYECKYHO )KECTKOCTb MIUThI.

Ecnn noctameHT nop MaWwunHy WU YyCTaHOBKY MOHOJIUTHO CBA3aH C MNepekpbiTuem, ero cneayet
yynTbiBaTb NMpu onpeaenieHnn XXeCTtkoCTtn COOTBETCTBYHOLLEro afieMeHTa NepeKkpbITUA.

6.4 PacyeTHble cxembl Npu onpegeneHnnm 4acToT COOCTBEHHbIX TOPU3OHTasnbHbIX KonebaHun
NPOMBILMEHHBbIX 34aHUN cnegyeT BblbMpaTb MO BO3MOXHOCTU NPOCTBIMU C Yy4eTOM (hakTopoB, KOTOpble
CYLLECTBEHHO BIUAIOT Ha YacToTy. B yacTHOCTW, nepekpbiTus 34aHui M NNOWaAoK Mo MaluvHbl Mpu
onpeaeneHny ropu3oHTarnbHON XECTKOCTW 34aHviA M NNowagok B psge crydvaeB, ykasaHHbiX B B.2.2
npunoxexus b, gonyckaetcsa cuutatb HegedopmupyembiMu. XKeCTKOCTU U MacChbl FIECTHUYHBIX KNETOK W
MPUCTPOEK, CBA3AHHbIX C KApKacoM UMM CTeHaMu 30aHus, criegyeT yumTbiBaTh.

6.5 I'IpM pacCMOTPEHNN TOPU3OHTAaJIbHbIX konebaHuin KapKacCHbIX 34aHNA C HaBeCHbIM MaHesnbHbIM
orpaxgeHnem HeobxoaMmo yunTbiBaTb BIIMAHUNE OrpaxXgeHua Ha XXeCTKOCTb 34aHUA.

XecTkocTb 30aHMI, B KOTOPbIX HE MpeaycMaTpyUBaeTCs NIOTHOe CoedVHEHNe NaHene ¢ KoroHHaMu
Kapkaca, HeoBGXoAMMO OonpedenaTb Kak CyMMapHYI >XeCTKOCTb Kapkaca W 06pasoBaHHOro naHernbHbIM
orpaxgeHueM yrnpyroro aucka, paboTaroLLero Ha CaABUr Npu NpoBepKe:

a) ropmsoHTanbHbIX MEpPEMELLEHNI, CKOPOCTEN M YCKOPEHMM Ha cooTBeTcTBue TpeboaHuam CH
2.2.4/2.1.8.566, ecnun gonyckaemble nepemeLleHus He npesbiwatoT 0,1 Mm;

©) MPOYHOCTM M BBLIHOCIMBOCTWU KOHCTPYKUWUA, €Criv HambornblLuMe TropuU3oHTamnbHblE MepeMeLLeHns
NepekpbITUA, BbIYUCIIEHHbIE B pe3ynbTaTe MnpeaBapuUTENIbHOTO pacyeTa Mo YKa3aHHOW CXxeMe, He
npesbiwatot 0,1 MMm.

B ocTtanbHbIX cnyyasix pacyeT 3gaHui crnedyeT NpoBOAMTb MO ABYM CXeMaM - C YYeTOM TOMbKO
XKECTKOCTW KapKkaca M C y4eTOM XXECTKOCTW kapKkaca W OrpaxpeHusi, MpuyeMm BO BHMMaHue Heobxogumo
npuHMMaTb Hanbornee HEBLIrOAHbIM BapuaHT.

MpumeyvaHus

1 Y4yacTKM CTEH CO CNMOLWHbIM NaHenbHbIM OrpaXAeHNeM CBEpXy AOHM3Y NPV KPenneHun naHenen
HenocpeACTBEHHO K KONOHHAM Kapkaca crnefyeT paccMaTpuBaTth Kak Ynpyrme AWCKW, )XEeCTKO CBSI3aHHbIE C
Kapkacom.

2 |_|pl4 CNJIOLWHOM JIEHTOYHOM OCTEKITIEHUN XECTKOCTb OrpaxaeHud AOornyCckaeTCd He y4YUTbiBaTb.

7 YactoTbl 1 (hOpMbl COGCTBEHHbIX KONIe6aHMN HECYLLIMX KOHCTPYKLIMIA

7.1 Tpu ucnonb3oBaHnM MeToAa pasnOXeHust No dopmamM coBCTBEHHbIX KonebaHui onpeperneHve
4acToT N dopM cobCTBEHHbIX konebaHun sBnseTca HeobxoAMMbIM 3TanoOM AMHaMUYeckoro pacyeta. B
pacyeTax KOHCTPYKUWA Ha [EeWCTBUME MNepuoguyvecKknx Harpy3ok He3aBWCUMO OT MpPUHATOro MeTtoda
Jonyckaetca onpenensaTb 4acToTbl COOCTBEHHbIX KONebGaHum ans Toro, YtoObl OLEHUTb BO3MOXHOCTb
BO30Y)XAEHWNSI PE30HaHCHbIX PEXMMOB, YPOBHM MEpPEMELLEHUA U YyCUITUA U NPeasioknTb MEeponpusaTus,
NO3BONSIOLLME U3MEHUTE PEXUM KONeGaHWUM 1 MOHU3UTb NX YPOBHM.

7.2 Tpu onpefeneHuM Beca 9SNEMEHTOB B pacyYeTHOM CxemMe MNOMWMO COGCTBEHHOrO Beca
KOHCTPYKUMI crieyeT yuuThiBaTb Takke BEC MaLlUWH, 060py0BaHWS U MaTEPUAnoB, XECTKO COEAUHEHHbIX C
HECYLLMMU KOHCTPYKLUUSIMU. XapakTep pacnpefeneHusi Beca B pacyeTHbIX CXEMax 3aBWCUT OT cnocoba
KpenneHus MawuH 1M obopyaoBaHuWs M (DaKTUHECKOW CXeMbl nMepefadnM Ha KOHCTPYKLUMKO MOCTOSIHHbIX
CTaTM4YeCcKMX Harpysok. Crny4yaHble U KpaTKOBPEMEHHO OENCTBYIOLLME CTAaTUYECKUE HArpy3ku (Harpysku npu
CKOMMEHUN Nioden B MPOM3BOACTBEHHbIX MOMELLEHNSX, Harpy3kM OT 0OOpyAoOBaHWs M maTepuarnoB Mpu
NpoBeAEeHUN PEMOHTHbIX paboT v T.M.) Npy ONpeaeneHnn Beca y4nTbIBaTb HE Creayer.

Mpy pasnuuHbIX BapuaHTax 3arpyXeHWsl KOHCTPYKUWIA (Hanpumep, Npv OTCYTCTBMU WIU Hanuyum
CHera Ha MoKpbITUK, MPY BONbLIOM M3MEHEHUN HArpy3oK, NpeayCMOTPEHHOM TEXHOMormen Npon3BoacTBa, U
T.4.) BOMKHbI BbITb PACCMOTPEHBI iBa BapuaHTa 3arpyXeHusi, Mpy KOTOpbIX 3HAYEHUSI MacC MakCcMMarnbHbl 1
MUHUMATbHbI.
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I'Ipvl onpegeneHnn 4acrtoTt COBCTBEHHLIX KonebaHui cnenyet npuHMMaTb HOPMaTUMBHbIE 3HA4YeHUA
NOCTOAHHbIX Harpy3ok.

Maccbl BUGPOM3ONMPOBAHHLIX MallMH WM YCTaHOBOK TMpU OMpedenieHnn 4actoT COBCTBEHHbIX
koneGaHuii KOHCTPYKUWI He criedyeT yYuTbiBaTh.

7.3 lpn pacyeTe Ha nepuoguyvecKkne Harpys3ku, KOTOpble He BKIOYalT MMKOBblE 3HAYEHUS,
XapaKTepHble ANS MMMNYIbCHBIX BO34ENCTBUA, HEOOX0OUMO onpeaensTb creayowee YMCo YacToT 1 hopm
COBCTBEHHbIX BEPTUKAmbHbIX KONebaHnum HeCcyLLMX KOHCTPYKLUNIA:

2 - 0N 0gHOMNPONETHLIX 6anok;

4 - nna ogHONPONETHbIX NIUT;

2N (N - yncno nponeToB) - AN HepaspesHbix 6anok;

4N - onga HepaspesHbIX NIUT;

5 - ona depm.

Mpy nposBedeHUM pacHeToB MO NPUBMUXKEHHLIM pPacyeTHbIM CXeMam [OMyCKaeTcs onpeaensitb He
Bonee #% COBCTBEHHbIX YacTOT, rAe #¥% - HOMEep HaWMeHblUuel COBCTBEHHOW 4acTOTbl, MpeBbillatoLLen

4acToTy BbIHYXOEHHbIX KonebaHui. Ecnu 4yactota OCHOBHOMO TOHa OKa3blBaeTcsi Oonee 4acToThbl
BbIHYXXOEHHbIX KonebaHun, TO nocneayrLmne YactoTel U POPMbI JONYCKAETCHA HE OnpeaensTh.

Mpu pacyeTe Ha MMNYMbCHbIE HArpy3Kkn cnegyeT BblbmpaTb YMCHO COBCTBEHHbIX YacTOT U hopMm:

npuv onpeaeneHnn nepemMeLLeHuin:

3 - NS ogHoNporneTHbIx 6anok,

N+1 - ans Hepa3pe3Hbix 0arnok,

4 - AN ogHOMPONETHbIX NINT;

npuv onpegeneHnm n3rnbaroLmx MOMeHTOB:

5 - ona ogHonponeTHbIx 6anok,

3N+1 - anga Hepa3spesHbix 0arnok,

5 - Ans oQHONPONETHbLIX MIUT.

MpumeyvaHus

1 lNpu npoBedeHMn pacyeToB MO YTOYHEHHBIM CXeMam B MPOrpamMMHbIX KOMMMEKCaxX, a Takke B
OTOENbHbIX Cry4Yasx AN MalMH U YCTAHOBOK TPeTber M 4YeTBEpTOW rpynn onpegensioT 6onbliee 4ncro
yacToT n hopm cobCTBEHHBIX KonebaHui.

2 MNpu ncnonb3oBaHMN MeToda pasfnoXxeHus No dopmam cobCTBEHHbIX KonebaHui okoH4YaTenbHoe
4YUCNO onpefensemMbiX U yuuTbiBaeMblx opm konebaHwui [onyckaeTcs KOppeKkTupoBaTb B npolecce
pacyeTa B 3aBMCMMOCTM OT IyCTOTbl CNeKTpa 4acToT, onpeaensiemblx napaMmeTpoB konebaHui n xapakrepa
NPUOXEHNUS HarpysKu.

Mpn Gornee ryctom cnekTpe crnegyeT onpedensatb Gonbllee 4ncno 4YactoT U opm COBCTBEHHbIX
kone6aHui. Mpu BbIYUCTIEHNM HAUBOMBLUNX 3HAYEHUN BHYTPEHHUX yCunui TpebyeTcs yunTbiBaTb GonbLuee
yncno opm cobCTBEHHbIX KonebaHui, YeM npu BblYMCIIEHUN MepeMELLeHNA NS TOro, YTobbl NOMy4YnTb
OQMHAKOBYI0 TOYHOCTb. PelleHne Bonpoca o yncne y4uTbiBaeMbiX (popmM COBCTBEHHbIX KOnebaHui MoXeT

ObITb NPUHATO Ha OCHOBE aHann3a CXoAUMMOCTU pAOoB AN1d COOTBETCTBYHOLWNX paCYETHbIX BEJTUYUH.

7.4 Ecnv pacnonoxeHHble Ha NepekpbITUSX 34aHUS MallVHbl PasBUBAIOT AVHAMUYECKMe CUMbl B ABYX
B3aMMHO MeprneHauKynApHbIX FOPU3OHTanNbHbLIX HanpaBrneHusX, To Npu pacyeTe Ha Nnepuoanyeckme Harpysku
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(cm. 7.3) crnenyeT onpefenaTb Tpy NepBble YacToTbl U POPMbl COBCTBEHHBLIX MOCTYNaTenNbHbIX KonebaHui
3[aHusa B HanpaBfeHUn KaXKaon u3 ero ocer (BOONb M Nonepek 30aHud) u Ase nepBble YacToTbl U POPMbI
BpaLlaTenbHbIX kKonebaHun 3gaHuns.

7.5 MNpu pacyeTe Ha rapMoOHUYECKME Y NEpUOANYECKME HArPy3KU HEOOXOAMMO YUYNTbIBATb BO3MOXKHYIO
MOrpeLlHOCTb B ONpeaenieHny COGCTBEHHBIX YacToT, a Takke BO3MOXXHOCTb U3MEHEHUS] COBCTBEHHbIX YacToT
KOHCTPYKUMI B MpoLecce aKCniyaTauuv 3gaHust Ui CoopyKeHusl. 3Ta NOrpeLlHOCTb YYUTLIBAETCA BBOAOM
YacCTOTHbIX 30H, BHYTPWM KOTOPbIX HaxoOMTCs pacyeTHOe 3HayeHne COOBCTBEHHOW 4YacToTbl. [paHuubl
YaCTOTHbIX 30H BbIYMCIISIOT MO hopMynam

pi=(l-g)p?  pf=(+e)p"

, 71
=gl =+ -

roe p,'.:', HE - » -A YactoTa cobCTBeHHbIX konebaHun anemeHTa (kpyrosas, [u), onpegeneHHas B

pesyrbTare pacyera;
Pp, ¥y - NeBas rpaHnLa YacToTHOI 30HbI;

Py, % - IpaBas rpaHnLa YacToTHOI 30HbI;

£ - NorpeLllHocTb B onpeaenieHnn 4acTorT. 3HaueHune £ ANa pasnn4yHbIX pacveTHbIX CXeM cnegyeTt

npuHumMatbe paBHbiM 0,25 - npu TMNOBLIX pacyeTax nepekpbiTuid; 0,3 - NpU BbIMUCIEHUM YACTOT
ropM3oHTanbHbIX KonebaHui 3gaHun.

7.6 Mpu npoBefeHNM pacyeTa Ha rapMOHUYECKME HarpyskM C MOMOLLbI0O METOAOB, HE CBSI3aHHbIX C
onpefeneHneM 4acToT COOGCTBEHHbIX KonebaHui, BO3MOXHYK MOrPEeLHOCTb B COOTHOLUEHUWM 4YacToT
COBGCTBEHHbIX U BbIHYXAEHHbIX KoneGaHwui cnegyet yduTbiBaTb NPU U3MEHEHWM C [OCTaTOYHO MarbiM

LIaroM 4acToTbl BbIHYXAEHHbIX KonebaHui B npegenax ot (1 — &l no (1+ ;). YacToTy coBCTBEHHbIX

konebaHu NPUHMMAalOT PaBHOW 4YacTOTe BbIHYXAEHHbIX konebaHun, Npyu KOTOPON NepemeLleHus MMEeKT
3KCTpemanbHble 3HaYeHUs.

PacueT cnegyeT npou3BOAUTbL MpU 4YacToTax BblHYKAEHHbIX KonebGaHWui, paBHbIX BCEM TeMm
cOBCTBEHHBLIM YacTOTaM, KOTopble nonaaarT B MHTepsan oT (1 — gyld ao {1+ &),

7.7 Ecnn 4yacTtoTa rapMOHUYECKOW Harpysku, co3gaBaemMon MallMHOW UM YCTaHOBKOW, 3ajaeTcs C
yKasaHMeM HeKOTOPOro BO3MOXHOMO OTKIIOHEHMS &f OT ee cpepHero 3HadeHus o, T.e. @=@'(1X&), 10
3a 4acTOTy BbIHY)XOEHHbIX KonebaHuii cnegyeT NpuUHUMaThb CpefdHee 3HadeHue ', a npu onpeneneHnn

tt
rpaHuL, YacTOTHbIX 30H BMECTO MOrpeLlHOCTU Zp BBOAUTb NOrPELLIHOCTb £ = & + Er .

7.8 MNpu pacyeTe Ha rapMOHMYECKME Harpy3ku [AOMYyCKaeTcsl, YTO 4YacTOTbl COBCTBEHHbIX konebaHuii
KOHCTPYKUMN MOTYyT UMETb noboe 3HayeHue B npenenax pacwnpeHHbIX YaCTOTHbIX 30H, NOJTy4YEeHHbIX C
y4eTOM BO3MOXHOM NOrpeLuHOCTM B onpeesnieHMm YacTtoT. [1oaToMy npu rapMOHMYECKOW Harpyske 4acToTbl
cobcTBEHHbIX KonebaHum Heobxogumo onpedensTb cneayowum obpasom:

a) ecnu 4actoTa BbIHYXAEHHbIX KonebaHun gynonagaeT B # -0 YaCTOTHYK 30HY (CM. pucyHok 7.1,
i), To

P; =W

n, =ng|MPU S=r, (7.2)
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o

F:=F; )
By

. :nnﬂé npu z#r, (7.3)
HJ‘

T.e. CODBCTBEHHYIO 4acTOTy [ - YaCTOTHOW 30Hbl creayeT NPVHUMaTb PaBHOW 4YacTOTe BblHYXOEHHbIX
konebaHui; ocTanbHble YacToTbl NPUHUMATL NPOMNOPLMOHANBLHO;
0) ecnu yacToTa BbIHY>XAEHHbIX KonebaHun gnonagaeT B MEXPE30HaHCHYI0 30HY (PUCYHOK 7.1, 6) 1

1) f f f 1)
Haxo4UTCst MeXAy YacToTaMu Py U Ppil, TO: P = Puyl, €CNU (1 HAXOOUTCS GNMKE K Puyl, YEM Py ;

1) " f
P; = Pp-€CNN (D HaXoauTcsl Bnmxe K Py, YeM K Py -

l | | |
1 | 1 1

p.rrl = (1 _Elj]prr Pr = ;:I = {1 + ﬁ[]}lﬂrl
a
B L]
L | | | | | |
I 1 1 I | 1 |
Py = (1-£glpy v= 1+ g)p, Py [ Brt
&

PucyHok 7.1 - OnpegeneHne 4actoT cobCTBEHHbIX KonebaHui
CneayeT NnpyHMMaTh BEPXHME UINN HWXKHUE 3HAYEHUS 4YacToT B 3aBMCMMOCTU OT TOro, bnmxke k kKakomy
3HaYeHMIO pacrnonoXeHa YacToTa BO3MYyLLAKoLLEeN HarpysKku.

MpumeyaHne - B pacuetax B NporpamMMHbIX KOMMEKCAX UM MO YTOYHEHHbIM PacyYEeTHbIM CXeMam, a
TakKe MpW Harpyskax kareropuv guHamuuHoctu |V cnegyeT npoBepsATb o6a pacyeTHbIX criydas
nepeyncnenns 6), T.e. Koraa BCe YacTOThbl UMEKT HUXKHUE UMM BEPXHUE BO3MOXHbIE 3HAYEHNS.

Mpu neprnoanyeckon Harpyske 4acTOTbl COBCTBEHHbIX KonebaHwuy Tawke cnegyeT onpegensdtb no
cdopmynam (7.2)-(7.3), mpu aToM B KavecTBe @ip) crnedyeT MNpuHMMaTL 4acToTy npeobragaroweit
rapMOHUKM.

I'Ipvl pac4yeTe Ha nepexo 4yepel3 pe3oHaHC And 4acToT cobCcTBEHHbIX kKOnebaHui cnegyet npuHMMaThb
NX HanbonbLUMe 3HaYeHUs, COOTBETCTBYHOLLNE BEPXHUM rpaHULaM HYaCTOTHbIX 30H, T.€. fy = p: , M = ?3:.

8 MNMepemelleHnAa n BHYTpeHHUE ycunusa

8.1 [OuHamu4yeckMe nepemelLeHUs HecyLuxX KOHCTPYKUWA cnegyeT onpefensdtb no HOpMaTUBHbLIM
3HaYeHNAM AMHaMUYecKMx Harpy3ok (cm. 4.4.5). OuHamuyeckme ycunusa (usrvbawowwme u KpyTswme
MOMEHTbI, MPOOONbHbIE W MOMEPEeYHble CUMbl) CcrnegyeT onpegenaTb MO  PacyeTHbIM  3HAYEHUAM
OVNHaMNYeCKux Harpysok (4.4.13).

8.2 lNpwn onpefeneHun guHaMU4eCcKUX NnepeMeLLeHnn 1 BHYTPEHHUX YCUNUIA B aNeMeHTax nepekpbITui
OT BHELIHeN Harpys3ku crnegyeT yuuTbiBaTb BepTUKamnbHble Cunbl M OENCTBYIOLME B BEPTUKAIbHON
MOCKOCTU MOMEHTbI, @ NMpU onpefeneHun OUHAMUYECKMX NEepeMeLLeHNA U BHYTPEHHUX YCUNUA CTOEK U
CTEH MpU ropu3oHTasnbHbIX konebaHusaX - CUbl U MOMEHTHI, ENCTBYIOLLME B FOPU3OHTANBHOW MITOCKOCTMY.

8.3 lNpwu paccmoTpeHun BepTUKanbHbIX KOrebaHun onpedenennto noanexar Hanbonblune 3HayveHust
nepemeLLeHns n narnbatolero MOMeHTa B nNporeTax, a Takke n3rnbaroLlero MoOMeHTa U NonepevyHon Curbl
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Ha ornopax.

MpumeyaHue - MNpu onpegeneHMn nepemMeLLeHnin AaNeMeHTOB KOHCTPYKLNIA, ONUPatoLLMXCa Ha apyrue
nogaTnuBble 3NEMEHTbI, HEOBXOANMO Y4YUTbIBATbL MEPEMELLEHNS OMOp MyTEM YBENIMYEHUS NepemMeLLeHuin
aneMeHTa Ha NonycyMmMy nepemeLLeHnin onop.

8.4 Mpn cCOBMECTHOM AENCTBMN HECKONBbKMX rapMOHUYECKUX HArpy3oK OT pasHbiX MalluH aMniinTyabl
NnepemMeLleHNin U BHYTPEHHMX YCUNMiA HeobXoaumMo onpendensTb Kak CyMMy aMniuTyd OT BO3AeiCTBUS
KaXKOoW Harpysku B oTAenbHOCTW. Mpu pacyeTe KOHCTPYKLMIA Ha HECKONbKO OOHOBPEMEHHO AEeVCTBYHOLNX
HEe3aBUCUMbIX MALUUH C UMMYMbCHBIMU UMW YAapPHBLIMU Harpy3kamy Hambornblume 3HauYeHUsl NepemMeLLeHnn n
BHYTPEHHMX YCUMUIA OAHOIO 3HaKa, BbI3BAHHbIX KaXabiM UMMNYIbCOM (YAApOM), crieqyeT CyMMUMpPOBaThb.

Ecnv uyucno MawuH unvM  yCTaHOBOK, CO3JalolMX nepuogudeckMe Harpysku (B TOM  4ucne
MMMNYNbCHOMO UK yAapHOro xapakTtepa), npesbiwaeTt 10, a YacToTbl NpeobnagaoLmnx rapMoHUK OANHAKOBbI
unu 6nu3kM, To Npu onpegeneHnn HambonblIMX NepeMeLleHNA U BHYTPEHHUX YCUINUN OT COBMECTHOro
OEencTBMSA MaLUVH criegyeT yuuTbiBaTb (0asoBble COOTHOLLEHMSI B COOTBETCTBUN C 4.4.14.

8.5 Ecnu npu pacyeTe KOHCTPYKLMM Ha Neproanvyeckoe BO3AECTBME B pa3foXeHUU Harpysku B psia
dypbe coXpaHsAlTCA ABa WM TpU 4YfeHa psaga, To Ans onpederneHus HaumbomnbluMX nepemeLleHnin u
BHYTPEHHMX YCUNWI [onyckaeTcss onpeaensaTb HaubonbluMe MNepeMelleHnss U BHYTPEHHUE YCUNUSE Kak
CYMMY aMnnTyA OTAENbHBIX FapMOHUK.

8.6 OnpepeneHvie amMmnnNnTy NepemMeLLeHNA U BHYTPEHHUX YCUITUIA KOHCTPYKLMIA NPU rOPU3OHTarnbHbIX
noctynaTenbHbIX U BpawaTtenbHblX KonebaHuax 3gaHun, Bbi3BaHHbIX paboTon 60mbLoro YyvMcna maluuH ¢
nepuoanyeckMMn Harpyskamu, criegyeT npoBoauTb C yvyeToMm ykadaHun 4.4.14.Mpn atom KoadpdUUMEHT
CMHdasHOCTM }, crieqyeT onpedenatb AN MOMHOrO Yucrna MawuH B 3gaHun. PacyeT Heobxoaumo

npoBoauUTb Ha OEeNCTBME MaLUMH KaXgoro ataxa pa3aenbHo, a 3ateM aMnnnTyadbl I'IepeMeLIJ,eHI/IIZ n yCVIJ'II/Il7I
cnenyeTt CKnaablBaTb.

lMpn npoBepke BNUAHMA konebaHMi Ha NOAEN, Bbi3BaHHbIX AeNCTBMEM OOMbLIOrO 4mMcna MalluH,

J
Jornyckaemble aMnnuTyAbl NepeMeLleHnn cnegyet yMHOXaTb Ha OOMOMHUTEmNbHbI KOadduumneHT _3 ,

y‘-IVITbIBaPOLLI,VIIZ Gonee BbICOKYHO BEPOATHOCTb CoOBMNageHud cbas MallnH npu }J,e(bopMaLl,VIOHHOM pacyeTe.

KoadppmumneHT 3 BBOAMTCS NpW yucne mawmH J =10.

MpunoxeHue A

Cnoco0bbl yMeHbLUeHUA KonebaHUN HecyLMX KOHCTPYKLUMNA
A.1 B Tex cnyyasix, Koraa yCTaHOBMEHHblE pacyeToM konebaHusi KOHCTPYKUMA He yAOBREeTBOPSIOT
TpeboBaHuAM, obecneyvBalOLMM KX HECyLlyl CNoCOBHOCTb, MnM U3MONorMiyeckum TpeboBaHUsIM Mo
OorpaHUYeHU0 ypoBHS BMOpauui, crnedyeT NPUMEHSTb YKa3aHHble B HacTosWEM noapasgene cnocobbl
yMeHbLUeHUs1 kornebaHWin HeCcyLLIMX KOHCTPYKLUWIA.

Mpu BbIGOpe cnocoba B KaxOOM KOHKPETHOM Cryvae crnegyeT pyKOBOOCTBOBATbCH MPUHLMMAAMM
uenecoobpasHocTU, 3PPEKTUBHOCTU N IKOHOMUYHOCTU Er0 MPUMEHEHUS.

O>K|/|/J,aeM|=|e pe3ynbTaTtbl OCYLECTBIEHUA TOro WU WHOIro MeponpuaTna cnegyet npoBepATb
NOBTOPHbIM OWHaAMWUYECKMM pacyeToM KOHCprKLLI/II7I, T.e. onpepgerneHnemM MakCcuMalribHbIX I'IepeMeLIJ.eHI/IIZ n
BHYTPEHHUX YCMHMVI B USBMEHEHHDbIX YCITOBUAX.

MpumeyaHne - PekomeHZauMn MO CHMXEHWIO YPOBHEW korebaHui npu Nepuoguyveckon Harpyske
npuBegeHsbl B nogpasgenax A.2, A.3.

A.2 K OCHOBHbIM MeTO4aM YMeHbLUeHUst KonebaHum HeCylWMX KOHCTPYKUMIA, BbI3BaHHbIX
rapMoHN4YeckumMm (NepUoOgNYECKNMIN) HArpy3Kammn, OTHOCSITCS:

a) U3MEHEHNe COOTHOLLUEHWST MEXAY YacTOTON BbIHY)XOEHHbIX KonebGaHuin 1 YacToTaMu COGCTBEHHbIX
koneGaHuii KOHCTPYKUMU NMyTeM U3MEHEHWUSI KECTKOCTU, MACChl MMM CXEMbl KOHCTPYKLUMW, a Takke MyTem
N3MEHEHUS YaCTOTbI BbIHY)XAEHHBIX KonebaHui;
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6) M3MEHEHME PacnosioXXeHnd n cnocoba KpenneHna MmallnH U yCTaHOBOK Ha HECYLLNX KOHCTPYKLUUAX,
nepegadva AMHaMU4eCKnxX Harpy3ok Ha oTaelibHble (byHJJ,aMeHTbI, KOJTOHHbI, pa3rpy3o4Hblie 6ankn n T.n.;

B) YCTPOWCTBO BNMBpOMN30NsLnK;

r) NMpUMeHeHVWe OMHaMUYECKUX W YyHAapHbIX racutenen konebaHwi, yBenuyeHue AemndpupoBaHus
koneGaHuiA, yCTPONCTBO KECTKMX U HEXKECTKUX OrpaHuYMTenen;

4) YypaBHoBewwMBaHWe W HanaHCMpoBKa MallWH, CO3[aHue  9KCnyaTauMOHHbIX  YCIOBUWA,
npenaTcTByrOLWMX padbanaHcnpoBke 1 obpasoBaHuMio cnyyarHbix AucbanaHcoB; NpMMEHeHMe cneunanbHbIX
yCTponcTB, obecneunBatoinx paboTy HECKOMNbKMX MaLLMH NONapHoO B NpoTuBodase.

(M3meHeHHas pegakuus, M3m. N 1).
A.2.1 N3ameHeHMe macchbl U XKECTKOCTU KOHCTPYKLUN

A.2.1.1 Ecnu YacToTa BbIHY>XAEHHbIX konebanun & 6nn3ka K HUXKHEN rpaHnLe Kakon-nmbo 4acToTHON
30Hbl N HECKONIbKO HWXe, TO KonebaHus KOHCTPYKUUW criefQyeT YMEHbLUUTb, YBENNYMB €€ XKEeCTKOCTb WUIn
YMEHBLUNB Maccy. YBEeNMYEHNs KECTKOCTU KOHCTPYKLUM cnegyeT AocTuratb NyTeM YMeEHbLUEHUsSI MPOreToB,
YBEMMYEHUS MONEPEYHbIX CEYEHUN UIM U3MEHEHUSI €€ KOHCTPYKTMBHOWN CXEMbl (BBEAEHME XECTKMX Y3rOoB,
npeBpalleHme paspesHbiX KOHCTPYKUMM B HepaspesHble u T.4.). [lonyckaeTcs Takke YCTPOMCTBO MNoA
MalUMHY >KECTKOro, HO Ferkoro mnoCTaMeHTa, MOCTaHOBKY [OMOMHUTENbHbIX CBA3EW, YCTPOWCTBO
crneumanbHbIX MopTanbHbIX pam 1 T.0.

A.2.1.2 Ecnu 4actoTa BbIHYXOEHHbIX KonebGaHwuy i OnM3Ka K BepxHeW rpaHuue Kakon-nmbo
YaCTOTHOW 30HbI PE30HAHCHBIX KONedaHuM WM HEecKoMbKO Bbille, TO KonebGaHWsi KOHCTPYKUWiA crnegyet
yMeHbLlaTh, YBEMUYUB €€ MacCy WM CHU3MUB XKECTKOCTb. CHWXEHME XEeCTKOCTU KOHCTpyKuun cregyet
Jocturate NyTem yBeNUYEHUsI MpofeTa UMM YMEHbLUEHUS MOMEepPeyvYHOro CevYeHus, a Takke C MOMOLLbIO
N3MEHEHNST KOHCTPYKTUBHOWN CXEMBI.

YBenuyeHme mMacchbl KOHCTPYKLUUKM NOCPEACTBOM YCTPONCTBA MAaCCUBHOIO MOCTaMEHTa, HE CBSI3AHHOTO
XECTKO C KOHCTPYKUMEW, MMM YBENMYEHWE TMOMNEepeyHOro cevYeHuMsl 3a CcYeT BBOAA [OMONHUTESbHbIX
HEXECTKNX CIoeB, HAAOETOHOK U T.M. AOMNYCKAETCA NULb B HEOOXOOUMBIX CriyyYasix AN MalluH 1 yCTaHOBOK
kateropuin guHamuyHocTu Il n IV.

YMEHbLLEHMNE KECTKOCTU KOHCTPYKUMUIA U YBENUYEHME UX MACChbl AOMYyCKAEeTCA OCYLUECTBNATb NULb B
Tex cny4yasix, Korga AMHaAMWYecKMe MNepPEMELLEHMS COCTaBMsAOT CYLIECTBEHHYD 4YacTb CTATU4YeCKOro
npornba, 3Ha4yeHne KOTOpOro B CBOK odepedb He MeHee YeM Ha 20-30% Hwke npeaenbHoro.

A.2.2 U3ameHeHMe pacnosioXeHUs 1 KpenseHUs MallvH U yCTaHOBOK

A.2.2.1 BepTukanbHble KonebaHusi KOHCTPYKUUA HEOBXOAMMO YMeHbLUaTb, PacnofioXunB MalluHbl U
YyCTaHOBKW, CO3Jalolime BepTuKalbHble FapMOHWYECKMe Harpysku, BOMM3W OMnop wnuM Y3rnoBblX TOYEK
pe3oHupyloLWwmx popM coBCTBEHHbIX KonebaHui, a MalunHbl U YCTaHOBKW, CO34aloline ropu3oHTanbHble
AVHaMMYecKkne Harpysku, B cepeguHax MpofieToB KOHCTPYKUMIA WM BOMM3WM NyYHOCTEN PEe30HUPYHOLLMX
dopm KonebaHui.

A.2.2.2 TopusoHTanbHble KonebaHus 34aHUA U COOPYXKEHWUA HEOOXOOUMO YMeEHbLUATb, PacnofioXmB
MaLUMHbl U YCTaHOBKW, CO3[aloLLME FOPU3OHTamNbHbIE FApPMOHMYECKME Harpysku, Takmm oO6pas3om, 4TOObI
ONHAMUYECKMe YCUIMs BO3OENCTBOBaNM B HamnpaBfieHuW, [Onsi KOTOPOro JimMbo KEeCTKOCTb 3AaHus
MaKkCMMarbHa, NMB0 YacToTbl COBCTBEHHbIX KONebaHnn 3aMeTHO OTNINYAKOTCH OT YacTOThl BO3BYXKOEHWS.

A223 B uenax 60opbbbl C konebaHUSIMW HECYLMX KOHCTPYKUWA MNPOMBILMIEHHbIX 34aHUA U
COOpYXeHU cnegyeT NPUMEHATb pasnuYHble KOHCTPYKTUBHbIE MEPONPUATUSA, CBSA3aHHbIE C pa3MeLLeHneM
MalWnH WM YCTAHOBOK, CO3AaloWMX AWMHAMWUYECKUe HarpyskyM, Ha crneumarnbHbIX OMOPHbIX 3reMeHTax,
HECOEAMHEHHbIX C OTAENbHLIMA HECYLUMMU KOHCTPYKUUSM (Hanpumep, nepekpbITUAMU) WM CO BCEM
KapkacoMm B Lenom. B kayecTBe TakuMx OMOPHbIX 3NEMEHTOB criedyeT NPUMMEHsiTb pasrpy3odHble Garnku,
COoefIMHEeHHble CO CTOMKaMW kapkaca Wnu rmaBHbIMWM 6ankamu nepekpbiTus, oTAernbHble YHOAAMEHTbI, He
COeAWHEHHble C (YHOAMEHTOM 3[4aHUSA WUNU  COOPYXKEHWs, OMOpHblE pambl Ha CaMOCTOSATENbHbIX
dyHOaMeHTax u T.n.

A.2.3 Bubpomsonaums mMaluMH U YCTaHOBOK
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Bubponsonsuns asnseTca ogHUM n3 Haubornee addeKTUBHbIX MeToAoB 60pbbbl ¢ konebaHusmMu
KOHCTPYKLMI, BO3OY>KOaeMblX nepuoanveckumu (rapMOHMYECKUMM) Harpyskamu OT MallMH U YCTaHOBOK,
pasMeLLeHHbIX B MPOMbILUNEHHbIX 30aHUSX U COOPYXEHUSIX.

BuGpousonaumio cnegyeT NpUMEHsTb B LeNsiX YMEHbLUEHUS ANHAMWUYECKUX Harpy3oK, nepegaBaembix
MaLLUMHOM WNN YCTAHOBKOW Ha HECYLUME KOHCTPYKUMM (aKTMBHasi BMOpOM3ONAUMs), U B LENAX 3aluThbl
MalLLMWH OT KoneGaHuii HeCyLLIMX KOHCTPYKLMIA, Ha KOTOPbIX OHW HaxoaaTcs (naccuBHasi BUOpoOU3onaums).

BubGpousonaumio cnegyet MNpUMEHSTb ANS MalWH W YyCTaHOBOK BTOPOM W TpeTbeil rpynn o
YacTOTHOCTMW.

MalvHbl 1 yCTaHOBKWM KaTeropuv AuMHamuyHocTu IV, pasmelnaemMble B MPOMbILSEHHBLIX 34aHUSX,
cnegyeT ycTaHaBnvBaTb Ha BUOPOM3ONATOPbI HE3aBMCMMO OT pes3ynbTaToB AUHAMUYECKOro pacyeTa
HEeCYLLIMX KOHCTPYKLNN.

A.2.4 NMpuMeHeHNe AMHAMNYECKUX U YAAPHbIX racutenen

IuHamnyeckve W ydapHble racutenu konebaHwuii crniegyeT MNPUMEHATb B TeX Crydyasix, Koraa
YCTPOMCTBO BWOPOM3ONSALUUM  WNW  OCYLLECTBIIEHME OPYIMX Mep YMEHblUeHus KonebaHui, He
NpeacTaBnAeTCs BO3MOXHbIM.

OdvHamuyeckne racutenn HeoBXOAMMO MPUMEHATb ANS YMEHbLUEHUS konebaHum KOHCTPYKUUA npu
cTabunbHoOM YacTtoTe BbIHYXAeHHbIX konebaHun. OcobeHHo aPHEKTUBHO NMPUMEHEHMEe 3TUX racuTenen B
pe3oHaHCHbIX pexnmax. CobCTBEHHY0 YacTOTy AMHaMUYECKOro racuTens cnegyert HacTpavBaTb Ha YacToTy
BbIHY>KOEHHbIX KOnebaHnin KOHCTPYKLUNK.

KOHCprKLI,I/IFI AONHaMn4eCcKoro racutena gojnkHa nMeTb yCTpOI7ICTBa, obecneunBatoLime ero HaCTp0l7|Ky
Ha 4acCToTy BbIHYXXOEHHbIX konebaHun, perynmpoBky n HaaexHoe (*)VIKCVIPOBaHI/Ie YacCTOoTbl racutena B
npouecce akcniyataumn.

YaapHbIn racutenb konebaHun N3roToBnsieTca B Buae cBoOOOQHON UK ynNpyro coeMHEHHOW Maccom ¢
KOHCTPYKUMEN, yoapsitoLLEen No Hel npu konebaHuax B onpeaeneHHoMm mecte (borike).

PacueTt n npoekTnpoBaHune ANHaMU4eCcKnx n YAapHbIX racutenen ocyllecTBndaeTcd
Hay4HO-uUccneanoBaTesllbCKMMN U KOHCTPYKTOPCKUMU OpraHn3aumnamn.

A.2.5 YpaBHOBelWMBaHue, 6anaHCMpPOBKa N U3MEHEHMEe YacTOT BO3MYyLLaloLLen Harpy3Kkm

A.2.5.1 KonebaHusa HecyLmx KOHCTPYKLMIA, Bbi3biBaeMble paboTON HEKOTOPbLIX MALUVH U YCTAaHOBOK C
BO3BPATHO-MOCTyNaTeNbHbIM ABWKEHWEM UNW BpalleHWeM Macc C OOMbLUMM 3KCLEHTPUCUMTETOM, criegyeT
yMeHblUaTb NpUMEHeHneM CrnocobOB YpPaBHOBELUMBAHWA WHEPLUMOHHBLIX CUM, Hanpumep crnapuBaHuem
KPUBOLLMMHO-LLATYHHbIX MEXaHW3MOB WM ypaBHOBELUMBAHMEM BpaLlaloWencs Maccbl. Bo3MOXHO Takke
nNpUMeHeHWe crneumanbHbIX YCTPOWUCTB, NOAAEPXKMBAIOLLMX paboTy MaLlUWH U YCTaHOBOK B NpoTuBodase.

A.2.5.2 KonebaHnsa HeCyLUMX KOHCTPYKLUWIA, Bbi3biBaeMble paboTon MaLllnH U YCTaHOBOK C HOMUHAIbHO
ypaBHOBELLEHHbIMW  BpaLLaloWMMIUCA Maccamu, criegyeT ymeHbllaTb C  MNOMOLLbIO CTaTUYeCKOW U
AvHamu4eckon 6anaHCMpOBOK B TOM Criyyae, €Cnv TakoBble He MpOBOAMNMCbL MMM ecnv  MalluHa
pa3banaHcyupoBanacbh B npoLecce aKcnmyaTalum.

A.2.5.3 B Tex cny4daax, Korga mmMmeeTcd BO3MOXHOCTb U3MEHATb B HEKOTOPbLIX npegenax 4ucno
O60pOTOB MaLlUHbI NN YCTAHOBKMU, konebaHus KOHCprKLI,MVI cnenyeT ymMeHbllaTb:

a) NOHWXeHMeM uYucrnia oBOopOTOB MalUMHbI, €CNM YacToTa BbIHY)XAEHHbIX KonebaHuin o 6nmnska K
HVKHEN rpaHuLLEe OQHOM M3 YaCTOTHbIX 30H KOHCTPYKLUMM (HECKONBKO HMKE);

0) noBblweHMeM uyucria 06OPOTOB MaLLMHbBI, €CNWM 4acToTa BbIHYXAEHHbIX KornebaHun i 6ruska K
BEePXHen rpaHuLe OOHON N3 YaCTOTHbIX 30H KOHCTPYKLMN (HECKOMbKO BbILLE).

A.2.5.4 KonebaHus HecylmMx KOHCTPYKLUMA NpW MNycke W OCTAHOBKE BUOPOU3ONMPOBAHHLIX W
HeBMOPOM3ONMPOBaHHBIX MalUMH BCReAcTBME Mepexofa 4Yepes3 pe3oHaHC crnefyeT yYMeHbluaTb, YBENU4YMB
CKOPOCTU HapacTaHusi unu ybbiBaHNs Yyncra o6opoToB.

YMeHblUeHME  KONMeOaHUM  HEeCyLUMX  KOHCTPYKUMA B pexumax fMnycka U OCTaHOBKMU
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BM6pOM30]’IMpOBaHHbIX MalnH cnenyet OCYLWeCTBNATb BKIKOYEHUEM OONOJTHUTENbHbIX ANCCUNATUBHbIX
AN1EMEHTOB Mpu NPOXoXaeHUn pe30HaHCHOIZ 30HblI, yCTpOI;ICTBOM orpaHMqMTeneﬁ nT.n

A.3 K ocHoBHbLIM cnocobam, No3BONSHOLNM CHKaTb KonebaHus HeCyLlunx KOHCprKLI,VIVI, BbI3BaHHbIX
yYAapHbIMU NN UMMNYTNbCHbIMU HAarpy3kamMmuy, OTHOCATCA:

a) yBenn4eHne Macchl KOHCTPYKLIMU;

6) yBenuyeHme XecTKOCT! KOHCTPYKLNK;

B) OQHOBPEMEHHOE YBENUYEHNE MACChI U KECTKOCTU KOHCTPYKLMW;

r) ©3MEHEHNe MeCT NMPUINOXEHNUS UMMNYNbCOB UMW yAapoB Ha NEPEKPbLITUH;
[,) BUGPOM30NALMS YCTAHOBOK C MMMYIBCHBIMU Harpy3kamu;

€) U3MEHEHME KECTKOCTM, MacChl U CXeMbl KOHCTPYKLINU;

X) YypoOBeHb KonebaHWW 9nNeMEHTOB KOHCTPYKUWA 30aHWA U COOPYXEHURW, BO30yXAaembli OT
0bopyaoBaHUsi B MPOMBILLIIEHHbIX 30HAX, OBWXKYLLErocs TpaHcnopTa U1 T.M., criegyeT yMeHbLUaTh:

- CHWXKEHMEM YpOBHEN OMHAMMYECKUX BO3LOEMCTBUN OT 0DOpPyAOBaHUSA OOHWM U3 YKa3aHHbIX BbllLe
cnocobos.;

- CO34aHMeM BHELLHUX nperpag.

(N3meHeHHas pegakuusa, Mam. N 1).
A.3.1 YBennyeHune maccbl KOHCTPYKLUMU

C yBenuyeHnem Maccbl KOHCTPYKLUWM C MOMOLLbI0 NPUCOEOQUHEHUS] OOMOMHUTENBHOW Macchl Mpu
MOCTOSIHCTBE MPOYMX HE3aBMCUMbIX MapameTpoB (pa3MepoB MOMEPEYHbLIX CeYeHWI, MmporeTa, UMMynbca)
NnepemMeHHble MepemeLleHnss W K3rmbarolime MOMEHTbl  yMeHbLualTcsl 06paTHO  NPOMNOPLMOHANLHO
KBaZpaTHOMY KOPHIO M3 MOMHOW MacChbl KOHCTPYKUWMMW, NPUBEAEHHOW K paBHOMEPHO pacnpefeneHHon B
nporneTe, UM K COCPEeOTOUEHHOW B TOUKE NPUIOXKEHUS nMnynbca (yaapa).

Cnocob npumeHVM B criyvasix, KOrga MepeMeHHble nepeMeLleHnst U usrnbarolme MOMEHTHI,
Bbl3blBAaEMbl€ UMMYIbCHON HArpy3KoW, COCTaBMSOT CYLUECTBEHHYH) [OM0 COOTBETCTBEHHO OT mpornba u
MOMEHTA, BbI3bIBAEMbIX CTaTMYECKOW Harpy3kol (COBCTBEHHbIM BECOM W Mofie3HbIMM rpysamu). B
NPOTUBHOM cryyae, faxe Npu 3HAaYUTENBHOM YMEHbLUEHUN konebaHui 3TUM cnocoboM, ycroBme NPOYHOCTH
MOXET He YOOBMNETBOPATLCA BCMEACTBME MOBLILEHUS CTaTUYECKMX HanpPsKEHWA C  yBenMYeHUeM
NOCTOSIHHOW Harpy3sku Ha KOHCTPYKLMIO.

MpumeyaHne - Mpu BbINOMHEHWMN 3TOFO YCMNOBMUSI B HEKOTOPbLIX Crlydasix YpOBHWU koreGaHuii (B TOM
yMcne CKOpOCTEN W YCKOPEHWW) MOryT ObiTb CHWMXEHbl Mpu BBeOEHWM B cucTemy BubBpomsonsumun
,EI,OI'IOJ'IHI/ITeJ'IbHOI7I maccbl. PacuyeTtHas cxema cuctembl B 3TOM cnyqae - ChnctemMa C aByma cTeneHamMmum
cBoboabl.

Cnocob6 agheKkTUBEH NPU NMPUMEHEHMN K KOHCTPYKLUSIM, HAXOAAWMMCS Nog OEACTBMEM UMMYNbCOB
kaTeropun anHamunyHocTu IV, a Takke K KOHCTPYKLMSIM, XapakTepusyowmMcs HEBGOMbLLMMKN CTaTUYECKUMIU
HanpsbkeHUsiMU (HanpuMep, K Neperopoakam, NoABEPXKEHHbIM AENCTBUIO UMMYNbLCOB UKW yAapoB).

A.3.2 YBenuyeHue KeCTKOCTU KOHCTPYKLUU
YMeHbLUEHNE MporieTa KOHCTPYKUUWM MpU MOCTOSIHCTBE MPOYMX HE3aBUCUMbIX MapameTpoB (Macc,
nonepeyHbIX CeYEHWU, UMNynbca) NPUBOOUT K YMEHBLLUEHWNIO NepeMelleHuns (MponopuuoHanbHO KBagpary

nponeta), a nepemMeHHble U3rnbarLme MOMEHTbI He MEHSAITCS.

YMeHbLUeHWe nporeTa BO3MOXHO B Cryyasx, korga TpebyeTcs pesko CHU3WUTb TONbKO MEepeEMEHHbIe
nepeMeLLEeHNst KOHCTPYKLIMK.

YBenvMyeHme MOMEHTa WHEepLuM MOMEepeYHbIX CEYEHUA KOHCTPYKUMM TMpPU MOCTOSIHCTBE MPOYMX

He3aBUCUMbIX MapaMeTpoB (MaCC, NPOAOITKUTENTBHOCTH MMHyJ'Ibca) npmeoauUT K YMEHbLUEHUKO
nepemeLleHund (O6paTHO nponopunoHanbHO KBagpaTHOMY KOPHKO M3 MOMEHTa I/IHepLI,I/II/I), a nepemMeHHble
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narmbaroLme MOMEHTbI yBENMNYNBAKTCA NponopunoHaribHO TOW Xe BEJIMYUNHE.

Cnocob npumeHuMM B cryvasix, korga amnnutyabl konebaHui (nepemeLLeHun) orpaHnuyeHbl YeTKUM
TpeboBaHMEM, a B KOHCTPYKLMN MMEIOTCHA HEMNCMONb30BaHHbIE 3anachl MPOYHOCTH.

A.3.3 OgHOBpeMeHHOe yBenM4yeHne Macchbl U JKeCTKOCTU KOHCTPYKLUU

OpHOBpEeMEHHbIM yBENMYEHMEM MacChbl W KECTKOCTM KOHCTPyKuuu crnegyeTt obecneumsaTb (A.3.1,
A.3.2) cylecTBEHHOE YMEHbLUEHNE NePEMEHHbIX NepeMeLLeHN Npu HEKOTOPOM YMEHbLLUEHUN CyMMapHbIX
n3rnbaroLLMx MOMEHTOB (OT CTaTUYECKUX U UMMYTMbCHBIX Harpy3ok).

A.3.4 U3ameHeHMne MecT NPUNOXeHUA UMMYNbLCOB UMY yAapoB Ha NepeKkpbITUn

nepeMeHHble nepemMelieHna wu n3rmbaroime MOMEHTbI B nepekpbiTn crneagyet ymeHbllaTb
pacnonoXeHmnem yCTaHOBKU:

- C VIMMYmNbCHbIM BO34ENCTBMEM Ha OCHOBaHME Ha TEX 3NEMEeHTax MepeKpbiTUsl, KOTopble MMEIT
HanbosbLUylo Maccy;

- nopomnarou.l,elh MMNynbCbl CUIT B BEPTUKaAribHOM HamnpaBJieHun, BO6NM3N onop KOHCprKLlMVI;

- MopoXxaatoLlenhn UMnynbCbl MOMEHTOB, AENCTBYIOLMNX B MIOCKOCTU M3rnba anemeHTa, B cepeauHe
nporeTa anemeHTa.

A.3.5 Bubpousonsaumsa yCTaHOBOK C UMNYJIbCHbIMU Harpy3kamm

A.3.5.1 Hanbonee 3dpdeKTUBHbIM CMOCOOOM YMEHbLLUEHUSI CKOPOCTEM W YCKOpPEHUN KonebaHwui
nepekpbITUS, a B ONPeAerieHHbIX Criydasx u narmnbarLwmx MOMEHTOB B MEPEKPLITUN, BbI3BaHHbIX AEACTBUEM
UMMYNbCHbIX HAarpy3ok, BNsieTCA BUOPOM30NALMSA YCTAaHOBOK, MOPOXAAOWMX 3TN Harpysku, T.e. nepegadya
UMMYNbCOB UMW YAaApoOB Ha AOCTAaTOYHO GonblUME Macchl, ONUpaloLLMecss Ha nepekpbiTue vepes rnbkue
aneMeHTbl (NPY>XUHbI, PE3VHOBBLIE OMOPbLI U T.M.) U obnagatLme HU3KOM YacToTo COBCTBEHHBIX konebaHun
B CPaBHEHMW C MepeKkpbiTUEM. Takumm maccamMmum MOryT CIYXWUTb B Criydae YCTAHOBOK, MOPOXAALLMX
UMNYnbCbl, TMO0 caMu YCTaHOBKM, €CININ OHU AOCTAaTOYHO MaCCUBHbI, NMMOO YCTAHOBKN C MPUCOEANHEHHBIM K
HAM MOCTaMEHTOM; a B Clflyyae yaapoB CBOOOOHO NEeTAWMX Ten - MacCUBHble MOCTameHTbl. PacueT u
NpOeKTUpoBaHMe BUOPOM3ONALMM OCYLLECTBASKOT B COOTBETCTBMM C HOPMAaTMBHBIMW OOKYMEHTaMu Mo
Bnbpo3awuTe.

A.3.5.2 3deKkTMBHOCTL BMOPOM3ONALMM YCTAHOBOK C UMMYNbCHLIMW Harpy3kamu Tem BbllLE, YeMm
Gornblue nepuon COBCTBEHHbIX KonebaHuin BUOBPOM3ONMPOBAHHOW YCTAHOBKM Zg5 U 4YeM MeHee
NPOAOIPKUTENBHOCTL AENCTBUS MMMNYNbCa B CPAaBHEHUU C OCHOBHbIM MEPMOAOM COGCTBEHHbIX KonebaHui
nepekpbITMs 71. OdPEKTUBHOCTb BUGPOU3ONALMI AOMYCKAETCS OLEHUBATL CrieayoLwmMM 06pasoMm:

a) C TOYKU 3peHus BNusHUA konebaHum Ha nogen - OTHOLIEHWEM YCKOPEHWW WM CKOpOCTen
konebaHu NepeKpbITUS, BO3HUKAOWMX Nogd AeNCTBMEM HEBUOPOM3ONMPOBAHHOW U BUBPOM3ONNPOBAHHOW
YCTaHOBKW C UMMNYTbCHOW Harpy3Kkom, BblMMCISIEMbBIM MO hopmyre

n=T1T (A1)

6) C TOYKM 3pEeHUs MPOYHOCTM MEepPeKPbITUS - OTHOLIEHMEM amnnuTyd KonebGaHui nepekpbiTus,

BO3HMKaIOLWWMX No4 AeVCTBUEM HEBMOPOU3ONMPOBaHHOW M BUOPOU3ONMPOBaAHHOW YCTaHOBKU C UMMYMbCHOW
Harpyskom, BblYMCASeMbIM MO NPUBIMKEHHON bopmyne

_| T
7 T 1
ool 2 4z . (A.2)
Tz 24

KoadpduumenTtol 1 T NpuHMMalOT B COOTBETCTBMM C Tabnuuen 4.3.

A.3.53 W3 cdopmyn (A1) n (A.2) cnegyetr, 4TO BUOBPOM3ONALMA YCTAHOBOK C MMMYNbCHBIMA
Harpy3kamu ocobeHHO adheKkTMBHA B Tex cryyvasx, Korga TpebyeTcs pe3KO YMEHbLUUTb CKOPOCTb UMK
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yCKopeHune konebaHui nepekpbiTMa U CHNU3NTb UX BpeaHoe BITIMAHUA Ha niogen. B tex xe Ccny4dadx, Korga
Tpe6yeTc;| CHU3UTb MNepeMeHHble HanpaXeHu4d, BI/I6pOM3OJ'IF|LI,I/IF| OKa3blBaETCA ad)d)eKTMBHOIZ TONbKO Mpwn

AEVCTBMM MMMYIbCHBIX HArpy3oK Manon NpodOrHKMTENbHOCTH, NS KOTOpbIX KoadduumeHt E(T/7]) man B
CpPaBHEHWUW C eAVHULIEN.

Mpunoxexne b

OO6Lwme NoNoXeHNs AUHAMMYECKOro pacyeTa CTPOUTENbHbIX KOHCTPYKLUN
B.1 lnHaMu4eckue Harpy3ku

B6.1.1 OuHamunuyeckmn pacyeT CTPOUTENbHbIX KOHCTPYKUWUA, ONS KOTOPbIX AMHaMUYECKMe Harpysku
ABMSTCA OCHOBHBIMU, MOXET BNUSATb Ha BbIGOP KOHCTPYKTUBHOM CXEMbl U pa3Mepbl MONEPEYHbIX CEYEHUMN,
ecnn ykasaHHble B 4.1.13 cneumanbHble MeponpuATUS MO YMEHbLUEHWIO KonebaHui oOkasblBalTCs
HeAOoCTaTOYHO A(PPEKTUBHBIMMN, IKOHOMUYECKM HELLeNecoobpasHbIMM UMM TEXHUYECKN HEBBIMONTHUMbIMMU.

B.1.2 [uHamuyeckvne Harpyskv, pasBvBaeMble GOSbLUMHCTBOM MaLlLMH HENpepbIBHOMO AeiCTBUS,
M3MEHSIIOTCA MO TapMOHMYECKOMY 3aKOHY M TONMbKO B OTAEMbHbIX ClyyYasx SBMASOTCS HEKOTOpbIMU
NepuoanMyeckuMm  (HerapMOHUYECKUMM)  (PYHKUMAMU  BpeMeHW. ITW  yHKuMM  pasnaraloT B
TPUroHOMEeTpUYeckMe psidbl, B KOTOPbIX ANS Lenei OMHaMUYeckoro pacyeTa WUCMosb3yrTca Nepsble, a
MHOTrAA W BbICLUME TAPMOHUKWU. [UHAMUYECKME HAarpy3ku BbIYMCISIOT Kak reoMeTpuyeckne Cymmbl cum u
MOMEHTOB CUI WHEpPUWUM, ABWKYLLUXCA 4YacTel, YCKOPeHMe KOTOpbIX Onpeaensetca KuHeMaTUKoW
MexaH13Ma MalLMHbI.

B6.1.3 Ecnn mawuvHa mmeeT HOMWHANbHO YpPaBHOBELLEHHble, a (DAaKTUYECKM HeypaBHOBELLEHHbIe
OBWKYLUMECS YacTu, TO AMHaAMMYecKass Harpyska 3aBUCUT OT 3HAYEHUS1 SKCLLEHTPUCUTETOB BpaLLAOLLMXCH
YacTe WM  OT PasHOCTM BECOB BO3BPATHO-NOCTYNaTeNnbHO ABWXKYLUMXCA 4YacTeW, HOMMWHaNbHO
ypaBHOBeLUMBAIOLWMX APYT Apyra.

b.1.4 Boamywawwasa cuna R OT pOTAuUMOHHbIX MalUWH, aMnauTyga KOTOpOoW onpegensdercs no
dopmyne (4.5), noctosHHa MO BENUYMHE W BpallaeTcs C YINOBOM CKOPOCTbI i B MIIOCKOCTH,
neprneHauKynapHON OCU BpaLLEeHUs U MpPOXoAsdLller 4Yepe3 LEHTP TsHKeCTUM Bpalwawwmxca vactern. OHa
MOXET ObITb pasfnoxeHa N0 nObIM ABYM HEMOABMXHBIM B3aMMHO MEPNEHAUKYNAPHBIM  OCSIM,
pacnonoXeHHbIM B 3TON MIOCKOCTU U MMEKLWMM Havarno KoopAuHAT Ha OCK BpaLleHUs, Ha COoCTaBnsoLlimne
Heamn win Heoosof.

B.1.5 WmnynbcHas Harpyska [AeNCTBYeT Ha KOHCTPYKUMIO B Te4YeHWe OTHOCUTENbHO Maroro
npomMexyTka BpemeHu T (cM. pucyHok B.1), pocturasa npu 3TOM [OCTaToOuHO 6O0MblUMX 3HaJYeHun, ee
uMmnynec (M3mepsieMbii Ha pucyHke B.1 B BbiOpaHHOM MacwTabe 3alTPUXOBAHHOW Mfowanplo) He
ABNSAETCA Manon BenuyMHOW. [TpOAOIMKUTENBLHOCTL MMMYNbCca CYUATaAETCs [OOCTaTOYMHO Marion, ecnu
T=257, roe 7] - ocHoBHOW nepuop COBCTBEHHbIX KOreGaHWii KOHCTPYKUMW, Ha KOTOPYI OEWCTByeT

nMmnynbCHasaA Harpyska.

Pi
Py —
/ \\
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0 : 1

P|:| , P.;p - MakcnmMmaribHoe n cpeaHee 3Ha4vYeHudA I/IMI'IyJ'IbCHOﬁ Harpys3km cOOTBeTCTBEHHO
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PucyHok B.1 - I'paduk kpaTkoBpeMeHHOM Cunbl
B.1.6 KpaTkoBpeMeHHbIN UMNYnbC ONpeaenstoT TpeMs Xxapakrepuctukamm (CM. pucyHok b.1):

- BEJIMYNHON UMMYIbCa, BbIYUCIISEMON NO hopmyrie
T
5= [P)ds = Byt

1]
- hopmor mnynbca, Bbluucnsemon no gopmyne

(B.1)

_ Pl

- N NPOAOIKUTENBHOCTLIO AENCTBUA T.
MrHOBEHHbI MMNYNbC ONpPeaensatoT OOHON XapakTEPUCTUKOWN - BENTMYNHOW MMMYNbCa.
MpumeyaHns

1 Pa3MepHOCTb nMmnynbca onpeaendarT npounsseaeHnemMm pa3MepHOCTn YyCunma Ha BpeMA.
Pasnunyator: COCpeﬂ,OTOHeHHbIVI MMMNynbC CUnbl, KHc; nMnynbC cun, pacnpegernieHHbIX no arnunHe, kHc/m, nnm

nnowaau, kHe/M 2; cocpeoTOUEHHBIN UMAYILC MOMeHTa, KHe M.

2 Ecnu usBecTHbl Hanbornbllee 3Ha4YeHUe Cunbl U NPOAOIHKUTENBHOCTL €€ AENCTBUS, HO HEU3BECTHA
dhopma umnynbca, cnegyeT NpMHMMaTh B 3anac NPOYHOCTM U KECTKOCTU NPSIMOYTronbHY0 opMy nMmnynbca.

3 Ecnn gnsa KpaTkoBpeMEHHOro MMnynbca M3BEeCTHA TOMbKO €ro BenuumMHa S, a NpoAOMKUTENBHOCTb
ero gencrteusa T He noggaetcs Aaxe rpybon oueHke, AonyckaeTcs B 3anac MPOYHOCTU WU >KECTKOCTM
npuHuMmaTthb ee paBHoi 0,001 ¢ ans o6blYHbIX 3KCNNyaTaUMOHHbBIX Harpy3ok.

b.1.7 TlepemelieHna U BHYTPEHHWE YCUNMS B KOHCTPYKUMMW, Bbi3BaHHble OENCTBUEM
KpaTKOBPEMEHHOIo UMNynbCca, 3aBUCAT OT BEMWYUHbI UMMyNbca S, NPOOOIMKUTENbLHOCTU OeNCTBUS T U

cdopmbl F(£) .

I'Iepemeu.l,eva N  BHYTPEHHUE YCUINA B KOHCTPYKUMWU, Bbl3BaHHbIE OEenNCcTBMEM MIHOBEHHOMO
nMnynbca, 3aBUCAT TOJIbKO OT BEJTIMHUHBI MNYyIbCca.

MpumedaHne - MNepemelleHns U BHYTPEHHMUE YCWUMUS B KOHCTPYKUMW MpU AENCTBUM MIHOBEHHOTO
uMmnynbca 6onblie, Yem nNpu OeACTBUMU KPATKOBPEMEHHOIO MUMMyrbca TOW XXe BenuyuHbl (npu niobon ero

dopme).
B.2 PacyeT 34aHu Ha AMHaAMn4yeckne Bo3nencTBus

B.2.1 PacyeT no npubnmkeHHbIM pacyeTHbIM CXeMaM MO3BOJISET BbIABUTL OCHOBHbIE COCTaBsoWmne
(4acToTbl, hopMbl), OnMpedensioWMe XapakTep W YpPoBHM KoneGaHuii M onpeaenuTb KOHCTPYKTMBHbIE
pelleHnsi. B aTOM crnyyae KOHCTPYKUUM 3[aHUS UMM COOPYXEHWUS criedyeT pacyfieHsiTb Ha OTAeslbHble
anemeHTbl (6anku, NNuTbl, pambl 1 T.4.), 8 AUHAMUYECKME Harpy3Kku ¢ OHOro arieMeHTa Ha apyrov cnegyeT
nepenaBaTb MO 3aKOHaM CTaTUKW UMK MyTeM 3arpy>KeHns AMHaMUYeckuMn peakuusmiu. MNpu aTom BnusHUE
pa3nMyHbIX BTOPOCTENEHHBLIX (DAKTOPOB HE YYWUTLIBAKOT, @ BepTMKalibHble U ropu3oHTarnbHble KoneGaHus
paccMaTpuBaloT pasaesibHo.

B Tex cnyvasix, korga TpebyeTcsi yTOUHUTb HanpsKeHHO-4eOPMUMPOBAHHOE COCTOSIHUE OTAENbHbIX
dparMeHTOB UNM 3NEMEHTOB KOHCTPYKLMIA, HEO6XOAMMO BOCMOMb30BaTLCS NPOrPaMMHbIMU KOMMIIEKCAMU U
NPUBNKEHHBIMW PAaCYETHBIMU CXEMaMM.

I'Ipvl npoeegeHnn pacdeta no YTOYHEHHbIM pacyYeTHbIM CXemMmaMm, B 4YacCTHOCTU NO pacCHETHbIM
KoMnnekcam, OoCHOBaHHbIM Ha MeTodax KOHEYHbIX 3JIEMEHTOB (MK:')), [OIMKHbI ObITb MaKCUMarbHO YYTEHbI
0cobeHHOCTH pa60TbI KOHCprKLI,MVI (BﬂI/IﬂHI/Ie NPOCTPAHCTBEHHOCTN, XEeCTKOCTU Yy35noB, 3anoJiHeHUA
neperopogok n CTeH, NnogaTiinBoCT ONnop N OCHOBaAHUA U T.D,.).

6.2.2 B kauectBe NpuONMKEHHOM pPaCYETHOM CXEMbl KapkacHOro 34aHWsa MNpy MOCTynaTesbHbIX
rOpM3oHTanbHbIX konebaHusax cnegyeT NMpUMHUMAaTb 9KBUBANEHTHYIKO MIIOCKYD paMy, MacCbl W >KECTKOCTM
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3NeMEeHTOB KOTOPOM paBHbl CyMMapHbIM Maccam 1 CyMMapHbIM XECTKOCTAM COOTBETCTBYHOLLUMX 3NIEMEHTOB
3[aHus B HanpaeneHusix kornebaHum (nonepeyHoM 1Unm NPoaosibHOM).

|_|OCKOJ'Ibe MacCCbl BepTUKaribHbIX 3J1IEMEHTOB 34aHud (KOJ'IOHH, CTEeH, neperopo,D,OK) 00bIYHO
3Ha4YNTENIbHO MEHblle MacC TOpU3OHTAallbHbIX 3J1EMEHTOB (I'IeperbITMVI n ﬂOKprTMVI), TO AonycKkaeTcAd
cocpengortodymBatb MacCbl B YypOBHE FleperbITVIVI N NOKpbITUA, pacnpenendasa MacCbl BepTUKallbHbIX
SNIEMEHTOB MOPOBHY MeXAay BEepXHUM U HWXHUM NEPEKPbITUAMMN. I'IpV| 9TOM BepTuKalibHble nepemMeLlleHnd
MaccC OonycKaeTCd He y4UTbiBaTb, TaK Kak OHWN 3HA4YNUTEJTIbHO MEHbLLUE NMOPU3OHTalbHbIX.

B6.2.3 B kayecTBe nNomnepeyHoOM XEeCTKOCTWM purens OaHHOro sipyca SKBUBANEHTHOW pambl crneayeT
NPUHMMAaTb MOMEPEYHYI0 XECTKOCTb BCEro MnepekpbITUs [AaHHOro 3Taxa, a B KavyecTBe MnonepeyHom
XECTKOCTU CTOMKM OaHHOro sipyca 9KBMBASIEHTHOW pambl - CYMMY MOMNEPEYHbIX XECTKOCTEN CTOEK OAaHHOro
psga Toro xe apyca. Ecnu paccmartpuBaloTca noctynatenbHble konebaHusa 30aHusa B HanpaBneHun ocu X,
TO XEeCTKOCTb purenss HeobxoouMMo onpefensiTb Kak XeCTKOCTb MOMEpeyHOro ceveHusi nepekpbITuS
BEpPTMKaNbHOM MMOCKOCTbIO, MapannenbHOW OCU ), a XeCTKOCTb CTOWKM crneayeT onpeaendtb CyMMOW
XKEeCTKOCTel Bcex CTOEK B psay, napaniensHoMm Ocu y.

B.2.4 BpawaTenbHble KonebaHusi kapkacHOro 3fdaHusi HeobxoOyMO paccMaTpuBaTb TOMbKO MNpu
OTCYTCTBUM HecylumMx cTeH. [lonyckaeTcs NMpUMeHsTb MpUGIKEHHble pacyeTHble cxeMbl, npeHebperas
BITUSIHMEM KPYYEHMSI CTOEK.

6.2.5 Ecnu ob6obweHHaa XeCTKOCTb purens 3SKBMBaNEeHTHOM pambl (MonepevHas XecTKoCTb,
AeneHHas Ha ANVHY purens mexgy CMexHbiMu y3namu) 6onee yem B 3 pasa npesbiwaeT 0600LWeHHyo
XECTKOCTb CTOVKM (NonepeyHasi XKeCTKOCTb CTOVKU, AeNEHHas Ha €€ BbICOTY MEXAY CMEXHbIMU y3namu), To
purenbs AonyckaeTcs cynTaTb abCONIOTHO KECTKUM.

YactoTbl cobBCTBEHHbLIX KonebaHui nnowagok nog  MallvHbl aonyckaeTcda onpepgendatb  no
I'IpVI6J'II/I)KeHHbIM pacyeTHbIM CXemMaMm.

B.2.6 (UckntoyeH, Nam. N 1).

b.2.7 PacyeT KOHCTPYKUWIA NpU BHELWHUX OMHAMUYECKMX BO3LAEWCTBUAX crefyeT MpoBOAWUTb Ha
OCHOBE peLLEHUN ypaBHEHMWI KonebaHui npu KMHeMaTn4ecknx BO3aAeNCTBUSAX.

(N3meHeHHas pegakuus, Nam. N 1).

B.2.8 lNpn pacuyeTe HeCywMX KOHCTPYKUMM Ha AENCTBME MEPUOAMYECKUX W UMMYMbCHbIX Harpy3ok
TOYHOCTb pacyeTa CyLeCTBeHHbIM 06pa3om 3aBMCUT OT TOYHOCTU UCXOOHbLIX AaHHbIX. [OCKOMbKY UCXOOHbIE
AaHHble (KOHCTPYKTMBHbIE CXEMbl, Harpy3Kku, >XeCTKOCTM 3NEMEHTOB U CTbIKOB, MAaCChl) ANs CTPOUTESbHbIX
KOHCTPYKUMI 3a4alTcA CO CpaBHWUTENbHO HeBONbLUOM TOYHOCTbIO, BO3MOXHAas MOrPeLiHOCTb pacyeTa
BONM3M pe3oHaHca MOXET BO MHOMO pa3 npeBbiwaTtb 0Obl4Hble AN WHXEHEpPHbIX pacyeToB Mpeaernb,
0CcoBeHHO NpW ManbIx 3HaYeHMAX kKoadpdurumeHTa Heynpyroro ConpoOTUBIEHNS.

6.2.9 Bo Bcex cny4asax B COOTBETCTBMM C nogpasgenamu 7.5-7.8 cnegyet npegycmatpuBaTtbh
BO3MOXHOCTb BO30yXaeHuns konebaHui B pe30oHaHCHbIX pexxumax. YactoTbl BbIHYXAEHHbIX konebaHun ot
BHELIHUX WCTOYHWKOB OnNpedensioT ucxogd W3 Xxapaktepuctuk obopyaoBaHuMs unu Mo pesynbTatam
WHCTpYMeHTanbHoro obcnegosaHmns konebaHui. YactoTel cBO60OAHbIX KonebaHun MoryT BbiTb YCTaHOBMEHDI
pacyeToM Wnu no 3anucsiM cBoboaHbIX KonebaHui, Bo30yaaemMbIx Npu yaapHbIX BO3AENCTBUSAX.

B Tex cny4asax, korga nosfiyy4eHHble COOTHOLWEeHUA 4acToT nonagakT B pe3OHaHCHYH 30HY, crneanyet
npegycMmatpmBatb MeponpuAaATuA no CHUXeHU ypOBHeIZ konebaHuin, B YaCTHOCTH NPpUNoXeHuna A.

MNpunoxexne B

MpuHUMNManbHbIE pelleHns CUCTeM BUOPOU3ONALUN U OCHOBHbIE pacyeTHble CXeMbl.
Bubpowusonsuus 3gaHUN U COOPYKeHUN

B.1 MNpuHuunmanesHbIe peleHns cuctem BUOpou3onsauum 1 OCHOBHbIE pacHeTHbIE CXEMb

B.1.1 O6wme nonoxeHus

Bnbpousonauunsa BubpoakTMBHOrO U BMOPOYYBCTBMTENBHOTO 0OOPYOOBaHUs, 30aHUA U COOPYXKEHWN
aBnseTca apdeKTUBHBIM M Hambonee pacnpoCTPaHEHHbIM CNOCOBOM CHUXKEHUSI YPOBHeN kornebaHui. o
Lenam v 3agadyam BMGpom3onaumsa pasgenserca Ha ABa Tuna: akTvBHas U NacCMBHaS.

AKTnBHasi BM6pOI/I3OJ'IF|LI,I/IF| O60pyﬂ,OBaHl/IF|, Boa6y>|<,u,a+ou.|,ero nepunognyeckme, rapMoHuU4eckme wu
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yOapHble OUHaMUyeckue BO3OEWCTBUS, MO3BOMSET CHU3UTb YPOBHU KonebaHum OMopHbLIX KOHCTPYKLMK
(nepemeLleHnin, CKOPOCTEN N YCKOPEHWU) A0 AONYCTUMbIX 3HaYeHun, cogepxawmxca B CH 2.2.4/2.1.8.566,
W  yooBneTBopsaTb TpeboBaHMSIM MO OrpaHWYeHuto  ypoBHen konebawun ans  obopynoBaHus
BbICOKOTEXHOMOMMYHbIX MPOM3BOACTB.

Llenb naccuBHOW BUOPOU3ONALIMMN - CHKEHUE YPOBHEW KonebaHnsi 06 bekTa No OTHOLLEHUIO K YPOBHIO
koneGaHuii noaaepKMBatoLLLEeN KOHCTPYKLNUN.

PacueT BnbGpousonauum obopynoBaHus C NepUoanNYeckUMn UNU rapMOHUYECKUMWU BO34ENCTBUSIMU
cnefyet BbINOJIHATL B 3KCNJlyaTalMOHHOM N NepexoHbIX peXXnumax (I'IyCKa n OCTaHOBKI/I) npu NpoxoxgeHun
Yyepel3 pe3OoHaHC. I'Ipvl pacyeTax cnenyet ydmtblBaTb XECTKOCTb NMOABOAOK U OrpaHU4eHusd, CBA3aHHble C
paboTor camoro BUGPOaKTMBHOIO 060pya0BaHMS.

B.1.2 B cuctemax akTMBHOM M MaccuBHOW BMOpoOM3OnAuuM crnegyeT NpPUMEHATb BUOPOU3ONATOPbI:
MeTannuMyeckne TMpyXuHbl, B TOM 4YWUCre 3aHEBONEHHblIE, pPE3MHOBbIE, pPe3uHOMeTannmMyeckme,
KOMOWHUPOBaHHbIE PE3NHOMNPYXUHHBIE U MPYXXMHHO-NACTMaCCOBbIE 3NIEMEHTbI.

BVI6pOVI30.I'IFITOpr B LeNAX 3KOHOMUN MeCTa Nnpu nx pasmeLleHnmn OO KHbI obnagaTtb MakcumarnbHbIM
OTHOLWEeHnemMm Hecyu.l,e|7| CMOCOBHOCTM K 3aHMMaeMOolr UM nrowagu.

Ons  cHWkeHuss ypoBHeW konebaHui B OKOMOPE3OHAHCHbIX pEeXMMax B CUCTEMY BKIHOYalOT
OOMNONHUTENbHbIE 3NEMEHTbI: CBA3W, AeMNepbl BA3KOrO NN CYXOro TPEHUS.

B.1.3 lpn nepuognyecknx wnM rapmMOHMYECKUX BO3OENCTBUSAX crnedyeT BbIMOMNHATbL pacyeT B
3KCnnyaTauMoOHHOM 1 NEPEXOAHOM PEeXMMaX.

Mpy NPOXOXAEHUN Yepe3 Pe30HAHC YPOBHMW KornebGaHWin 3HaUUTENBHO BbILLE, YTO MOXET NPUBOAUTDL K
paspyLleHnto BMOPOM3ONATOPOB M CBSI3aHHbIX C CUCTEMOWM [OMOMHUTENbHLIX CBA3EW, B 4YaCTHOCTU
TpybonpoBodos.

[na cHwkeHus ypOBHeVI konebaHui B PE30OHAHCHbIX N NepexogHbIX peXummMax crneayet NpuMeHATb
KOM6VIHI/IpOBaHHbIe BVI6pOVI3OJ'IFITOpr, obnapatowme 6onee BbICOKUM YPOBHEM AUCCUNATUBHbIX CUIl, UIN
yCTaHaBmBaTb B CUCTEMY BI/I6pOI/I3OJ'IF|TOpOB OONOJNTHUTENbHbIE 3NTEMEHTbI: ynpyrne cB4A3n nUnu D,eMI'I(*)epbl
BA3KOro WM Cyxoro TpeHud, BKno4arwouineca B paGOTy N OTKNw4awuwinecda B 30HaxX nepen v nocne
pe30HaHCHBbIX. B atux cnyyadax CuctemMbl crnefyet pacCyHuUTbiBaTb Kak HENUHENHbIE C UCMONb30BaHMEM
YNCNEeHHbIX METOOO0B.

CHwmxeHue ypoBHen konebaHum cuctem ¢ gemndepamy MoxeT cocTasnsaTb 40 40%.

Bbibop, KOHCTpyMpOBaHME W YCTAHOBKY CUCTEM BMOpOU3ONAUUKM criefyeT BbINOMHATE CUNamMu
NPOUIILHON OpraHn3aLmun.

B.1.4 OcHoOBHble pacyeTHble CXeMbl BUOPON30NSLNK:

- CMCTeMbl C OAHOW cTerneHblo cBobodbl: 06opygoBaHMe yCTaHOBNEHO Ha BUOPOM3ONSATOPbLI - MpU
BO3,IJ,eI7ICTBI/II/I Harpy3ku TONbKO B O4HOM HanpaslieHun TIMHEMHOM UNn yrnosom (CI/ICTeMa C Bpauwawnwnmmnca
YacTsIMU, B KOTOPbIX LLEHTP Macc coBnagaeT C OCb0 BpaLLEHWS);

- CUCTEMbI C OABYMS CTeNeHsiM1 CBOOOAbI: BUOPOU30NMpOBaHHasA cucTemMa ¢ AOMOMHUTENbHOW MacCOoW,
CBsI3aHHOM ¢ obopynoBaHMEM yNpyrMMu CBSI3SIMW, - CUCTEMbBI C racuternem konebaHui, yCTaHOBNEHHbIM Ha
(vnn B6NM3n) obopynoBaHMn unu mexay obopyaoBaHNEM U OCHOBaHMEM MPY O4HOHAaNPaBEHHbLIX BHELUHUX
BO3EeNCTBUSX;

- CUCTEMbl C TpemMAa cTeneHAMU cBoboabl: BI/I6pOVI30ﬂI/IpOBaHHOG MaccunBHoe o6opyp,OBaHv|e C
OD,HOHaﬂpaBJ'IeHHOVI CUCTEMOWN BHELUHUX CUn, coBepliarllee nrockmne konebaHus, - B BEPTUKaAIIbHOM W
rOPMU3OHTarIbHOM HanpaBlieHUAX U BpallaTesibHble B NMJIOCKOCTU KonebaHus.

B.1.5 3HauuTenbHoe Nno cBoMM pasmepam (nrnowaabto 6onee Yem 1,2 M2 B nnaHe) BUGPOAKTUBHOE
obopygoBaHue, paccMaTpuBaemMoe KaK XXeCTKoe Terio, yCTaHOBMeHHOe Ha Bubpousonsatopel, crnegyet
paccyMTbiBaTh Kak MIOCKY0 CUCTEMY C Tpemsi cTeneHsMu cBobodbl: ABa NUHENHbIE NepeMeLLeHns 1 yron
NoBOpPOTa OTHOCUTENBHO OCU, NEPNEHANKYIAPHON MNAOCKOCTU KonebaHuin 1 npoxoasien Yepes LeHTp macc.

B.1.6 YpaBHeHWss OBWXeHUs, onucbiBawolmne kKonebaHwss MUHENMHbIX W HENMUHEeWHbIX (C
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AONONMHNUTENbHbIMUA CBF|3F|MI/I) cucremMm BM6pOI/130]'|F|LI,I/1M B 3KCnnyaTauMOHHbIX MNepexXoAHbIX peXumax,
cnefnyert pewatb YNCNEeHHbIMU MeTO4aMU.

B.2 Bubpownsonsumsa 3agaHnin n COopy>KeHni
B.2.1 O6Lwwue nonoxeHus

OCHOBHbBIMW BHELUHUMW UCTOYHMKaMKU KonebaHuii 3g4aHui u coopy>+<eHm7| SIBMSIIOTCA aBTOMOOWIIbHbIE
mMarmcTpaam C  WUHTEHCUBHbIM  OBWXEHUEM, IKEeJie3HOOOPOXHble  NyTWn, JIMHUU MEeTPONOJINTEHA,
NPOMbILLUTIEHHbIE 30HbI U T.M.

KonebaHus, nepegatoimecs Ha KOHCTPYKUUKN 30aHUN U COOPYXKEHWUA, MOTYT 3HAUYUTENBbHO NPeBbILIATh
JonycTumble YpPOBHW KonebaHuii (CKOPOCTU UMM YCKOPEHMS), HapywaTtb paboTy TexXHONorm4eckoro
obopyaoBaHusa 1 NpoBOUMPOBAaThL NOSABNEHNE N Pa3BUTUE NOBPEXOEHUN B KOHCTPYKUMSX (TPELLMH 1 T.N.).

B.2.2 K BMGpousonsaumm 3gaHUin M COOPYXXEHWU criedgyeT OTHECTU MccrnenoBaHWe CBOWCTB, BbIOOP
CXeMbl YCTaHOBKM U MOHTaX BUOPON30NATOPOB.

B.2.2.1 B cucremax BuMOpo3awmnTbl 30aHUA OT BHELIHMX OMHAMUYECKMX BO3OENCTBUA cregyeT
Mcnonb3oBaTb  OCHOBHblE  TUMbl  BMOPOM3ONATOPOB, nogbuMpaemble MO pacyeTy: pPe3nHOBbIE,
KOMOMHUPOBaHHbIE (PE3UHONPYXUHHBIE, PE3NHOMETaNNNYeckme).

B.2.2.2 Tlpn oueHke 9adPEKTMBHOCTM BUOPOU3ONATOPOB, BKMIOYAIOWMX PE3NHOBbIE 3MEMEHTHI,
cnegyeT yuuTbiBaTb MapKy pPe3uHbl, €e CTaTUYeCKyl MPOYHOCTb, BENUYMHY OUCCUMMATMBHBLIX CUN MpU
konebaHusx.

Ha addektuBHOCTE BUOpOM3ONSALMM  BUMOPO3ALLUUTHOM CUCTEMbI  34aHUA U COOPYXKEHUN,
noABeprarLnxcs AMHaMUYeCckuM BO3OEeNCTBUSIM, Bbi3BaHHLIM MCTOYHUKAMW pPas3nnYHOM Npupoabl, BIUSIOT
HanpsXeHUs (CTaTudeckne Harpysku), BO3AENCTBYOLWME HA pe3nHoBble BUBpomsonatopbl. A eKTUBHOCTb
BMOpO3alNTbl  yYBENMUMBAETCA MpPUM  YBENMYEHMM CTATUYECKMX Harpy3ok Ha BMOPOM3ONATOpbI.
O dekTnBHOCTL BMOpPOM3ONALUM BUOPO3ALUUTHBIX CUCTEM PE3UHOBLIX BUOPON3ONSATOPOB 34aHUA WU
COOpYXXeHWI Npu NpeobnagaroLlen YacToTe BHeLHero Bo3aencTeus 25 Ny coctaBnsieT:

7,1-8,8 - npu HanpsxeHun Bubponsonsitopos 1,5 MMMa;
13,1-16,4 - npu HanpsxeHun Bubpomnsonsatopos 2,5 Mla.

Mpu Harpyskax Ha BuGpomsonATopsbl Bbiwe 2,5 Mla npumMeHeHne pesnMHOBLIX BMOPOM3ONATOPOB B
cucTtemMax BMOpO3alMTbl 34aHWUM U COOPYXEHWI, MOABEPraloWmMxcsa AOUHAMUYECKUM BO3OEWCTBUAM,
BbI3BaHHbIM MCTOYHMKaMW pPas3NMyHOM NpuMpoabl, NpW MPOEKTUPOBaAHUM CUCTEM BMOpPOM3ONALUM U©
CTPOUTENbLCTBE HE [oMNycKaeTcs.

B.2.2.3 3HayeHue OMHaMMYECKOTO MOAYNSA YMNpyrocTM pPe3vHOBBIX W PE3MHOMETANNIUYECKUX
BMOpPOM30NATOPOB B TemnepaTypHoM auanadoHe oT muHyc 30°C go nmtoc 30°C npu manbix konebaHusax
CUCTEMbI CnegyeT NpuHMMaTh paBHbIM 3HAYEHMIO CTaTMYECKOro MOAYIS yNpyrocTu.

TemnepaTtypHble BO3AENCTBUS Ha Pe3UHOBbIE BUOPOM30NSATOPbl B AnanasoHe oT muHyc 18°C go nnioc
18°C Ha 3adhpeKTMBHOCTb CMCTEMbI BMOpomsonsaumM He BnudloT. [lpy TemnepaTypHbIX BO3AENCTBMSAX Ha
BMOpOM30nATOPbI 3PhHEKTUBHOCTE BUOPOU30NALUN BUOPO3ALLUNTHBIX CUCTEM:

- ymeHbLuaetcs Ha 15%-23%, npu Temnepatypax oT muHyc 30°C go muHyc 40°C;
- yBenuumeaetca Ha 13%-18%, npu Temnepatypax ot 28°C po 35°C.

Mpu TemnepaTypHbIX BO3OENCTBUAX Ha BMOpomsonaTopbl Huwke MuHyc 40°C u Bbiwe nnwc 35°C
NPUMEHEHNE pPEe3NHOBbLIX BUOPOM3ONATOPOB B cCUCTEMax BMOpPO3aWmMTbl 30aHUA U COOPYXEHUN,
noaBepraroLLnxcsa UHAMUYECKMM BO3OENCTBUAM, BbI3BAHHBIMU UCTOYHMKAMM Pa3NIMYHOM NpuUpoabl, Mnpu
NPOEKTUPOBAHUN CUCTEM BMOPOMIONALUN N CTPOUTENBCTBE HE A0MYyCKaeTCs.

B.2.2.4 N3meHeHMs OMHAMWYECKUX XapakKTEPUCTMK BUOPOM3ONSATOPOB MO BPEMEHM OOIDKHbI ObITh
yuTeHbl npu nogbope BUOPOM3ONSATOPOB Ha BECb CPOK 3KCMIyaTauuu 34aHUA U coopyxeHuin. [lpum
CTpOUTENLCTBE 30aHUN U COOpYyXeHun BbicoTon Gonee 30 M cnefyeT NPUMEHSTb pe3uHomeTannuyeckie
cnovcTble BUBPOU3ONATOPbLI, Kak OCHOBHbIE 3reMeHTbl BUBpousonsaumm, obnagatoLine BbICOKON HecCyLlewn
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CMOCOBHOCTBLIO U 3HAYUTENBHBIM YPOBHEM AMCCUMNATUBHBIX CUI.

[Mpy npoekTMpoBaHWUM pe3MHOMETANNMYECKNX CrOUCTbIX BUOPOU3ONATOPOB cneayeT noabupatb
KONMMYeCTBO CMOEB B 3aBMCMMOCTU OT Tpebyemown adpdeKTUBHOCTM BMOPOM3ONALNMA 34aHUS, COOPYXEHMS:
crnoucTble BMOPOU3ONATOPbLI OOMYCKAKT 4acToTbl COOCTBEHHbLIX BepTUKanbHbIX konebawui o 6 Iu,
ropmaoHTanbHbIX - 3-4 'y 1 Npu aTom obecneyvmBaT 3OMEKTUBHYIO 3aLUTY MPU HYacToTax BepTuKanbHbIX
konebanui Bblwe 18-20 Iy. lMpu OpyrMx guanasoHax 4acToT BepTMKanbHbIX KonebaHui npuMeHeHne
pe3nMHOMEeTanMM4YeCKUX U PE3NHOBLIX BUOPOM3ONATOPOB HE AOMNycKaeTcs.

Mpn GénkIIMX NEPUOAMNYECKNX KONebaHMsaX (Mo ypOBHKO yckopeHun Bbilwe 125 gb), Bo3byxaaembix

BHELUHNMUN TEXHOFEHHBbIMU WMCTOYHMKAMW Pa3fMYHOW Npupoabl M BO3AEUCTBYIOLLMX Ha BMOPOM3ONATOPHI,
NpUMEHEHNE pe3MHOMETANNMYECKNX U PE3NHOBbLIX BUOBPOU3ONSATOPOB MpU MNPOEKTUPOBAHUU CUCTEMbI
BMOpPO3aLUUTbl 34aHMN U COOPYXKEHMI HE JOMyCKaeTCs.

Hun3ko4yacToTHbIE BVI6pOVI3OJ'IFITOpr aonyckaeTcAa NpUMeHATb Npu BO3BEOEHUN 34aHun, coopy>KeH|/||7|,
pacnofioXXeHHbIX BO6NM3N:

- aBTOMar1cTpanemn ¢ MHTEHCMBHBIM ABWXEHMEM C NpeobnagatowmmMmm Yactotamm 8-16 u;

- )XENe3HbIX JOPOr MPU ABUXKXEHUN BbICOKOCKOPOCTHbBIX COCTABOB C YacToTamMu Bo3myLeHnsa 14-40 'y un
BbICOKOYACTOTHbIX KonebaHuin, Bo30yxaaemblx Npy NPOXOXAEHUUN Koneca vyepes CTbIK;

- INHUA METPOMNONUTEHa C YacToTamn Bo3genctauna 25-40 Mu.

B.2.3 MNpun npoekTMpoBaHMM N CTPOUTENBLCTBE 34aHWIA N COOPYXXEHMI Ha NoLWaaKax, pacnonoXeHHbIX
Ha pacCTosHWSAX, yKa3aHHbIX B 4.1.5, cnefyet NpoBeCTUM 3KCMEPUMEHTANbHOE UCCMefOBaHUE U MPOrHO3
ypOBHel KonebaHun (ZonyckaeTcsl N0 YCKOPEHUAM UIN CKOPOCTAM) B MOMELLIEHUAX NPOEKTMPYEMbIX 34aHWN
N COOPYKEHUM.

OueHKy BO3MOXHbIX YPOBHeN BMOpauMin B MOMELLEHMSAX MPOEKTUPYEMbIX 30aHUA U COOPYXEeHWUW
pekomeHayeTCs NpoBeCTH no npubnuxeHHon dopmyrne (B.1):

Loy = Ly +AL, (B.1)

roe  Lyon - NPOTHO3MPYeMbIil ypOBEHb BUGPALMM B MOMELLEHNSIX 30aHNS;

L, - ypoBeHb konebaHui Ha nnoLiaake CTPOMTENbLCTBA;

AJ NPYHUMAIOT:

MUHYC 2,5 b npu 3TaxXHOCTU 34aHus Bolle 12 aTaxewn;
MuHyc 1,5 ab npu ataxHocTu 3gaHus 8-11 ataxewn;

2,5 ab npu aTaxHOCTK 34aHNa 0 7 aTaxen.

Ansi oueHkn apHEKTUBHOCTN CUCTEMBI BUOBPOM3ONALIMM, YPOBHEN KONebaHU HECYLLMX KOHCTPYKLWUNA,
BblibOpa 1 yCTaHOBKM CMCTEM BMOPOM3ONALMM cnedyeT npyBnekaTb NPOMUIbHYIO OpraHn3aLmio.

MpunoxeHue B (BeegeHo gononHutensHo, Nam. N 1).

YK 699.88:69.003.12 OKC 91.120.25

KnioueBble crnosa: BMGPOU3ONALMSA, UMMYMNbCHblE BO3LEWCTBUSA, konebGaHus 34aHWii U COOpYXKEHWN,
koneGaHWsi KOHCTPYKLMIA, HOpMUPOBaHWE koneGaHuii, nepuoanyeckue KonebaHusl, CnekTp BO3AENCTBUN
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