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BBenenue

Hacrosmumii cBoj mpaBuin pa3zpabotaH B coOTBeTCTBUHM C¢ DenepanbHbIM
3akoHOM OT 30 nexabps 2009 r. No 384-d3 «TexHuUyeckuil periiaMeHT O
0€30MacHOCTH 3[AaHUI U COOpYKeHUi», PeAaepanbHbIM 3aKOHOM OT 27 nexaodps
2002 r. Ne 184 @3 «O TeXHUYECKOM PETYJIUPOBAHUMNY.

CBon  mpaBWJI  BBINOJHEH  aBTOpPCKUM  koiiektuBoM  AO  «HUI]
«CrpoutensctBoy — IHHUHUCK wum. B.A. Kyuepenko (n-p TexH. Hayk M./
Beosxos, IO.T. Yepnos, xana. TexH. Hayk M.B. Apymwonsn, O.B. Kpvinosa, A.M.

Apymionsn).
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CBO/l IPABIJI

3JAHUA 1 COOPYXXEHUSL, ITIOABEP’KEHHBIE TUHAMNYECKHAM
BO3JAEUCTBUAM
IIpaBuia npoeKTHPOBAHUA

The buildings and structures under dynamic actions. Design rules

2019-05-08

1 OdnacTp NnpuMeHeHHUs

1.1 Hacrosimmii cBOA TMpaBWI PACHPOCTPAHSETCS Ha MPOCKTUPOBAHUE
KOHCTPYKIIMM  3JaHAUM W  COOPYXEHHM, IIOJBEPKECHHBIX JIUHAMUYECKUM
BO3JICCTBUSIM, KPOME CEUCMUYECKUX U BETPOBBIX.

1.2 Hacrosmmii cBOA TpaBWJ HE PACHpPOCTPAHACTCS HA MPOEKTUPOBAHUE
OCHOBaHMII M  (yHAAMEHTOB 3JaHUM U  COOPYXKEHHH, IOJBEPKEHHBIX
JUHAMUAYECKUM BO3JACHCTBUSM.

2 HopmaTuBHBIE CCBLIKH

B HacrosmeM cBOAE NpaBWJI HCIOJIB30BAHBI HOPMAaTUBHBIE CCBUJIKH Ha
CJIEIyIOLIME JOKYMEHTBI:

I'OCT 5781-82 Cranb ropsiuekaTaHasi AJjii apMUPOBAHUS KeJ1e300€TOHHBIX
KOHCTPYKIMH. TeXHUYECKHE YCIOBUSA

I'OCT 7348-81 IlpoBosioka U3 yIJIEpPOAUCTOM CTamu sl APMUPOBAHUS
NPEeIBAPUTEILHO HAMNPSKEHHBIX JKEJI€300€TOHHBIX KOHCTPYKUUU. TexHuueckue
YCIIOBHUS

['OCT 10884-94 Cranp apMarypHas TEpPMOMEXAHUYECKH YIPOYEHHAs IS
XKeJ1e300€TOHHBIX KOHCTPYKIU. TexHuueckue ycioBus

['OCT 13840—68 Kanatsl cTanbHbie apMaTypHbie 1X7. TexHudeckue ycnoBus

CIT 16.13330.2017 «CHullI 1I-23-81* CtanbHble KOHCTPYKITUNY

CIT 22.13330.2016 «CHulI 2.02.01-83* OcHoBaHus 31aHUN U COOPYKEHUN

CIT 26.13330.2012 «CHwull 2.02.05-87 ®yHaaMeHTBl MaIluH C
JTUHAMUYECKUMH Harpy3kamm» (¢ m3mMmenenrem No 1)

CIT 63.136330.2012 «CHull 52-01-2003 beroHHble U Xene300€TOHHBIE
KOHCTPYKIMU. OCHOBHBIE MOJOKEeHUs» (C m3MeHeHUussMHu Ne 1, No 2. No 3)

CH 2.2.4/2.1.8.566-96 IlpousBoacTBeHHass BuUOpauus, BuOpauus B
MOMEIICHUSIX KUJIBIX U OOIIECTBEHHBIX 3/IaHUN

HN3nanue opuuuaibHoe
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IIpumeuanue— [Ipu noap30BaHUN HACTOSIIUM CBOJIOM MPAaBUII IEIECOO00PA3HO MPOBEPUTH JICHCTBUC
CCBUIOYHBIX JOKYMCHTOB B HWH(OPMAIMOHHOW CHCTEME OOIIero IMONb30BaHUS — Ha OQUIMATBLHOM caiiTe
(heneparpHOTO OpraHa MCIOJHUTEIBHOMN BIACTH B chepe cTaHTapTU3aIMK B ceTH VHTEPHET WIH 1O €KEroHOMY
HHPOPMAINOHHOMY yKa3aTelnio «HannoHaapHbIE CTaHIAPTHD, KOTOPHIHA OMYOIMKOBAH IO COCTOSHHIO Ha | sHBaps
TEKYIIETO T0Ja, W IO BBITyCKaM €XEMECSIYHOT0 MH(POPMAIMOHHOTO ykazarens «HannoHanbHBIE CTaHTApTHD» 3a
TeKymuii roa. Ecium 3aMeHEeH CChbUIOYHBIM JOKYMEHT, Ha KOTOpBIM JaHa HeJaTHUpOBaHHas CChbUIKA, TO
PEKOMEHAYETCs MCTOIB30BaTh JACHCTBYIOIIYI0 BEPCHIO ATOTO JOKYMEHTa C YYeTOM BCEX BHECEHHBIX B JIAHHYIO
BepcUI0 H3MeHeHuil. Ecnu 3aMeHeH CChUIOYHBIA JOKYMEHT, Ha KOTOpBIM JaHa JaTUpOBaHHAs CChUIKA, TO
PEKOMEHYETCsl HCIONIb30BaTh BEPCUI0 3TOTO JOKYMEHTAa C YKa3aHHBIM BBIIE TOAOM YTBEPKACHUS (MIPUHSITHS).
Ecnu mocne yTBepkJieHUS] HACTOSILIETO CBOJAA MPABUJ B CCHUIOYHBIM JOKYMEHT, HA KOTOPBIA JaHa JAaTHPOBAaHHAS
CCBhUIKA, BHECEHO H3MEHEHHE, 3aTparuBaollee IMOJOXKEHHe, Ha KOTOpOE JlaHa CChUIKA, TO 3TO IOJOXECHHE
PEKOMEHIYETCsl IPUMEHATH 0€3 ydyeTa TaHHOTO M3MEHEHHs. ECM CCBUIOUHBIN TOKYMEHT OTMEHEH 0e3 3aMEHBI, TO
MOJIO’KEHHE, B KOTOPOM JlaHa CChUIKA Ha HEro, PeKOMEHYeTCsl IPUMEHATh B YACTH, HE 3aTPAaruBaIoLIEeil 3Ty CCBUIKY.
CBelicHHsT O JCHCTBUMU CBOJOB MPAaBWI IeliecO00pa3Ho mpoBepuTh B DenepanbHOM HHOOPMAIIMOHHOM (POHJIE
CTaHIApTOB.

3 TepmMuHBI U onpeeIeHUs

B Hactosmiem cBoJge mOpaBWI NPUMEHEHBI CIECAYIOINIME TEPMHUHBI C
COOTBETCTBYIOIIMMH OTIPEICIICHUAMMU:

3.1 BudpousoasaTop: OCHOBHOH 2JIEMEHT CHCTEMBI BUOPOU3OJISIINN.

3.2 BuOpomsoasiumsa: Meron BHOPAIMOHHOW 3alllMTHI, OCHOBAHHBIM Ha
OCJIA0JICHUM CBSI3€M MEXKJY HCTOYHHUKOM BO30OYXKJICHUS M  3allUIIacMbIM
OOBEKTOM.

3.3 oxkTaBHasi moJioca 4actor: [lomoca yacToT, y KOTOpPOW OTHOUIECHUE
BEpXHEW IPaHUYHOM YaCTOTHI K HHX)KHEN PaBHO 2.

4 O01mme noJI0KeHust

4.1 OcHOBHBIE N0JIOKECHUS

4.1.1 TlomokeHWs HACTOSIIETO CBOJA TIPABWJI PACIPOCTPAHSIOTCS Ha
IIPOEKTUPOBAHKWE, pacYeT W  OKCIUIyaTalWMIO 3JaHUM W COOPYKEHUHU,
MOJIBEPralolIMXCsl  AKCIUIyaTallMOHHBIM  JIMHAMHYECKUM  BO3JIEUCTBHUSIM U
BO3JICHCTBHUSIM aBapUITHOTO THIIA, BO3HHUKAIOIIMX, B YACTHOCTH, NPHU MaJECHUU
Ipy30B, aBapUHHOI OCTaHOBKE 00OPYAOBAHUS U T. II.

4.1.2 Hecymue KOHCTPYKIMH 3JaHUA U COOPYKEHHUH, TOJIBEPTarOIINXCS
JUHAMUYECKUM BO3JECUCTBUSIM, CJIEAyeT MPOEKTUPOBAaTH B COOTBETCTBUU C
TpeOOBaHUSAMU JIEHCTBYIOIIUX CTPOUTEIBHBIX HOPM M IMpaBWJI MPOEKTUPOBAHUS
CTPOUTEIBHBIX KOHCTPYKIUI C YYETOM MOJIO0KEHUIM HACTOSALIETO CBOJA MPABUIL.

4.1.3 MWcroyHuKM JUHAMWYECKUX BO3JEHCTBUNA MOTYT OBITh  Kak
BHYTPEHHUMH, PACIIOJIOKEHHBIMU BHYTPHU COOPYKEHHS, TaK W BHEIIHUMH IIO
OTHOUIEHUIO K COOPYKEHUSIM.

414 K  BHYTpEHHHMM  HMCTOYHMKAM  OTHOCSTCS:  BHUOpPOAKTUBHOE
000pyI0BaHUE, JBUKYIINECS MEXaHU3MbI, B YaCTHOCTH, TIOTPY3YMKU U MOCTOBBIE
Tpansl. Bo3nenucTBue OT NOCIEAHUX HOCIT HEPEryJISIPHBIN XapakTep.

4.1.5 UcxonHble NaHHbBIE NI MPOBEJCHUSI pacueTa HECYUIUX KOHCTPYKIUH,
MOJIBEPTalOIIMXCsl BO3JEHCTBUIO JMHAMUYECKUX HATPY30K, JOKHBI COIEPKATh:

a) TJIaHbI ¥ pa3pe3bl 3/IaHUS WU COOPYKEHUS;
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0) cxeMmbl pa3MelieHuss OOOpyJAOBaHUS C YyKa3aHUEM Beca W CIocobda
3aKpeIJICHHsI Ha HECYIIEH KOHCTPYKITUH, & TAKXKE BCE MOJIC3HBIE HATPY3KH;

B) XapaKTEPUCTUKU TUHAMHYECKUX HarPy30K:

- HalpaBJCHUE W XapaKTep NPWIOKCHUS K KOHCTPYKIIMHA JAWHAMUYECKHUX
Harpy30kK (COCpeI0TOUEHHBIE CHIIBI, MOMEHTHI, pacIIpeIcICHHAs Harpy3Ka);

- CBeleHUS 00 WM3MEHCHMHM HArpy3KH BO BPEMEHHU: ISl TapMOHUYECKOM
Harpy3kKu — aMIUTATYAy W TEPUOA; IS MEePUOJAMYECKOW HArpy3KH — TEPHOJ U
3aKOH M3MEHCHHS HArpy3Kd 3a Mepuoji(bl), aMIUIUTYABl U (Pa3bl COCTABIISIOIINX
TapMOHHK; JUISI OJHOKPAaTHOW yJapHOW WM HMMIYJIbCHOW HAarpy3Kd — 3aKOH
HM3MEHEHHS BO BpeMeHH ((popMy UMITYJIbCA);

- HampaBJCHWE M CHOCO0 MPUIOKCHHS UMIYJIbCa K KOHCTPYKIIWH, ISt
NEPUOANYECKUX YIApOB M MMITYJIbCOB — MEPHOJ] M 3aKOH W3MEHEHHUS Harpy3KH 3a
NEepUOJ; JUIsl HArpy30K, BO3HUKAIONIUX IPU IyCKE U OCTAaHOBKE MalllUH, —
CKOPOCTHU HapacTaHUs WK YObIBaHUS 4nciia 000pPOTOB;

- €CIId HWMITyJIbCHasi Harpy3ka BO3HUKAaeT BCJECACTBUE YJapoB Tella IO
KOHCTPYKIIMH, a 3Ha4YeHWe W ¢opMa HMIYyJIbCa HE W3BECTHBI, HEOOXOIUMO
YCTaHOBUT.

- BEC yIapsIoniero Tena u popmy ero yJapHo# 4acTw,
- 3HaAUYEHUE U HaAIIpaBJICHUE CKOPOCTH Tejia B HavyaJse ynapa,
- KO3(p(GUIIMEHT BOCCTAHOBJICHUS TIPU yaape; W, IO BO3MOXHOCTH,
IPOAOHKUTEIHHOCTD yapa;
I) MpU OTCYTCTBUHM JaHHBIX O JUHAMUYECKUX Harpy3Kax, YKa3aHHBIX B

NEPEYHCICHUA B) — CBEICHHS O MaIlMHAX MW YCTAHOBKAaX, SBIISFOIINAXCS
WMCTOYHHUKAMHU KOJI€OaHMI, MO3BOJISIONINE OMPEISIUTh 3TU HArPy3KH PAacUETHBIM
IIyTEM:

- TUIIBI MAIIMH, UX YUCJIO U CIOCO0 KPEIUIEHUS K HECYILIUM KOHCTPYKIUSIM;

- XapaKTepUCTUKU ABUTATENs (BUI ABUTATENs, MOIIHOCTh, OOLINI BEC U BeC
poTopa, YuciIo 000pOTOB);

- 4KCJI0 00OPOTOB TJABHOTO Baja MAalIMHBI B MUHYTY (WJIM YMCIIO XOJIOB,
yIapOB B MUHYTY), a TaK’K€ CKOPOCTh UX HAapacTaHUs MpU MyCKe U YObIBAaHUS MPHU
OCTAHOBKE MAaIIUHBbI;

- KMHEMAaTUYEeCKYI0 CXEMY MAalIWHBI; pa3Mepbl U BEC IBMXKYLIUXCS YaCTEM,
MOMEHTBl HWHEPLMH; 3HAYEHHUS] SKCIEHTPUCUTETOB BPALIAIOIIUXCSA YacTew,
paauycoB HKCLUEHTPUKOB, PAJUYyCOB KPHUBOILMIIOB WJIM XOJOB BO3BpPATHO-
NOCTYIATEIbHO ABWKYIIMXCS 4YacTed; BEC U CKOPOCTH YAAPAIOLIMXCS YacTed B
MOMEHT yJiapa, FreoMeTpruueckue (opMbl KOHTAKTHBIX TIOBEPXHOCTEH;

J) CpedHEee 4YHCIO0 MYCKOB (BKJIIOYEHUW) MalllMHbI B CYTKH, CPEIHIOIO
IPOAODKUTEIBHOCTh pabOThl MAIIMHBI MEXAY JBYMS IOCIEI0BaTEIbHBIMU
MyCKaMHu;

€) JaHHbIE O XapakTepe KojeOaHWi OCHOBaHUH YK€ CYIIECTBYIOUINX 3aHUI
(MakCUMaJIbHBIX 3HAUEHUSIX CKOPOCTEH M YCKOPCHHU );

’K) CBeJCHUs O MpeObIBAaHUU JIIOJICH Ha KOJICOJIOIMMXCS KOHCTPYKIHUSX C
yKa3aHUEM CPEIHETO BPEMEHH MpeObIBaHUS B MIPOLIEHTAX K paboyeMy BpEMEHH;



CII 413.1325800.2018

M) ISl CTPOUTENbHOW IJIOMIAJKA — CBEJIECHHUSI O TPYHTaX U BO3MOXKHBIX
UCTOYHUKAX KoyieOaHWHl, pacmojioKeHHbIX B paauyce no0 /700 ™M ot
MPOEKTUPYEMOIO 3/IaHHSI WM COOPYKEHHS, XapaKTep U YPOBEHb KoJeOaHUU
MTOBEPXHOCTH TPYHTA, YaCTOTHBIN COCTAB.

4.1.6 PacueTbl BBIMOJHSIOT HA JEHCTBUE HATPY30K, BHI3BAHHBIX:

a) HOpMaJIbHOM pabOTOM, MyCKOM M OCTaHOBKOW, B TOM YHCJIE aBapUHOM,
YCTAaHOBJICHHBIX B  3JaHMM MallMH U  O00OpYyJOBaHMS C  BO3BpATHO-
MOCTYIATEIbHBIM, BPAIIATEIbHBIM U IPYTUM MOJA00HBIM JIBHIKEHUEM MAcC;

0) paboToif MalIMH yAapHOTO JCMCTBUS (IITaMIIOB, MOJIOTOB, IPECCOB,
UCIIBITATeNIbHBIX ~ MalllMH W T. 1), BO30YXXIalOIIMX KpPaTKOBPEMEHHBIE,
UMITYJIbCHBIC U T. . HATPY3KU;

B) OBICTPO MPUKIIAJILIBAEMBIMHU UJIM CHUMAEMbIMH CHUJIaMU (TIPU pa3pylICHUH,
B TOM YHCJIC BHE3AITHOM HECYIIUX 3JIEMEHTOB KOHCTPYKIIHI), CBOOOIHO JICTAIIMX
WJIY MTAIA0IINX YACTEN.

4.1.7 K BHEIIHUM UCTOYHHMKAM, BO3JIEHCTBUS OT KOTOPHIX MEPEAAIOTCS B BUJIC
BOJH Yepe3 TPYHT Ha IUIOMIAJKU, (PyHIaMEeHThI W Jlajieeé Ha KOHCTPYKIUHU
COOPY>KEHUW OTHOCSTCS: TPAHCIIOPTHBIE MAarucTpajil C UHTEHCUBHBIM JABUKEHHEM
(aBTOMOOMJIBHBIE U KETIE3HBIE JOPOTH, TUHUU METPOIOJIUTEHA); MPOMBIILICHHBIC
30HBI;  CTPOUTEIbHBIE  IUIOMIAJIKK C  BUOPOAKTHUBHBIM  OOOpYJAOBaHUEM
(BUOpOKaTKaMu, yJIapHbIMH YCTAaHOBKAMH U T. I1.) U JIPYTOE.

4.1.8 JluHaMUYeCKHl pacyeT HEeCyIIMX KOHCTPYKIMI MPOMBIIIIICHHBIX
31aHUI U COOPYKEHHI Ha JIEUCTBUE IKCIUTYyaTAlIMOHHBIX HATPY30K OT BHYTPEHHUX
HMCTOYHHUKOB, KaK TMPAaBWJIO, HOCUT TMOBEPOYHBIA XapakTep M HEOOXOAUM MJis
MPOBEPKU JIOMYCTUMOCTH MEPEMEIICHUN U BHYTPEHHUX YCUJIUM B KOHCTPYKIIMSX,
pacCCUMTAHHBIX HAa CTaTUYECKUE HArpy3kd TIPU  COBMECTHOM JICMCTBUU
CTaTUYECKON U TMHAMUYECKON HArpy30K, BHITOJIHEHUS TPEOOBAHUIA:

a) IPOYHOCTH, BEIHOCIIMBOCTH, A€(OPMATUBHOCTH KOHCTPYKIIUIA;

0) CAaHUTAPHO-TUTUEHUYECKUX HOPM;

B) TEXHOJIOTUH, CBSI3aHHBIX C MMPOU3BOJICTBEHHBIM MPOIECCOM;

r') IO OTPAaHUYCHHUIO YPOBHEH JTOTMOJHUTENBHBIX OCAJOK 3JaHHUM BCIEACTBUE
BO3JICHCTBUS BUOpAIINiA, TEpEAAIONTNXCS Yepe3 KOHCTPYKIIMU Ha (YHIaAMEHTHI.

419 TIlpu pacuerax COOpPY)KEHHI Ha JUHAMHUYECKHE BO3JICUCTBUS
AHATMTUYECKUMU WM YUCJICHHBIMU METOJIaMH HEOOXOJIUMO OMPENEIATh YaCTOTHI
COOCTBEHHBIX TOPU3OHTAIBHBIX W TOPU3OHTAIHHO-BpAIIATEIbHBIX KOJICOAHUN U
JUISL OTIENBHBIX JJIEMEHTOB KOHCTPYKIIMW, TJIABHBIM OOpa3oM MEpPEKPHITHIH,
BEPTUKAJILHBIX KOJICOaHUH.

4.1.10 Bo3MOXHOCTb BO30YXXJ€HHUS KOJI€OaHUH B PE30HAHCHON 00JacTh
(30HE) OIIEHMBAIOT PACUYETOM, MCIIOJIB3Ys JAHHBIE O XapaKTepe TWHAMHUYECKUX
BO3JICMCTBUM. aMIUIUTYJHbIE 3HAYEHUS W YaCTOTHBIA CHEKTP COOCTBEHHBIX
KOJICOaHMIA.

4.1.11 Ilpu OIM3KUX pacUETHBIX 3HAUCHUSIX YaCTOT COOCTBEHHBIX KOJIEOAHUMN
AJIEMEHTOB KOHCTPYKLMM 3aHUM, ONMpPEACTICHHBIX HA CTaJIUM MPOCKTUPOBAHUS, U
COCTABJISIFONIMX YAaCTOTHOTO CIIEKTpa KoyieOaHuid, BO30Y>KJAEMbIX BHEITHUMHU

4
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ucTouHukamMu B mpegenax wmeHee 30 %, crneayer mpeaycMaTpuBaTth
WHCTPYMEHTaJIbHOE 00cieloBaHre KoieOaHUl MOBEPXHOCTH IPyHTA Ha TUIOMIAJKE,
C LIEJIBIO!

a) ONpeNeNuTh BUJ KOJICOAHU — MePUOANICCKUE, CBOOOHBIC, CITyIaifHbIC U
T. 1.,

0) BBIYMCIUTH YACTOTHBIN CIEKT;

B) OIpENeNUTh aMIUIUTYIHbIE 3HAYCHHUS TMEpPEeMEIIEHUN, CKOpOCTed W
YCKOPEHUN M3 3amuceil B pealbHOM BPEMEHHM W OLICHUTh UX JOMYyCTHMOCTH B
COOTBETCTBUH C HOPMUPYEMBIMU MIPEIEeTbHBIMU 3HAYCHUSIMHU.

4.1.12 KonebGaHus TOBEPXHOCTH T'pPyHTA Ha IUIOMIAAKE W (PYHIaMEHTOB,
BO30Yy’K/1aeMble BHYTPEHHUMHU M BHEITHUMU HUCTOYHUKAMHM, PACIOIOKEHHBIMU Ha
paccrositHuu MeHee 700 M, He MOJDKHBI TPEBBINIATH MPEACIbHbIC 3HAYCHHUS
YpOBHEM KoJieOaHu# (CKOpOCTEN U YCKOPEHUH).

4.1.13 Ilpu oneHke ypoBHEM KoyieO0aHUN MOBEPXHOCTH TPyHTa BOJIM3U 3/IaHUN
WM Ha CTPOUTEINIbHBIX IUIONIAIKaX HEOOXO0UMO BBITIOIHATH TPEOOBAHUS:

- M0 OTPAaHUYCHHUIO YPOBHEH CKOpPOCTEW, KOTOPHIC OIPEACTSIOT BIIHSHHE
KoJe0aHUN Ha MPOYHOCTHh KOHCTPYKIUH (TOSBICHHE W pPa3BUTHE TPEIIUH,
noBpexaenns) — myHkT 6.14.3 CI122.13330.2016;

- OTPAaHMYCHHIO YPOBHEW yCKOPEHUH, MNPOBOLMPYIOIIUX  PAa3BUTHE
JIOTIOTHUTEIBHBIX OCAZO0K, W, KaK CIEICTBUE, TMOBPEKICHUU W pa3pylICHHA
KOHCTPYKIIHH.

4.1.14 Kputuueckue ypoBHH YCKOPEHUH KOJeOaHUN Wp, MPU MPEBBIILIEHUU
KOTOPBIX BO3MOXKHO pAa3BUTUE JIOMOJHUTEIBHBIX CJIa003aTyXaloluX OCaJoK,
CIIEIyeT OIpeAeNsITh IO pPe3yJbTaTaM OIBITOB OpTraHU3alluid, CBA3aHHBIX C

pacyeToM U IIPOEKTUPOBAHUEM OCHOBAHUM 3[IaHUM U COOPYKEHUU.
IlpumMeuanue— [Ipy OTCYTCTBUM ONMBITHBIX JAHHBIX JOIYCKAETCS MPUHUMATE Wi = 15 cM/c? — s
CI1aBbIX TPYHTOB, Wi, = 30 cM/c? — JUIsl IUTOTHBIX TPYHTOB.

4.1.15 Ilpu ompeneneHUN OCagOK B CIaOBIX TPYHTaX CJENYET YYUTHIBATH
pexoMenauu nynkra 6.14.4 CI122.13330.2016.

4.1.16 Ecnu pacyeToM YCTAaHOBJEH HEJOMMYCTUMO BBICOKUN YPOBEHB
KoleOaHUN  KOHCTPYKIUH, HEOOXOAMMO  MpPEeIyCMOTPETh  ClelUaIbHbIE
MEpPONpUITHS (U3MEHEHHE PACIONIOKEHHUSI MallllH, PUMEHEHHE BUOPOU30JISLINY,
OaJlaHCHPOBKA, YPABHOBEILIMBAHUE U U3MEHEHHE YuCiia 000POTOB MAalIUH U T. I.),
TIO3BOJISIFOIINAE YMEHBIIUTh KOJICOAHUS (CM. IPHIIOKEHHE A).

4.1.17 PexkomeHIyeMble MEPOIPUITUA MO CHWKEHHUIO JAOMOJHUTEIbHBIX
OCaJIOK, CBSI3AHHBIX C BHOpauusmu, npuBeAeHbl B myHkre 6.14.6 CII
22.13330.2016.

4.1.18 CyuiecTBEHHOE YBEJIMYEHHUE MONEPEUYHbIX CEYEHUN U apMHpPOBaHUS, a
TAaK)K€ M3MEHEHHE KOHCTPYKTHBHBIX CXEM 3JIEMEHTOB HECYIIMX KOHCTPYKLHH B
HEeNsSIX TOHW)KEHHMS YpPOBHS  KojeOaHuM, CBS3aHHOE CO 3HAYUTEIbHBIMU
JOTIOJTHUTENBHBIMA  3aTpaTaMU, JIONYCKAETCsA JIMIIb B OTIAEIBHBIX CIIy4asX M
JIOJKHO 00OOCHOBBIBATHCSI TEXHUKO-DKOHOMUYECKUM PACUYE€TOM, MOATBEPKAAOIIUM
HKOHOMHUYECKYIO L[E€JIECO00Pa3HOCTh MPOBEECHUS MEPOTIPUSATHIT KOHCTPYKTUBHOI'O
XapakTepa.
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4.2 O0beMHO-IJIAHNPOBOYHbIE M KOHCTPYKTHBHbBIE PelIeHUsI

4.2.1 MamuHel, YCTaHOBKM M 00OpyAOBaHHE, CO3JAIONINE 3HAYUTEIbHBIC
JUHAMUYECKHE HAarpy3KH, CJeIyeT pacrojiaraTb Ha IIOJly MEPBbIX JTaKeu
MHOTO3T@XHBIX 3/1aHUM WM Ha OTAEIbHBIX (YHIAMEHTaxX, HE CBA3AHHBIX C
KapKacoM.

VYcranaBnuBaeMble BHE 31aHUN Ha CAMOCTOSATENIbHBIX (DYyHIaMEHTaX MalllHBI
U YCTaHOBKM (HaIpUMeEp, JU3EIH, KOMIPECCOPHI, KOMPbI, MOJOTHI), SABJISIOIINECS
UCTOYHUKAaMU KOJICOaHWM, epearoIUXCsl Yepe3 IPyHT Ha OJIU3JeKalue 3/1aHus,
CJIEy€eT pacroiaraTb Kak MOXHO JaJIbIIE OT XKWIbIX U OOLIECTBEHHBIX, & TAKKE OT
IPOMBIIIJIEHHBIX 3/1aHUH.

4.2.2 Bo3MOXHBI J1Ba BUJA CBSI3M MalIUH M OOOPYIOBaHUS C HECYIIUMH
KOHCTPYKIHUSMHU:

a) JKEeCTKas CBA3b: BHJ CBSI3U, NPU KOTOPOM MallMHA WJIA BJIEMEHT
000pyZ0OBaHUS CBSI3aHbI C KOHCTPYKLHMEH CIIELIMAIBHBIMU KECTKUMH KPETJICHUSIMU
WM ONKPAIOTCA Ha KOHCTPYKIUIO 0€3 KpEIUICHU;

0) ruOKas CcBsI3b. BUJ CBA3M, IPU KOTOPOM MEKIY MAIIMHON WM 3JIEMEHTOM
00Opy/lOBaHUS M HECYUIEH KOHCTPYKLHEH BBOJAATCA NOJATIMBBIE BCTAaBKU —
BUOPOU3OJIATOPBl C LEIbI0 YMEHBIIEHUS JMHAMUYECKOTO BO3JCWUCTBUSA Ha
KOHCTPYKLUIO (aKTHBHAsE BUOPOM3OJISALMUS) WIN C LETbI0 M30JSILUA MAIIUHBl WU
npubopa oT KoieOromencs KOHCTPYKIUHY (TTacCUBHAsE BUOPOU3OJISILIMS).

JUis KaXIoro M3 yKa3aHHBIX BUJOB CBSI3€M MalllMH WIK OOOpPYAOBaHUS C
HECYLIUMU KOHCTPYKIUSMH JI0IIyCKAaeTCs 1B CIOCO0A YCTAHOBKH:

a) HETIOCPEACTBEHHO Ha KOHCTPYKIIUIO WA BUOPOU3OJIATOPHI;

0) Ha crenuaIbHbIi MocTaMeHT (OCTOHHAs WIU KeIe300€TOHHAs TMOIYIIKa,
MeTajuiMyeckass pamMa W T. J.), ONHUPAIOMIMICI HAa KOHCTPYKUHUIO WJIU

BI/I6p01/I30J'I}ITOpBI nin HBJIHIOLHHI;'ICSI JaCTbIO KOHCTPYKIIHUH.

IIpumeuanus

1 Bo u3bexaHue TOPH3OHTAIBHBIX CMELICHWH CBOOOJHO CTOSIIMX WM BHOPOHM30IMPOBAHHBIX MAIIHH
ClIeIyeT YCTaHOBHUTh yCTPOICTBA KPEIICHNH MM OOKOBBIX YIOPOB, MPEMATCTBYIONINX 3THM CMEIICHUSIM.

2 Pa3Mepbl M Bec MocTaMeHTa IIPH YCTAaHOBKE HAa BHOPOM3OJSTOPHI, KPOME OOBIYHBIX KOHCTPYKTHBHBIX
TpeOOBaHNi, ONPeACIAIOTCS AMHAMUYECKUM PAacueToM Ui oOecrieueH s Hauiexaero 3G Qexkra BHOPOU3OISINH.

4.2.3 MamuHbl U YCTaHOBKM C OOJIBIIMMU JAMHAMUYECKMMU Harpy3Kamu
cienyeT onupath (MO0 MOABEINIMBAThH) Ha CHEIHATbHBIC OMOPHBIE KOHCTPYKIIUH,
UMEIOIINE CAMOCTOATEIbHBIC (DYHIaMEHTHI, HE CBS3aHHBIE C KapKacoM 31aHus. B
OTIEIABHBIX CIy4asx CIEIyeT TaKXe TPUMEHSITh OIOPHBIE KOHCTPYKIIWH,
COCMHEHHBIE C KOJIOHHAMH KapKaca, HO HE CBS3aHHBIE C MEPEKPHITUIMHU.

4.2.4 KoHCTpyKUMHM 3HaHUI M COOPYXEHUH, B KOTOPHIX YCTAHABIUBAIOT
MalmuHbl 1 00OpyJOBaHWE C JIWHAMHYCCKUMH, B TOM YHCIC HWMITYJIbCHBIMA
Harpy3KaMu, ClieJlyeT BHITIOJIHATH U3 JKeIe300eToHa.

[Tpr Hammuuu MaiuH Kateropuu auHamuuHocTH |V (Tabnuma 4.7) ciemyet
MPUMEHSTH MOHOJIUTHBIE U COOPHO-MOHOJIUTHBIC JKETIE300€ TOHHBIE KOHCTPYKITHH.

4.2.5 YCTpOWCTBO TMEPEKPHITHI JOMDKHO o0ecneunBaTh JIOCTATOYHYIO
KECTKOCTh B CBOEH IIOCKOCTH, YTOOBI TOPU30HTAIIbHBIE TUHAMHYECKUE HATPY3KU
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pacnpenessuiuch Ha BCEe paMbl KapKaca WINM CTEHbI 3[aHus (OTCEKa, €Clu 3[aHue
paspe3aHo JeopMalMOHHBIMU IIBAMH).

[Ipu mnpoekTHpoBaHUM COOPHBIX KEIE300€TOHHBIX MEPEKPHITUN CIEAYyEeT
peaycMaTpuBaTh COOTBETCTBYIOIIHE KOHCTPYKTHUBHBIC MEpPONPUSITHS,
00eCreunBaoIIre CBSI3b IUIUT APYT C ApYyroM. JlepeBsiHHbIC MEPEKPHITUS B BHJIE
HACTWJIOB 10 METaUVIMYECKUM OajkaM TMOJ MAallMHbBl C JAUHAMAYECKUMHU
Harpy3KaMu BbIIlI€ KATErOPUH TUHAMUYHOCTH | TPUMEHATDH HE ClIEeTyeT.

4.2.6 Tlpu HEoOXOOUMOCTH >KECTKOCTh KapKaca 3[aHUsl WM COOPYKCHUS
ClIeqyeT TOBBIIIATh C TMOMOIIBIO CIEHUATbHBIX JOMOJHUTENbHBIX Juadparm,
CBS3aHHBIX C KapkacoMm. Jluadparmpl [omyckaercs BBIIOJHATH B  BHJIE
KEJIE300€TOHHBIX MEPEropoJOK M paM, KPECTOBBIX WM HNOPTAIBHBIX CTAJIbHBIX
cBsizeil. JKecTKocTp 3/1aHus B IPOJOJBHOM  HAmNpaBiIC€HUM  JOIYCKaeTCs
YBEJIIMYUBATh IyTeM 00pa30BaHUs MPOAOJIbHBIX paM C JKECTKUMHU y3JaMH 3a CUET
KECTKOTO0 COCAMHEHUS PUreJIel ¢ KOJIOHHAMH.

XecTkoCTh KapKaCHO-NAHENbHBIX 3JaHUN  CIeAyeT MOBBILIATH IYyTEM
COOTBETCTBYIOIIEH PACKIIAJKA CTEHOBBIX MTAaHETEH.

427 B Hecymux KOHCTPYKIMSX, [OJABEPTalONIMXCS  BO3ACHCTBHIO
JUHAMUYECKUX HAarpy3oK, IpUMeHeHHe OeToHa MpOeKTHOM Mapku Huxke B20 He
JIOITYCKAeTCs.

4.2.8 B mpenBapuTEnbHO HAMPSIKEHHBIX JKENE300€TOHHBIX KOHCTPYKITUSX,
MOJIJICKAIMX pacdyeTy Ha MPOYHOCTh C yYETOM BBIHOCIMBOCTH, MUHUMAaJIbHAs
OpOoeKTHass Mapka OeToHa M KyOMKOBas MPOYHOCTh OETOHA MpU €ro 00KaTUH
JIOJDKHBI OBITH yBennueHbl Ha 20 % — 25 % 1o OTHOIIEHHIO K POYHOCTH OETOHA,
IPUHATOMN MPU CTATHYECKOM pacyeTe.

429 B xene300eTOHHBIX KOHCTPYKIIUSX, TMOJJICKAIIAX pacueTy Ha
IPOYHOCTh C YYETOM BBIHOCIUBOCTHU, apMaTypHas CTajlb IPUHUMAETCS 110 TabIuIe
4.1 B 3aBUCUMOCTH OT TEMIIEPATYPHBIX YCIOBUMN IKCIUTyaTallUM KOHCTPYKLIHH.

4.2.10 Jlnga KOHCTPYKIMIA, HE MOMJICKAIINX PACUETy HA MPOYHOCTh C YUYETOM
BbIHOCTHMBOCTH (5.7), apMmarypHas CTajlb TPUHAMAETCS B COOTBETCTBUH C
tpeboBanusimu  CIT  63.13330, mpeabsBAsieMbBIMM K KOHCTPYKIIUSIM,
pacCUMTHIBAEMBIM Ha CTAaTUYECKHE HAPY3KH.

Tabnauuna 4.1- Csoanas tabanua AJsi onpeaeaeHust 001aCTH MPUMEHEHHSA
apMaTYpPHBIX CTaJiell B ’KeJIe300eTOHHBIX KOHCTPYKIUAX,
NO/IBEPraloluXcs JeCTBHIO ITMHAMHYECKHX HATPY30K

TeMmneparypHble yCIOBUSA
AKCIUTYyaTallui KOHCTPYKIUN

XUMHYECKUH COCTaB

Ka4yecTBO apMaTypbl 10 —30

no—40 | mo—55

= Ha OTKPBITOM BO3AYyX€E U B
(Mapka) cTanu; = |5 P X
¢ |2 |HEOTalIMBAEMBIX 3JIAHUSX
HOpPMAaTUBHBIE = o
Bua u knacc apmatypsl 3) s ®| mnpu Temmnepartype, °C
JIOKYMEHTHI, = 2 =
peraaMeHTHPYIOIINE I:S[ !
< M
=
S
m

Hke —30anxe —40
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ApwmatypHas ctaib kiacca A-I Ct3kn + + + +
(A240) Cr3mc + + + —
Cr3cn 6-40 + + — —
no 'OCT 5781
ApwmartypHas ctanb kiacca A-III | 35I'C + + - —)
(A400) 25T2C + + + +1
32I"2Pnc 6-40 + + — —
no 'OCT 5781
Cranb apmaTypHas Ct5cn + + + +3)
TEPMOMEXAHUUYECKU Cr5nc + + + +
YOpOYHEHHAs TSt o 'OCT 10884 6-40
XKeNe300eTOHHBIX KOHCTPYKITHA
kiacca AT500C
Crainp apmaTypHas 2512C + + + +
TEPMOMEXaHUYECKU 35IC + + — —
YOPOYHEHHAas JIst 28C 1040 | + + + -
xKene300eTOHHBIX KoHCTpyKimid | 271°C + + - —
kiacca AT600C (At-1VC) o 'OCT 10884
Apwmarypnas craib knacca A-IV | 20XT 211 10-32 | + + + +2)
(A600) no 'OCT 5781 (36-40)
Cranb apmaTypHas
TEPMOMEXaHUYECKH
YIPOYHEHHAs IS
XKeNne300€TOHHBIX KOHCTPYKITHA
KJacca:
AT600 20IC 10-40 | +2 | +2 +2) +2)
AT800 20IC, 20I'C2, 10-32 | +2 | +2 +2) +2)
08I2C, 10IC2, 28C,
2512C, 22C
At1000 20I'C 20IC2, 25C2P +2) | +2 +2) +2)
no 'OCT 10884
[TpoBonoka apmatypHast BP-2 [To TOCT 7348 - + + + +
kyacca npounoctu 1400, 1500
Kanar apmarypmnsiii (nmpsian) K7 | ITo TOCT 13840 — + + + +
kjacca npoyHocta 1400-1700
L) ApMaTypHaﬂ CTaJib MOXET NPUMEHATHCA TOJIBKO B BA3aHBIX KapKacaX U CETKax.
2 Apmatypa MOKeT MPUMEHATHCS B BUJIE LENbIX CTEPKHEH MEPHOM JUTHHBL.
I1 pPpUMCYaAaHHUC— 3HaK «+» 03Ha4YaeT MNPUMEHCHUEC JOMYCKACTCA, 3HAK «—» — MPUMCHCHUEC HC NOIMYCKACTCS.

4.3 lnnamMuvecKre XapaKTepUCTUKH MATEPUAJIOB KOHCTPYKIUIA

4.3.1 PacueTHbIC CONMPOTHBIICHUS MAaTEPUATIOB CTPOUTEIHHBIX KOHCTPYKITUH,
BOCHPUHUMAIOIIMX JUHAMUYECKAE HArpy3kd OT MallMH, YCTaHOBOK W
o0opyZ0BaHUs, MPUHUMAIOT HE3aBUCHMBIMU OT CKOPOCTH J€(POPMUPOBAHUS H
PaBHBIMU PACUYETHBIM CONPOTHUBIICHHUSIM IIPU CTATHUYECKOM HArpyxeHuu. Monayiib
YIPYTOCTH MATEPUATIOB INPHU JAUHAMHUYECKOM HArpy>K€HUM NPUHUMAIOT PaBHBIM
CTaTHYECKOMY MOAYJIFO YIPYTOCTH.

3HauYeHUE MOJYJIS CABUTA MPUHUMAIOT paBHbIM 0,35 oT Moayins FOnra.
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Ilpumeuanus

1 IMpu pacueTe OrpakaaroNINX U HECYITNX KOHCTPYKIMA Ha KPaTKOBPEMEHHBIE OTHOKPATHBIC THHAMHYCCKIE
BO3ACUCTBHS, HE CBsA3aHHBIE C HOPMalbHOH pa®oTOil MalnH, yCTAaHOBOK W OOOpYIOBaHHUS (HAmIpHMep, INpH
aBapwuAaX), JOIMYCKAeTCs pa3BUTHE INIACTHUECKUX AeOopMannii M pa3pylIeHHE OTACIBHBIX AIEMEHTOB KOHCTPYKITHH,
€CJIH 3TO HE BBI3BIBACT HEOOPATHMBIX MOCIEACTBHUA. [IpM 3TOM CleAyeT YYUTHIBATH YBEIMYCHUEC IIPEACIOB
MPOYHOCTH M TEKYYESCTHU MPHU BHICOKUX CKOPOCTSX JIe(hOPMHUPOBAHUS.

2 Tlpu MpOBEJEHNN JMHAMHYECKHX PACYETOB HECYIIMX KOHCTPYKIMH B KAauyeCTBE MOy ynpyroctd F
clle/lyeT IPUHUMATh.

JUISL CTJTBHBIX KOHCTPYKIMHA — MOAYJIb ITPOIOJILHOM YIIPYTrOCTH;

OGETOHHBIX U K€JI1e300€TOHHBIX KOHCTPYKINI — MOZYJIb YIIPYTOCTH OETOHA P CXKATHUH;

KaMEHHBIX ¥ apPMOKAMEHHBIX KOHCTPYKINI — Ha4aJIbHBIH MOYJb YIPYTOCTH KIIaaKH;

nepeBsaHHBIX KoHCTpyKIuii E = 10 MIla He3aBHCHMO OT IOPOABI IPEBECUHEI.

Jns Momynsi caBuTa KHPIUYHOM KIAaIKKM W OCTOHHBIX IAaHENEH OrpakACHUS AOIyCKaeTcs NPHHUMAThH
npubmmkenHoe 3HaueHue G = 0,3 E, rune E — HawanpHBI MOIyTB YIPYTOCTH KUPITUIHON KIIAIKH.

4.3.2 CnocoOHOCT, Marepuana KOHCTPYKIHMH  TOTJIOIATh  SHEPIHI0
KOJIeOaHWI BCIEJACTBUE BHYTPEHHErO TpPEHMs, OOYCIIOBIMBAIONIIAS 3aTyXaHUE
CBOOOJIHBIX KOJICOAHUH, XapaKTepU3yeTcss KOIPPUIMEHTOM MOTJIOLWEHUS VY,
OPEJICTaB/SIIOIIMM ~ OTHOLLEHUE JHEPrMHM, HEOOpaTUMO  IMOTJIOIIEHHOW B
KOHCTPYKIIMU 32 OJUH TOJHBIM IUKJI KOJeOaHW, K MOJIHOW SHEPTHUH YIPYTHUX
KoJIe0aHUN KOHCTPYKIUU 32 TOT k€ HUKI. Koa(uuueHT noriomenus ¢y paBeH
YABOECHHOMY JIOTapU(MHUUYECKOMY JIEKPEMEHTY O COOCTBEHHBIX KOJeOaHU
KoHCTpYKIui. KoaduumeHT Heynpyroro conpoTuBiI€HUs Y, 3HAYEHUSI KOTOPOTO
JUISL  pa3IMYHbIX MaTepuayioB (IpH M3THOHBIX KOJEOAHUSX KOHCTPYKLIMIA)

MPUBEICHBI B Ta0uIIE 4.2, BEIYUCIISIIOT 110 (hopMyIie

y=_2 (4.1)

2r 7
Hudbdepenuuanueir  kodPduimeHTa HEYyNpyroro COMPOTUBJICHUS IO
KaTeropusM JAMHAMUYHOCTH (Tabnuna 4.2) npuOIMKEHHO  YYMTBIBACTCS
3aBUCUMOCTh TIOTJIOIICHUS JHEPTrUU BCJIEACTBHE BHYTPEHHErO TPEHHUS OT

JUMHAMH4YCCKHUX HaHpiDKeHI/Iﬁ B KOHCTPYKIHUAX.

Tabnauma 4.2—3navyenus kodppuumenrta y

3HavyeHus KoddduuueHTa y
Martepuan IpH TUHAMHYECKON IpU TUHAMHYECKON Harpyske
Harpy3ke kareropuii | u |l kareropuii |l u IV

Kene3o0eToH:

HEHATPSOKSHHBIHA 0,05 0,1
[pEeABAPUTENILHO HANIPSKEHHBII 0,025 0,05

[TpokaTHas cTayb 0,01 0,025
KupnuuHas Kirajaka 0,04 0,08

[lepeBo 0,03 0,05

433 B cayyae COCTaBHOW, MHOTOCIOMHOM ¥ KOMOMHHPOBAHHOMN
KOHCTPYKITMH, BBITIOJIHGHHBIX W3 PAa3IMYHBIX MaTepHalioB, KoddduimeHt vy
BBIYHUCIISIIOT IO popMmyIie

— n=l 4.2
7=t (4.2)
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rie Yn — KO3(G(QUIMEHT HEYNpyroro COMPOTHUBIEHUS N-TO 3IIEMEHTa WU
COCTaBHOM YaCTH KOHCTPYKLUU;

Dy — 5ecTKOCTh N-TO 3JIEMEHTA UM COCTABHOW YacTH;

M — YKCJIO IIEMEHTOB HUJIM COCTABHBIX YaCTEW KOHCTPYKIIHH;

D — cymmapHast )KeCTKOCTb, BhIUHCIsieMas 1o (opmyiie

D->D,
n=1

JKeCcTKOCTh COCTaBHBIX YacT€W JJIi MOHOJMTHOIO CEUYEHUS CIIEayeT
ONPEAENATh OTHOCUTEIBHO HEUTPAIBHON OCH BCErO CEYEHUS, 111 HEMOHOJIUTHOTO
— OTHOCHUTEIBHO CBOEM HEUTPAIIBHOM OCH.

4.3.4 Pacuernsie CONPOTHBIICHUS MaTEepUAIIOB KOHCTPYKIIUH,
NOJIBEPTaOIINXCS JIECUCTBUIO CTaTUYECKUX W BNU30AUMYECKUX JUHAMUYECKHUX
Harpy3ok (4.4.2), cieayeT NpUHUMATh TaKMMU JKe, KaKk M TIpU pacueTe Ha
IIOCTOSIHHBIE CTATUYECKUE HArPy3KHU.

4.3.5 PacueTHsbie CONPOTHUBJICHUS MaTepHaoB KOHCTPYKLWH,
IIOJIBEPTaOIINXCS OJTHOBPEMEHHOMY JIEMCTBUIO CTATHYECKUX U CHCTEMATHYECKHUX
JTMHAMHYECKUX Harpy3ok (4.4.2), cienyeT BBIYUCIATh IIyTEM YMHOXCHUS
pacyeTHbIX CONPOTHUBJICHUM [JIsl CTaTHYECKUX HArpy30K Ha IOHWKAIOIUN
KO3(Q(GUUIUEHT p, 3aBUCSAIIMA OT OTHOLIEHUS HAaWMEHBIIET0 HANpPSDKEHUS B
pPacCUMTBHIBAEMOM CEYEHHH JIIEMEHTA Gmin K HaWOOJBIIEMY HAMPSKEHUIO Gmax
(Kak0€e HampspKeHHE €O CBOMM  3HAKOM) U OMNpEJesieMbld  COTJIacHO
JNEUCTBYIOIIMM HOPMATHBHBIM JIOKyMEHTaM (cTajbHble KoHCTpykuuu — CII
16.13330; xemezobetonnple KoHcTpykiuu — CII 63.13330). OrtHomeHwue

HaMMCHBIICT'O HAIIPSAKCHUSA K HaI/I6OJ'II)HIeMy P BBIYHUCIIAIOT 110 (I)OPMYJ'IG

o 1-S
— MUH =, 4.3
o 1+S (43)

rae S > 0 — oTHomeHHWe aOCONIOTHON BEIWYWHBI HAMOONBIIErO AMHAMHYECKOTO
HampspkeHust (ycuiausi) K aOCOJIOTHOM BEIMYMHE CTATUYECKOTO
HarpsHKeHus (YCUus).

4.3.6 XKectkocTh HECyIIMX KOHCTPYKITUH, BOCTIPUHUMAIOIINX JTUHAMUYECKUE
HArpy3Ku HKCIUTyaTallMOHHOTO XapakTepa, CIeAyeT OINpeAesaTh mo (Gopmynam,
UCIIOJIb3YeMbIM B CTaTHYECKUX pacyerax, MpHU YCIOBUU YIPYrod paboThl
Martepuana.

XKectkocTh W3rMbOaeMbIX AJIEMEHTOB JK€JI€300€TOHHBIX KOHCTPYKIUH,
MPUMEHSEMbIX B TIPOMBINUICHHBIX 3JaHUSX TOJ MAaIlIuHBI W YCTAHOBKH C
JTUHAMHYECKUMH HArpy3KaMu, TpY ONpeAeNICHUH TUHAMUYECKUX TIepeMeIeHI 1
HANPSDKEHUH TOMyCKaeTCs ONpeeNsTh mo Gpopmyre

B=E.;J, (4.4)
rae E; — Moayns ynpyroctu 6eToHa;

J — MOMEHT WHEepIUU MOTEPEYHOr0 CEYSHHS dJIeMEeHTa (11 apMHPOBAHHBIX

KOHCTPYKIIMU 0€3 y4eTa apMaTypsbl).

10
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4.3.7 YKecTkocTh M3rMOaeMbIX DJIEMEHTOB KeJIe300€TOHHBIX KOHCTPYKIIMI
OpU HAJIUYUM COOTBETCTBYIOIIMX SKCIEPUMEHTAIBHBIX JaHHBIX JIOMYCKaeTCs
OMPENIENATh C YYETOM PACKPBITUSI TPEIIUH B PACTAHYTOM 30HE OETOHA.

4.4 lunaMuvecKre HATPY3KH OT MALIMH U 000PYy10BAHUSA

4.4.1 JlunamMuueckas Harpy3ka XapakTe€pu3yeTcs BUJIOM (CHUJIa, MOMEHT),
3aKOHOM M3MEHEHHUS BO BPEMEHU €€ BEIUYUHBI (TapMOHUYECKAs, IEPUOINUECKAs,
UMITYJIbCHAsl, BHE3allHO TMPUIIOKEHHAsA), paclpoCcTpaHEHUEeM (HEmoABUXKHAS,
JBIDKYIIASACS ¢ TMOCTOSTHHOM WJIM NIEPEMEHHOW CKOPOCTBIO U Jp.), HAIpaBJIECHUEM
(BepTUKaibHAsi, TOPU3OHTAIbHAs U Jp.), XapaKTepoM paclpeleseHUus: I
KOHCTPYKIIMU (COCPEIOTOUCHHAs, pacIipe/iesieHHas 10 3aJJaHHOMY 3aKOHY).

4.4.2 JluHaMuYecKue Harpy3kd B 3aBUCUMOCTH OT MPOJOKUTEIbHOCTH
BBI3BIBAEMbIX MU KOJICOAHUN U IEPUOJIMYHOCTH IEUCTBUS IETSATCS HA €IUHUYHBIC
U BbIHYXJIeHHbIE. K eIMHUYHBIM Harpy3kaM OTHOCSITCS OJMHOYHBIE UMITYJIbCHI U
yaapbl, KpPaTKOBPEMEHHbIC TIEPETPY3KH B AaBAPUUHBIX PEKUMAX, HATrpy3KH,
BO3HUKAIOIIME IPU IIyCKE M OCTAHOBKE MAIIMH BO BpeMs IMEpPEXoJa 4Yepes
pe3oHaHC (MPU YUCJIE MyCKOB B CYTKM MEHee MATH) W T. 1. K BBIHYXICHHBIM
Harpy3kam OTHOCSTCS TIEPUOJMYECKUE U HENEPUOJUYECKUE Harpy3Kud MpHU
peryispHoi paboTe MallMH M YCTaHOBOK B pabodyeM pexHUME, a TakxKe
MHOTOKpPATHBIE HMMIYJIbCHI W yAapbl, TPH JICUCTBHUM KOTOPHIX HEOOXOIUMO
YUYUTBIBATH YCTAIOCTHBIE 3PPEKTHI.

4.4.3 JluHaMudecKne HArpy3Kdl OT MAIMHBI WM MEXaHW3Ma IOJIHOCTHIO
OTIpEJICIICHBI, €CJIM U3BECTHHI HAIIPABJICHUE, TUHUS IEUCTBUS M 3aKOHBI N3MEHECHHUS
BO BPEMEHU UX IJIaBHOTO BEKTOPA U IJIaBHOTO MOMEHTA.

4.4.4 HopMaTuBHbBIE JUHAMHYECKUE HArpy3KH, pa3BUBAEMbIE MallIMHAMU,
cieayer onpeaenats 1o 4.4.5, pacuetrneie — 1o 4.4.12.

4.4.5 HopMaTMBHOE 3HAYECHHME AMIUIMTYAbl JTMHAMHYECKOW Harpy3ku R,
MU3MEHAIONIEHCS BO BPEMEHU [0 TapMOHUYECKOMY 3aKOHY, BBIYHCISIOT MO

dbopmyie

R = mew?, (4.5)
raec m — MacCa BO3BPATHO-IIOCTYIIATCJIbHO JABMXXYIOMUXCA HWJIW BPAllarOIIUXCA
yacTel MallluHbI, BeIUUCsgeMas o hopmyiie

G
m=—,
g
30ECH G — HOMHMHAJILHBIA BeEC BO3BPATHO-TIOCTYIIATCIIbHO JBWXYIIUXCA WA

BpAlJAIOIINXCS YaCTEW MAILINHBI;
g — YCKOpEHHUE CHJIBI TSKECTH;

e — aMIUTATY/a TIEPEMEIICHUI IIEHTPa Macc, paBHas pagnyCcy dKCIICHTPUKA,
MIOJIOBUHE XO0J1a B MalllMHaX ¢ BO3BPATHO-TIOCTYIATEIHHBIM JIBHOKCHHEM
MacChl, HOPMaJIbHOMY OKCIICHTPHUCHUTETY BpAIIAIOIICHCI MacChl B
POTAIIMOHHBIX ~ MAalllMHAX WM  HOPMAJIbHOMY  IPHUBECIACHHOMY
OKCIICHTPUCUTETY MPHU CIOKHOM JBMKCHUH YaCTCH;

® — KpyroBas dYacTOoTa BpallleHHus TJIABHOTO Bajla MAaIllMHBI, paj/c,
BBIYHCIIIEMas TI0 (hopmyrie

11
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_Nrx
I
3neck N — unciio 060pOTOB TTIaBHOTO Bajia MAIIMHGBI B 1 MUH.

JIJ1st MallivH ¢ KOHCTPYKTUBHO HEYPABHOBEIICHHBIMU JABUKYIIUMUCS YACTIMU
(Hanpumep, JUIsI MallMH C DSKCUEHTPUKOBBIMU MexaHu3Mamu) 3HaueHue G
ONPENENSIIOT KaK CyMMYy BECOB JBIDKYIIMXCS YacTed, a € — Kak paauyc
HKCIIEHTPHUKA.

JIisi MalivH ¢ HOMHMHAJIBHO YPaBHOBEIICHHBIMU BPAIAIOMIMMUCS YaCTIMHU
(ueHTpudyru, BEHTWIATOPHI U T. 1.) 3HaueHne G mpeacTaBiseT co00i MOTHBIN BeC
Bpallaroumxcs yacteil (Hanpumep, B HeHTpUdyrax — Bec OapabaHa U Bajga BMeCTe
C 3alloJIHEHHWEM), a 3HauYeHHE € — OKCLUEHTPUCUTET, pPAaBHBIA pPacueTHOMY
CMEIIEHHUIO [IEHTPa BPAIIAIOIINXCS MacC OT OCH BpPAIICHHUS.

HopmatnBHOE 3HaYeHME aMIUIMTYJ BEPTUKAJbHOM M TOPHU30HTAIbHOM
COCTaBIIAIOLIEN HAarpy30K Ry, Rnx BBIYHMCIAIOT IO popmyIie

n
Rn),:RnXZ,u;Gi =u-G, (4.6)
=
rae | — Ko3(ppuuueHT mponopuUOHATBHOCTH, NMpuBeAeHHBIM B Tabmuue 9 CII
26.13330.2012.

446 Ilpu pacuete KOHCTPYKIIM HA UMIYJIbCHBIE BO3JICUCTBUSA B
3aBHCHUMOCTH OT BpPEMEHHU [EHUCTBHUS CIIEyeT pa3inyaTh JBa BHUAA HArpy30K:
KPAaTKOBPEMEHHBIH HMMITyJIbC W MTHOBEHHBIH HMITyJIbc. WMITynbC cuuTaercs
KPaTKOBPEMEHHBIM, €CJTH MPOAOKUTENBHOCTE ero aerctBust 0,1T, <t < 25T u
MTHOBEHHBIM, €CITU TPOJOJDKUTENbHOCTh ummyibca T < 0,1T,. 3gecy T —
HanOOJbIIUN (OCHOBHOM), T, — HAMMEHBIIINI MEPUOIbI COOCTBEHHBIX KOJieOaHUM
KOHCTpYKIUHU. I KOHCTpykKmuu ¢ 1-if cremeHnpto cBoOomel T, = Ti, mus
KOHCTPYKIIUM C OECKOHEYHO OOJBIIUM YHCIOM CTEIeHeW CBOOOIBI IpH

OTIpe/ICIICHUH BUA UMITYJIbCa JOMycKaeTcs mpuHuMarh 1, = 0,05T;.

IIpumeuanus

1 Ipu © > 2,5T;, pacyer KOHCTPYKUHMH Ha JelcTBUe Harpy3ku P(t) crienyeT cBOAMTH K €€ CTaTHYECKOMY
pacdeTy Ha JIeHCTBHE SKBUBAJICHTHOH Harpy3ku y Po, rie Po — MakcumanbHOE 3HaUE€HHE IEPEMEHHOM Harpys3KkH, a y
— ko3ddunment, onpenensemblid no Tabnmue 4.3 B 3aBucuMocTH OT BuAa ¢GyHkumu P(f) ¥ oTHOCHTEIBHOMN
MPOJIOIDKUTENLHOCTH IeHCTBUSI CHIIbI T' = T/ T1, cTpemsieiics ¢ yBeaudeHueM T K 1 uiu 2.

2 Pacuer KOHCTPYKIMH Ha BHE3AIIHYIO HArpy3Ky WM pasrpy3Ky CieayeT IPOBOIAWTH TaKXKe COTJIaCHO
npumedanuro 1. B artom cnyuae Po — BenMyMHA NPUIOKEHHON WIIM CHATOW Harpy3ku, y = 2 JUisi BHE3aIlHOMN
Harpy3ku U x = 1 — 111 BHE3aITHOH pa3rpy3Ku.

4.4.7 Tlpu pacuere KOHCTPYKLMHA C N CTENEHSMHU CBOOOJbI Ha UMITYJIbCHbBIE
Harpy3Kd, COTJIACHO HACTOAIIEMY CBOJY MpaBWJl, KPATKOBPEMEHHBIA HMITYIIbC,
JNEHCTBYIOIMI Ha KOHCTPYKIMIO, CJEIyeT 3aMeHSATh, B IENsAX yao0cTBa u
eIMHCTBa METOJa pacyera, COBOKYIMHOCTHIO N DJKBHUBAJICHTHBIX MTHOBEHHBIX
UMIYJBCOB, COOTBETCTBYIOIIUX PAa3JIMYHBIM COOCTBEHHBIM (hopMaM KoJieOaHMi
KOHCTPYKIUH.

MrHOBEHHBI MMITYJIbC, SKBUBAJECHTHBIA KPATKOBPEMEHHOMY I10 HayaJlbHOMN
AMIUTUTYJIC 1-T0O TOHA COOCTBEHHBIX KOJICOAHUI KOHCTPYKIIMU Sj, BBIYHCIISIFOT T10

dbopmyre

0]

Si=6S(3i=1,2,...,n). (4.7)
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Ta6nuuma 4.3 3navyenus K03PPUIMEHTOB &,

dopma ummyibca f(t)
, fle) o fle) b Fle) 1 rle) A 2 |

ti=t/Ti| | ) "/Tﬂ ; 0!\ ] | oL l | ol ; um\ r
e | x| & | x e | % € % e | X € %

0,01 1,000 - |1,000] - |1,000| — | 1,000 - 11,000 - | 1,000 -
0,10 0,983 - 0,990 — [0990| - | 0,991 - 10994 - 0993 | -
0,20 0936| - |0958| — [0958| — | 0,963 - 10968 - 0974 | -
0,30 0,858 — 0,905 — [0905| — | 0,917 - 10930 - 0943 | -
0,50 0,637 - |0,755| — |[0,761| — | 0,785 - 10811 - 0849 | -
0,70 0455| - |0569| - [0631| — | 0,625 - 10667 - 0,724 | -
1,00 0,318 — |0,369| — (0,494 | — | 0,433 - 10480 - 0543 | -
1,40 0,227| - 0,253\ - [0,379| — | 0,277 - 10306 - 0365 | -
1,80 0,177 - 0,492 - [0,307| — | 0,192 - 10,208 - 0252 | -
2,00 0,159| - |0,472| - |0,280| — | 0,167 - 10,184 - 0212 | -
3,0 0,106 | 2 |0,112|1,05(0,195|1,84| 0,104 | 1,2 |0,217| 1,1 | 0,119 | 1,12
6,0 0,063| 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| 0,013 | 1,03 |0,016| 1,02 | 0,016 | 1,0

IMMpumedanue— g <1— kodpduuuent, sapucsaumii or orHoenus ti = T / Ti IPOAOIKUTENLHOCTH]
KpPaTKOBPEMEHHOT'0 MMITYJIbCa K MePHONy Ti COOCTBEHHBIX KONeOaHHH KOHCTPYKLUI N0 I-My TOHY, a TaKkXke OT GOopMEI
MMITYJIbCa; (PaKTHUECKYIO BETHYNHY S, ONMpeaeNsieMyIo TI0 (opMe UMITYIIbCa, BRIYHACISIOT 10 (opmyite (4.8).

4.4.8 Yaap mo KOHCTPYKIMH JABMKYIIUMCS WM TAJAIOIIUM TEJIOM SIBIISIETCS
0ornee CIOXHBIM CIy4yaeM KpaTKOBPEMEHHBIX HWMITYJIbCHBIX HArpy3oK, Ipu
KOTOPOM BEJIWYMHA, TPOJOJDKUTEIILHOCTh M (opMa HUMIyJIbCa 3aBHCSAT OT
XapaKTePUCTUK (MHEPIMOHHBIX, YNPYTUX, HEYNPYTUX MW TEOMETPUUYECKHUX)
yIapsIOUIeT0 Tela U KOHCTPYKIHH. [Ipu OTCYTCTBMM HEOOXOAMMBIX JTaHHBIX
BEJIMYMHY KPAaTKOBPEMEHHOTO YAAPHOTO UMITYJIbCa S BBIYUCIISIOT 1O hopMysie”

S=mvp (1 +v), (4.8)
r7e M — Macca yJapsromiero Tena;
Vo — CKOPOCTh YAApSIOIIEro Teja B HaJyalle yaapa, HopMaibHAs K MOBEPXHOCTHU
KOHCTPYKIINU;

vV — KO3(QQUUMEHT BOCCTAaHOBJIECHUS TMPU YyIape, paBHbIM OTHOILIECHUIO
HOpPMAaJIBHBIX COCTABISIONIUX CKOPOCTEH yIapsIoiero Teila B KOHIE H
Havane yaapa. [Ipu 0< v < 1 ynap HasbiBaercs ynpyrum, a npu v = 0 —

a0comoTHO HeynpyruM (cM. Tabmwuiy 4.4).

*  @opmyny (4.8) ¢ HEOOXOIUMBIMH YTOYHEHHUSMH CIEAYEeT HCIOIb30BaTh IMPU
ONPEACICHUN HOPMATUBHBIX HAIPY30K OT MAIIUH YAAPHOTO ACHCTBHUS.
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Tabnwuua 4.4 — OpueHTHPOBOYHBbIE 3HAYeHHHA KOIPpPUIHMEHTa V
BOCCTAHOBJICHUA IIPH yaape

Matepuain u popma yaapsroiero Tejia
Marepuain "
KOHTaKTHpyIolIeii| TBEPBIE METATBI (CTATH, Mg(ingaﬂzxgﬁfﬂT’iepig’ Msrkue miacTuaecKue
) ) » TBEPIL Mmarepuaisl (achansT,
TIOBEPXHOCTH CIITaBbl TUIACTMACCHI
KOHCTPYKIAH [JIMHBI, CMOJIBI, Macia
map | mapajuieJenuresn | map | napauiesenuie]] U mp.)
Crainp 0,6 0,35 0,4 0,25 0
beron 0,35 0,15 0,25 0,1 0
Kamens 0,4 0,2 0,3 0,15 0
JlepeBo 0,55 0,3 0,4 0,2 0
Kcunonur 0,2 0,1 0,1 0,05 0
Achanpt 0 0 0 0 0

4.4.9 KosppuiHMeHT HaJSKHOCTH MO Harpyske K, cieayeT MpHHHMATh IO
Tabnuiie 4.5.

Tabnuma 4.5—3nayeHus kodpPpuuHeHTa HATEKHOCTH MO HATPY3Ke K;

Koaddumment nagexxHoctu mo
Harpys3ke Ky

Twum MmamuHEL

MaIumHsI ¢ KOHCTPYKTUBHO HCYPAaBHOBCIICHHBIMH,

NBUKYIIIUMUCS YaCTSIMU 13
MaimHbl ¢ HOMMHAQJIBHO YPABHOBEIICHHBIMU, a (PaKTHUYECKU 4
HECYPaBHOBEIIEHHBIMU JIBUKYIIIUMUCS YaCTAMU

MatuHbl yIapHOTO U UMITYJIbCHOTO JEHCTBUSA 1

4.4.10 Tlpu cocpeaoTOYeHHOM OMUPAHUKA MAIIUHBI HA TIEPEKPHITHE CUUTATH,
YTO JMHAMHYECKHE CHJIbI TPUIIOKEHBI B TOYKAX ONHUPAHUSA, MPU ITOM €CJIHU
OTHOIIEHHUE PACCTOSHUS a MEXAY OINOpaMu MAaIlUHbl MO JJIWHE >JIEMEHTa
nepekphITHs K ero npojiety | menee 0,2, To cocpeO0TOUECHHBIC B MECTaX OMMPAHUS
MAIIIMHBI CUJIbl JIOMYCKAeTCs 3aMEHSTh CHJIOW U MOMEHTOM, NMPUIOKEHHBIMU B
TOYKE, SBIJISIFONICHCS MPOEKIIMEeN TOYKU MPUIIOKEHUS] WHEPIMOHHOW Cuibl R win
UMITYJIbCA S Ha TUIOCKOCTD MEPEKPBITHS.

[Ipu cruiomHOM ONMUpaHUM MAIIMHBI Ha TEPEKPBHITHE, a TaKXKe MPH JIF0OOM
ONMPAaHUM MAalIMHBl HA MOCTAMEHT IMHAMHYECKHE CHJIBI U MOMEHTBI CIIEAYET
CUMTATh NPUIOKEHHBIMU K IEPEKPBITUIO COCPEAOTOYEHHO B OJHOW TOYKE,
SABJISIONIECHCS TIPOCKIIMEH TOYKM TNPUJIOKEHUS MHEPIUOHHOW Ccuiabl R wam
UMITYJIbCa S Ha TJIOCKOCTh MEPEKPHITHSI.

J{nst BUOpOM30JMPOBAHHBIX MAIIIMH TMHAMUYECKUE CUJIbI CIEAYeT MPUHUMATD
MPUJIOKEHHBIMU K MEPEKPBITUIO, MPU 3TOM IOJ OMOPAMHU MAlIWH YCTAHOBJICHBI
BUOPOM3OJATOPEI.  AMIUIUTYyAa  CWJIBI, Tepeaarolmeiics 4depe3  Kakbld
BUOPOU3OJISATOP Ha KOHCTPYKIIMIO, paBHA MPOU3BEICHUIO aMIUIMTYIbI KOJeOaHui
CTaHWHBI, OMPEACICHHOW B MECTE PACIOJOXKEHHUS ATOH OIOPBI, U YKECTKOCTH
BUOPOU3OJISATOPOB B COOTBETCTBYIOIIEM HAINPABJICHUH.
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4411 Ecnu pabodee yucio OOOPOTOB TIJIAaBHOTO Bajia MAaIIMHBI MOET
U3MEHATBCA B  HEKOTOPBIX TMpejeliax, TO TPH BBIYUCICHUU AaMIUIUTY]]
TUHAMUAYECKUX HArpy30K HEO0OXOAWMMO TMPUHUMATh MAaKCHUMAaJIbHOE YHCIIO
00OpOTOB TJAaBHOTO Baja, a TPH IPOBEPKE CTPOUTEIBHBIX KOHCTPYKIIUNA TIPH
PE30HAHCHBIX PEXHMaX HEOOXOIUMO YYHUTHIBATH HM3MCHCHHE JTUHAMHUYECKHX
Harpy30K B YaCTOTHOW TOJIOCE OT MUHUMAJBHOTO O MaKCHMAJIbHOTO 3HAYCHUH,
COOTBETCTBYIOIIUX MUHUMAJILHOMY M MaKCUMAJILHOMY YHCIIy OOOPOTOB TJIABHOTO
BaJja.

4412 PacyerHple 3HAYCHUS HArpy30K, YUYUThIBAaGMbIC€ BBEIACHHUEM
koddduimenta HaaexkHoctn K, (tabmmma 4.5), HMEOT B MOAABISIOIIEM
OOJBIIMHCTBE CIIy4aeB JJIMTENbHBIA XapaKkTep U MO3TOMY JOJKHBI YUUTHIBATHCS
IIPU pacyeTe Ha BHIHOCIMBOCTh. PacueTHbIe HArpy3KH, CBSI3aHHBIE C SKCTPEHHBIMU
pexuMaMyd pabOThl MalllMH WU YCTAaHOBOK (HAmpumep, OOpbIB MOJOTKa B
MOJIOTKOBBIX JPOOMIIKAX, OCAJKW B HEKOTOPBIX TUMAX IEHTPUPYT U T. 1.), HOCAT
CAMHUYHBIN XapaKTep W JOJKHBI YUUTHIBATHCS TOJBKO MPH MPOBEPKE MPOUYHOCTH
MOIICP KU BAOIINX KOHCTPYKITHIHA.

[Ipu ogHOBpeMEeHHOM pabOTe HECKOJIBKUX MAIIHMH, pacdeTHbIC HArpy3KH OT
KOTOPBIX CBSI3aHBI C OKCTPEHHBIMH PEKHMaMH, HEOOXOAUMO OIpPEaeIsiTh
creayommM obOpazom. Ecim | — ofmmee 4mMciao MammH, TO pacyeT CIeayeT
IIPOBOJIMTH Ha HOPMATHUBHYIO HATPY3KY OT | — 1 MalIMH M Ha PaCYCTHYIO HArPy3Ky
oT j1 MammH, t1e j1 = 1 mpu j = 1+10; j; = 2 mpu j = 11+20 u 1. a. [Ipu sTOM
KOA(DPUIIMEHT HAAEKHOCTU MO HArpy3ke BBOJIUTCS [JIsi TE€X MAalllUH, KOTOpbIE
PacroJIOKEHbl HEBBITOJHBIM 00pa30M WM HMMEIOT HauOOJbIINE HOPMATUBHBIC
JTUHAMUYECKHUE HArPY3KH.

4,413 MammHbl W YCTAaHOBKH, CO3JAIOIIME JIHUHAMHUYECKHE Harpy3KH,
MO/IPA3/ICTISIIOT HA TPU TPYIIIBI B 3aBUCUMOCTH OT YaCTOTHI BO3JICHCTBUS HATPY3KH,
T. €. OT TNepuojia MPU TAPMOHUYECKUX M TEPUOJAMYECKUX BO3JACUCTBHUSIX (TI0
YaCTOTHOCTH) M TMPOJOKUTEIBHOCTH UMITYJIbCA MPU UMITYJIBCHBIX M YJIAPHBIX
Bo3acicTBUSAX (Tabmuna 4.6), W Ha dYeTbIpe KaTeropud JIUHAMHYHOCTH, B
3aBUCUMOCTH OT XapaKTepa U ypPOBHSA JUHAMUYECKOTO BO3AecTBU (Tabmuna 4.7).

Tabnwmma 4.6— I'pynnbl ManiuH ¥ YCTAHOBOK MO YaCTOTHOCTH
Tun mammH u YCTAaHOBOK

I'pynna | Yacrora Harpysku wim npeobnanaromeii | Xapakrepuctuka  |[IpogosKHTENBHOCTD
TapMOHUKH, ITUKJI/MUH YaCTOTHOCTHU MMITYJIbCa, C
1 Mo 400 HwuszkouactoTHbie bosee 0,1
2 Ot 400 mo 2000 CpennevyacToTHbIE Ot 0,1 10 0,005
3 Bboxaee 2000 BrIcokodacTOTHEIE Menee 0,005

IIpumeuanus

1 Iox meproaMYEeCKIM BO3AEUCTBIEM CIIEAYET TIOHUMATh «CIIOKOMHBIE» MEPHOANIECKHIE HATPY3KH.

2 Tlox 9WCIIOM IHKJIOB B MHHYTY CIEIyeT MOHHUMATh YHCIO 000pOTOB, ABOMHBIX XOZOB, yIAapoOB U T. I. B
MUHYTY.

B tabnuue 4.7 npuBeneHbl HOPMATUBHBIE 3HAYEHUS TUHAMHYECKUX HArpy30K
OT MalllMH ¥ YCTaHOBOK pPa3jJU4YHON KATErOpuu JUHAMUYHOCTH, BBI3BIBAIOLIUX
BEPTUKAJIbHbIE KOJeOaHWs KOHCTpyKumi 3maHus. [lpu pacuere 3manuii Ha
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JEHCTBUE TOPU3OHTAIBHBIX BO3MYIIAIONIMX HArpy30K (T. €. MPH PacCMOTPEHUU
TOPU3OHTAILHBIX KOJCOAHWH 37aHui), a TaKKe B APYTHX CIydasx, KOTa TPYIHO
YCTAaHOBUThH KaTETOPHIO TUHAMHYECKOW HATrPy3KH, B MPEIBAPUTEIBHBIX pacdyeTax
JUTSL OTIPEJICIICHUS 3HaUYCHUS KO3 dHUIIMeHTa y o tabauie 4.2 ciaeayer NpuHUMATh
KaTerOpHI0 JTHMHAMHUYHOCTH.

a) IpH OTpeeIeHNN TUHAMUYecKuX nepemerenuit — I, 11,

0) npu onpeAceHUU AuHaMuueckux Hanpsokenui — 1, 1V.

Taonwurunga 4.7 — Kaaccuduxauuss MallMH, YCTAHABJIUBAEMbIX B
NPOMBIIJIEHHBIX 3JaHHAX MO0 KAaTeropusMm
ANHAMHYHOCTH

3HaueHne HOPMATUBHOM Harpy3Ku

Kareropus |Xapakrepucruka " " "
TMHAMIMHOCTH | AMHAMHYHOCTH AMIuTyna HHEPLIOHHOH DKBHUBAJICHTHBIN MTHOBCHHBIH
cuIbl (TIPY TApMOHUYECKOM UMITYJIbC (MIPU UMITYJIbCHON
Harpyske), kH Harpyske), kH-c
I Mamnas J10 0,10 o 0,01
1 Cpennsis Ot 0,10 7o 1,00 Ot 0,01 g0 0,10
11} Bombimas Ot 1,00 10 10,00 Ot 0,10 10 1,00
v OueHpb OOJIbIIAs bonee 10,00 Bonee 1,00

IIpumMeuanus

1 3HaueHNe SKBUBAJICHTHOIO MIHOBEHHOTO MMITYJIbCa CIEAYET ONPEACIATh Ui OCHOBHOTO TOHA KOHCTPYKINH
[yTeM YMHOXECHHs HOPMATHBHOTO 3HAYEHHsS UMITyJIbca Ha KOO(Q(DUIMEHT &, ompenenseMsiii mo tabmuue 4.3 B
3aBHCHMOCTH OT OTHOIIECHUS NPOAODKUTEIBHOCTH UMITYJIbCA T K IEPHOTY OCHOBHOTO TOHA | KOHCTPYKIIHH.

2 Ilpu meproaryYecKoi Harpy3Ke B KauecTBE 3HAUCHHs HOPMAaTHUBHOI HAarpy3KH B TaOJIMIE CIeAyeT NPUHUMATD
HaHOOJIBINYIO U3 AMIUIUTY TAPMOHUK.

3 Ecau B OJJTHOM U3 CMEXHBIX MPOJIETOB NEPEKPHITHS YCTAHOBICHO HECKOJBKO MAIIHMH, TO KAaTETOPUU MAIlnH
CleyeT ONpeAesITh 11l CYMMapHOI0 3Ha4eHHUsI HOPMaTHBHOM Harpy3KH MO COOTBETCTBYIONIEH rpade TaOIHITHL.

4.4.14 Tlpu onpeesieHU CyMMapHOTO BO3/IEUCTBHS HECKOIbKUX MAILUH WU
YCTaHOBOK OJHOIO THIIA, CO3JAIOLIUX MEPUOJUYECKUE HArpy3KH C OJMHAKOBOM
4acTOTOM WJIM BechMa OJIM3KMMHU YacCTOTAMH, PAaBHOACHCTBYIONIYIO (CYMMAapHYIO
aMIUTUTY/y) BCEX HAarpy30K CIlIelyeT YMHOXaTh Ha KOd(PuimeHT cuapa3HOCTH A,
YUUTHIBAIOMIMK CABUT a3 MEXAy OTACIbHBIMUA Harpy3kamu. Koaddumuent A
CIIelyeT OmpenensiaTh mo rpaguky Ha pucyHke 4.1 s mMammH U YyCTaHOBOK C
ACUHXPOHHBIMHM JIBUTATEIsIMU U MO Tpaduky Ha pucyHke 4.2 juisi MamidH U
YCTaHOBOK C CHHXPOHHBIMH JIBUTATEIISIMHU.
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Pucynok 4.1 — I'padux nis onpeneseHusi Ko3pduiuedTa cMH(A3HOCTH A AJIsl MAIIIUH U
YCTAHOBOK C ACHHXPOHHBIMH JABUIaTeJIAMH
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Pucynok 4.2 — I'paux nJs onpeneneHusi kKodpdpuuuenta cuHGa3HOCTH A VI MAIIMH U
YCTAHOBOK € CHHXPOHHBIMH JABUIATEISIMHU

4.5 Harpy3ku, nepeaamoniuecsi 4epe3 BUOPOU30JATOPbI

4.5.1 [Ilepuoauyeckrie BO3MYIIAIOIIUME HArpy3kd, TIepeaaroiyecs: Ha
MOJICP>KUBAIOIIYI0 KOHCTPYKIIMIO BHOPOM30JMPOBAHHOW MAIIMHOM, CJEayeT
ONPEACIISITh IPH CICAYIOIINX PEeKUMAX:

a) Ipu pabodyeM peKMME MAIIIUHBL;

0) mpu MPOXOXKACHUH Yepe3 PE30HAHC BHOPOM3OJIMPOBAHHON YCTAHOBKU B
peXrMax MycKa UM OCTAHOBKHU MAITHHBI.

4.5.2 TIpu paboyem pexxume BHOPOU30IMPOBAHHON MAITUHBI BO3MYIIIAIOITYIO
TapMOHUYECKYIO Harpy3Ky, JEHCTBYIONIYIO HA MOJJIECPKUBAIOULYI0 KOHCTPYKIIHUIO,
CIIEyeT OMpeneNisiTh B OOIIeM cliydyae KaK COBOKYITHOCTh CHJI, MEpEeAaronIuXcs
4yepe3 BCe BUOPOU3OJISTOPHI.
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Cocrapnsionye aMIIMTYAbl BO3MYIIAKONIeH cuiibl Pi, mepenaromieiics yepes
I-ii BUOPOHU30JIATOP, ONMPEACIIAIOT IO PopMyJiamMm

Pxi = a><i I(xi
P, =a,k, (4.9)
P.=a,k

2iKsi
TIe 8yi, dyi, 8z — AMIUTUTYAbI BBIHYKJIEHHBIX KoJieOaHUH i-ro BUOpoOU30IATOpa B
HanpaBJIeHUH ocel X, Y, Z;
Kyi, Kyi, Kzi — %KecTKOCTB i-ro BUOPOU3O0IIATOPA B HAIIPABICHUH OCel X, Y, Z.

B cnywae mnepmommueckmx BoO3ACHCTBHIA Pj, 8y W T. I. HEOOXOAUMO
0003HAYNUTh COOTBETCTBEHHO AaMIUIUTYIbI BO3MYIIAIOIIECH CHIIBI U aMIUIATYIbI
KOJIe0aHUH i-TO BUOPOU30JIATOPA MO KAKIOW U3 YIUTHIBAEMBIX TAPMOHUK.

4.5.3 Ecnu paccrosiHue Mexay KpalHUMU BHOPOU3O0JIATOPAMH COCTaBIISET
MeHee 1/5 mponera Hecylmiedl KOHCTPYKIIMHM, Ha KOTOPYIO OMNHUpPaeTCs
BUOpPOM30JIMPOBAaHHAS  MalllMHA, TO COBOKYIMHOCTh BO3MYIIAMOIINX  CHJI,
NEPEAIONINXC uYepe3 BHOPOU3OJIATOPHI, MPUOIMKEHHO CIEAyeT 3aMEHSThH
COCPEIOTOYEHHON BO3MyIIaromed cwiod P u Bo3Mymaromum MOMEHTOM M,
MIPWIOKEHHBIMA B TOYKE KOHCTPYKIIMH, COOTBETCTBYIOIICH MECHTPY KECTKOCTH
BuOpouzonaTopoB.  CocTaBifomue B HAOpaBIEHUH  OCEH  KOOpAHMHAT

COCpPEI0OTOYEHHOM BO3MYIIaoMIel cuiibl P onpenensitot no hopmynam

PX :aXKX
Py = ayKy , (410)
PZ :aZKZ

rze ay, ay, d; — aMILUTUTY/bl KOJECOAHUN LEHTpa KECTKOCTH BUOPOU30IMPOBAHHON
MaIlllMHbI B HAIPABJIEHUU OCEN KOOPAUHAT;
Kx, Ky, K; — cyMMapHbIe KeCTKOCTH BUOPOU30JIATOPOB B HAPaBICHUH OCEH X,
y, Z.
CocTaBnsiome BO3MYIIAIOIIET0 MOMEHTa M  OTHOCHUTEIBHO  OCEil
KOOPAMHAT, POXOSAIIUX Yepe3 LIEHTP KECTKOCTH BUOPOU3O0JISITOPOB, ONIPEACIISIIOT
o ¢hopmysiam

M x ¢0X K(px
My =ooy Koy s (4.11)
Ivlz = ¢Oz K(pZ

e Qox, Poy, @o; — AaMIUIMTYAbl BpAILATENbHBIX KOJEOAHUI YCTAaHOBKHU

OTHOCUTEIBHO KOOPJAUHATHBIX OCEH;

Kox, Koy, Kgz — YIIIOBBIE KECTKOCTH BCEX BHOPOM30JATOPOB OTHOCHTEIBHO
TEX JKe ocel.

Ecniu mnpu »3TOoM BHOpoM30iiMpyeMass YCTaHOBKa BO30YXKIAeT TOJBKO
BEPTUKAJIbHBIE KOJEOaHHWs, TO aMIUIUTYJQy TapMOHWYECKOW Harpy3ku P (wim
OTZIEJIbHOW TapMOHUKHM B CIydae MEPHOJUYECKON HArpy3Ku), Iepefarolieicss Ha
KOHCTPYKITUIO Yepe3 BUOPOU30JISATOPHI, ONPEACISIIOT 1o hopmyiie

P=Q/(a?-1), (4.12)
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rie Q — aMmmiuMTyAaa rapMOHMYECKOW Cuibl (WM OTAEIbHONM TapMOHUKH),

pa3BUBacMON MaIllMHOM W JEHCTBYIOIEH Ha BHOPOU3OJIUPYEMYIO
YCTaHOBKY;

0 = ®/Py — OTHOIIEHUE KPYrOBOM YacTOTHI BBIHYKICHHBIX KoJeOaHW

(BO3MyIIAOIIEH HArpy3Kd) K KpPYroBOM 4YacTOTE€ COOCTBEHHBIX

KoJIeOaHU I BPI6pOH30J'IprCMOI>i YCTaHOBKH.

I puMeuuanue — Eciu OCHOBHasE rapMOHMKA IEPUOJUYECKOM HArpy3kH, ACUCTBYIOLICH Ha
BHOPOHM30JIMPOBAHHYIO YCTaHOBKY, SIBJISAETCS MIPE00JIaIatolleii, TO BBICIINE TAPMOHUKH JIOIYCKAaeTCsl He YUUTHIBATS,
CUMTasl, YTO uYepe3 BHOPOM3OJIATOPHI MEpeNacTcsl TOJBKO TapMOHHWYECKas Harpy3ka ¢ 4acTOTOH M aMIUIUTYAOH
OCHOBHOH I'apMOHUKH.

454 Ilpu nycke WIM OCTaHOBKE BUOPOM30JUPOBAHHOM MAIIMHBI,
pa3BUBaOIIEld B pabodyeM pexuMe TapMOHHYECKYIO Harpysky, BO BpeMms
IPOXOXKJIEHNS Yepe3 pE30HAHC Ha MNOIIEPKUBAIOLIYI0 KOHCTPYKIHUIO MOKET
NepeIaBaThCsl YBEJIMYEHHAs [0 CPAaBHEHHIO C paboOuMM pPEXHMOM Harpys3ka.
Harpy3ky P nmnpu mnepexone depe3 pe30OHAHC JIONYCKAeTCs MPUHUMATh C

FapMOHHYECKOW aMIUTATYI0M
—2

P=mR%_ (4.13)
w
Y KpYrOBOM 4acTOTOU ®

S—o |14 2,171 1 ¢

p q= L
| (1+014y,9)q| = Ve o B

rae R, ® — ammuMtyaa u Kpyrobas 4acToTa TapMOHUYECKON HArpy3ku B paboueM
pEXKUME;

Py — KpyroBasi 4acTOTa COOCTBEHHBIX KOJI€OaHUI yCTAaHOBKH;

Yy — K03()(PULMEHT HEYIIPYTOro CONPOTUBIIEHNS BUOPOU30IISITOPOB;

& — abCOJIOTHAs BEIMYHMHA TOCTOSHHOTO YIII0OBOTO YCKOPEHHs, pay/c?;

U — Kod(hUIMEHT Mepeaadn, omnpeaeisseMbiii mo rpadukam (pucyHok 4.3)
i o hopmyie

(4.14)

=
I
|H—h
+I
[
+
|

f2 } (4.15)

3mech m, = /q—lz +75.
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Pucynok 4.3 — I'paduxu 1151 onpenejienns kodppuuueHTa nepegaun z Npu nepexoje
yepes pe3oHaHC

[Tapametper f; u f, cmeayer ompenenste mo rpadukam (pucyHok 4.4) B

3aBUCHMOCTH OT BCIIMYUHBI Yy / ms.

g

.'l* \
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Pucynok 4.4 — I'paduk nis onpeneeHust kodpduuuenton f1 u f2
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B dopmyimax (4.14), (4.15) 3HaK IUIIOC OTHOCUTCS K IMTyCKOBOMY PEKHUMY, 3HAK
MHUHYC — K OCTaHOBOYHOMY. Pacuer mpoBOAST HA TOT PEXKHUM, TPH KOTOPOM
a0COJTIOTHAS BEJIMYMHA YTIIOBOTO YCKOPEHUS MeHbIe. [Ipn O1M3KuX yCKOPEHUIX B
000X peKUMaXx CIEAYeT pacCMaTPUBATh OCTAHOBOYHBIN PEKUM.

®opmyna (4.13) cnpaBenauBa sl MAIlIMH U YCTAHOBOK, MHEPIIMOHHBIE CUJIBI
KOTOPBIX CO3MIAalOTCSI B pe3yJbTaTe JBUKCHUS HEYPAaBHOBEIICHHBIX MacC U
onpenenstores mo popmyne (4.5) unu aHanoruyHeiM dhopmyrnam. Ecim ammmtyna
JMHAMUYECKOM Harpy3ku Q ocTaeTcsi MOCTOSIHHOW MpHU IMYCKE U OCTAHOBKE, TO
aMIUTUTYy, TEepealollylocs MpU Mepexojie Yepe3 Pe30HaHC Harpy3KH, CieayeT
BBIYHCIIATH MTyTeM YMHOXeHUs1 Q Ha KO3 (UIMEHT nepenayn i, OnpeaesiseMbli
1o dpopmyie (4.12) nnm u3 rpaduxos Ha pucyrke 4.3, 1. e. P = pn Q.

Ecmm  BuOpowm3onmpoBaHHas ~ MalllMHA WA yCTAaHOBKAa  pa3BUBAaET
NEPUOANYECKYIO HArpy3Ky, TO pacdeT MpHU IMEepexoie 4Yepe3 PEe30HaHC CIeIyeT

IMPpOU3BOAUTL HA Hpe06naz[a}omy}o TapMOHUKY.

[Ipumeuanue— BuOpon3omsnuioo MaliH yIapHOTO JEHCTBHS MOXHO cYMTaTh d(PEKTUBHOM, eciu
yIOBJIETBOpsieTCs ycioBue Pi1 < 5po1, rae Pi1, Por — YaCTOTBI COOCTBEHHBIX KOJICOAHHWH COOTBETCTBCHHO
BUOPOHM30JIMPOBAHHOTO M HEBUOPOU30JIMPOBAHHOTO 000PYIOBAHUSI.

5 OcHOBHbIE pacyeTHbIE MOJI0KEHUS

5.1 Pacyer KOHCTPYKUMU JOJKEH OOECHEYUTh MX HECYIIYI0 CIIOCOOHOCTh
P COBMECTHOM JICUCTBMM CTAaTUYECKOM M JAUHAMUYECKOM HArpy30K H
OTrpaHUYHUTh YPOBEHb KOJICOAHUI KOHCTPYKIUH JIJIsl TOTO, YTOOBI Oblla UCKIII0YEHA
BO3MOXKHOCTh ~BPEIHOIO BIMSHUS KOJI€OAaHMM HaA 3[0pOBbE JIOJEH U
TEXHOJIOTUYECKUI MPOLIECC.

5.2 JIns KOHCTPYKUUH, HA KOTOPBIX HE JTOJKHBI HAXOJUTHCS JTHOAU, IPOBEPKY
IIPOYHOCTH M CTaTUYECKOM YCTOMYHMBOCTH CIIEYET IPOBOIUTH B COOTBETCTBUU C
5.3, a BELIHOCIIMBOCTH B COOTBETCTBUH C 4.3.5.

JInsi KOHCTPYKLMM, Ha KOTOPBIX HAaXOAATCS JIOAU, CIEAYET IPOBOAMTH
IPOBEPKY YPOBHS KOJIeOaHUM UCXOAs U3 TpeOOBaHUM CaHUTApHBIX HOPM, a TAKXKe

IIPOBEPKY NPOYHOCTU C YYETOM BBIHOCIMBOCTH.

IIpumeuanus

1 INpoBepka rHOKHMX CXKATBIX HJIEMEHTOB HA AMHAMUYECKYIO YCTOHYMBOCTH B HACTOSILEM CBOJIE NMPAaBMII HE
IpeycMaTpuBaeTCs.

2 Pacyer Ha BBIHOCIMBOCTh CJIEAYET IPOBOJHUTH TOJBKO NPH JEHCTBHUM CHCTEMAaTHYEeCKUX TUHAMHYECKHX
Harpy3ok (4.4.2).

5.3 Pacuer Ha TOPOYHOCTH M YCTOWYMBOCTH JJIEMEHTOB KOHCTPYKIIMA,
MOJIBEP’KEHHBIX OJHOBPEMEHHOMY BO3ACHCTBUIO CTaTUYECKUX U JUHAMUYECKUX
Harpy3oK, CJIeIyeT MPOBOAMUTH COIJIACHO YKa3aHUSIM COOTBETCTBYIOIIHMX CBOJIOB
IpaBWi MO pacyeTy KOHCTPYKLMH, OpPU 3TOM BO3JEHCTBHE JMHAMHYECKHX
Harpy30K YUUTBIBAETCS CIEIYIOIIUM 00pa3oM:

a) pacueT U3rudaeMbIX JIEMEHTOB Ha MPOYHOCTh MIPOBOJST O YCIOBHIO

MP. + MP, < MP, (5.1)
rae MP, — u3rubaronmii MOMEHT OT pacu€THOM CTaTUUYECKOW Harpy3Ku;
MP, — u3rudaromuii MOMEHT OT PaCYeTHOW JMHAMUYECKON HArpy3Ku (C TEM Ke
3HaKOM, uTo ¥ MP,);
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MP — paCc4€THOC 3HAYCHHUE M3ru0aromero MOMEHTa KOHCTPYKIIUH.

IIpumeuanue— [ng u3rubacMpIx JIEMEHTOB IIPH NMPOBEPKE HANPSHKEHUH B HANPABICHUU TJIaBHBIX
pacTArMBalOUIMX yCWJIMI HEOOXOAMMO YYMTHIBATH JUHAMHYECKHE HArpy3ku kareropuit auHammunoctd I m 1V,
[Tpu 3TOM K IOIEpEeYHOM CHiIe OT PaCUETHBIX CTaTMYECKUX HArpy30K cielyeT MpuOaBisTh NONEPEUHYIO CHIY OT
pacyeTHbBIX TUHAMHYECKHUX Harpy3oK.

0) mpu pacuere CxKaTO-U30THYTHIX U CXKATHIX DJIEMEHTOB Ha MPOYHOCThH U
CTaTUYECKYI0 YCTOMYMBOCTh K PACUETHBIM CTATUYECKUM HAarpy3kaM HEO0O0XOJIUMO
NpuOaBIATh PACUETHBIE JIMHAMUYECKUE HArpy3Ku, OIpeesieMble COTJIACHO
4.4.13.

5.4 Pacuer m3rnbaeMbIX 3JIEMEHTOB Ha MPOYHOCTH C YYETOM BBIHOCIHWBOCTHU
MIPOBOJIAT MO YCIOBHUIO

MHC + Mp;[ S MBLIH) (52)
riae M"; — usrubaromuiit MOMEHT OT HOPMATHUBHOM CTaTUYECKON HArpy3KH;
MP, — u3rudaromuii MOMEHT OT PaCYCTHON AUHAMHUUYECKON HArpy3KH (C TEM XKe
3HaKOM, 4T0 U M™);
Mg — TpeIenbHbI M3TrHOAIOIU MOMEHT IPHU pacueTe Ha BBIHOCIHBOCTD,

onpenenﬂeMmﬁ I10 paCY4CTHOMY HIPECACITY BBIHOCIIMBOCTH.

IIpumeuanus

1 JInst xene300eTOHHBIX M3TH0AcMBIX 3JIEMEHTOB, a TAaKKe JUI1 BHELEHTPEHHO CXKAaThIX M BHELEHTPEHHO
PacTSHYTHIX 3JIEMEHTOB CIEIyeT MPOBOIUTH MPOBEPKY HANPSDKCHWH B HANpPABICHUH TJABHBIX PACTATHBAIOLINX
ycuiIui mpu JeWcTBMM Harpy3ok kateropuii auHammaHocTH |l m IV. Ilpu 3TOM TinaBHBIE pacTATHBAIOIINE
HaNpsOKeHUsl OT HOPMATHBHOW CTaTHYEeCKOW M HOPMAaTHBHOW JWHAMHYECKOH HAarpy3ok B IIPEABAPHUTEIIHLHO
HAaIpsHKEHHBIX DJIEMEHTaX HE JJOJDKHBI MPEBBIIATh PACYETHOTO Mpe/ieNia BHIHOCIMBOCTH MaTepHaa, OlpeaesieMoro
COIJIaCHO yKa3aHUSAM HACTOSIIEro CBOAA NPaBWJ, a B JJIEMEHTaX ¢ HEHAlpsAraeMoil apMaTypod B ciydae, €cid
TJIaBHBIC PACTATHBAIOIIME HAPSDKEHHS PEBBIIIAIOT PACYETHBIH MPe/ieN BEIHOCIMBOCTH, UX PaBHOACHCTBYOLIAS MO
HEUTpaspHON OCH OJDKHA OBITH MOJHOCTHIO BOCIPHHSATA MONEPEYHON M OTOTHYTOM apMaTypol, HampsKEHHsS B
KOTOPOM HE JIOJDKHBI ITPEBBILIATH PACYETHOTO Mpe/ieNa BHIHOCIUBOCTH.

2 Yenoust (5.1), (5.2) n0mKHBI BBIIONTHATHCS JUIS HAMPSHKCHUM U BHYTPEHHUX YCUIINE 000MX 3HAKOB.

5.5 Ilpu yyere JAWMHAMHUYECKHUX HArpy30K OT MAaIllUH KaTeropui
auHamuudHoctd Il u IV usrubaronuit MOMEHT U MoOIepevyHas Cuia,
BOCIIPUHUMAEMble HAaWMEHEE HaIMpPsSHKEHHBIMHM OT CTAaTHYECKUX  Harpy30K
KOHCTPYKTUBHO apMUPYEMBIMU CEUCHUSIMHU, JTOJKHBI COCTaBIsATh HE MeHee 20 %
BEJIMUMHBI W3TUOAIONIET0O MOMEHTA W TONEPEYHOM CHIIbI, BOCHPUHUMAEMBIX
HauOoJiee HAMPSHKEHHBIM CEUCHHEM JaHHOTO MPoJIeTa.

5.6 Ilpu 3akperuieHnH Ha TOAISPKUBAONINX KOHCTPYKITUSAX 000pyIOBaHUS,
00JIaIar0IIEeT0 3HAYUTENBHON KECTKOCTHIO, JUHAMUYECKUN pacueT KOHCTPYKIIHIA
JIOTTYCKAeTCs IPOBOJAUTH C YYETOM >KECTKOCTH YKA3aHHOTO 00OPYI0BAHMSI.

5.7 Tlpu mpoBepke Hecyield CIMOCOOHOCTH KOHCTPYKITUN JOMYyCKaeTcsl He
YUYUTHIBATh TUHAMUYECKUE HATPY3KHU:

a) OT MAllIMH ¥ YCTAHOBOK KaTerOpUU JUHAMHUYHOCTH |;

0) MalIMH ¥ YCTaHOBOK KaTeropuu auHamuyHocTH |l, ycTaHaBmmBaembix Ha
BUOPOU30JIATOPHI;

B) JUISl U3rH0aeMbIX JIEMEHTOB MEPEKPHITUH, TUIOMIAI0OK U T. T. OT MAIIUH U
YCTAHOBOK BCE€X KaTeropuil JUHAMUYHOCTH, €CJIU HauOoJIbIlIee TUHAMUYECKOE
MepeMEIIICHHEe OT PacCyYETHBIX HArpy30K 3a BBIUETOM IIEPEMEIICHUM Omop He
npessbimaer 1/50000 nposeTa 351eMeHTa;
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I') KOJIOHH U CTEH 3/1aHHUs, a TAK)KE CTOEK IUIOUIAI0K U 3TAXKEPOK OT MAIIUH U
YCTAaHOBOK BCEX KaTErOpUi JIWHAMUYHOCTH, €CJIM PA3HOCTh TOPU30HTAIBHBIX
JTUHAMUYECKUX MEPEMEIICHUI OT pPacyeTHBIX HArpy30K HUKHErO0 U BEPXHETO
KOHIIa KOJIOHHBI (CTEHBI, CTOMKM) B TIpeaenax dTaxka He mpesbimaetr 1/50000
BBICOTBI ATAXAQ;

J) SJEMEHTOB NEPEKPBITHA MPH TapMOHUYECKUX HArpy3kax OT MalllH
KaTeropuu AuHaMuuHOCTH ||, OTHOCSIIMXCS K TEpBOM M TpeThed TpyImme o
YaCTOTHOCTH;

€) KOJIOHH U CTE€H 3JaHMil, a TaKKe CTOEK IUIOIAJOK M 3TaXEpOK IMpHU
TOPU30HTAJIBHBIX TAapMOHMYECKUX Harpy3kax Kareropuu auHamuyHocta |,
OTHOCSIIIUXCS] KO BTOPOM M TPETHEH IrpyIIe N0 YaCTOTHOCTH.

[TpoBepky mepeMerieHnid JIEMEHTOB KOHCTPYKIIMM, BBI3BAHHBIX JCHCTBUEM
UMIYJBCHBIX HArpy30K, JOIyCKaeTCsl HE MPOBOIUTH!

a) KOI'/1a Ha MePEKPBhITUN He TpeOyeTcsl MPUCYTCTBHUE MEPCOHAA;

0) AJ11 OIMHOYHBIX UMITYJILCOB U Y/1apOB;

B) HUMIIYJbCHBIX HAarpy3ok kareropuu |, nepemarommxcsa  uepes
BUOPOU30JIATOPHI;

') BEpTUKAIbHBIX JIEMEHTOB 3/1aHHS.

5.8 Hanbosnpiue nepeMenieHns, CKOPOCTH WA YCKOPEHHUSI KOHCTPYKIUN OT
HOPMATHUBHOW JAMHAMUYECKOW HArpy3kd HE JOJDKHBI TMPEBBIIIATH JOIMYCTHUMBIX
3HAYEHUU, ONPEJIEIAEMBIX U3 YCIOBHUS HOPMAJIbHOM pabOTHI JTHOAEH.

JlomycTuMBIE 3HAYEHHUs MEPEMEIEHNN, CKOPOCTEN U YCKOPEHUI MPUBEICHBI
B [1].

5.9 JlonmyckaeMylo amIUIMTYQy MPU TapMOHHYECKUX KOJCOAHUSAX Og, MM,
BBIUUCIISIOT O (hopMysiaM

, (5.3)

Ie w, U, — JOIyCKaeMble aMIUTUTYIbl YCKOPEHUS U CKOPOCTH COOTBETCTBEHHO;
N — 4acTOTa BRIHY>KJICHHBIX KoJieOaHui, ['11.
5.10 JlonmyckaeMyro aMIUTATYAy MTOTIEPEYHBIX KOJICOAHUN TTEPEKPBITHS 0o, MM,
Py CHUCTEMAaTUYECKOM BO3ICHCTBHMM IOBTOPHBIX HMITYJILCHBIX HAarpy3ok
HEOOXOJMMO OMPENENITh U3 YCJIOBHS HOPMAIBHOW PabOTHI OOCTY>KHUBAIOIIETO
MepCOHaJIa, COOTBETCTBEHHO JUISI BRICOKMX M HU3KUX YaCTOT MO (hopmysiam:

a8, =—2—(1+d), om mn >107y; (5.4)
27n,

w,
a, =?gnlz(1+ d), oma n <107y. (5.5)

rae Ny = p1 / 2m — gacrora konebanuii mepekpwitus, 't (koa/c), p1 — Kpyrosas
4acToTa B pajy/c;
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Uy, @, — AOIIYCKACMbIC aMIUIUTYAbl COOTBETCTBCHHO CKOPOCTH, MM/ C, "

YCKOpEHHS, MM/C?, NpPH YCTAHOBMBIIMXCS T'apMOHMYECKUX
KOJIe0aHMSIX C YacTOTOM Ny;
1>d > 0 — mapaMeTp, MOBBIIAOIINN JOMyCKAEMYIO aMILUIUTY Ty KOJICOaHUH,

BBIUHC/ISICMBIH 110 hopmyIie
d =10y (1—3}
TO

rjae Yy — Kod(phuueHT BHyTPEHHEro TPEHUsI, MPUHUMAaEMBbIH 110 Tadnuie 4.2;

1
T, = — — Hepuoj KojeOaHus NePEKPhITHS;
nl

T, > T, — mepuoJ IOBTOPHBIX UMITYJIbCOB;
npu T, <T, mapametp d mpUHIUMAETCS paBHBIM HYJIIO.
[Ipr OTCYTCTBMM [JaHHBIX O IOIYCKAEMBIX 3HAYECHUAX &,, U, @,CIEeayeT

pykoBojctBoBatbess CH 2.2.4/2.1.8.566.

5.11 Bo Bcex cnydasx nomyckaeMas aMIUTUTyJa KoJieOaHWW TEPEeKPHITUN U
MEePEropoIOK He JOoJKHA mpeBbimaTh 0,6 MM, eciiu HET Apyrux, 0ojee >KeCTKHX
OTpaHUYCHUM.

5.12 YpoBHU KojieOaHUN HECYIIUX KOHCTPYKUUN (Hampumep, MOKPHITUH,
IJIOMAJA0K M Tp.), Ha KOTOPBIX JIIOJM MOTYT HaxOJWUTbCS  JIUIIb
HEMPOAOJKUTENIbHOEe BpeMs (40 15 MUH), He JOJDKHBI MPEBBINIATH YPOBHU
KoJIcOaHUH, BPEIHBIX MPH JTUTEILHOM Bo3nedcTBuu (tabnwma 5.1). Konebanus
HECYIIUX KOHCTPYKIIUH, HA KOTOPBIX HE JIOKHBI HAXOAUTHCS JIIOJIU, HOMYCKaeTCs
OrpaHUYMBaTHL B TEX CIy4asx, Korja KoJjieOaHWs TOJABECHOrO0 OOOpY/IOBaHMS,
OCBETUTEJIbHBIX TPUOOPOB U T. M. MOTYT OKa3bIBaTh OTPUIIATEIILHOE BO3/ICHCTBUE
Ha paboTaroUX B 3[IaHUU JIFOJICH.

Taonuma 5.1 - XapakrepucTuka BoO31eiicTBUS KoJIe0aHU HA JI0jeil B

3aBHCMMOCTH oT CKOpPOCTH U YCKOpeHust
rapMOHHMYECKHX MepeMeleHuil
[IpenenvHoE [IpenenvuHas
YCKOpEHUE CKOPOCTh
KonebaHui Wo, MM/c?|  koneGanmit v,
XapakTepucTrKa BO3JCHCTBUS KoJieOaHUM Ha JTFOCH e
JUTSl 4acTOT OT 1 10 | Anst 9acToT oT 1 10
10 'y 100 I'a
He omytumer 10 0,16
Cnabo onryTUMBI 40 0,64
XOpo1110 OLYTHUMBI 125 2
CUIIBHO OIIYTUMBI (MEIIAIOT) 400 6,4
Bpenusl npu 1iuTenbHOM BO3IEUCTBUU 1000 16
be3yci0BHO BpeHbI bonee 1000 bonee 16
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IIpumedanue— CyObekTUBHAS OICHKA KoyieOaHWH mpu dacToTax Oojiee 5 'l BO MHOTHX CiTydasx
MO3BOJISICT MOJATBEPIUTh WIIM MCKIIOYUTh, B 3aBUCHMOCTH OT Ha3HAYEHHs MOMelleHui, B cootBercTBuu ¢ CH
2.2.4/2.1.8.566-96 (tabnuimt 3—10), HEOGXOMUMOCTD HHCTPYMEHTAIBHOTO 00CIEI0BAHMS KOJICOaHHIA.

5.13 Ammutyabl KojieGaHWi KOHCTPYKIUH, MMEIOIIUX OINTyKaTypeHHBIC
MOBEPXHOCTH, HE JOJHKHBI IpeBbIath 0,6 Mm.

514 B Tex cnyyasix, Korja KojeOaHHWS KOHCTPYKLUHH  BbI3BaHBI
OJTHOBPEMEHHBIM JCHCTBUEM HECKOJIBKUX T'APMOHUYECKUX HArpy30K C Pa3HBIMH
YacCTOTAMHM, IMPOBEPKY MEPEMEIIEHUN CIEIYyEeT MPOBOAMTH PA3AEIbHO IS TEX
4acTOT, KOTOpbIE OTJIMYaKTcs Oosnee 4yeM BABoe. Eciu OTHOLIEHWE YacTOT
pa3IMYHBIX KOJEOAaHWH MEHee JByX, TO IpPH TapMOHHUYECKOM BO30YXICHUU B
KAaueCTBE AaMIUINTYAbl IEPEMELICHUM JAOIYyCKAeTCs MNPUHUMATh CYMMAapHYIO
aMIININTYdy BCEX COCTaBJISIOIINX KoJIeOaHU# Zg = 2(1)0 + 2(2)0 + 2(3)0 + ..., a
CPEIHIOI0 KPYTOBYIO YaCTOTY ®¢p CIEAYET BBIUUCIATH 110 (popMyJiam:

o+, ...,

=0 npu @>20r, (5.6)

0.2 . .-0.2
' + 1,7, + ... —
o, = [t npu @< 207, (5.7)
29+ 729+ ..

r71e ® = Op — KPyroBas 4acTota TOro KoJjeOaHwus, Uil KOTOporo BenuuuHa z\" o,
(mpu ® > 20m) wm z{"w’ (upu ® < 207m) mumeer HambOJbBIIEE
3Ha4YCHHUE.

[Ipn mepuoanveCcKOr Harpy3Kke MPOBEPKY MEPEMEIIEHUM CIEAYET MPOBOIUTH

KaK [ TapMOHUYECKHUX KoOJIeOAaHWM, MpU HTOM B KAueCTBE aMILIUTYIbI

nepeMenieHii He0OX0UMO MPUHUMATh HaWOOJIbllIee MEPEMEIEHUEe, a YacTOTy

cieayeT onpeaenats no dpopmyiaam (5.6) wm (5.7), roe Zé”)H ®n — aMIUTATYJbI U

KPYT'OBBIE YaCTOTHI COCTABIIIFOIINX TAPMOHUK.

[Ipy uMIyabCHOM BO30YXKIEHUM KOJIEOAHUH KOHCTPYKIMH C pa3HbIMU

COOCTBEHHBIMU YaCTOTaMU P1 U P2, OTIIMYAIOIIUXCSA MEHEE YEM BJIBOE, B KAUECTBE
CpPEIHEN aMILTUTYAbI IEPEMEIICHUIN JOYCKAETCsl IPUHUMATD:

Z,p, +2 _

Z, APt 5P, 5 2P npu p>20r;

(5.8)

%:Aﬁ;Q%

rae Zi; — Haubojblliee TepeMelieHrne, COOTBETCTBYMomIee (popme KoJsieOaHuil ¢
KPYTrOBOW 4aCTOTOM Pi;

Z; — HauOosplliee TMEepeMeIeHrne, COOTBETCTBYIoOIIee (opme KojebaHui ¢
KPYTrOBOW 4aCTOTOM P2;

P — KpyroBasi 4acToTa TOTO KOJIEOaHUs, 7 KOTOPOTO BEIMYUHA ZnPy (TIPHU Pn

> 20m) wim Z,pn? (mpu Pn < 207m) MMeeT HaubOJbIIEE 3HAYEHHE, a B

Ka4eCTBE KPYrOBOM YaCTOTHI IPUHUMAETCS BEJIMYUHA .

npu p<20r,
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[Ipu OTHOIIEHHM YACTOT COCTABJISAIONIMX KoyieOaHUI Ooyiee IBYX MPOBEPKY
NEPEMELICHHI CIIEYET MPOBOJAUTH Pa3I€IbHO IS KaKI0T0 KoeOaHus.

5.15 IIpu COBMECTHOM [I€MCTBMU TapMOHUYECKOW U UMIYJbCHOM HAarpy30K
BEJIMYMHY HAMOOJBIIEr0 MepeMEeNIeHus HEOOXOAMMO OMNPEAeNsITh KaK CyMMY
aAMIUTUTYJbl TAPMOHUYECKOIO KoyieOaHWd z; W HAWOOJBIIEro MepeMeleHus z;,

BBI3BAHHOT'O UMITYJIbCUBHOW HArPy3KOM.

516 Ilpu mnpOCTpaHCTBEHHBIX KOJCOAHMSIX DSJIEMEHTOB KOHCTPYKITUH,
HafpuMep  MNpU  TOPU3OHTAIBHBIX  KOJIEOAHMSIX B JBYX  B3aUMHO
MEPIEHIUKYJISAPHBIX HAMPABICHUSIX WIM OJIHOBPEMEHHBIX TOPU30HTAJIbHBIX U
BEPTUKAIBHBIX KOJICOAHUAX, AMIUTUTYAY TIEPEMEIICHUI BRIYUCIISIOT 1O (hopMysiamMm

2 2
2, =22 +172,
2, =22+ 22+ 22,

rae Zi, Z2, Z3 — COCTaBJISIONINE AMIUTATYABI TIEPEMEIICHUN B HAMpaBICHUN
OpPTOTOHAIBHBIX OCEM KOOPAUHAT.

5.17 TlpoBepky BO3ACUCTBUSI KOJEOAHUN KOHCTPYKIIMH Ha JIOJAEH He
MPOBOJIAT:

a) Uil MalllMH BCEX KaTeropuid JAMHAMUYHOCTHU, KOTJa HE TpelOyeTcs
JUTUTEIIbHOE TIPUCYTCTBUE JIIOJICH;

06) M™ammH Kareropuud jauHamMuuHoctd |l ycraHaBiamBaeMbIx — Ha
BUOPOU30JIATOPHL;

B) MAalllMH M YCTAHOBOK KaTeropuum auHaMuyHOCTH |l BTOpOM M Tperbeit
TPYIIIBI 0 YaCTOTHOCTH, CO3/IAIOIINX TOPU30HTAIBHBIC HATPY3KH.

Kpome Ttoro, mpoBepky (H3MOIOrMUYECKOro BO3ACHCTBUS KOJIEOAHMM Ha
JOJe HE TPOBOAAT JUIsl MalldH W YCTAHOBOK, CO3MAMOIINX DITHU30IUYCCKUC
Harpy3kKd Majloil TPOJOJDKATEILHOCTH (HETPOJOJDKUTEIBHBIC TIEPHOINICCKUC
Harpy3kd, OJWHOYHBIE WMIYJIbChl WM yJIapbl, HArpy3Kd TpH TEPEXOTHBIX
peXuMax U T. 10.).

5.18 Ecimm yacrora TapMOHHYECKOTO BO3JCHCTBHS  OOJBINE YaCTOTHI,
COOTBETCTBYIOIIEHM BEPXHEN I'PAHULIEC MEPBOM YACTOTHOW 30HBI KOHCTPYKLHH, TO
HEOOXOJMMO TPOBECTH  JOMOJHUTENBbHBIA  pacyeT Ha MPOYHOCTb  IPHU
MPOXOXKJIEHUH Yepe3 PE30HAHC KOHCTPYKIMU BO BpeMsi MyCKa W OCTAHOBKH
MaIiH.

[TpoBepky Bo3aelcTBUS KOIeOaHMt Ha JTIOJEH TP MEPEX0Jie Yepe3 PE30HAHC
MIPOBOJUTH HE cieayeT. PacueT Ha BBRIHOCIUBOCTD NIPH TEPEXO0JIC YepPe3 PE30HAHC
HEOOXOJMMO TPOBOJAUTH TOJBKO JUIS MalluH, UMCIOIMX Oojee IMATH IyCKOB H
OCTaHOBOK B CYTKH. Pacuer ciemyeT NMpOBOAWTH Ha TOT PEXKHUM, NMPU KOTOPOM
CKOPOCTh TIPOXOKJCHHUS Yepe3 pe30HaHC HauMeHbmas. [Ipu ONMM3KHX CKOPOCTIX
pacyeTHBIM CYMTACTCS OCTAHOBOYHBIH peXMM. B pacuerax mo mpHOIUKEHHBIM
pacyeTHBIM CXEMaM JIONyCKAaeTCs OTPAaHWYMBATHCS BBICHICH W3 COOCTBEHHBIX
Y4acTOT, JUIsl KOTOPBIX UMEET MECTO MPOXOKIACHUE Yepe3 PE30OHAHC.

(5.9)
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PacueT KOHCTPYKIIMM TpH MEpexoje uepe3 COOCTBEHHBIM pE30HaHC 10
NPUOJIMKEHHBIM PACYETHBIM CXEMaM JIOMYCKAeTCsl MPOBOJUTh Ha TapPMOHHYECKOE
BO3JICHCTBUE C KPYTroOBOW yacToTol p, (rae p, — BhICIIAS U3 COOCTBEHHBIX YACTOT)

U aMIUTATy0u P, paBHOM
2
P=R % i, (5.10)

rae R — ammmryaa rapMOHMYECKOW Harpy3Ku B pabodeM peKUMe;
® — KPYroBasi 4acTOTa BBIHYKJIEHHBIX KOJICOaHMI B pabodeM pexKume;
A — KO3 OUIMCHT Mepeaayn, onpeaeasieMblid HO rpadukaM (CM. pucyHok 4.3)

JUTSL KpYTOBOM 4acTOTHI P, , MM MO (popmyJie

- 2
f £
e +H, (5.11)
1 2(1+‘"J M
i P )
J

m = f=+7% (5.12)

_ 2,171
=P |1t ———=1,
(1+0,14y0)°q
rzae Y — Ko3QGUIMEHT HEYPYTroro COMPOTUBIICHUS MaTepralia KOHCTPYKIIHH;
f u f, — mapamerpsl, onpezaenseMble 1o rpapukaM (CM. pUCYHOK 4.4).

B ¢dopmynax (5.11), (5.12) 3HaK miaoc OTHOCUTCA K MYCKOBOMY PEXHMY,
MHUHYC — K OCTAHOBOYHOMY.

Ecnmn ammumryna R HOPMAaTMBHOM WHEPUMOHHOM CHJIbI MAallWMHbBI WIIA
YCTaHOBKHM HE 3aBUCHUT OT YaCTOTHl BBIHYKJIEHHBIX KOJEOaHUN U HE U3MEHSAETCA
IIPY IIyCKE U OCTAaHOBKE, TO pacyeT KOHCTPYKUUU NPHU MEPEXOE Yepe3 PE30HAHC
CIIeIyeT MPOU3BOJUTh HA TAPMOHHUYECKYIO HArpy3Ky ¢ aMIUIUTymoi P = pu Ry u
KPYI'OBOW 4acCTOTOM P, .

PacueT KOHCTpYKIMH, NOAAEPKUBAIOLIEH BUOPOU30JUPOBAHHYIO YCTAaHOBKY,
IpU TEpPEeXoJe Yepe3 pPE30HAHC YCTAHOBKHU, T. €. NPHU COBHNAJACHUM YacCTOTHI
BBIHY)KJIGHHBIX KOJIEOAHUN € YacTOTOW COOCTBEHHBIX KOJIEOAaHWH YCTaHOBKU B
NEPEXOAHOM pEXKUME, CIEAyeT TMPOBOAWTh HA TapMOHUYECKYIO Harpysky,
napaMeTpbl KOTOPOU OMPEAESIOT coriacHo 4.5.

5.19 IIpoBepky  MPOYHOCTH W BBIHOCIMBOCTH  KOHCTPYKIIUH,
NOJIICPKUBAIOIIUX HEBUOPOM3OIMPOBAHHBIE MAIIMHBI M  YCTAaHOBKH, TpHU
NIEPEXOJE YEePE3 PE3OHAHC, JIOIYCKAETCS HE MPOBOJINUTD:
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a) eciii pabOYuil PEeKUM MAIIMHbl WM YCTAaHOBKH SIBIISIETCS PE30HAHCHBIM
JUIS. TIOAIEP>KUBAIOIICH KOHCTPYKIIMH, T. €. 4aCTOTa BBIHYKJIEHHBIX KOJIeOaHUIl B
paboyeM pekuMe MONagacT B OJIHY U3 YACTOTHBIX 30H KOHCTPYKIHUU;

&
0) oTHOolIEHHEe — mpeBocxoauT 0,5.

r

5.20  IIpoBepky  MNPOYHOCTH U  BBIHOCIMBOCTH  KOHCTPYKIIUH,
MOJJICP)KUBAIOIINX BUOPOU3O0IMPOBAHHBIE YCTAHOBKH, IpU TIEpeXoAe uepe3
pE30HaHC caMOM yCTaHOBKHU JOIYCKAETCsl HE MPOBOJUTH, €CIU YIOBJIETBOPSAETCA

&
tpeboBanue 1/y? > 0,15, a Takxke, €ClaM OTHOIIEHHE — rpeBocxoaut 0,5.
P,

5.21 JlunamMudecKuid pacdeT HEOOXOIUMO TPOBOAWTh B CICAYIOMIEH
MOCJIEIOBATEIbHOCTH

1) ompenenstor ¥ KIACCUHPUIUPYIOT JUHAMUYECKHE HArpy3Kd COIIIACHO
MOJIOKEHUSIM pazjiena 4,

2) ompenensoT 4acTOThl U (POPMBI COOCTBEHHBIX KOJIEOAHUI KOHCTPYKIMIA
COIJIACHO MOJIOXKEHUIM pasnena 4,

3) ompenenslOT aMIUIMTYAHbIE 3HAYEHMsS] IUHAMUYECKHX IEpeMeleHU
COIVIACHO YKa3aHWsM paszieja 5 U MNpPOBEPSIOT BBINOJIHEHHE (PU3HOIOTHUECKUX
TpeOOBaHUI! 10 OrpaHUYEHUIO KOJICOaHMUIA;

4) ompenenslOT MaKCUMaJbHbIC 3HAYCHUS BHYTPCHHUX YCHIMHA B
KOHCTPYKIUSAX (M3ruOArOIIMX MOMEHTOB, IONEPEYHBIX CHII) U MPOBOJAST pacyeT Ha
MPOYHOCTH U BRIHOCIMBOCTh COTJIACHO MOJIOXKEHUAM paszienia S u npuinoxeHus b.

[Ipu npoBeAeHUN JTUHAMUYECKHUX PACUETOB B MPOTrPaMMHBIX KOMIUIEKCaX, B
KOTOPBIX HCIIOJNB3YIOT JPYryl0 TIOCIEN0BAaTENbHOCTh pacuera (Hampumep,
OITYLIEHO ONpeneseHne COOCTBEHHBIX YaCTOT U JIP.), aITOPUTM JOJHKEH YUUTHIBATh
BCE OCOOEHHOCTH pacueTa, CBS3aHHbIE C pAaCIIMPEHHUEM YacTOTHBIX 30H,
OIpPEJETICHUEM KaTErOpuu JUHAMUYECKON HArpy3KHu U T. [I.

6 PacyeTHble cxeMbl

6.1 JluHamMu4eckuil pacueT HEeCyIUX KOHCTPYKIIUN MPOMBIIICHHBIX 31aHHMI
U COOpPYKEHUH cleqyeT NpPOBOAUTH MO MNPUOIMKEHHBIM WM YTOYHEHHBIM
pacueTHbIM cxemaM. lIpu xecTkux TpeOOBaHMSX K YPOBHIO KOJeOaHUU clieayer
IPUMEHATH YTOYHEHHBIE PACUYETHBIE CXEMbI, MCIOJIB3ys IpU pacuerax
CYILECTBYIOILIME MPOTPAMMHBIE KOMILIEKCHI.

6.2 Ilpu pacuerax 30aHUA M COOPYKEHHM, BBIMOJHEHHBIX M3 COOPHBIX
XKEIe300€TOHHBIX  KOHCTPYKIMM, HEOOXOJMMO  YYMUTHIBATH  BO3MOXKHOCTH
WU3MEHEHUS] PacyeTHOM CXEMbl KOHCTPYKIMH, BBI3BAHHYIO BIHUSHUEM CYXOTrO
TpeHusi. Ilpm Manbix KojeOaHUSIX, KOTJa CHUJIbI CYXOro TpEHHS He
MPE0I0JIeBAIOTCSA, paboTa COOPHBIX KOHCTPYKIUN mpuOIMxKaeTcs K padote
MOHOJIUTHBIX. B CBSA3M C ATUM COEAMHEHHS COOPHBIX KOHCTPYKIUN CIeAyeT
MPUHUMATh KECTKUMU MIPU TPOBEPKE:
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a) MepeMeIeHU, CKOPOCTEN M YCKOPEHUN KOHCTPYKIMK U UX COOTBETCTBHE
TpeOOBAHUSM  CAHUTAPHO-TUTMEHWYECKUX  HOPM,  €ClId  JOIyCKaemble
nepemenieHus He npesbimaiot 0,1 MmMm;

0) MPOYHOCTH M BBIHOCIMBOCTH KOHCTPYKIMH, €CIM HauOOJIbIINE
IIEPEMEILICHHNS], BBIUUCICHHBIE B PE3YJIbTATE IPEABAPUTEIBHOIO pacyeTa 1o cXxeme

C KECTKHMU COCIMHEHUAMU, HE npeBbIaroT 0,1 Mm.
IIpumeuanue— Eciu HanGonbiue nepemerienus npepbimaror 0,1 MM, TO pacdeT HE0OXOIMMO
IMMPOBOAUTDH IO ABYM PA3JIMYHBIM CXEMaM: C YUCTOM KCCTKOCTH CO@,HI/IHCHI/Iﬁ BCJICACTBUC CYXOI'0 TPECHUA U 633 HEro.

6.3 B pacuerax Ha BepTUKaJIbHBIE KOJICOAHUS MPU OMPEICICHUN KECTKOCTU
AIIEMEHTOB  COOpHBIX KEJI€300€TOHHBIX MEPEKPBITUH M KeIe300€TOHHBIX
NEPEKPBITUA MO METAUIMYECKUM OallkaM cleAyeT NpUHUMAaTh CJIEAYIOLINE
MOMEHTBI HHEPLUU MONEPEYHBIX CEUEHUM:

a) TI0 CXEMe C JKECTKUMH COCIMHEHHSIMH BCIICICTBHE CyXxoro TpeHus (6.2)
JUISL JK€JI€300€TOHHBIX WU METaUNIMYECKUX OaloK MpH YJIOKEHHOM IO Oankam
cOOPHOM HacTWie M Ui JKEeJIe300€TOHHBIX M METaUIMYECKUX Oalok MpH
YJIO)KEHHOH 10 0ajkaM MOHOJMTHOH kK€1€300€TOHHOM IIMTE — MOMEHT MHEPLHU
TaBpPOBOTO CEYEHHs C MIMPUHOM IIIUTHI, NPUHUMAEMOM pPaBHOM paCCTOSHUIO
MEXly OCsIMU OalloK, HO He 0o0Jiee OJOBUHBI IIPOJIeTa OANKH;

0) Mo cxeMme, HE YUWTHIBAIOIIEH CyXO€ TPEHHE JUIsl KEJIE€300€TOHHBIX U
METaJUIMYECKUX 0aJIOK:

- NpU YIOKEHHOM MO OankaM COOpPHOM HAcTUJIE€ — MOMEHT HWHEpPUUU
MONEPEYHOr0 CEYEHUs OaKu;

- MPU YJIO)KEHHOU 1O OaJikaM MOHOJIMTHOM >KeJIe300€TOHHOU TIIUTE — CyMMa
MOMEHTOB HWHEPLMH CEUYECHH Oaakh W IJIUTHI, MPU HTOM PACUETHYIO LIUPHUHY
CEUEHMSI TUIUTHI CIeAyeT IPUHUMATh PAaBHOM pacCTOSHUIO MEX]Yy OCSIMHU OAJIOK, HO
He OoJiee MOJIOBUHBI IIPOJIeTa OAJOK.

Jliis Ganok pedpucToro MOHOJUTHOTO MEPEKPBITUS HEOOXOAUMO MPUHUMATH
MOMEHT HWHEPIUU MOHOJUTHOTO TaBPOBOILO CEYEHHS C IIMPUHON IIOJIKH,
YKa3aHHOM B 3TOM ITyHKTE; JUIsl OAJIOUHBIX IJIUT — MOMEHT UHEPLUHU MTONEPEYHOTO

CCUCHUA IIJINT.

IIpumeuanus

1 Ecin Metayunieckue 0aky MepeKphITHs 00€TOHHPOBAHBI KeIe300€ TOHHOM TUINTOH MOBEPXY HIIH MOHU3Y,
TO HIEPEKPBITHE CIIEYET PacCMaTPUBaTh Kak peOpucToe MOHOINTHOE.

2 Takum >xe 00pa3oM ciexyeT OINpPEAeTsTh MOMEHTHl WHEPUWH KeJIe300€TOHHBIX MOKPBITHH M ApYrux
KOHCTPYKLHMH, NMEIOIINX aHAJIOTHYHBIE PACYETHBIE CXEMBI.

IIpu pacuere KpyHNHONAHEIBHBIX IJINT, IUTMT 0€30aJOYHBIX MEPEeKPBITUH U T. 1. CIEAYeT OIpPeNeNsiTh
[INHAPHYECKYIO KECTKOCTD TUIHUTHI.

Ecnu moctamMeHT 1ol MallliHy WM YCTaHOBKY MOHOJIMTHO CBS3aH C TIEPEKPBITHEM, €r0 CIEeIyeT YIUTHIBAaTh
TIPH OIIPEENICHIH KECTKOCTH COOTBETCTBYIOIIETO JIEMEHTA TIEPEKPHITHS.

6.4 PacuerHble cxeMbl TP  ONpPENEIECHUU  YACTOT COOCTBEHHBIX
TOPU3OHTAIBHBIX KOJIEOAHUN MPOMBIIUICHHBIX 3JaHUM CleayeT BbIOUpaTh IO
BO3MOYKHOCTH MPOCTBIMU C Y4E€TOM (PaKTOPOB, KOTOPHIE CYHIECTBEHHO BIMSIOT Ha
yacToTy. B wacTHOCTH, MEpeKphITHs 3[aHUA W TUIOHIAJOK MOJ MAalIUHBI TMPH
OIIPENEICHUN TOPU30HTAIBHON JKECTKOCTH 3AAHMM M IUIOIIAJOK B psAJE CIydacs,
yKazaHHbIX B b.2.2 mpuiioxenust b, pomyckaercs cuuTaTh HelneQOpMUPYEMbBIMHU.
XKecTkocTH M Macchl JIECTHUYHBIX KIIETOK M MPUCTPOEK, CBSI3aHHBIX C KapKacoM
WIM CTEHAMM 3[aHUs, CIIEAYET YUUThIBATD.
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6.5 IIpu paccMOTpeHUH TOPU3OHTAIBHBIX KOJICOAHMI KapKAaCHBIX 3MaHHUH C
HABECHBIM TAHEJTBHBIM  OTPAKICHHEM HEOOXOAWMMO YYHTHIBATH  BIIHSIHHUEC
OrpakJI€HHsI HA )KECTKOCTD 3/1aHHUS.

JKecTkocTb 31aHUI, B KOTOPBIX HE MPEIYCMATPUBAETCA IJIOTHOE COCIMHEHUE
naHesjeil ¢ KOJOHHAMHM Kapkaca, HEOOXOJIMMO ONpeNesiTh Kak CYMMAapHYIO
YKECTKOCTh KapKaca 1 00pa30BaHHOIO MaHEIbHBIM OTPAXKICHUEM YIPYTOro JKCKA,
paboTaroNIero Ha CIBUT MPU MPOBEPKE:

a) TOPU30OHTAJILHBIX MEPEMEIIECHUHN, CKOPOCTEN U YCKOPEHUN Ha COOTBETCTBUE
TpeboBanusim CH 2.2.4/2.1.8.566, ecnu pomyckaeMble TMepeMENICHUS HE
npesbimaioT 0,1 Mm;

0) TMPOYHOCTH U BBIHOCIMBOCTH KOHCTPYKIMH, €cCld HauOOJbIINe
TOPU30HTAJBHBIE TEPEMEIICHUS TMEePEeKPHITUM, BBIYKUCICHHBIE B PE3yJbTaTe
IIPEABAPUTEIBHOIO pacyeTa 1o yKa3aHHOM cxeme, He nmpeBbimaior 0,1 mm.

B ocranpHBIX ciayyasx pacyer 3AaHHUM ClieyeT IPOBOJUTH IO ABYM CXEMaM —
C Y4YEeTOM TOJIbKO JKECTKOCTH Kapkaca M C YYETOM >KECTKOCTH Kapkaca H
OTpaXKJiecHWs, TMpUYEM BO BHUMaHHWE HEOOXOAMMO TIPUHUMATH HauboJee

HEBBITOTHBIN BapHUaHT.

IIpumeuanus

1 VuacTKM CTeH CO CIUIONIHBIM TAHEIbHBIM OIpPaXkICHHEM CBEpXy MOHU3Y IPHU KpEIUIEHHH MaHelei
HETOCPEACTBEHHO K KOJIOHHaM KapKaca CleqyeT paccMaTpuBaTh KaK YIpPYTHe IHCKH, JKECTKO CBSI3aHHBIC C
KapKacoM.

2 I1pu CIUTOLTHOM JICHTOYHOM OCTEKJICHHH JKECTKOCTh OTPaXKJICHHUS IOMYCKaeTCsl HE YYHTHIBATb.

7 HacToThl 1 (pOpMBI COOCTBEHHBIX KOJIEOAHMI HECYIIUX KOHCTPYKIMIA

7.1 Ilpu ucnonb30BaHUM METONA pa3jokKeHUd Mo (GopMaM COOCTBEHHBIX
KoJieOaHUM ormpeeseHne 4acToT U (PopM COOCTBEHHBIX KOJICOAHUM SIBIIsIETCA
HEOOXOJMMBIM 3TarlOM JAWHAMUYECKOrOo pacdeTa. B pacuerax KOHCTPYKIMI Ha
JEUCTBUE TIEPUOJUYECKUX HArpy30K HE3aBUCHMO OT TMPUHATOTO METoja
JIOTyCKAeTCs ONMPEACISTh YaCTOThl COOCTBEHHBIX KOJICOAHWH JJIi TOTO, YTOOBI
OLICHUTh BO3MOXHOCTh  BO30YXKJIEHHUS PE30HAHCHBIX PEXKHUMOB, YPOBHU
MEepeMENICHU U YCUIMN U TPEJIOKUTh MEPOIIPUSTHUS, TO3BOJIAIONINE U3MEHUTH
pPEXUM KOJIEOAHUN U TTIOHU3UTH UX YPOBHH.

7.2 Ilpu ompeneneHUH Beca DJJIEMEHTOB B PAcYeTHOM CXEeME IOMHMO
COOCTBEHHOT'O Beca KOHCTPYKLUMH CJEAyeT Y4YUThIBaTh TaKXke BEC MalluH,
o0opy/ioBaHUSI W  MaTE€pUAJIOB, KECTKO  COEJUHEHHBIX C  HECYIIUMU
KOHCTPYKIIUSIMUA. XapaKTep pachpeiesiCHUs] Beca B paCUCTHBIX CXeMaX 3aBUCHUT OT
crioco0a KperieHusI MallluH U 000pyA0oBaHUs U (PaKTUUECKON CXEMBbI Mepeiaun Ha
KOHCTPYKITMIO  TOCTOSHHBIX ~ CTaTWMYeCKMX  Harpy3ok.  CoydaiiHble U
KPAaTKOBPEMCHHO  JICHCTBYIOIIME CTAaTHYCCKWE HArpy3kw (Harpy3kud Ipu
CKOIUICHMH JIFOJICH B  TMPOW3BOJCTBEHHBIX IOMCHICHUSAX, HArpy3Kd OT
00OpyZ0BaHUSI U MATEPUAIIOB MPHU MPOBEICHUM PEMOHTHBIX PabOT W T. I.) TIpH
OTIPEJICIICHUH BECa YUYUTHIBATH HE CIICIYET.

[Ipyn pa3nuyHbBIX BapuaHTaxX 3arpyKeHUs KOHCTPYKIUW (HAmpuUmep, Mpu
OTCYTCTBUU WM HAJWYUM CHEra Ha TOKPBITUU, TPHU OOJBIIOM HW3MEHEHHH
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Harpy3okK, NpeayCMOTPEHHOM TE€XHOJOTUEW MPOU3BOACTBA, U T. /1.) JOJHKHBI OBITH
pacCMOTpPEHBl JIBa BapuaHTa 3arpy)XeHusi, IPU KOTOPBIX 3HAYEHUS Macc
MaKCUMaJIbHbl 1 MUHUMAJTbHBI.

[Ipu ompeneneHuu YacTOT COOCTBEHHBIX KOJE€OaHUM cleAyeT NPUHUMATh
HOPMAaTUBHbBIC 3HAYEHUS MOCTOSIHHBIX HAIPY30K.

Maccsl BUOpON30JIMPOBAHHBIX MAIINH U YCTAHOBOK MPHU OTPECICHUU YacTOT
COOCTBEHHBIX KOJICOaHUI KOHCTPYKLUN HE CIIEyeT yUYUTHIBATb.

7.3 Ilpu pacyere Ha NEPUONUYECKUE HATPY3KH, KOTOPHIE HE BKIIOYAIOT
MUKOBBIC 3HAYCHMS, XapAKTEPHBIE IUISI UMITYJIbCHBIX BO3JIEUCTBHM, HEOOXOIAMMO
OTPEENATh CIEIYIONIEe YHMCIO 4YacTOT M (OpM COOCTBEHHBIX BEPTHUKAIbHBIX
KOJIeOaHWM HECYIUX KOHCTPYKIIHIA:

2 — 7Sl OJTHOTIPOJICTHBIX OaJIOK;

4 — 11 OJTHOTIPOJIETHBIX TUIUT;

2N (N — Y9HCIIO TPOJIETOR) — JIsl HEPA3PE3HBIX OAJOK;

AN — JUIsl HEpa3pe3HbIX IUINT;

S — st hepM.

[Ipy mnpoBeAeHUM pacuyeTOB IO MNPUOIUIKEHHBIM pPACYETHBIM CXeMam
JIONyCKaeTCsl ONpeesarTh He Oojiee M; COOCTBEHHBIX YacTOT, Tlie M; — HOMEP
HaMMEHbIIIEH COOCTBEHHOW YAaCTOThI, MPEBBIMIAIONICH YacTOTY BBIHYXICHHBIX
kojeOanuii. Ecam yacrota OCHOBHOTO TOHAa OKas3bIBaeTcsi OO0J€e YacTOThI
BBIHY’KJIEHHBIX KOJICOaHMW, TO MOCIEAYIOIINE YACTOTHl U (POPMBI JOIMYCKAETCS HE
OIPEIEIISTh.

[Ipu pacyeTre Ha UMIYJIbCHBIE HArpy3Kd CIIEyeT BBIOUPATH YHUCIIO
COOCTBEHHBIX YaCTOT U (OPM:

IIPU OIIPEACIICHUN NTEPEMELICHUIA:

3 — JJ1s1 OTHOTIPOJICTHBIX OaJIOK,

N +1 — JUIsl Hepa3pe3HbIX OAJIOK,

4 — 11t OJTHOTIPOJIETHBIX TUIUT;

IPU OINPEACIICHUH N3TM0AIOIUX MOMEHTOB!

S — 11 OAHOIPOJIETHBIX OANOK,

3N +1 — JIJIs1 Hepa3pe3HbIX 0aJoK,

S — 7151 OTHOTIPOJICTHBIX TIJTUT.

IIpumeuanus

1 Ilpu mpoBeAeHUH PAcUETOB MO YTOYHEHHBIM CX€MaM B MIPOTPAMMHBIX KOMIUIEKCaX, a TAKXKe B OTJIEIBHBIX
CiIydasix JJisl MAalliH M YCTAaHOBOK TPEThEeH M YETBEPTOH TPYNII ONPEAEISAIOT OONbIIee YHCIO YacTOoT U (popm
COOCTBEHHBIX KOJIEOaHHH.

2 Ilpu uCIIONB30BaHMM METO/A pas3liokKeHUst Mo (GopmMaM COOCTBEHHBIX KOJICOaHMH OKOHYATEIHLHOE YHCIIO
ONpeieTsIEMBbIX M YUYUTHIBaeMbIX (DOpM KoieOaHMH JIOITyCKaeTcsi KOPPEKTHpOBaTh B IpoIlecce pacyera B
3aBUCHMOCTH OT T'YCTOTHI CIIEKTpa 4YacTOT, ONpENelsieMbIX NapaMeTpoB KoJjeOaHWiT M XapakTepa HPUIIOKEHUS
HarpysKH.

[Ipu Gosee TycTOM CIEKTpE CIEAYeT ONpenelsiTh OOJbIIee YHCIO 4acTOT U (JOpM COOCTBEHHBIX KOJIEOaHHH.
[Ipn BerYMCIICHMNM HAWOONBIIMX 3HAYCHWH BHYTPEHHHMX YCHIMH TpeOyeTcs ydYuThIBaTh Ooibllee 4HCiIo (opm
COOCTBEHHBIX KOJIEOAHH, YeM IIPH BBEIUYUCICHUH MIEPEMEIEHIH Ul TOTO, YTOOBI MTOIyYUTh OAMHAKOBYIO TOUYHOCTD.
Pemenne Bompoca o 4Yuciie yYUTHIBAEMBIX ()OPM COOCTBEHHBIX KOJICOAHWMI MOXKET OBITh NMPHHATO Ha OCHOBE
aHaM3a CXOJUMOCTH PSJIOB JUI COOTBETCTBYIONIUX PACUECTHBIX BEITHUMH.

7.4 Ecnu pacnofio)KeHHbIE Ha MEPEKPHITUSAX 3/1aHUS MAlIUHbl Pa3BUBAIOT
JUHAMUYECKHE CHUJIbl B JIBYX B3aMMHO NEPHEHAMKYJSIPHBIX TOPU30HTAIBHBIX
HaNpaBJICHUAX, TO MPH pacueTe Ha Mepuoandeckue Harpysku (7.3) cuemyer
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ONpENEeNATh TPU IMEpPBbIE YacTOThl U (OPMBI COOCTBEHHBIX MOCTYIATEIbHBIX
KOJIcOaHMI 3MaHNs B HAIIPABJICHUH KaXI0W U3 €ro ocel (BO0Jb U TOTIEPEeK 3aHus)
U JIB€ TIEPBBIC YAaCTOTHI U ()OPMBI BpaIaTeIbHBIX KOJICOAHUN 3aHN.

7.5 Ilpm pacyere Ha TapMOHHMYECKHE U TEPUOJAMYECKHE HArpy3Ku
HEO0OXOJMMO YYUTHIBATH BO3MOXKHYIO MOTPEUIHOCTH B ONMPEIEICHUN COOCTBEHHBIX
4acTOT, a TaK’K€ BO3MOXHOCTb U3MEHEHMsI COOCTBEHHBIX YaCTOT KOHCTPYKIUHU B
MPOIIECCE AKCIUTyaTallud 3JaHUsl WM COOPYXKEHHs. JTa MOTPEIIHOCTh
YUYUTBHIBAETCS BBOJOM YAaCTOTHBIX 30H, BHYTPH KOTOPBIX HAXOJUTCS PACUETHOE
3HaUYE€HHUE COOCTBEHHON 4YacTOThl. ['paHUIBI YAaCTOTHBIX 30H BBIYHUCISAIOT TIO
dbopmynam

p; = (1_5o)pg . p:/ = (l+5o)p?
n=L-g)’ 0’ =L+g)n?

(7.1)

rae p’, n’ — r-s 94acToTa COOCTBEHHBIX KoJicOaHWil snemeHTta (kpyromas, I'In),

r
OIIPEEIICHHAs B pE3yJIbTAaTE pacueTa;
p;, N’ —IeBas rpaHULa YaCTOTHOW 30HBI;

p;, N/ —IpaBas I'PaHULIA YACTOTHOM 30HBIL;

€0 — HOIPELIHOCTh B OINpPENEICHUH YacTOT. 3HAUEHUE €g JUISl Pa3IMUHBIX
PacUeTHBIX CXEM clleAyeT IpUHUMAaTh paBHbIM 0,25 — py TUIIOBBIX
pacuerax mnepekpbiTuii; 0,3 — T[pu  BBIUKUCICHUH YacTOT
TOPU30HTAJIBHBIX KOJIEOAHU 3/1aHUH.

7.6 Ilpu mpoBeneHuu pacueTa Ha TapMOHHUYECKHE HArpy3Kd C IOMOIIBIO
METOJIOB, HE€ CBSI3aHHBIX C OINPEJCICHUEM YacTOT COOCTBEHHBIX KOJECOAHUH,
BO3MOKHYIO ITOTPEIIHOCTh B COOTHOIIEHUH YacTOT COOCTBEHHBIX M BBIHYKJIECHHBIX
KOJIe0aHUM ClieyeT YYUTHIBATh MPH W3MEHEHHH C JOCTATOYHO MAaJbIM IIIaroM
9aCcTOTHI BBIHYXICHHBIX KoJieOanuii B mpenenax ot (1 — eg)m mo (1 + g)w. Yacrory
COOCTBEHHBIX KOJICOaHHI MPUHUMAIOT PaBHOM YacTOTE BHIHYKICHHBIX KOJIEOaHUH,
IPU KOTOPOM MepeMeIeHns: UMEIOT IKCTpeMabHbIe 3HAYCHHUSI.

Pacyer crmemyeT NpoOM3BOAUTH NPU YACTOTaX BBIHY)KIEHHBIX KOJeOaHUM,
PaBHBIX BCEM TeM COOCTBEHHBIM YacTOTaM, KOTOPhIC MOMAIar0T B HHTepBai oT (1 —
€0)o 110 (1 + &o)w.

7.7 Ecmu 4YactoTa rapMOHHMYECKOW Harpy3KH, CO3/1aBaéMOW MalTUHOW WIIU
YCTaHOBKOM, 33JJa€TCs C yKa3aHUEM HEKOTOPOro BO3MOKHOTO OTKJIOHEHHUS €' OT €€
cpenHero 3HadyeHus ®', T. . ® = ® (1 £ €'), To 3a 4YacTOTy BBIHYXCHHBIX
KoJie0aHu# clielyeT MPUHUMATh Cpe/iHee 3HaUCHHE (', a PU ONPEAEICHUH TPAHULL
YaCTOTHBIX 30H BMECTO MOTPEUIHOCTH €y BBOAMUTH MOTPEIIHOCTH €' = g + €'

7.8 Ilpu pacuere Ha TapMOHMYECKHE HArpy3KH JOMYCKAETCs, YTO YaCTOTHI
COOCTBEHHBIX KOJIEOaHUN KOHCTPYKIIMU MOTYT UMETH JIF000€ 3HAUeHHE B IIpeienax
pacIIMPEHHBIX YACTOTHBIX 30H, MOJYYEHHBIX C YI€TOM BO3MOXHOW MOTPEITHOCTH
B ompefeNeHuu dacToT. [lodToMy mpW TrapMOHUYECKOW HArpy3ke dYacTOThI
COOCTBEHHBIX KOJI€OaHUN HEOOXOIUMO OMPEALIIATh CASAYIONTUM 00pa3oM:

a) €CJIM YacTOTa BHIHY)KJICHHBIX KOJICOaHWH ® TOMAaaeT B I -0 YaCTOTHYIO
30HY (pucyHok /.1, a), To
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:s_::)} npu s=r, (7.2)
s 10
p, = p?%

. "L ompu s#r, (7.3)
n, =n’ -2

T. €. COOCTBEHHYIO YacTOTy I - 4acCTOTHOW 30HBI CJEIyeT MPUHUMATh PaBHOU
YacTOTE€  BBIHYKJEHHBIX  KOJE€OAaHM; OCTaJbHBIE YAaCTOThl  MPUHUMATH

IMPONMOPHHUOHAIIBHO,
6) CCJIM 4aCTOTa BBIHYKICHHBIX KoJICOaHUH momnaaacT B MCXKPC30HAHCHYIO

30HY (pUCYHOK 7.1, 6) ¥ HAXOAUTCA MEXAY 4acTOTaMu p! U P, TO: Ps = P'n+i,
€ClIi (® HaXOoAUTCA OJMKE K pl,,, YeM K P! ; Ps = P, — €CIHU ® HAXOJUTCS OJIMXKE K

" !
pP,,Y9€M K P, -

Pucynok 7.1 — OnpenejieHue 4acToT COOCTBEHHBIX KOJIe0aHUil

CrnenyeT npyuHUMATh BEPXHUE WM HUKHUE 3HAUYCHUS YaCTOT B 3aBUCHUMOCTH
OT TOro, OJmXe K KakOMy 3HA4YEHHUIO pPacCIoJIOKEHAa YacToTa BO3MYILIAIOIICH

Harpy3Ku.
IIpumedanue— B pacuerax B IPOrpaMMHBIX KOMIUIEKCAX WM 110 YTOUHEHHBIM PAaCUYETHBIM CXEMaM, a

TaKXKe IPU Harpy3Kax KaTeropuu JUHaMHUYHOCTH |V ciemyeTr mpoBepaTs 006a pacueTHBIX cIydas IepeducieHus 0),
T. €. KOI'/Ia BCE YaCTOThl UMEIOT HUKHUE WIA BEPXHUE BO3MOKHBIE 3HAUCHUSI.

[Ipn mepumoanyueckod Harpy3ke 4YacTOThl COOCTBEHHBIX KOJEOAHUN TakxKe
creayer ompeaensath mo (opmynam (7.2)—(7.3), mpu sToM B KadecTBe ®(No)
clielyeT MPUHUMATh YaCTOTY Mpeolaaaatronieil TapMOHUKU.

[Ipn pacuere Ha mepexoJ uepe3 PE30HAHC MJisi YacTOT COOCTBEHHBIX
KOJIeOaHMI clieyeT MPUHUMATh WX HauOOJbIIME 3HAYEHHS, COOTBETCTBYIOLIUE

BEPXHUM I'PaHHIAM YaCTOTHBIX 30H, T. €. P, =p;, N, =n/.

8 IlepemenieHUs1 1 BHYTPEHHUE YCUIIUS
8.1 JluHamuueckue TNeEpeMelleHHUs] HECYIIMX KOHCTPYKUUN  cleayer
ONPENeNIATh M0 HOPMATHUBHBIM 3HAYCHUSAM JIHMHAMUYECKHX Harpy3ok (4.4.5).
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Jlunamuyeckue ycwins (M3ruOaromuye W KPYTSAINMEe MOMEHTHI, MPOJOJLHBIC W
MOTIEPEUHBbIC  CHJIBI)  CIEAYeT ONpEeAeNsITh IO PACYCTHBIM  3HAYCHUSIM
JTMHAMUYECKHUX Harpy3ok (4.4.13).

8.2 Ilpu ompeneneHUU JUHAMHUYCCKUX MEPEMEIICHUN M BHYTPEHHUX YCHIIMM
B DJIEMEHTaX IMEPEeKPBITMM OT BHEIIHEH Harpy3kd CJeayeT YYUThIBATh
BEPTUKAJIbHbBIE CHJIBI U JICHCTBYIOIIME B BEPTUKAIBHOM IJIOCKOCTH MOMEHTHI, a
MIPU OIpECICHUN TUHAMUYECKUX TEePEeMENIeHU U BHYTPEHHUX YCHJIUN CTOCK U
CTEH IPU TOPU3OHTAIBHBIX KOJEOAHWUAX — CHJIbI U MOMEHTBI, JCHCTBYIOIIUE B
TOPU30HTATBHOM TIOCKOCTH.

8.3 Ilpu paccMOTpeHUH BEPTUKAJIBHBIX KOJEOAHUW OINpEeeCHUI0 TOIeKaT
HanOOJIBIITNE 3HAYCHUS TIEPEMEIICHHUS W M3THOAOIIer0 MOMEHTa B MPOJIETax, a

TaKke U3rudaroIiero MOMEHTA U MOMEPEUHON CUJTBI Ha OMopax.

[Ipumeuanue— Ilpu onpeneneHnn nepeMenIeHUid 3JIEMEHTOB KOHCTPYKIIUI, OMUPAIOIINXCS HA IpyTue
MOJIATJIMBBIE DJIEMEHTHI, HEOOXOIUMO YUUTHIBATH MEPEMELIECHHS OTIOP MyTeM YBEIUYESHHS MEepPEeMeIeHUi dIeMeHTa
Ha MOJyCyMMY MEpPEMELLEHUH OTop.

8.4 Ilpu cOBMECTHOM JAEMCTBUU HECKOJBKMX T'apPMOHUYECKHUX HArpy30K OT
Pa3HBIX MAIIMH aMIUTUTYAbl MEPEMENICHUH U BHYTPEHHUX YCHJIMN HEOOXOJMMO
OMpENENATh KaK CYMMY aMmIUIMTYJlT OT BO3JCUCTBUSA KaXJOW HArpy3ku B
oraenbHOoCcTH. I[lpum pacuere KOHCTPYKIMM Ha HECKOJIBKO OJHOBPEMEHHO
JEUCTBYIONIUX HE3aBUCUMBIX MAIIIUH C UMITYJIbCHBIMU WM yJIapHBIMU Harpy3kaMu
HauOOJIbIINE 3HAYCHUS MEPEMENICHUM W BHYTPEHHUX YCUJIMNA OJHOTO 3HAaKa,
BBI3BAHHBIX KaXKJIBIM UMITYJILCOM (YyAapOM), CIEAYyET CYMMUPOBATb.

Ecnau yucno MalmmH Wi YCTaHOBOK, CO3/AIOUIMX MEPUOJUYECKUE HATPY3KHU
(B TOM 4HCIIe UMITYJILCHOTO WM yJIapHOTO XapakTepa), npesbimnaeT 10, a 4acToTh
npeo0IaalouX TapMOHUK OJIMHAKOBBI WM ONHM3KH, TO TIPU OMPEICICHHUH
HAaWOOJBIIUX TEPEMENICHUH U BHYTPEHHHMX YCHJIMHA OT COBMECTHOTO JIEHCTBHSI
MAIIUH CJIeIyeT YIYUTHIBaTh (ha30BbIe COOTHOIICHHS B COOTBETCTBUM C 4.4.14,

8.5 Ecnu mpu pacyere KOHCTPYKIIMM Ha TMEPUOAMYECKOE BO3JICUCTBHE B
Pa3JIOKEHUNU HArpy3ku B psan Pypbe COXPaHSAIOTCS JABa WIM TPU WICHA psAla, TO
JUISL  ONpeAesieHus HauOONbIIMX NEpPeMEIIeHM M BHYTPEHHUX  YCUJIUU
JIOMyCKAeTCsl OMPEACIITh HauOOJbIINE MEPEMENICHUS U BHYTPEHHUE YCHIHS Kak
CYMMY aMIUTUTY/1 OTJEIbHBIX TAPMOHUK.

8.6 Onmnpenenenre aMIIUTYyJ TEpEeMEUICHHH ¥ BHYTPEHHUX YCHIAN
KOHCTPYKIIMH TpPU TOPU3OHTAIBHBIX TMOCTYNATEIbHBIX W  BpalllaTeIbHBIX
KOJIeOAHUSIX 3JaHWM, BBI3BAaHHBIX pa0OTOM OOJBIIOTO YHCIAa MAaIIuH ¢
NEPUOJINYECKUMH Harpy3kamu, cleAyeT NPOBOAUTH C ydeToMm ykazaHuil 4.4.14.
[Tpu sToM K03hduIMeHT CHHGA3HOCTH A CIAEAYET ONMPEAEIIATh JIsl MOJTHOTO YHCIIa
MaluH B 31aHud. Pacuer HeoOX0aMMO MPOBOAUTH HA JIEWCTBHE MAIIUH KaXKIOTO
ATa)xa paslelbHO, a 3aTeéM aMIUIUTYAbl MEePEMEIICHUH W YCHIHH CIEAyeT
CKJIA IbIBATh.

[Ipn mpoBepke BIUSAHHUSA KOJICOaHWUN HaA JIOACH, BBI3BAHHBIX JCHCTBHEM
OOJNBINIOT0 YWCIa MAIIWH, JOMyCKAaeMble AaMIUTMTYAbl TEpPEMEIICHUN CleayeT

Ji

YMHOXaTh Ha JONOJHUTENbHBIM Ko3(duumeHt 3 YUUTHIBaIOIIMM  Ooiiee

34



CII 413.1325800.2018

BBICOKYIO BEPOSITHOCTh COBIaJeHUsl (a3 MalllUuH Npu AePOpMallMOHHOM pacuere.

Koaddunment g BBOJIUTCS TPH YUCIIe MamuH | > 10.
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Ipuioxkenue A
Cnoco0bl yMeHbIICHUS] KOJIeOAHNH HeCyIIMX KOHCTPYKIMI

Al B Tex cnydasx, KOrla YCTaHOBJEHHBIE pacyeToM KojeOaHus
KOHCTPYKIIUN HE YIOBJIETBOPSIOT TPeOOBAHUSAM, OOCCIECUUBAIOIIUM UX HECYIIYIO
CIIOCOOHOCTh, WM (PU3UOJOTHYECKUM TpPeOOBAaHUSAM IO OrPAHUYEHUIO YPOBHS
BUOpaIuii, cieayeT NMPUMEHSATh yKa3aHHbIE B HACTOSIIEM IOIpPA3esie CHOCOObI
YMEHBIIEHUS KOJCOaHUN HECYIUX KOHCTPYKIIUM.

[Ipu BbIOOpEe cmocoba B  KaXJIOM KOHKPETHOM  Cllyd4ae CJEIyeT
PYKOBOJACTBOBATbCA  MPHUHIMIAMH  II€I€CO00pa3sHOCTH, d(PexkTuBHOCTH U
SKOHOMUYHOCTHU €r0 MPUMEHEHUS.

Oxupaemble Pe3ysbTaThl OCYLIECTBICHUS TOTO WM WHOTO MEPONPUSITHS
CIIelyeT NPOBEPATH MOBTOPHBIM JWHAMHYECKUM PAcCYeTOM KOHCTPYKLHUH, T. €.
ONpEJECICHUEM MaKCUMAJIbHBIX MEpPEMEIIEHUI ¢ BHYTPEHHUX YCWIMHI B

HN3MCHCHHBIX YCJIOBHIX.
[Ipumeuanue— PekoMeHIauu N0 CHIDKEHUIO YPOBHEH KojeOaHW MPH MEPUOAUIECKON Harpyske
MIPUBEJICHHI B oapasaenax A.2, A.3.

A.2 K OCHOBHBIM METO/IaM YMEHBIICHHS KOJEOaHUI HECYIINX KOHCTPYKLIHA,
BBI3BaHHBIX TAPMOHUYECKUMHU (IEPUOJUYECKUMH ) HArPY3KaMU, OTHOCATCS:

a) U3MEHEHUE COOTHOIIECHUS MEXAY YacTOTOH BBIHYXJCHHBIX KOJI€OaHUI U
4acTOTaMH COOCTBEHHBIX KOJICOAHUN KOHCTPYKIIMM IIyTEM MU3MEHEHUSI HKECTKOCTH,
Macchbl WM CXEMbl KOHCTPYKIMH, a TarKKe IyTeM HW3MEHEHUS YacTOThI
BBIHY/ICHHBIX KOJeOaHuUM;

0) U3MEeHEeHHe PacoiIOKEHUS U Coco0a KPEIIeHUsI MallliH U YCTaHOBOK Ha
HECYIIUX KOHCTPYKLUAX, Nepenada JUHAMUYECKHX Harpy30K Ha OTJEJbHBIE
GbyHIaMEHTBI, KOJIOHHBI, pa3rpy304HbIe OAKH U T. 11,

B) YCTPOICTBO BUOPOU3OISALUY;

r) TMPUMEHEHHE JUHAMUYECKUX U YJapHbIX Tracurened KoneOaHuid,
YBEIMYECHHE NEeMI(PUPOBAHUS KOJIEOAHUM, YCTPOMCTBO JKECTKUX M HEXKECTKUX
OTpaHUYUTENICH;

1) YPAaBHOBEILIMBAHNE U OaJaHCUPOBKA MAalIWH, CO3aHUE SKCIUTYyaTallHOHHBIX
YCIIOBUM, TPEMATCTBYIOIIUX pa30alaHCUpOBKE M OOpa30BaHUIO CIIy4YallHBIX
nebanaHCcoB; MPUMEHEHHE CIHEUATbHBIX YCTPOMCTB, oOecrneuMuBarommx padoTy
HECKOJIbKMX MalIMH MONapHO B MPOTUBO(a3e.

A.2.1 U3MeHeHMe MACChI M JKECTKOCTH KOHCTPYKIIUMN

A.2.1.1 Ecnm yacTtoTa BBIHYXKIEHHBIX KoOjJeOaHMid ® OiM3Ka K HIDKHEH
rpaHUIle KakoW-TMOO 4YacCTOTHOM 30HBI M HECKOJIBKO HIKE, TO KoJebaHus
KOHCTPYKLMU CIEAYET YMEHBIINTh, YBEJIWYUB €€ >KECTKOCTb WJIM YMEHBIIUB
Maccy. YBEIWYEHUs IKECTKOCTHM KOHCTPYKLUMH CJIEAyeT JOCTUraTh IIyTeM
YMEHBIIEHUSI TPOJIETOB, YBEJIMUYEHHUS MOMNEPEUHbIX CEYEHHI WM M3MEHEHHS €€
KOHCTPYKTHUBHON CXeMbl (BBEJICHHME MKECTKHUX Y3JIOB, MPEBpALIEHUE PpPa3pe3HBIX
KOHCTPYKIIMH B Hepaspe3Hble W T. A.). Jlomyckaercs Takke YCTpOWCTBO MOJ
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MalIMHy ECTKOr0, HO JIETKOr0 IOCTaMEHTA, IOCTAHOBKY JONOJHUTEIbHBIX
CBSI3€1, yCTPONCTBO CIELMATIBHBIX MOPTAJIBHBIX PaM U T. II.

A.2.1.2 Ecnam yactoTa BBIHYKICHHBIX KoyieOaHMI  OnHM3ka K BEpXHEH
IPAHMIIE KaKOW-TMOO YaCTOTHOM 30HBI PE30HAHCHBIX KOJEOAHWI M HECKOJIBKO
BBIIIIE, TO KOJIEOAHUSI KOHCTPYKLMI CIEyeT yMEHbIIATh, YBEIUYUB €€ MacCy WU
CHU3UB JKE€CTKOCTh. CHIKEHHE JKECTKOCTU KOHCTPYKLUMHU CIENYyEeT JOCTUTaTh
IyTEM YBEJIIMYEHUS MPOJIETA WM YMEHBLIEHUS MOMNEPEYHOIO CEYEHHUs, a TAKXKE C
MOMOILBIO U3MEHEHUS KOHCTPYKTUBHON CXEMBI.

VYBenuueHne Macchl KOHCTPYKLMH IIOCPEACTBOM YCTPOWCTBA MAaCCHUBHOTO
IIOCTAMEHTa, HE CBS3aHHOTO JKECTKO C KOHCTPYKUMEH, WIN YBEIUYEHHE
IONEPEYHOI0 CEYEHMs] 3a CYET BBOJA JIOMOJHUTENBHBIX HEXKECTKUX CIIOEB,
HaJ0E€TOHOK M T. II. JIOIYCKAETCA JIUIIb B HEOOXOJUMBIX CIyyasx Uid MallUH U
ycTaHOBOK Kareropuit quHamuyHocta 1 u V.

YMeHbIIeHHEe KECTKOCTH KOHCTPYKIMH U yBEJIMYEHHE HUX  MAacChl
JIOTIYyCKAeTCsl OCYIIECTBIATh JIMIIb B TEX CHy4yasX, KOIJla JUHAMHYECKHE
NEPEMEIICHHUS] COCTABJISIIOT CYIIECTBEHHYI0 4YacTh CTAaTUYECKOro Mporuoa,
3HaUYC€HHE KOTOPOTOo B CBOIO ouepedar He meHee yeMm Ha 20 % — 30 % Hmke
IPENETBHOTO.

A.2.2 U3MeHeHHe PACIIOI0KEHUS M KPEeIVICHUs] MAIUUH U YCTAHOBOK

A.2.2.1 BeprukanpHble KoJeOaHUS KOHCTPYKIHMA HEOOXOAMMO yMEHbINATH,
pPacnoJioKUB MAIIMHbl M YCTAHOBKH, CO3AAIOLIME BEPTUKAIbHBIE TAPMOHUYECKUE
Harpy3Ku, BOJIM3H ONOP WM Y3JIOBBIX TOUYEK PE30OHUPYIOHINX (HOPM COOCTBEHHBIX
Kosie0aHul, a MallIMHBI ¥ YCTAaHOBKH, CO3/1al011E TOPU30HTAIbHbIE JUHAMUYECKHE
Harpy3ku, B CepeJuHax MpoJeTOB KOHCTPYKUMH WM BOJM3M Iy4HOCTEH
pPE30oHHUPYIOMUX (PopM KoJieOaHUIH.

A.2.2.2 Topu3oHTaabHbIE KOJEOaHUS 3JaHUM M COOPYKCHHH HEOO0XO0IMMO
YMEHbILIATh, PACTIONOKUB  MAaIIUHBl U YCTAHOBKH, CO3/IaI0IME TOPU30HTAIBHBIC
rapMOHMYECKHUE HArpy3Kd, TakuM o0O0pa3oM, 4YTOObl JWHAMUYECKHE YCHUIIUS
BO3JICCTBOBAJIM B HANpPAaBJICHHWH, JJIsI KOTOPOro JMOO IKECTKOCTh 3HaHUs
MaKcUMaJlbHa, JU00 4acTOThl COOCTBEHHBIX KOJICOAHUN 3aMETHO OTIMYAIOTCS OT
YacCTOTHI BO30YKIECHUS.

A.223 B munensx OoppObl ¢ KONEOAHWSIMH HECYIIUX KOHCTPYKIHN
INPOMBIIUICHHBIX 3JaHUM W COOPYXEHUH ClelyeT TMPUMEHSATh pa3IuyHbIe
KOHCTPYKTHUBHBIE MEPOTIPHUATHS, CBA3aHHBIEC C pa3MEIICHUEM MAalllMH U YCTaHOBOK,
CO3/IaI0IIUX JTUHAMUYECKUE HArpy3KH, Ha CHEIMAJIbHBIX OMOPHBIX 3JEMEHTaX, He
COCMHEHHBIX C  OTAEIbHBIMU  HECYIIMMH  KOHCTPYKIUSM  (Hampumep,
NEPEKPBITUSIMU) UM CO BCEM KapKacoMm B IeJOM. B kayecTBe TakuX OIMOPHBIX
AJIEMEHTOB CJEeIyeT MPUMEHATh pa3rpy304yHble OajIKu, COEIMHEHHBIE CO CTOMKaMu
Kapkaca WM TJaBHBIMM OajKaMu MEPEeKpbITHs, OTAeNbHbIE (yHIaMEHThI, HE
COEMHEHHbIE C (PyHIAMEHTOM 3JaHMsl WM COOPY)KEHHS, OMOPHbIE paMbl Ha
CaMOCTOATENbHBIX (PyHIaMEHTax U T. II.

A.2.3 BuOpousoasinusi MAIIMH U YCTAHOBOK

BuOpouzonsiius siBnasieTcss OAHUM M3 HauOosiee A(PPEKTUBHBIX METOJIOB
OOppOBI € KOJNEOAHUSIMU KOHCTPYKLHM, BO30YKIaeMbIX IEPUOAUYECKUMU
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(rapMOHMYECKMMH) Harpy3kaMd OT MAIldMH W YCTaHOBOK, pPa3MCIICHHBIX B
MPOMBIIUICHHBIX 3JaHUSAX U COOPYKCHUSX.

Bubpouzomnsiiuio ciaenyer IpUMEHATh B LEISIX YMEHBIICHUS JUHAMUYECKUX
Harpy3oK, IepelaBacMblX MAIIMHONW WIM YCTaHOBKOW Ha HECYIHME KOHCTPYKIIUU
(axTHBHas BUOPOM3OJISALMS), U B LENSIX 3alIUThl MAIIUH OT KOJEOAHWH HECYIIMX
KOHCTPYKLUH, HA KOTOPBIX OHU HAaXOAATCs (TaCCUBHAsI BUOPOU3OJIALINSA).

Bubpouzonsiuuio ciaeayeT NpUMEHSTh Ui MAallMH M YCTAaHOBOK BTOPOH M
TPETHEN TPYII MO0 YACTOTHOCTH.

MamuHbl ¥ yCTaHOBKM KaTeropuu aAuHamuuyHocTd |V, pasmemniaembie B
IOPOMBIIUIEHHBIX ~ 3[@aHUSX, CIEAyeT YCTaHaBIMBaTb Ha BHOPOU3OJISATOPHI
HE3aBUCUMO OT PE3yJIbTaTOB JUHAMUYECKOTO pacuyeTa HECYIINX KOHCTPYKIUH.

A.2.4 IlIpumeHeHHe TMHAMUYECKUX U YAAPHBIX racuTe e

JluHaMuyeckue M yAapHbIE racUTEeNH KoJeOaHWl CleAyeT MPUMEHSTh B TEX
cllydasiX, KOrja YCTPOWCTBO BHOPOM3OJISIIMM WJIM OCYIIECTBIEHUE APYTHX MEp
YMEHBUIEHUS KOJIEOaHUIA, HE TPEICTABIISIETCS BO3MOKHBIM.

JluHaMuyeckue TracuTead HeOoOXOAMMO MNPUMEHSTh ISl YMEHbBIICHHS
KOJIe0aHUN KOHCTPYKLUMH MpU CTaOMJIBHOM YacTOTE BBIHYKICHHBIX KOJeOaHUH.
Oco6eHHO 3(pPEeKTUBHO NMPUMEHEHHE ITHX TacUTENEeH B PE30HAHCHBIX PEXKHUMAX.
CoOCTBEHHYI0 4YacTOTy JMHAMHUYECKOIO TacHUTENs CIEQyeT HacTpauBaTh Ha
YaCTOTY BbIHYX/ICHHBIX KOJI€OaHUN KOHCTPYKIIUH.

KOHCTpyKIMsT JMHaMHYECKOrO0 TACHUTENs JOJDKHA MMETh YCTPOMCTBA,
o0ecreurBaIIie €ro HAaCTPOMKYy Ha YacTOTy BbIHYXJCHHBIX KoJeOaHuH,
pEeryJMpoBKY M HaJeXHOE (UKCHpOBAHME YacTOThl TracuTelis B Ipolecce
DKCIUTYaTaluH.

VYnapHblii racuTenb KOJeO0aHWW H3rOTOBIAETCS B BHUAE CBOOOJHOW WU
YOPYro COEAMHEHHOM MAacCcoll C KOHCTPYKLIMEHN, YIApAIOLIEd 10 HEW Ipu
KOJICOAHMSIX B OINpEIeICHHOM MecTe (OoMKe).

Pacyer u mOpOEKTUpOBaHHME JUHAMUYECKUX U YyJIApPHBIX Tracurenen
OCYILECTBIISIETCS Hay4HO-UCCIIEeI0BATEIbCKUMHU u KOHCTPYKTOPCKUMHU
OpraHU3aLysIMH.

A.2.5 YVYpaBHOBemiMBaHHMe, O0AaJaHCHPOBKA M HM3MEHEHHE YaCTOT
BO3MYIIAKOLIEH HATPY3KH

A.2.5.1 Konebanusi HeCcymux KOHCTPYKIIMM, BbI3bIBa€Mble pabOTOU
HEKOTOPBIX MAIIMH ¥ YCTAHOBOK C BO3BPATHO-IIOCTYIATEIbHBIM JBHKEHUEM WA
BpallleHheM Macc ¢ OOJbIIMM SKCLUEHTPUCUTETOM, CJEAYyeT YMEHbBIIATh
OPUMEHEHHEM CIOCOOOB ypaBHOBEUIMBAHHUS WHEPIUOHHBIX CHJI, HaIpHUMeEp
CHapyBaHUEM KPHUBOILIUITHO-IIATYHHBIX MEXaHM3MOB WJIM YypaBHOBEIIMBAHUEM
BpalllaroLIecs Maccel. BO3MOXKHO TakXe NPUMEHEHUE CIIEUAIIBHBIX YCTPOMCTB,
NOAJIEP>KUBAIOIIMX pabOTy MalllMH U YCTAHOBOK B MPOTHBO(a3e.

A.2.5.2 Konebanusi Hecyluux KOHCTPYKIUH, BbI3bIBa€Mble pa00OTOM MaIIUH U
YCTAaHOBOK C HOMHUHAJIBHO YPABHOBEIIEHHBIMH BPAILIAIOIIMMUCS MAaCCaMHU, CIEAYET
YMEHBIIATh C MOMOIIbI0 CTaTUYECKOW U JIMHAMHYECKOW OaJaHCUPOBOK B TOM
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cilydae, €CJIM TaKOBbIE€ HE MPOBOAMINCH WIM €CJIM MalluHa pa30aiaHCUpOBaiach B
poliecce dKCITyaTaluu.

A.2.5.3 B Tex ciydasx, KOrjia UMEETCsi BO3MOKHOCTh U3MEHATH B HEKOTOPBIX
npenenax 4uciao O0OOpOTOB MAIllMHBI WJIM YCTAHOBKHU, KOJIEOAHHS KOHCTPYKIUH
CJIElyET YMEHbIIATD:

a) TOHI)KEHHEM YHCIa OOOpPOTOB MAIIMHBI, €CIM YacTOTa BBIHYXICHHBIX
Kosie0aHuil o OJM3Ka K HUKHEH IpaHulle OJHOW U3 YaCTOTHBIX 30H KOHCTPYKIIUU
(HECKOJIbKO HMXKE);

0) MOBBIINICHHEM YHKcCIa OOOPOTOB MAIIMHBI, €CJIM YacTOTa BBIHYXICHHBIX
KoJieOaHuil ® OaM3Ka K BEpXHEH rpaHuIle OJHOM M3 YACTOTHBIX 30H KOHCTPYKIIMH
(HECKOJIBKO BBIIIIE).

A.2.5.4 KonebaHusi HECYIIUX KOHCTPYKIIMM TIpU TYCKE M OCTAHOBKE
BUOPOU30JIMPOBAHHBIX U HEBUOPOU30JUPOBAHHBIX MAIIMH BCIEICTBHE IMEpEXoja
4yepe3 pEe30HAHC CIEAYEeT YMEHbIIATh, YBEJIMYHUB CKOPOCTH HApacTaHUs WIIU
yObIBaHMS Ynciia 000POTOB.

VYMeHblIeHnEe KOoJeOaHUil HEeCyIMX KOHCTPYKIMH B pexuMax Iycka u
OCTAaHOBKM BHUOPOM30JUPOBAHHBIX MAIIMH CIIEIYET OCYIIECTBIIATh BKIIOUYEHUEM
JOTIOJTHUTENBHBIX JUCCUITIATUBHBIX 3JIEMEHTOB IMPH MPOXOXKACHUU PE3OHAHCHOU
30HBI, YCTPOWCTBOM OTPaHUYUTENEHN U T. 1I.

A.3 K ocHOBHBIM cmioco0aM, MO3BOJSIOUIMM CHIKATh KOJECOAHUS HECYIUX
KOHCTPYKIIMH, BBI3BAHHBIX yAApPHBIMM WJIA HWMITYJLCHBIMU  Harpy3kamu,
OTHOCATCA:

a) YBEITMYCHUE MaCChl KOHCTPYKITUU;

0) yBEeIIMUCHHE KECTKOCTH KOHCTPYKITUH;

B) OJTHOBPEMEHHOE YBEJINYEHUE MACCHI U KECTKOCTU KOHCTPYKLIUH;

I') I3MEHEHUE MECT MPUJIOKECHHSI UMITYJIbCOB WJIM YJIapOB HA MEPEKPHITHH;

1) BUOPOU3OJISIUS YCTAHOBOK C UMITYJILCHBIMU Harpy3Kamu;

€) U3MEHEHHE KECTKOCTH, MacChl U CXeMbl KOHCTPYKIIUY;

X) ypoBeHb KoyieOaHWd (YHIAMEHTOB W DJIEMEHTOB KOHCTPYKITHH,
BO30Y)X/1aeMblii BHEIIHUMHU HCTOYHMKAMU M TEPEeNarolIMiicss 4epe3 TPYHT OT
0o0OpyZOBaHUsl B TPOMBIIUIEHHBIX 30HAaX, ABWXKYLIErocs TpaHCHopTa W T. 1.,
CJIelyeT YMEHbIIATh:

- CHUKEHUEM YPOBHEU TMHAMUYECKUX BO3JACHCTBUIM OT 000pYA0BaHUS OJTHUM
W3 YKa3aHHBIX BBIIIE CITIOCOOOB;

- CO3JJaHUEM BHEIIHUX Mperpa.

A.3.1 YBeqn4eHne Maccbl KOHCTPYKIIUM

C yBenuyeHHMEM MacChl KOHCTPYKLIMH C TOMOULIBIO NPHUCOEAUHEHUS
JIOMIOJIHUTENIBHOM MAacChl MPU TMOCTOSHCTBE MPOYUX HE3ABUCUMBIX MapaMeTpOB
(pa3MepoB  MOMEPEYHBIX  CEUECHHWH, IMpoJieTa, UMIIYJbCa) IEPEMEHHbIC
nepeMeneHiss M U3rubaromme  MOMEHThl  YMEHBIIAITCS  OOpaTHO
IPOMOPIMOHAIBHO KBaJpaTHOMY KOPHIO M3 TIOJIHOM MAacchl KOHCTPYKIHUH,
NPUBEACHHOM K  PaBHOMEPHO  paclpelesieHHOM B  MpoJjiete, WIM K
COCpPEIOTOYEHHOW B TOUKE MPUIIOKEHUS UMITYJIbca (yaapa).
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Croco6 mpUMEHHM B CIIy4asX, KOrJa TEPEeMEHHbIE MEpeMEelIeHUus U
U3rU0AIOIIe MOMEHTHI, BBI3BIBAEMBIE HMIYJIBCHOW HArpy3kod, COCTaBISIOT
CYIIECTBEHHYIO JOJI0 COOTBETCTBEHHO OT MPOTHOa M MOMEHTA, BBI3bIBAEMBIX
CTaTUYECKOM Harpy3kod (COOCTBEHHBIM BECOM U TIOJIE3HBIMHU TIpy3amu). B
IPOTUBHOM Ciy4yae, JaKe MPU 3HAYUTEIHHOM YMEHBIIEHUU KOJEOAHHM STUM
CIIOCOOOM, YCJIIOBHE TMPOYHOCTH MOMKET HE YJIOBIETBOPATHCS BCICACTBUE
MOBBIIIEHUS CTATHYECKUX HANPSKEHUN C YBEIMYEHUEM MOCTOSHHOW HArpy3Ku Ha

KOHCTPYKIIHIO.

[Ipumeuanue — [Ipu BEINOTHEHUN 3TOTO YCIOBHUS B HEKOTOPBIX CIIydasX YPOBHHU KoyieOaHHH (B TOM
YHCIIe CKOPOCTEH M yCKOPEHHUH) MOTYT OBITh CHI)KEHBI TIPH BBEACHUH B CHCTEMY BHOPOM3OJISIINHN TOTIOJHUTEIBHOMN
Macchl. PacdeTHas cxema CHCTEMBI B 3TOM CITydae — CHCTEMA C ABYMS CTEIICHAMH CBOOO/IBI.

Crioco6 3¢ dexTrBeH Mpu NPUMEHEHUH K KOHCTPYKLHUAM, HAXOAALIUMCS T1OA
JNEHCTBUEM HMITYJIbCOB KaTErOpuu JUHAMUYHOCTH |V, a Takke K KOHCTPYKLHSM,
XapaKTEepU3yIOIUMCA HEOOJIBIIMMHI CTATUYECKUMHU HANpPSDKEHUSMU (HapuMep, K
HEPEropoIKaM, MOIBEPKEHHBIM JIEHCTBUIO UMITYJIbCOB WIIH y1apOB).

A.3.2 YBeJIn4eHne ’KeCTKOCTH KOHCTPYKIIUMA

YMeHbIIeHre MPojieTa KOHCTPYKIIMU MIPH MOCTOSTHCTBE MPOYNX HE3aBUCHMBIX
napaMeTpoB (Macc, MOMEPEYHBIX CEUYEHUH, NMITYJIbCca) MPUBOAUT K YMEHBIICHUIO
nepemenieHus  (MPOMOPIMOHAIBHO — KBaJpaTry TMpoJieTa), a IepPEeMCHHBIC
U3rudarome MOMEHThI HE MEHSIOTCSL.

YMeHblIeHne pojieTa BO3MOXKHO B CIIy4asiX, KOrja TpeOyeTcs pe3Ko CHU3UTh
TOJIBKO MEPEMEHHBIE IEPEMEIICHNS] KOHCTPYKIIUH.

VYBenuueHne MOMEHTAa HHEPIUH TOMEPEYHBIX CEUYEHUN KOHCTPYKIUHU MPH
MOCTOSTHCTBE TMPOYMX HE3aBUCUMBIX MapaMeTpoB (Macc, MPOJIOJIKUTENbHOCTH
UMITYJIbCa) IPUBOJUT K YMEHBUICHUIO MepeMelleHus (00paTHO MPONOPIMOHATBHO
KBaJpaTHOMY KOPHIO K3 MOMCHTa HWHEPIMH), a IEPEMCHHBbIC H3TUOAIOIINE
MOMEHTHI YBEJIMUHUBAIOTCSI POMOPLIMOHAIBHO TOM K€ BETUUYMHE.

Crmoco6 mpuMeHMM B cllydasX, KOrjJa aMIUIMTyAbl — KojeOaHui
(mepemenieHnii) OrpaHNYeHBI YeTKUM TPEOOBaHHWEM, a B KOHCTPYKIIMH UMEIOTCS
HEHUCII0JIb30BAaHHBIE 3a11aChl IPOYHOCTH.

A.3.3 OqHoBpeMeHHOE yBeJINYeHHEe MACChI M 'KeCTKOCTH KOHCTPYKIMH

OAHOBPEMEHHBIM YBEJIIMUYEHUEM MAcCChl U JKECTKOCTH KOHCTPYKIIUHU CIEAYyEeT
obecrieunBath (A.3.1, A.3.2) CyIECTBEHHOE YMCHBIICHHE TEPEMEHHBIX
NepeMeIIeHIH P HEKOTOPOM YMEHBIIEHUH CYyMMAapHBIX N3THOAIOIINX MOMEHTOB
(OT CTaTUYECKUX M UMITYJIbCHBIX HAIPY30K).

A.3.4 HN3MeHeHMe MeCcT NPHJIOKEHUS] HMMIYJbCOB WIH YIApOB Ha
nepeKpbITUH

[lepemenHble TepeMelIeHUs] W HW3THOAIOIIKME MOMEHThl B TEPEKPBITHU
ClIeIyeT YMEHbIIATh PACMOJIOKEHUEM YCTaHOBKHU:

- C UMIYJbCHBIM BO3/CHCTBHEM Ha OCHOBaHME Ha TeX JJIEMEHTaX
NEPEKPBITHSI, KOTOPhIE UMEIOT HAaUOOJIBILIYIO Maccy;

- IOPO’KIAIOIIEH UMITYJIbChl CHJI B BEPTUKAIBLHOM HAIPABIIEHUH, BOJIU3U OTIOP
KOHCTPYKLIUH;
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- TIOPOKJIAIOIIEH UMITYJIbCHI MOMEHTOB, JAEHCTBYIONIMX B IJIOCKOCTH U3rMda
AJIEMEHTA, B CEPEINHE MPOJIETA AIEMEHTA.

A.3.5 BuOpounsouasiuusi yCTAHOBOK € HMIYJIbCHBIMHM HATPYy3KaMH

A.3.5.1 Haubonee s¢pdekTuBHBIM CHOCOOOM YMEHBIICHHSI CKOPOCTEH W
YCKOpEHU# KoJeOaHUil MepeKphITHs, a B OMPECICHHBIX CIyJasiX U W3THOAIOIINX
MOMEHTOB B TIEPEKPBITUH, BBI3BAHHBIX JIEWCTBUEM HMMITYJIbCHBIX Harpysox,
SBIISICTCS. BUOPOM3ONIALIMS YCTAaHOBOK, MOPOXKIAIOIIUX OSTH HAarpys3kd, T. €.
nepesaya UMITyJIbCOB UM YapOB Ha JOCTATOUHO OOJBIINE MACChI, OMTHPAIOIIHECS
Ha MEPEeKpPhITUE Yepe3 THOKUE 3JIEMEHTHI (MPYKUHbBI, PE3MHOBBIE OMOPHI U T. I1.) U
oOnajaronIe HU3KOM 4YacTOTOW COOCTBEHHBIX KOJI€OaHUl B CpaBHEHUU C
nepeKkpbITueM. TakuMM MaccamMd MOTYT CIYXUTb B CJIydae YCTaHOBOK,
MOPOXKAAONINX HMMITYJIbChI, JMOO CaMU YCTAHOBKU, €CJIM OHHM JIOCTATOYHO
MacCCHUBHBI, JINOO YCTAHOBKH C MPUCOECIUHEHHBIM K HUM IIOCTAMEHTOM; a B CIIydae
yIapoB CBOOOJHO JIETAIIMX TE€1 — MAaCCHUBHbIE TIOCTaMeHThl. Pacuer u
IPOEKTUPOBAHWE  BUOPOM3OISLMU  OCYLIECTBIISIIOT B COOTBETCTBUH €
HOPMATUBHBIMH JIOKYMEHTaMH 10 BUOPO3AILUTE.

A.3.5.2 DddextuBHOCTH BHOPOU3ZOISAIUN YCTAHOBOK C HMITYJIbCHBIMH
Harpy3kamMu TE€M BbIllIe, 4YeM OoJibllie TMepUoj; COOCTBEHHBIX KOJeOaHUN
BUOPOU30JIMPOBAHHON YCTAHOBKHU |3 M UYEM MEHEE MPOJOJIKUTENBHOCTD AEHCTBUSA
UMITyJIbCA B CPaBHEHUUM C OCHOBHBIM II€PUOJOM COOCTBEHHBIX KOJeOaHUI
nepekpbiTusd 1. OP(HEKTUBHOCT, BUOPOUBOJALIMU JIOMYCKACTCS OLICHUBATH
CJIEIyIOITUM 00pa3zoM:

a) C TOUKHU 3pEHUs BIUSHUS KOJeOaHUN Ha J0AEH — OTHOLIEHUEM YCKOPEHUM
WIM CKOpPOCTEH KoJieOaHUW TMEpPEeKPBITHs, BO3HUKAIONIMX TIOJ JACHCTBHUEM
HEBUOPOU30JIMPOBAHHOM U BHOPOM3OJIMPOBAHHON YCTAHOBKH C HMITYJILCHOM
Harpy3Koi, BIYUCIIIEMbIM 110 hopMyJie

p1= TZB/Tzl; (Al)

0) C TOYKM 3pEeHHs] NPOYHOCTH MEPEKPHITUS — OTHOLIEHUEM aMIUIUTYA
KOJICOAHHWI MEepEeKpPHITUS, BOZHUKAIOIIUX MOJ JEHCTBUEM HEBUOPOU30JIMPOBAHHOMN
¥ BUOPOU30JUPOBAHHON YCTAHOBKU C UMITYJIbCHOW HArpy3Kou, BHIYUCISIEMBIM TIO
npuOIMKEHHOHN hopmylie

)

pZ_E._(T]. (TBJI
el — | x| =
T, 2T,

Ko3(h(huIMeHTsI € ¥} IPUHAMAIOT B COOTBETCTBUU ¢ Tabuiei 4.3.

A.3.5.3 U3 popmyin (A.1) u (A.2) ciaemyer, YTO BUOPOU3OJIAIUS YCTAHOBOK C
UMITYJIbCHBIMA Harpy3kamu ocoOeHHO 3¢h(dEeKTHBHA B TeX CIy4asxX, KOTJa
TpeOyeTcs pe3K0 YMEHBIIUTh CKOPOCTh MITH YCKOPEHUE KOJIeOaHU MEePeKPhITHS U
CHU3UTh MX BpEAHOE BIMSHUS Ha Jofel. B Tex ke cimyuasx, xorma Tpedyercs
CHU3UTH MEPEMEHHbIE HANPsHKEHUS, BUOPOM3OJISAIUS OKa3biBaeTcsl 3(P(HEeKTUBHOM
TOJIKO TIPH JIEHCTBUU MMITYJBCHBIX HATPY30K Majioi MPOJOJIKUTEIBHOCTH, IS
KOTOPBIX KO3 duiuent € (t/T1) Maa B CpPaBHEHHUH C €AMHUIIEN.
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Ipuioxenue b
OO0mue moI0’KeHUs1 AMHAMHMYECKOI0 PacyeTa CTPOUTEIbHBIX KOHCTPYKIMI

b.1 IlunaMmuyeckue HArpy3Ku

b.1.1 JluHamMu4eckuii pacueT CTPOUTENIbHBIX KOHCTPYKIIHH, IJIs KOTOPBIX
JTUHAMUYECKUE HArpy3Kd SIBJISIOTCS OCHOBHBIMHM, MOXET BIUSATH Ha BBIOOP
KOHCTPYKTUBHOM CXEMBbI M pa3Mephl IMOIMEPEYHBbIX CEUCHU, €CIIM yKa3aHHbBIE B
4.1.13 cnenuanbHble MEPOIPUATHUS TI0 YMEHBIIECHUIO KOJIEOAHUI OKa3bIBAIOTCS HE
I0CTaTOYHO  3(G(PEKTUBHBIMU, SKOHOMHYECKH  HElEeNecooOpa3sHbIMU  WJIU
TEXHUYECKHU HEBBITTOTHUMBIMHU.

b.1.2 [lunamMuyeckue Harpy3Ku, pa3BUBaeMble OOJIBIIMHCTBOM MAallluH
HEIPEPBIBHOTO ACHCTBUS, U3MEHSIOTCS MO FapMOHUYECKOMY 3aKOHY M TOJIBKO B
OTJIEIBHBIX ciIyqasix SIBJISIFOTCS HEKOTOPBIMU MEepUOJNIECKUMU
(HerapMoHMYECKUMHU) GYHKIUAMH BpeMEHH. OTH (QYHKIMUA pasjaraioT B
TPUTOHOMETPUYECKUE PsiAbl, B KOTOPBIX JUIsl LEJIed JAMHAMUYECKOTO pacuera
UCIIOJIB3YIOTCS MEPBbIC, @ UHOT/AA U BBICIIME TapMOHUKHU. /[[MHaMU4ecKre Harpy3Ku
BBIYUCIISIIOT KaK TE€OMETPUYECKHE CYMMbl CHJI UM MOMEHTOB CHJI HWHEPIUHU,
JOBIDKYIIUXCA  4YacT€, YCKOPEHHE KOTOPBIX OMpEAENseTCs] KHUHEMATHUKOU
MEXaHHU3Ma MAIIUHBI.

b.1.3 Ecnu mammHa ¥MeeT HOMUHAIBHO YpPaBHOBEIIEHHBIC, a (haKTHUYECKU
HEYpPaBHOBEIICHHbIE ABMKYILMECS YAaCTH, TO AUHAMUYECKAas Harpy3Ka 3aBUCHUT OT
3HAYEHUSA DSKCUEHTPUCUTETOB BPAILAIOIIMXCA YacTe€d WM OT Pa3sHOCTU BECOB
BO3BPATHO-TIOCTYNATEIBHO JIBUKYIIAXCS qyacTew, HOMHUHAJIBHO
YPaBHOBEMIMBAIOLIUX JIPYT ApyTa.

b.1.4 Bo3mymiatonias cuja R OT pOTAllMOHHBIX MAlIWH, aMIUIUTYAa KOTOPOH
onpenensetcs no ¢popmyiie (4.5), MOCTOSHHA MO BEJITMYMHE U BPaIlla€TCs C YIJIOBOU
CKOPOCTBIO ® B IUIOCKOCTH, NEPHNEHIUKYISPHOW OCH BpAILLEHUS U MPOXOIALIEH
yepe3 IEHTP THKECTH Bpalaronmxcs dacteid. OHa MOXKET OBITh Pa3jiokKeHa II0
JOOBIM ~ JABYM  HEMOJBIKHBIM ~ B3aMUMHO  MEPHEHAMKYJISIPHBIM  OCSIM,
PACIIOJIOKEHHBIM B 3TOM IUIOCKOCTH M HMMEIOIIMM HA4allo KOOPJAWHAT Ha OCH
BpallleHus, Ha coctapstomue Rsinot u Rcoswt.

b.1.5 HMmnynecHasg Harpy3ka JIEWCTBYEeT Ha KOHCTPYKLHIO B TEYEHUE
OTHOCHUTEJILHO MaJIOro MpoMeXyTKa BpemeHu T (pucyHok b.1), mocturas npu 3Tom
JIOCTAaTOYHO OOJBIIMX 3HAYEHUMH, €€ UMITyJbC (M3MepseMblii Ha pucyHke b.1 B
BBIOpaHHOM MaciiTabe 3allTPUXOBAHHOW IUIONIAAbI0) HE SBISETCS MaJlon
BEJIMYMHOM. [IpOOIKUTENBHOCTD UMITYJIbCA CYUTAETCS TOCTATOYHO MAJIOH, €CIIU
1t < 2,5T1, rne T1 — OCHOBHOM Mepuoj; COOCTBEHHBIX KOJICOAHUN KOHCTPYKIIUU, HA
KOTOPYIO JEHCTBYET UMITYJIbCHASI HATPY3Ka.
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T

PO, Pcp — MaKCUMaJIbHOC U CPCAHECC 3HAYCHUA HMHynBCHOﬁ HarpyskKu COOTBETCTBECHHO

Pucynok b.1 — I'paduk KpaTKOBpPeMeHHOI CHJIbI

B.1.6 KpaTKkoBpeMEHHBI HMIIYJIbC OMPEACISAIOT TPEMs XapaKTePUCTHKAMU
(pucyHok b.1):
- BEJIMYMHON UMITYJIbCA, BBIYMCIISIEMOM 110 popMyIie

S=[Pt)dt=P,z, (B.1)
0
- (popMoil UMITyJIbCa, BEIYUCIIAEMOM IO (popMyIie
f(t) = ﬂ (b.2)
I:)0

- ¥ TIPOJIOJDKUTEIIBHOCTBIO JICHCTBUS T.
MrHOBEHHBIA UMITYJIbC OMPEAECIAIOT OJTHOM XApAKTEPUCTUKON — BEIUYMHOMU

HMITyJIbCaA.

IIpumeuanus

1 Pa3MepHOCTP WMITylIbCa OMPEICNSAIOT IMPOU3BEICHHEM pPa3MEPHOCTH YCWIIMS Ha BpeMs. Pa3nmyaror:
COCPEIOTOUEHHBIH UMITYIILC CHIIbI, KHC; UMIyIbC CUII, paclpeaele HHbIX 110 jiuHe, KHe/M, uim mwiomamu, kHe/m?;
COCPEIOTOYCHHBI UMITYJIbC MOMEHTa, KHe M.

2 Ecmu n3BecTHBI HanOOJbIIee 3HAYEHUE CHIIBI M MIPOJIOJDKUTEIBHOCTD €€ ICHCTBUS, HO Hen3BecTHa (opma
UMITyJIbCa, CIIeJlyeT IPUHUMATD B 3aIlac MPOYHOCTH M )KECTKOCTH MPSIMOYTOJIbHYI0 ()OPMY HMITYJIbCA.

3 Ecnu Ui KpaTKOBPEMEHHOI'O HMMITYJIbCa M3BECTHA TOJIBKO €ro BEeJIMYMHA S, a MPOJOJDKUTEIBHOCTh €ro
JIEHCTBUS T HE MOJAJAeTCs Jake rpyOoil oleHKe, MOMyCKAaeTcss B 3amac MPOYHOCTH M KECTKOCTH NPHHUMATh €€
pasHoit 0,001 ¢ 11 0OBIYHBIX IKCIUTYaTAIIHOHHBIX HATPY30K.

B.1.7 Ilepemenmienuss u BHYTPEHHUE YCWIIMS B KOHCTPYKLMWH, BBI3BaHHBIE
JEHCTBHEM KPAaTKOBPEMEHHOTO HMITYJIbCA, 3aBHCAT OT BEJIWYMHBI UMITyJbCa S,
POAOKUTEILHOCTH JAeicTBHs T 1 hopma f(t).

[lepememieHss W BHYTPEHHHUE YCUIMS B KOHCTPYKIIMH, BBbI3BaHHBIE

ﬂeﬁCTBHeM MI'HOBCHHOTI'O UMITYJIbCa, 3aBUCAT TOJBKO OT BEJIMYMWHBI UMITYJIbCA.
IIpumedanue— IlepeMenieHuss 1 BHYTPEHHUE YCUJIHS B KOHCTPYKIIUU TIPH JEHCTBUH MTHOBEHHOTO
AMITyJIbca OO0JIbIIe, YeM MPH JEHCTBUH KPaTKOBPEMEHHOTO UMITYJIbCa TOH YK€ BETUYHHEI (ITPH JIT000i# ero hopme).

B.2 Pacuer 3a7aHuii Ha AMHAMHAYECKHE BO31eHCTBHUSA

b.2.1 Pacuer no npuOJMKEHHBIM PAacCYETHBIM CXEMaM IO3BOJISIET BBISIBUTH
OCHOBHBIE COCTABJIAIOIINE (4aCTOTHI, (POPMBI), OTIPEACISAIONINE XapaKTep U YPOBHU
KoleOaHUN U ONpeNeNUTh KOHCTPYKTHBHBbIE pelleHus. B 3tom  ciygae
KOHCTPYKLMHU 3[aHUS WM COOPYXEHHUs CJIEAyeT pPacujieHATh Ha OT/AEJIbHbBIE
AJIEMEHTHI (OaJIku, TUIMTHI, paMbl U T. 1.), a JTUHAMHUYECKHE HArpy3kd C OIHOTO
JJIEMEHTa Ha JAPYrod cleqyeT MepelaBaTb MO 3aKOHAM CTATHKU WU IyTEM
3arpy’K€HHs JUHAMUYECKUMH peakuusaMmu. [Ipm 3ToM BiMSHUE pa3IMYHBIX
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BTOPOCTENEHHBIX (PaKTOPOB HE YUUTHIBAIOT, 4 BEPTUKAIBHBIE U TOPU30HTAIbHBIE
KOJIe0aHUs pacCMaTPHUBAIOT Pa3/ieTbHO.

B Tex cmyuasix, koraa TpeOyeTcsl YTOUHUTh HampsyKeHHO-Ie(hOPMUPOBAHHOE
COCTOSIHUE OT/EJIbHBIX ()PAarMEHTOB WIIU DJIEMEHTOB KOHCTPYKIIMMA, HEOOXOIMMO
BOCIIOJIB30BATHCS MPOTPAMMHBIMU KOMILIEKCAMH U MIPUOJIMKEHHBIMU PacU€THBIMU
CXEMaMH.

[Ipu npoBeneHUM pacyera N0 YTOYHEHHBIM PAaCYETHBIM CXEMaM, B YACTHOCTHU
[0 PACUYETHBIM KOMIUJIEKCAM, OCHOBAaHHBIM Ha METOAAX KOHEYHBIX 3JIEMEHTOB
(MK?D), nomkHbI OBITh MAKCUMAIILHO YYTEHBI 0COOCHHOCTH Pa0OThI KOHCTPYKIIUH
(BNMSIHUE MPOCTPAHCTBEHHOCTH, >KECTKOCTU Y3JIOB, 3aIOJIHEHMS MEPEropoJIoK U
CTEH, MOJATIIMBOCTH ONIOP U OCHOBAHMS U T. 11.).

b.2.2 B kauecTBe MpUOIMKEHHON pacuyeTHOW CXEMbI KapKAaCHOTO 3[aHUS MPH
NOCTYNATEIbHbIX ~ TOPU3OHTAIBHBIX  KOJIEOAHUSAX  CIEeNyeT  NpPUHUMATh
HKBUBAJIEHTHYIO IUIOCKYIO paMy, MAacChl U dKECTKOCTU AJIEMEHTOB KOTOPOW pPaBHBI
CyMMapHbIM MaccaM U CYMMAapHBIM KECTKOCTSM COOTBETCTBYIOIIMX 3JIEMEHTOB
3/TaHUS B HANPABIICHUSIX KOJIEOaHU (MONEPEUHOM MU MPOAOIBLHOM).

[TockonbKy MacChl BEpPTUKAJIBHBIX JJEMEHTOB 34aHUS (KOJIOHH, CTEH,
NEPETOpPOI0K) OOBIYHO 3HAUYUTEIBHO MEHBIIE MACC FOPU30HTAIBHBIX 3JIEMEHTOB
(epeKpbITUH U MOKPBITUI), TO JAOIMYCKAETCS] COCPENOTOYMBATH MACChl B YPOBHE
NEPEKPBITUA W TOKPBITUS, PACHPENEsasi MAacChl BEPTHKAIbHBIX JIIEMEHTOB
MOPOBHY MEXIY BEPXHUM M HIKHUM NEpeKpbITUsMH. [Ipn 3TOM BepTHKaIbHBIE
MEPEMEILICHUS] MAacC JOMYCKAEeTCs HE Y4YHUThIBaTh, TaK KAaK OHU 3HAYUTEIBLHO
MEHBIIIE TOPU30HTAIIbHBIX.

b.2.3 B kadecTBe TMONEPEYHOM IKECTKOCTM pHUTeNs JTaHHOrO spyca
HKBUBAJIEHTHOW pambl CJEAyeT MNPUHUMATh [ONEPEUYHYIO0 IKECTKOCTh BCETO
NEPEKPBITUS AAHHOTO 3Ta)ka, a B KauyeCTBE IMOMNEPEYHON IMKECTKOCTU CTOMKH
JAHHOTO SIpyca SKBUBAJIEHTHON paMbl — CyMMY IOINEPEYHBIX JKECTKOCTEU CTOEK
JAHHOTO psiga Toro ke spyca. Eciam paccMarpuBaroTCs MOCTyHaTeNlbHbIE
KOoJieOaHMs 3[]aHUsl B HAIMpPABIEHUU OCH X, TO KECTKOCTh PHUreiss HeoOXOIUMO
ONPENENATh KaK KECTKOCTh IOMNEPEYHOI0 CEYEHHUS] NEPEKPBITHS BEPTUKAIBHOU
IUIOCKOCTBI0, MApAJJIEIBHOW OCH Y, a KECTKOCTb CTOMKM CIEAYET OINpPENeIsATh
CYMMOW KECTKOCTEN BCEX CTOEK B PANY, ApAIIICITBHOM OCH Y.

b.2.4 BpamarenbHple KojeOaHUS KapKacHOTO 3AaHUS  HEOOXOJIUMO
paccMaTpHuBaTh TOJIBKO IMPH OTCYTCTBHM HECYIIMX CTeH. Jlomyckaercs MPUMEHSTh
npUOJIMIKEHHBIE pacUeTHBIE CXEMBbl, IpeHeOperas BIUSHUEM KPYUEHUS CTOEK.

b.2.5 Ecam o00oOmeHHas KECTKOCTh pUTENs OSKBUBAJICHTHOW paMbl
(momepeyHas )KeCTKOCTb, JACJICHHAs HA JUIMHY PUress MEXIYy CMEXHBIMU y3JIaMu)
OoJsiee yeM B 3 pasza mpeBbIIaeT 000OIIEHHYIO JKECTKOCTh CTOMKH (TIoTiepedHast
KECTKOCTb CTOWKH, J€J€HHAas Ha €€ BBbICOTY MEXIY CMEXKHBIMU Y3JIaMH), TO
pUTrelb JOMYCKAETCsl CYUTATh A0COIIOTHO KECTKHUM.

YacTtoTel COOCTBEHHBIX KOJEOAHUW IUIOIMIAIOK TMOJ MAUIMHBI JIOIMYCKAeTCs
ONPENENATh MO MPUOJIMKEHHBIM PACUETHBIM CXEMaM.
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b.2.6 Ha ropusoHTaibHble KOJIeOAHUS 37aHUNA C HECYIIMMU CTCHAMHU WIIH
JKECTKUM OTPa)XJICHUEM CYIIECTBEHHOE BIIMSIHUE MOJXKET OKa3bIBaTh YIPYTrOCTh
ocHoBaHud. [loaToMy TmpuM HIMHAMUYECKUX pacyeTax 3JaHUN Ha HEXKECTKUX
OCHOBAHUSX CJIEAYET YUYUTHIBATh BO3MOXHOCTh BEPTUKAJIBHBIX U TOPU3OHTAIBHBIX
CMEIICHUA W MOBOPOTOB 3JaHHUs Ha OCHOBaHuW. [lomaTnuBOCTH OCHOBaHUI
CHENYET OMPEAENATh COTJACHO JECUCTBYIOIIMM HOPMATHUBHBIM JOKYMEHTaM I10
JTUHAMUYECKOMY pacueTy OCHOBAaHUU U (hyHIaMEHTOB.

b.2.7 Pacuer KOHCTPYKIMII HA AMHAMUYECKUE BO3JEHCTBUS, MEPEIAIONTHECs
yepe3 TPYHT U BO30YKIaroIue Koiaebanuss GyHIaMeHTOB, CJIeayeT MIPOBOAUThH Ha
OCHOBE PEIICHUHN ypaBHEHUM KOJIeOaHUI IPU KHUHEMATHYECKUX BO3ACHCTBUIX.

b.2.8 Ilpu pacuere HeCcymux KOHCTPYKUMH Ha AEHCTBHE MEPUOJIUYECKUX U
HUMITYJICHBIX Harpy30K TOYHOCTh pacyeTa CYIIECTBEHHBIM 00pa3oM 3aBHUCHUT OT
TOYHOCTU HCXOJIHBIX JTaHHBIX. [IOCKOJIbKY HMCXONHbIE JaHHBbIE (KOHCTPYKTHUBHBIE
CXEMBbI, Harpy3KH, KECTKOCTH 3JIEMEHTOB M CTBIKOB, MacChl) JJISI CTPOUTEIbHBIX
KOHCTPYKIIUN 3aJal0TCS CO CPaBHUTEIHHO HEOOJBIION TOYHOCTHIO, BO3MOXKHAs
MOTPEIIHOCTh pacueTa BOJM3M pPE30HAHCA MOXKET BO MHOTO pa3 IPEBbIIAThH
OOBIYHBIE I MHKEHEPHBIX PACYETOB MPEIEIIbl, 0COOCHHO MPU MAJIbIX 3HAYEHUAX
Kod(pduireHTa HEeynpPyroro CONPOTUBIICHUS.

b.2.9 Bo Bcex ciywasx B COOTBETCTBHH C Tojapasaeiamu /.5-7.8 crmemyer
npeaycMaTpuBaTh BO3MOXKHOCTh BO30YXKJICHHUS KOJIEOAHMN B PE30HAHCHBIX
pexuMax. YacToTbl BBIHYXKJICHHBIX KOJEOAHUW OT BHENIHUX HMCTOYHHKOB
OTIPEJICIISIIOT UCXOMSl M3 XapaKTePUCTUK OOOpYAOBaHHUS WM IO pPe3yJibTaram
WHCTPYMEHTAJILHOTO 00ciiefoBaHus KojiebaHuil. YacToThl CBOOOHBIX KOJIE€OAHUMN
MOT'YT OBITh YCTAaHOBJICHBI PAacue€TOM WJIM IO 3aliCSIM CBOOOJHBIX KOJICOAHUH,
BO30Y’K/1a€MbIX TMPU yIAPHBIX BO3JICUCTBUSIX.

B Tex cmydasx, Korga MOJYy4YEHHBIE COOTHOIIEHUS YacTOT MOMAaJarT B
PE30HAHCHYIO 30HY, CIIEIyeT NpPEeAyCMaTpPUBATh MEPOIPHUATHS 1O CHHKEHUIO
ypOBHEH KoJIeOaHUM, B YaCTHOCTH, MPUIIOKEHUS A.
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