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CBO/I TTPABIJI

3JAHUA U COOPYKEHUA, TOABEP’)KEHHBIE TUHAMWYECKUM
BO3JIEMCTBUAM
IlpaBuiia npoexkTHpPOBAHNS

The buildings and structures under dynamic actions. Design rules

2019-05-08

1 OdaacTh NpuMeHeHHs!

1.1 Hacrosmmii CBOA MNpaBWJ PACIPOCTPAHACTCS HA TPOECKTUPOBAHUE
KOHCTPYKLIMI  34aHUA W COOPY’KEHHUH, IOJABEPIKCHHBIX JAUHAMUYECKUM
BO3JCHCTBUSIM, KPOME CEHCMHUYECKUX 1 BETPOBBIX.

1.2 Hacrosmmii cBOJ MNpaBuwjl HE PacCIpOCTPAHSCTCS HA I[POCKTUPOBAHHE
OCHOBaHMH ¥  (YHJAAMEHTOB 3JaHUH U COOPY)KEHMH, TOABEPIKEHHBIX
JUHAMHWYECKUM BO3ACHCTBUAM.

2 HopmaTuBHBIE CCHLIKH

B Hacrosmiem CBOJAE MpaBHJI KCIIOJIB30BaHBl HOPMATUBHBLIE CCBHUIKM Ha
CITEAYIOIINE JOKYMEHTBI

['OCT 5781-82 Cranb ropsiuekaranas Juiss apMUPOBAHUS HKEIE300€TOHHBIX
KOHCTPYKIMI. TeXHHYECKHE YyCIOBuUs

I'OCT 7348-81 IlpoBoiioka #3 YIJIIEPOAMCTON CTald Ul apMHUPOBAHMS
NPEABAPATENIEHO HANPKEHHBIX KEIE300€TOHHBIX KOHCTPYKIMA. TeXHuueckue
yCI0BUs

['OCT 10884-94 Cranbp apmatypHas TEPMOMEXAHMUYECKH YMpPOUYEHHAs AJIs
Kee300€TOHHBIX KOHCTPYKUMiA. TexHuueckue ycnosus

I'OCT 1384068 Kanarel crajibHble apmarypHbie 1x7. Texauueckue ycioBus

CIT116.13330.2017 «CHulTI 11-23-81* CtanbHble KOHCTPYKLIAN

CI122.13330.2016 «CHul12.02.01-83* OcHoBauus 34aHUl U COOPYKEHU»

CIT 26.13330.2012 «CHwuIl 2.02.05-87 ®yHgameHThl MaliuH ¢
AUHAMUYECKAMH HArpy3kamm» (¢ usmenenuem Ne 1)

CIT 63.136330.2012 «CHull 52-01-2003 BeToHHBIE M KENe300€TOHHBIE
KOHCTPYKUMU. OCHOBHBIE MMOJIOKEHUS (C u3MeHeHusMH Ne 1, Ne 2, Ne 3)

CH 224/2.1.8566-96 Ilpou3BoacTBeHHas BuOpauus, BuOpauus B
HOMELLECHUSX JKMIIBIX U OOILECTBEHHBIX 3JaHUH

H3panne opuunaiLHoe
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[Tpumeuanue— [lpn NoIL30BAHHHE HACTOSIHM CBOJOM MPABHII EICCO00PAZHO MPOBEPHTH ACHCTBHE
CCBITOYHBIX JAOKYMCHTOB B HMH(DOPMALMOHHOH CHCTeM¢ OOIIEr0 mOnb30BAHHSA — HA O(HIMAIBHOM CaiTe
(heaepanrbHOTO OpPraHa HCTMOMHHTEIBHOH BIACTH B cepe cTAaHZAPTH3AUHH B CeTH MHTCPHET WITH MO ¢/KCTOIHOMY
HHPOPMALHOHHOMY YKazaTemo «HaimoHaabHbIe CTAHAAPTE», KOTOPHIH ONMyOIMKOBAH IO COCTOSHHIO HA 1 sHBaps
TEKYIIETO TOAA, W MO BBIMYCKAM SKEMECSHOTO HH(OPMAIHOHHOTO VKasatemst «HaumoHATbHBIE CTAHZAPTHD 3a
Tekymmid rox. Ecnmm 3aMEHCH CCBUIOMHBIN JOKYMCHT., HA KOTODHIH JaHA HCJATHPOBAHHAA CCBLIKA, TO
PEKOMEHAVETCA HCTONB30BATE ACHCTBYIOLIVED BEPCHEO 3TOTO AOKYMCHTA ¢ VUCTOM BCEX BHECEHHBIN B JAHHYIO
BCPCHIO H3MCHCHHMH. ECmm 3aMeHCH CCBITOYHBIH JOKYMEHT, HA KOTOPBIH JAHA JATHPOBAHHAS CCBHIIKA, TO
PEKOMEHIYETCA HCIO/B30BATh BEPCHIO 3TOr0 JOKYMEHTA C YKA3AHHBIM BBIIE FOZOM YTBEPHKACHHA (IPHHATHA).
Ecmu nmocne yTBEp/KICHHS HACTOSINCTO CBOJA NMPABHI B CCBUIOYHBIH JOKYMCHT, HA KOTOPBIH JaHA JaTHPOBAHHAA
CCBUIKA, BHCCCHO M3MCHCHHC, 3aTPArHBAIONICC IIOJIOJKCHHE, HA KOTOPOE JaHa CCHUIKA, TO 3TO IOJIOZKCHHE
PECKOMEHIYETCA NPUMEHATE 0€3 yueTa JAHHOTO W3MEHCHHA. ECITH CCHUIOUHBIH JOKYMEHT OTMEHEH 0€3 3aMEHBL TO
MOJIOAKEHHE, B KOTOPOM JaHA CCBUIKA HA HETO, PEKOMEHIYETCS MPUMEHSTh B YACTH, HE 3aTPArHBAIOIICH 3TY CCBUIKY.
CeeneHus 0 JCHCTBUM CBOJOB NPABHI lieliecoodpasHO nposeputh B PemepanbHoM HH(OpMALHOHHOM (hoHIE
CTAHJAPTOB.

3 TepmuHbBI 1 onpeae/IeHUS

B HactosiieM CBOJAE TPAaBUI TMPUMEHEHBI CHECAYIOIIME TEPMUHBI €
COOTBETCTBYIOIIUMU ONPEACIICHUSIMH:

3.1 BubpousoasiTtop: OCHOBHOM 3JIEMEHT CUCTEMbI BUOPOM3OISALIMN.

3.2 BuOpomsoasiuusi: Meton BUOpAllMOHHON 3alIUTHI, OCHOBAHHBLIA Ha
ocnabneHun CBA3CH MEKAY MCTOYHMKOM BO30Y)KAEHUST W 3alUMIIACMBIM
00BEKTOM.

3.3 oxraBHas nosoca 4vacror: Ilojsioca 4acTor, y KOTOPOH OTHOLICHHE
BEPXHEH rpaHUYHON YaCTOTHI K HMYKHER paBHO 2.

4 O0uue noJ10KeHust

4.1 OcHOBHBIE MOJIOKEHHS

4.1.1 TlomokeHWs HACTOSUIEr0 CBOAA TPABWIJI  PACIPOCTPAHAKOTCS Ha
OPOCKTUPOBAHHUE, PpacueT HM  OKCIUIyaTalul 3JaHUd ¥ COOPY’KEHHH,
MOABEPrarOIIMXCs  SKCIUIYaTAMOHHBIM ~ JWHAMHMYECKHM  BO3JICHCTBHSIM  H
BO3/JICHCTBHSIM aBApUHHOINO TUIA, BO3HHMKAIOLIMX, B YAaCTHOCTH, NMPU NAACHUU
I'Py30B, aBapUITHOM OCTaHOBKE 00OPYAOBAHMS M T. II.

4.1.2 Hecymue KOHCTPYKLMU 3JaHUA U COOPYI)KEHUH, MMOABEPraroLuxcs
JUHAMUYECKAM BO3IACHCTBUAM, CIEAYET IPOCKTAPOBATH B COOTBETCTBHM C
TpeOOBaHMSAMU JCHCTBYIOIIMX CTPOMUTEIBHBIX HOPM M TMPaBWJI MPOEKTUPOBAHUS
CTPOUTEILHBIX KOHCTPYKUUI C YYETOM MOJ0KEHUI HACTOSIIErO CBOJA MPaBUIL.

4.1.3 HCTOYHMKM AMHAMHUYECKHX BO3ACHCTBMH MOryT ObITh  Kak
BHYTPEHHUMU, PACIHOJIOKEHHBIMA BHYTPU COOPYIKEHMS, TaK W BHELIHHUMHU I10
OTHOIUEHHUIO K COOPYKEHUSIM.

414 K  BHYTPEHHUM  MCTOYHUKAM  OTHOCATCS:  BUOPOAKTHUBHOE
000pyI0BaHNE, IBMIKYILIMECS MEXAHU3MbI, B YACTHOCTH, MOTPY3UUKH U MOCTOBBIE
Tpamnsl. Bo3aeicTBie 0T OC/IEIHUX HOCIT HEPEYIISPHBINA XapakTep.

4.1.5 UcxonHbie JaHHBIE /I MPOBEACHUS pacdyeTa HECYIUMX KOHCTPYKLHA,
MO/IBEPraroMXcsl BO3ACHCTBHIO JMHAMUYECKUX HATPY30K, JH0/DKHBI COIEPHKATh:

a) TUIAHBI U Pa3pe3bl 3MaHUS UITH COOPYIKEHUS,
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0) cxembl pasMmelieHuss 00OpyIOBaHMS C YyKa3aHMEM Beca M crocola
3aKPEIICHUs] HA HECYLIeH KOHCTPYKIIMHU, a TAKIKE BCE TOJIE3HbIE HATPY3KH;

B) XapaKTEPUCTHKN AMHAMHUYECKUX HArpy30K:

- HaMpaBJICHUE U XapakTep MNPWIOKEHUS K KOHCTPYKLUUU JMHAMUYECKUX
Harpy30kK (COCPEAOTOUYCHHBIE CHITh, MOMEHTBI, PacTipeieicHHas Harpy3Ka);

- cBejieHus 00 W3MEHEHWM HArpy3kd BO BPEMEHHU: Ul TapMOHHYECKOM
HArpy3ku — aMmIuyIMTYAy W TEPUOA; A MEPUOAMYECKON HArpy3kud — MEPUOA U
3aKOH M3MEHEHUSI HArpy3kH 3a Nepuo(bl), aMIUIMTYAbl ¥ (a3bl COCTABISIOIINX
FapMOHUK; Ui OJHOKPATHOW YyAApHOH WIM WMIYJIbCHOH HArpy3ku — 3aKOH
M3MEHEHHS BO BpeMeHH ((popmy MMmysibea);

- HANpaBJIEHWE M CIOCO0 NPWIOKECHUS HMIYJIbCA K KOHCTPYKLMU; st
NEPUOJNYECKHUX YIapOB M UMIYJIBCOB — MEPHUO M 3aKOH M3MEHEHHMs HArpy3kH 3a
NEpUO; Ul HArpy30K, BO3HHMKAIOIIMX IPU NYCKE M OCTAHOBKE MAILWH,
CKOPOCTH HapacTaHusi Wi yObIBaHHMs yKciia 000pPOTOB;

- €CJIM UMITYJIbCHAsE Harpy3ka BO3HUKAeT BCJCACTBUE YAApOB Tejla IO
KOHCTPYKLIMK, a 3HaueHue W (Gopma HMMMyJbCa HE H3BECTHBL, HEOOXOIMMO
YCTAHOBHTD:

- BEC YIapAIOLIETO Tena U GOpMy €ro yaapHOit yacTu,

- 3HAYCHKE U HAIPABJICHUE CKOPOCTH TeJla B HaYaJIe yaapa,

- KO3(p(PUUMEHT BOCCTAHOBICHMSA TMPU yAape, M, MO BO3MOXKHOCTH,
NPOIOJDKUTENIBLHOCTD y1apa;

r) OpU OTCYTCTBMM JAHHBIX O IMHAMUYECKHUX HArpy3kax, YKa3aHHbBIX B
NEPEYUCICHUA B) — CBEICHHA O MAllMHAX W YCTAHOBKAX, SBISIOIIAXCS
UCTOYHUKAMU KOJIeOaHUH, O3BOJISIOUIME ONPEICIUTh OTU HArpy3KU PacuyeTHbIM
NyTEM:

- TUIBI MALIWH, UX YUCJIO U CIOCOO KPEIJICHUS K HECYLIIMM KOHCTPYKLIUSM;

- XapaKTEPUCTUKW ABHUraTeNs (BHMJ ABMraTeNs, MOIIHOCTh, OOLIMI BEC M BEC
poTopa, 4ucao 060poToB);

- 4ucao o0OpOTOB IVIABHOTO Bajia MAlIMHBI B MUHYTY (MJIM YHCIO XOJOB,
yapoB B MUHYTY), @ TAK)KE CKOPOCTb UX HApACTaHUs [PU NYCKE U yObIBaHUS [IPH
OCTaHOBKE MAIIHHBI,

- KMHEMAaTHYECKYI) CXEMY MAalIUHBI, pa3MEpbl U BEC ABMKYIIUXCS YacTei,
MOMEHTBl HMHEPUWH, 3HAYCHUS OKCIEHTPUCUTETOB BpPAILAIOIIMXCS YacTeid,
PaIMyCOB JKCIIGHTPUKOB, PaJMyCOB KPUBOLIMIIOB WM XOJIOB BO3BPATHO-
NOCTYMATE/IbHO JBHKYLIMXCS 4acTEi; BEC M CKOPOCTH YIapsIOIIMXCs 4acTedl B
MOMEHT yapa, reOMeTpruUecKue (POPMbI KOHTAKTHBIX TIOBEPXHOCTENH;

J) CpEOHEE YHUCIO NYCKOB (BKIFOYEHWI) MAIIMHBL B CYTKH, CPEIHIOIO
MPOAOIDKHTENBHOCTE PaboThl MAIIMHBI MEXKIY ABYMS TOCIEA0BATENbHBIMU
NyCKaMu;

€) JJaHHBIE O XapakTepe KojaeOaHuii OCHOBAHMHI YK€ CYIIECTBYIOIIMX 3/JaHUM
(MaKkCUMaJIBHBIX 3HAYCHUSX CKOPOCTEN U YCKOPEHUI);

) CBEICHUs O TPeOBIBAHMM JHOACH HA KONEOMIOIMXCS KOHCTPYKLMSAX C
YKa3aHUEM CPEHEro BPEMEHH MpeObIBaHKs B MPOLICHTAX K paboueMy BPEMEHH;
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W) JUIs CTPOUTEIBHOM IJIOIIAJAKH — CBEIACHMS O TPYHTaX U BO3MOMKHBIX
WMCTOYHMKAX KojeOaHui, pacnmojokeHHeIX B paauyce a0 700 M ot
NPOCKTHUPYEMOT0 3[aHUs WM COOPYKCHHUS, XapakTep W YPOBEHb KojeOaHuii
[IOBEPXHOCTHU I'PYHTA, YACTOTHBINA COCTAB.

4.1.6 PacyeTbl BHINOMHSAIOT HA JACHCTBUE HArPy30K, BbI3BAHHBIX:

a) HOpPMAJIbHOW PAbOTOM, MYCKOM M OCTAHOBKOH, B TOM 4YHCJIC aBapUIHHOM,
YCTAHOBJIICHHBIX B  3JaHMM MallMH W 00OpyaoBaHMsi C  BO3BPATHO-
NOCTYMATE/IbHBIM, BPALIATEIbHBIM U APYTUM MOJA00OHBIM JBMKEHUEM MacCC,

0) paboTOi MalllMH YJAapHOTO JACHCTBHS (IUTAMMIOB, MOJOTOB, MPECCOB,
UCMBITATEBHBIX MAllMH W T. 1), BO30YKIAIOIIUX KPATKOBPEMEHHBIC,
MMITYJIBCHBIE U T. 1. HATPY3KH;

B) OBICTPO MPUKIAALIBAEMBIMUA WM CHUMAEMBIMU CUJIaMU (TIPY pa3pyLUCHUH,
B TOM YHCJIE BHE3ATHOM HECYILMX 3JIEMEHTOB KOHCTPYKIMi ), CBOOOIHO JIETALIMX
WK NaJaroIMX YacTeH.

4.1.7 K BHEUTHAM MCTOYHMKAM, BO3ICHCTBUSA OT KOTOPHIX MEPEAAIOTCS B BUJIE
BOJIH 4Y€pe3 TIPYHT Ha IUIOMIAAKU, (YHIAMEHTBl W Jajiee Ha KOHCTPYKIMU
COOPYIKEHUH OTHOCATCS: TPAHCIIOPTHBIE MArUCTPAIU C HHTEHCUBHBIM JIBUKEHUEM
(aBTOMOOMIIBHBIC M YKENE3HBIE AOPOTH, JIMHUM METPOMOIUTEHA), TPOMBILIICHHBIE
30HBI;  CTPOUTEJIbHBIC  IUIOW@JAKM C  BUOPOAKTHBHBIM  000pYI0BaHHEM
(BUOpOKATKaMu, YAAPHBIMHM YCTAHOBKAMH M T. T1.) U APYTOE.

4.1.8 JluHamMu4ecKHii pacyeT HECYLMX KOHCTPYKIMHA MPOMBIIIJICHHBIX
3IaHUNA U COOPYKEHUHM HA NEHCTBUE SKCIUTYATALMOHHBIX HArPY30K OT BHYTPEHHUX
UCTOYHUKOB, KaK MPAaBUJIO, HOCUT I[IOBEPOYHBIA XapakTep M HEOOXOAUM Is
MPOBEPKHU AOMYCTUMOCTH NMEPEMEILEHNNA U BHYTPCHHUX YCUIIMA B KOHCTPYKLIMAX,
pacCUMTAHHBIX HA CTATUYECKUE HArpy3KM I[IpM  COBMECTHOM JICHCTBUM
CTATUYECKON M JHHAMMUYECKON HArpy30K, BHIMOJTHEHHUS TPEOOBAHMIA:

a) MPOYHOCTH, BBIHOCIMBOCTH, 1€(POPMATUBHOCTA KOHCTPYKIIMI;

0) CAaHUTAPHO-TUTHEHUYECKUX HOPM

B) TEXHOJIOTUH, CBS3aHHBIX C TPOU3BOJICTBEHHBIM ITPOLIECCOM;

') M0 OrPaHUYCHUIO YPOBHEH AOMOJIHUTENIBHBIX OCAAO0K 3/1aHUI BCICACTBHE
BO3/JEICTBHS BUOpALMii, MEPEAAROIIMXCS YEPE3 KOHCTPYKLMH HA (DYHIAMEHTHI.

419 llpu pacuerax COOpPYKEHHMH Ha JAUHAMUYECKUE BO3JCHCTBUS
AHATUTUYECKUMH MM YMCIIEHHBIMM METOAAMHM HEOOXOMMO OMPEAENATh YaCTOThI
COOCTBEHHBIX TOPU30HTAIBHBIX M TOPU30HTAIBHO-BPALLATEIBHBIX KoJaeOaHui |
JUIs OTHENbHBIX 3JEMEHTOB KOHCTPYKLMH, TaBHbIM 00pa3oM MNEPEKPBITUH, —
BEPTHKAIBLHBIX KOJICOaHUI.

4.1.10 Bo3MOKHOCTh BO30Y)KIeHMsS KOIeOaHWH B pPe30HAHCHON 001acTh
(30HE) OLICHMBAKOT PACUETOM, MCIONBL3Ys [JAaHHBIE O Xapakrepe AMHAMUYECKHUX
BO3JICHCTBHI: aMIIMTYJHBIE 3HAUYEHWS M YaCTOTHBIM CHEKTP COOCTBEHHBIX
KoJIeOaHui.

4.1.11 I'lpu OMU3KKX pacyeTHBIX 3HAUYCHMUIX YaCTOT COOCTBEHHBIX KOJI€OaHUH
JIEMEHTOB KOHCTPYKLHI 3[aHUI, ONPEACIICHHBIX HA CTAJUU [POCKTUPOBAHUS, U
COCTaBJISIIOIIMX YACTOTHOIO CHEKTpa KoyieOaHui, BO30Y)KIAEMbIX BHELIHMUMHU

4
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UCTOYHMKamMu B mpenenax wmeHee 30 %, cueayer  mpeaycMarpuBarh
MHCTPYMEHTAIIbHOE 00c/e1I0BaHie KosleOaHuii MOBEPXHOCTH IPYHTA HA ILIOLIA/IKE,
C LENBHO:

a) ONpeeuTh BU KoJieOaHUH — MEePUOIMYecKUe, CBOOOIHBIC, CyUaifHbIe U
BT

0) BBIYMCIIUTH YACTOTHBIN CIIEKTP;

B) ONPEACIUTh AMIUIMTYAHBIE 3HAUYCHUS TNEPEMELIEHUH, CKOPOCTER H
YCKOPEHUI W3 3aruceil B peajibHOM BPEMEHM M OLEHUTh UX JIONYCTUMOCTH B
COOTBETCTBUU C HOPMUPYEMBIMH MPEACIIbHBIMU 3HAUCHUSMHU,

4.1.12 KoneOanus MOBEPXHOCTH TPYHTA Ha TUIOWAAKE M (YHIAMEHTOB,
BO30Y’KAaeMble BHYTPCHHUMU U BHEIIHUMU UCTOUYHUKAMMU, PACIOIOKEHHBIMU HA
paccrosaun MeHee 700 M, He [ODKHBI TPEBBILIATH MPEAETbHBIE 3HAYCHHUS
ypOBHE# KoneOaHuii (CKOPOCTEH U YCKOPEHHUIA ).

4.1.13 Tlpm o1ieHKe ypOBHEH KoeOaHW MOBEPXHOCTH TPyHTA BOJIM3M 3JaHKH
WM Ha CTPOUTENBHBIX MJIOMIAAKaX HEOOXOAMMO BEITIOIHATH TPEOOBAHMUS:

- 10 OTPAHWYEHHUIO YPOBHEH CKOPOCTEH, KOTOPBIC OMNMPEACISIIOT BIMSIHUE
KojieOaHuii Ha MNPOYHOCTH KOHCTPYKUMM (MOSIBJICHME W Pa3BUTHE TPELLUH,
noBpekaeHus ) — nyHkT 6.14.3 CIT 22.13330.2016;

- OrpaHUYEHUIO YPOBHEW  YCKOPEHUI, MPOBOLMPYIOMIUX  PA3BUTHE
JOTMONMHUTENBHBIX OCAN0K, M, KAk CIEICTBHE, TOBPSKICHUI W pa3pyLICHUMH
KOHCTPYKLIMA.

4.1.14 Kputuueckre YpOBHH YCKOPEHUH KOIEOaHUN Wwiyp, IPU NPEBBILICHUN
KOTOPBIX BO3MO)KHO PAa3BUTHE JIOTOTHUTENBHBIX €1ad03aTyXarwlmx O0CaIoK,
CICAYET OMNpeAensaTh [0 pe3ysibTaraM OIbITOB OpraHu3aluii, CBS3aHHBIX C

pPacyeTOM M MPOCKTUPOBAHUEM OCHOBAHMM 3JaHHI U COOPYIKCHUM.
[Ipumeyarnue — [Ipy OTCYTCTBHH OMBITHBIX JAHHBIX JOTYCKAETCA MPHHHMATh Wiy = 15 cM/c® — amma
CNa0BIX TPYHTOB, Wy, = 30 CM/C” — AT IUTOTHBIX TPYHTOB.

4.1.15 Tlpu ompeneneHun OcaloK B CIAOBIX IPYHTAX CIEAYET YYHUTHIBATH
pexomenaaiu nynkra 6.14.4 CIT22.13330.2016.

4.1.16 Ecnmm pacdeToM YCTaHOBJIEH HEJONMYCTUMO BBLICOKUN YPOBEHb
KONEOAHMH  KOHCTPYKUMH,  HEOOXOAMMO  MPEAYCMOTPETh  CIECHMAIIbHBIC
MEPONPUATHS (U3MEHEHHE PACIIOJIONKECHUSE MAIAH, TPUMEHEHUE BUOPOU3OJISLINHU,
OanaHCHPOBKA, YPABHOBEIIMBAHUE U M3MEHEHHME unciaa 000POTOB MAUIWH MU T. [1.),
MO3BOJISIOIIME YMEHBIIUTH KOJIeOaHusl (CM. MPUIIOKEHHE A).

4.1.17 PexoMeHOyEMBIC MEPONPHUATHS TO CHWKEHHUIO MTONOJHUTENBHBIX
0CalioK, CBs3aHHBIX C BuOpauusiMu, npuBeneHsl B mnyHkre 6.14.6 CII
22.13330.2016.

4.1.18 CymecTBeHHOE YBEJIIMUEHUE MTONEPEUHBIX CEUEHUI 1 apMUPOBAHUS, a
TAK)KE€ U3MEHEHHE KOHCTPYKTHBHBIX CXEM 3JIEMEHTOB HECYIUMX KOHCTPYKUUU B
LENsAX TOHWKECHUS YPOBHS KONEOAaHWH, CBS3aHHOE CO  3HAYUTEILHBIMHU
JOINOJIHUTEJIBHBIMU  3aTpaTamMy, AONYCKACTCs JMIIbL B OTACIABHBIX Cly4asX H
JOJKHO 00OCHOBBIBATHCS TEXHUKO-IKOHOMHYECKUM PACYETOM, TOATBEPHKIAOLIM
OKOHOMUYECKYH LEIECO00Pa3HOCTh IPOBEACHUS MEPOIIPUATUI KOHCTPYKTUBHOIO
Xapakrepa.
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4.2 O0beMHO-TJIAHHPOBOYHbBIE H KOHCTPYKTHBHBIE PellieHus!

4.2.1 MaiuuHbl, YCTAaHOBKM M 000pYyJ0OBaHME, CO3AAIOIIME 3HAYMTEIIbHBIE
AUHAMUYECKUE HArpy3Ku, CHAEAyeT pacrnojararb Ha I0JIy [EpBbIX JTakel
MHOTO3TaKHBIX 3[aHW WM Ha OTACHbHBIX (DYHIAMEHTAX, HE CBS3aHHBIX C
KapKacoMm.

YcTaHaBnuBaeMble BHE 3[aHUI HA CAMOCTOSTENBHBIX (DYHIAMEHTAX MallHHBI
¥ YCTAHOBKH (HampuUMeEp, JU3EIH, KOMIPECCOPHI, KOTPbI, MOJIOTHI), SBIISIOLIMECS
UCTOYHUKAMU KOJieOaHUi, MepeatoIMXcsl Yepe3 rPYHT Ha Olu3Jiekalue 31aHus,
CIIEYET pacrnonaraTh Kak MOYKHO JAJIbIE OT JKMIBIX U OOLICCTBEHHBIX, a TAKXKE OT
ITPOMBIIIICHHBIX 31aHHH.

4.2.2 B0o3MOXHBI JIBa BHJA CBSA3M MallMH W 00OPYIOBAaHUS C HECYILIUMH
KOHCTPYKLUSAMMU:

a) JKeCTKas CBs3b. BHI CBS3W, TNPH KOTOPOM MalllMHA WM SJIEMEHT
000pyI0BaHUS CBA3AHBI C KOHCTPYKLIMEH CriENUAIbHBIMU KECTKUMU KPETJICHUSIMU
WIIN OTIMPAKOTCS HA KOHCTPYKLMIO O€3 KPETITICHUI;

0) rulkast cBA3b: BUJL CBS3H, MPH KOTOPOM MEXKJIy MALIMHON MM DJICMEHTOM
00OpynOBaHUS M HECYILEH KOHCTPYKIMEH BBOISTCS MOAATAMBBIC BCTABKU —
BUOPOM3OIATOPHl € [ENBI0 YMEHBIICHUS JWHAMMYECKOrO BO3JCHCTBMS Ha
KOHCTPYKIIMIO (AKTUBHAS BUOPOM3OJISLIUS) WM C LEJbI0 U30JISUUN MAllUHbI WIN
npudopa OT KOACOMOIEHCS KOHCTPYKIIMU (MaCCUBHAs BUOPOM3OIISLINA).

Jlns Kakaoro w3 ykKasaHHbLIX BUAOB CBA3€d MaliuH Wid 0OOpyHOBaHUS C
HECYIIMMHU KOHCTPYKLHUSAMH JOMYCKAETCS [Ba CMOCO0a yCTaHOBKH:

a) HENOCPEACTBEHHO HA KOHCTPYKLIMIO WIH BUOPOHU30JIATOPSL,

0) Ha cneuManbHbBIi MOCTaMEHT (O€TOHHAS WM JKEIe300€TOHHAs MOAYLIKa,
METa/UIMYecKass pamMa W T. [.), ONHUPAIOUIMNCS HA KOHCTPYKIMIO WIN

BH6pOH3OHHTOpr WM SBJISHOIUANCS YaCThIO KOHCTPYKLHH.

[IlpuMecyvyaHuA

1 Bo wm3bekaHHe TOPH30HTAIBHBIX CMEHICHHH CBOOOAHO CTOAIMX HIH BHOPOH30IHPOBAHHBIX MALIHH
CTICAYET YCTAHOBHTh YCTPOMCTBA KPeMIeHHH Wil OOKOBBIX YIIOPOB, MPETATCTBYFOIIHX 3THM CMCIICHHSM.

2 Pasmepsl m BEC MOCTAMCHTA TIPH VCTAHOBKC HA BHOPOHM30IATOPHI, KPOME OOBIMHBIX KOHCTPYKTHBHBIX
TpeOOBAHMI, OTIPSACTAFOTCA JHHAMHMECKHM PAcueTOM It odecneteHH Hagaekamero sdiexra BHOPOH30IALHH.

423 MamuHel U yCTAaHOBKH C OOJBUIMMHM JAWHAMUYECKHMH Harpy3kamu
crenyeT onupath (1100 MOABEIIMBATH) HA CTICHMAIBHBIC OMOPHBIE KOHCTPYKIIMH,
UMEIOIIUE CAMOCTOSTE/IbHBIE (DYHIAMEHTHI, HE CBSI3aHHBIC C KapKacoM 3naHus. B
OTZENBHBIX CHy4YasX CHEAYET TaKKE€ TNPHUMEHATH OMOPHBIE KOHCTPYKIMH,
COEMHEHHBIE C KOJIOHHAMU KapKaca, HO HE CBSI3aHHBIE C IEPEKPLITHIMU.

4.2.4 KOHCTpYKUMM 3HaHWK M COOPY)KEHMH, B KOTOPHIX YCTAHABIMBAIOT
MallluHbl U OOOpPYINOBAHUE C JWHAMUYECKUMH, B TOM YHCJIE WMIYJIbCHBIMU
Harpy3Kamu, CI€IyeT BHITIOTHATH U3 XKeIe300€ToHa.

[Ipy Hanuuuu mMauiuH kareropuu auHamudHoctu 1V (tabmuna 4.7) caeayer
NPUMEHSATH MOHOJIUTHBIE U COOPHO-MOHOJIMTHBIE HKENE300€TOHHBIC KOHCTPYKLIUH.

4.2.5 VCTpOMCTBO MEPEKPHITHH AOKHO OOecrneuyuBaTh JAOCTATOUYHYIO
’KECTKOCTh B CBOEH MJIOCKOCTH, YTOOBI FTOPU30HTAIBHbBIC TUHAMUYECKUE HATPY3KU
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pacnpenensiiuch Ha BCE paMbl Kapkaca MW CTEHBl 37aHus (OTCEKa, €C/IM 3aHHe
paspe3aHo JepopMaiOHHBIMA IBAMH ).

[Ipy NpOEKTHPOBAaHMM COOPHBIX KENE300€TOHHBIX TMEPEKPBHITHI  CIEAYET
peycMarpuBarh COOTBETCTBYIOLLUE KOHCTPYKTHBHbBIC MEPOIPUATHS,
00ecneynBarOIME CBA3b TUIAT APYT C APYrOM. J(epeBSHHBIC MEPEKPHITHS B BUAC
HACTHJIOB 110 METAUIMYECKUM Oajkam [0J MallWHbl ¢ JIMHAMHYECKHUMHU
HArpy3KaMu BbILLIE KATETOPUHA AMHAMUYHOCTH | IPUMEHATH HE CIIEAYET.

4.2.6 Ilpn HEoOXOAUMOCTH >KECTKOCTh KapKaca 3JaHusi WIH COOPY KECHHs
CJIEYET MOBBIIATHE C [MOMOLILIO CHELUAIBHBLIX JOMOJIHUTENIBHBIX Juadparm,
CBA3aHHBIX C KapkacoMm. Jluadparmel [A0OMyCKAaeTcs BBHIMONHATH B BHAC
’Kee300€TOHHBIX MEPErOPOOK M paM, KPECTOBBIX WU MOPTAIBHBIX CTaIbHBIX
cBa3eil.  JKEeCTKOCTh 3JaHMsi B TMPOJOJIBHOM — HANPAaBICHUM  JOMYCKAETCA
YBEIMYHMBATH IyTEM 00pa30BaHUs MPOJOIBLHBEIX paM € JKECTKMMHU Y3JaMHU 3a CueT
JKECTKOTO COCIMHEHHUS PUTENIEH ¢ KOJTOHHAMM.

KecTkocTh  KapKacHO-MAHENIBHLIX  3JaHUM  CJICAYET [OBBIMIATL I[IYTEM
COOTBETCTBYIOIIEH PACKIIAIKA CTEHOBBIX ITAHENEH.

427 B Hecymmx KOHCTPYKUUSIX, [OABEPrarOlIUXcs  BO3IACHCTBUIO
JAMHAMUYECKWX HArpy30K, MPUMEHEHHE OeTOHA MPOEKTHOM Mapku Huxke B20 He
JOITYCKAETCSL.

4.2.8 B npeaBapuTenbHO HAMPSDKEHHBIX KENE300€TOHHBIX KOHCTPYKLMAX,
MOJJIEKALIUX PacUYETy HA MPOYHOCTH C YYETOM BBIHOCIUBOCTH, MUHUMAaJIbHAs
NPOEKTHAs Mapka OeToHa M KyOMKOBas MPOYHOCTH OETOHA MpH €ro o0KaTHu
0N KHBI ObITH yBenUueHbl Ha 20 % — 25 % mo OTHOIIEHUIO K TPOYHOCTH OETOHA,
NPUHATOMN MPU CTATUYECKOM pacyere.

429 B kene300€TOHHBIX KOHCTPYKLMAX, MOMAIEKALIMX pacyeTy Ha
MPOYHOCTb C YHETOM BBIHOCIMBOCTH, apMaTypHAsi CTa/Ib IPUHUMAETCS 10 TaOIHLEe
4.1 B 3aBUCMMOCTH OT TEMIIEPATYPHBIX YCIOBUN SKCIUTYATALMUA KOHCTPYKIUH.

4.2.10 [lnst KOHCTPYKUMIA, HE MOMIEKAINUX PACUYETy HA IIPOYHOCTH C YYETOM
BBIHOCIIMBOCTH (5.7), apmarypHas CTajlb IPUHUMACTCA B COOTBETCTBHHU C
tpeboBanusamu  CII  63.13330, npenbssisseMbIMH K KOHCTPYKLIMSM,
PacCUYATHIBAEMBIM HA CTATHYECKUE HATPY3KH.

Tad0nuna 4.1 —Cpoanasi Tabauua aJasi onpeaejeHusi 00,1aCTH NPUMEHEHHsI
apMaTypHbIX cTajeii B ’Ke1e300eTOHHBIX KOHCTPYKIHAX,
NMOABEPraloLIHXCsl AeiiCTBHIO THHAMHYECKHX HATPY30K

TemnepaTypHbie yClI0BuUsl
SKCIUTyaTallii KOHCTPYKLIHI

XHUMHYECKHI COCTaB
(mapka) cranu;

Hd OTKPbITOM BO3AYXEC U B
HCOTAIIJIHBAEMBIX 3MaHHAX

=
®
HOPMATHBHBIE £
By 1 K1acc apMatyphbl ﬂ(I:KYMeHTbl % % E npu Temmneparype, °C
? < = T
RERRAMSRIARAANS '::( z (?";( Hike —30jamxe —40
Ka4eCTBO apMaTypbl € “lno—30
o no—40 | no—55
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ApwmarypHas craib kinacca A-I | Cr3kn + + + +

(A240) Ct3mc i & i —
Ct3cm -4 7 + - -
no 'OCT 5781

ApmatypHas crasb knacca A-IIT | 35T°C & + - )

(A400) 25I2C + + + +
3212Pnc | g £ - -
no 'OCT 5781

Cranb apMaTypHasi Cxbon + + + +1)

TEPMOMEXaHHHUECKH CrSne * & s +

YIIPOUHEHHAs 115 no 'OCT 10884 6-40

KeJ1e300€TOHHBIX KOHCTPYKLIMIA

kiacca AT5S00C

Cranb apmatypHas 2512C + + + +

TEPMOMEXAHUYECKH 351C + + — -

VIIPOYHEHHas 1S 28C 1040 | + T T =

#ene300eToHHbIX KOHCTpykuui | 271C + + — =

kiaacca AT600C (AT-IVC) no 'OCT 10884

ApmatypHas crasb kinacca A-IV | 20XI21] 10-32 | + + + +2)

(A600) no 'OCT 5781 (36—40)

Cranb apmaTypHas

TEPMOMEXaHHUUECKH

YIPOYHEHHAas! ISt

HKEIe300€ TOHHBIX KOHCTPYKINH

Kj1acca:

AT600 20rC 1040 | +2 | +? +2 +2

AT800 20I°C, 20I°C2, 1032 | +2 | +? +2) +2)
08I"2C, 10I'C2, 28C,
2512C, 22C

AT11000 201°C 201C2, 25C2P +2 | 42 +2 +2
no 'OCT 10884

[Tposonoxa apmatyphast BP-2 [IoI'OCT 7348 - F + F +

kjaacca npounoctu 1400, 1500

Kanat apmartypnsiii (npsian) K7 | ITo'OCT 13840 - + + + +

kjacca npoyHoctu 1400—-1700

) ApMatypHas CTab MOKET NPHMCHATHLCA TONBKO B BA3AHBIX KAPKACAX H CCTKAX.
* ApMaTypa MOKET MPHMEHATHCA B BH/IE TEIBIX CTEPKHEH MEPHOH [UTHHBL
[TpumeyanHe— 3HaK «+» 03HAYACT MPHMEHEHHE JOMYCKACTCA, 3HAK «—» — MPHMEHEHHE HE JOTYCKACTCA.

4.3 /luHaMHYeCKHEe XaPAKTEePUCTHKH MATEPHAJI0B KOHCTPYKIHH

4.3.1 PacueTHbIC COMPOTUBICHHS MATEPUAIOB CTPOUTEIBHBIX KOHCTPYKUMM,
BOCIPUHUMAIOLIMX  JIMHAMMYECKUE HArpy3kd OT MalllH, YCTAHOBOK U
000pyIOBaHUs, TMPUHUMAKOT HE3aBUCHUMBIMH OT CKOPOCTH AePOpPMHUpOBAHUS W
PaBHBIMU PACUYETHBIM COMPOTUBJICHUSIM TPU CTATHYECKOM HarpykeHuu. Moayiib
YIPYrOCTH MaTepHaioB MPH TMHAMWYECKOM HArpy>KEHWH MPUHUMAKOT PaBHBIM
CTATHYECKOMY MOAYJIIO YIIPYTOCTH.

3HaueHHe MOYJs CABMra MpuHUMaroT paBHbiM 0,35 o1 Mmoayns FOnra.
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[MpuMecvyanus

1 Tlpu pacueTe OrpasKkIAIONIHX H HECYIIHX KOHCTPYKIHUI HA KPAaTKOBPEMEHHBIC OTHOKPATHBIC THHAMHUCCKHE
BO3ACHCTBHA, HE CBA3AHHBIE C HOPMATBHOH paldoTOil MAalWH, VCTAHOBOK W O0OpYIOBAHHMA (HANPHMED, INpH
aBapusX), JOIYCKACTCA Pa3BHTHE MIACTHUCCKHUX Ac(opMalHii H pa3pyLICHHE OTACIBHBIX 3JICMEHTOB KOHCTPYKIIHIL,
€CITH 3TO HE BBI3BIBACT HEOOPATHMBIX MOCTCACTBHIL. [IpH 3TOM CleAyeT YUMTHIBATH YBCIHUCHHE TPEACTIOB
MPOYHOCTH M TEKYYECTH MPH BBICOKAX CKOPOCTAX A¢(hOPMHPOBAHHSL.

2 Tlpu NpPOBCACHHH IHHAMHYCCKHX PACYCTOB HECYIIMX KOHCTPYKUMIT B KAYCCTBE MOy ympyrocrd [
CEayeT MPHHHMATS:

JIs CTAJIbHBIX KOHCTPYKLHI — MOJY Tb IIPOA0IBLHON YIIPYTOCTH;,

OCTOHHBIX H JKEIC300CTOHHBIX KOHCTPYKIHH — MOYIIb YIIPYTOCTH OETOHA IPH CHKATUH,

KAMEHHBIX H aPMOKAMEHHBIX KOHCTPYKIMH — HAYAIBHBIH MOIYIb YOPYLOCTH KJ1aIKH;

JepeBsiHHBIX KOHCTPYKIMH /7 = 10 MITa He3aBHCHMO OT NOPOBI APEBECHHBL.

Jita Moyl CABHIA KHPNHYHOH KIaAKH H OCTOHHBIX NAHEIEH OrpaskIeHHs JOMYCKAETCA HPHHHMATh
npubuKeHHOE 3HaUeHue G = 0,3 F, rae F — Ha4anbHbId MOTY/Ib YIPYTOCTH KHPIHYHOMH KA KH.

4.3.2 CnocoOHOCT, Marepuana KOHCTPYKLMI  TOMJIOIIATh  SHEPIHHO
KOJIeDaHUH BCJIEICTBHE BHYTPEHHErO TpPEHHs, OOYC/IOB/IMBAOLIAS 3aTyXaHue
CBOOOAHBIX KOJNEOaHW, XapakTepusyercss KO3(P(PUUMEHTOM TMOTIOWEHUS V),
NPEJACTAB/ISIONIMM  OTHOIIEHUE  SHEPruM, HEoOpaTruMoO  TMOIVIOIIEHHOH B
KOHCTPYKIMHK 3a OJWH TMOJHBIH LMK KOIeOAHWM, K TMOJHOM SHEPruM yOpyrux
KoJe0aHuil KOHCTPYKLUUY 3a TOT ke uuki1. Koagduuuent nornouienus y paseH
YABOCHHOMY JIOTapu(PMHUUECKOMY JACKPEMEHTY O COOCTBEHHBIX KoJieOaHui
KOHCTpYKUMi. KoaduumeHt Heynpyroro cConpoTUBIICHUS Y, 3HAUEHUSI KOTOPOro
JUIS.  Pa3IMyHbBIX MaTepHalioB (MpM  M3THOHBIX KOJEOAHMAX KOHCTPYKLIMA)
npuBeIeHbI B Tabuile 4.2, BBIYUCISIOT 110 popmyJie

ol (4.1)
2r &

Juddpepenumanmeii  ko3pPuumMeHTa HEYnmpyroro  CONPOTHBICHUS MO
Kareropusiv  auHaMuuHocTH  (Tabmuua  4.2) OpuOMDKEHHO — YYUTHIBAETCS
3aBUCMMOCTb TOTJIOLIEHUS] 3HEPrUM BCICACTBUE BHYTPEHHETO TPEHUS OT
JUHAMUYECKUX HAMPSOKEHUM B KOHCTPYKIMSIX.

Tabnauna 4.2—-3navenusi kodpduunuenra y

3HaueHus koadduumeHTa y
Matepuan IPU AUHAMUHYECKOH pU JUHAMHYECKOH Harpy3Ke
Harpyske kareropuii I u Il kareropuii 11T u IV

DKene3obeTon:

HeHanpsi>KeHHbII 0,05 0.1
NpeABaPUTESIbHO HANPSKEHHbII 0,025 0,05

[IpokaTHas cTanub 0,01 0,025
Kupnuunas knagka 0,04 0,08

Jlepeso 0,03 0,05

433 B cayyae COCTaBHOW, MHOTOCIONHHOM #W  KOMOMHMPOBAHHOM
KOHCTPYKLIMH, BBIMOJHEHHBIX W3 Pa3IMYHBIX MAaTepuaioB, Kod(pduuueHt vy
BBIUMCIIAIOT N0 hopmynie

= (4.2)
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rae Yy, — KO3(pUUHMEHT HEynpyroro COMPOTUBIICHHUS #M-TO DJIEMEHTA WU
COCTABHOM YacTH KOHCTPYKIIMH;

D, — )ECTKOCTb 1-T0 DJIEMEHTA UM COCTABHOI YacTy,

M — YUCIIO DJIEMEHTOB WJIM COCTABHBIX YAaCTEH KOHCTPYKLIHMH;

D — cymMMapHas )KeCTKOCTh, BbIUMCIsieMas o opmysie

D= iDﬁ,
-l

JKecTKOCTh  COCTaBHBIX YACTEl Il  MOHOJIMTHOTO CEUEHMsSl CIEAYET
OIpPENENSITh OTHOCUTEIbHO HEATPAIBHOM OCH BCETO CEUCHMS, [UIsi HEMOHOJIUTHOTO
— OTHOCHUTENIBHO CBOCH HEUTPAIBHON OCH.

434 PacuerHeie CONPOTUBJICHUS MaTepUaIos KOHCTPYKUUH,
NOJBEPraloIMXcsi JCHCTBUIO CTATUYECKUX U DHU30AMYECKUX JTUHAMUYECKHX
Harpy3ok (4.4.2), cneayer npuUHUMATh TAKAMM JK€, KaK M TPH pacyeTe Ha
MOCTOSIHHBIE CTATUYECKUE HATPY3KH.

4.3.5 PacuetHbie COMPOTHBIICHUSA MaTepranoB KOHCTPYKIIUH,
NO/IBEPraroIuXxcs OJIHOBPEMEHHOMY JNECHCTBUIO CTATHUECKUX U CUCTEMATHUYECKUX
JNHAMUYECKUX Harpy3ok (4.4.2), cineayer BBIYMCIATH MYTEM YMHOMKEHHS
pPacyYeTHBIX CONPOTHBICHUMA JUIA CTAaTHYECKUX HArpy30K Ha IOHWKArOLIUH
KOO(PPUUUEHT p, 3aBUCAUIMA OT OTHOLICHWS HAMMEHBIIErO HANPSDKEHUS B
PACCUMTBHIBAEMOM CEYEHMM DJIEMEHTA Gpin K HAMOONBIIEMY HAMPSHKEHUIO Cmax
(KaK10€ HamnpssKeHUEe CO  CBOMM  3HAKOM) M ONPEJEIieMBblil  COIIacHO
ACHCTBYIOIIMM HOPMATHBHBIM JOKYMEHTaM (cTaibHble KOHCTpykuuu — CII
16.13330; xene3oOeronubie koHcTpykumu — CIT 63.13330). OtHoweHue
HAMMEHBILIETO HAMPSDKEHHS K HAMOOJIBbIIEMY P BEIYUCISIOT 1O (popMyJie

o 1-5

— muH 43
= 138" (33

rae S > 0 — oTHowIeHWE aOCOMKOTHON BENMUYMHBI HAMOOJBIIETO AMHAMHYECKOTO
HanpsoKeHust (ycuiusi) K aOCOMIOTHOM BEIWYMHE CTaTUHYECKOrO
HATPSDKEHUSE (YCUITHSL).

4.3.6 JKeCTKOCTh HECYIIMX KOHCTPYKIMI, BOCTIPUHAMAIOIIMX AMHAMUYECKHE
HArpy3Kd SKCIUTyaTalMOHHOTO XapakTepa, CICAYeT ONpelesTh 1o (opmyam,
UCTIONB3YEMBIM B CTATMYECKMX pacyeTax, MpW YCIOBUM yNpyroi padoTsl
maTepuaa.

KecTkocTh  M3rndaeMbIX  DIIEMEHTOB  JKEJNE300€TOHHBIX  KOHCTPYKLMH,
OPUMCHAEMbBIX B IMPOMBIUUICHHBIX 3JaHMSIX MO MaUIMHbI W YCTAHOBKU C
JVHAMUYECKAMHU HArpy3Kamu, MPU ONPEACTICHUM TMHAMMUYECKUX MEPEMEILCHUI 1
HAIPsHKEHUH I0MYCKAETCs ONPEALIsTh 1Mo Gopmyie

B=EqsJ, (4.4)
rjae Es — MOAYJb YIIPYrocTu OETOHa;

J — MOMEHT MHEPLMU NONMEPEYHOTO CEYCHUS 3MEMEHTA (U1 apMUPOBAHHBIX

KOHCTPYKLHHU O€3 yueTa apMaryphl).

10
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4.3.7 XKecTkocTh M3ruOaeMbIX JJIEMEHTOB JKEI€300€TOHHBIX KOHCTPYKLMI
OpU HAIUYUH COOTBETCTBYIOLIUX DJKCHEPUMEHTAIBHBIX JIAHHBIX JIOIYCKAETCA
OMPENENSTH ¢ YYETOM PACKPBITHS TPEUIMH B PACTAHYTON 30HE OETOHA.

4.4 JluHaMH4YecKHe HATPY3KH OT MAILIMH H 000PYy10BAHHUS

4.4.1 JlnHaMMuecKas Harpy3ka XapakTepu3yeTcsi BHAOM (CHJIa, MOMEHT),
3aKOHOM M3MEHEHHs BO BPEMEHU €€ BEIMYUHBI (FapMOHUYECKAs, IIEPUOIHYECKA,
UMIYJIbCHAs, BHE3AHO MPHUIJIOKEHHAA), PACTIPOCTPAHEHUEM  (HETIOABMIKHAS,
JABUKYLIASICS ¢ MIOCTOSHHOM WJIM IEPEMEHHONW CKOPOCTBIO M JIP.), HAIPaBICHUEM
(BepTUKa/IbHAS, TOPU3OHTAIbHAS M JP.), XapakTepoM paclpeieieHus 10
KOHCTPYKLIMH (COCPEAOTOUYCHHAS, PACTIPEACICHHAS O 3aJAHHOMY 3aKOHY ).

4.42 ]JlunaMu4ecKUe HArpy3kd B 3aBHCUMOCTH OT IPOJOJDKUTEIILHOCTH
BBI3BIBAEMBIX MU KONEOAHNI U MEPUOAMYHOCTH AEHCTBUSA ACTATCS HA €AUHUYHBIC
U BbIHYK/ICHHbIE. K eMHUYHBIM HArpy3kaMm OTHOCSTCS OJMHOYHBIE UMITYJIbCHI U
yIapel, KPaTKOBPEMECHHBIE TMEPETPY3KM B ABAPUMHBIX PEKMMAX, HArPY3KH,
BOZHUKAIOIIME I[IPU IYCKE M OCTAHOBKE MAIIMH BO BpeMs Nepexoja uepes
PE30HAHC (MPH YUCIE MYCKOB B CYTKM MEHee NATH) U T. A. K BBIHYKACHHBIM
Harpy3kam OTHOCATCS NEPUOAUYECKUE U HENEPUOAMYECKUE HArpy3Kd IpH
peryispHoii paboTe MamMH W YCTAaHOBOK B paboueM pEeKMME, a TakKe
MHOTOKPATHBIE MMITYJIbCl W yJapbl, NPH JECHCTBHM KOTOPBIX HEOOXOAUMO
YVUMUTHIBATH YCTAIOCTHBIC YPPEKTHI.

4.4.3 ]JluHamMu4ecKue Harpy3kd OT MAlIWHBl WIM MEXaHHU3Ma IOJHOCTBIO
OIIPEIEIICHBL, €CIIM U3BECTHBI HAPABICHUE, JTMHUS JICHCTBUS U 3aKOHLI U3MCHCHMS
BO BPEMEHH MX INIABHOTO BEKTOPA U ITTABHOTO MOMEHTA.

4.4.4 HopMarTuBHBIE JIUHAMUYECKUEC HArpy3KH, pa3sBUBAcMble MallMHAMMU,
cneayet onpenensath no 4.4.5, pacuetHoie — 1o 4.4.12.

4.4.5 HopmaruBHOE 3HAYCHHWE AaMIUIUTYAbI JAWHAMUYECKON Harpysku K,
W3MEHSIOIIEHCS BO BPEMEHH MO TAPMOHMYECKOMY 3aKOHY, BBIYUCIAIOT IO

popmyie

R = meo?, (4.5)
rae m — Macca BO3BPATHO-MOCTYIATEILHO IBHIKYIIMXCS WM BPAINAIOIIHXCS
YacTeil MaIMHbL, BEIYKCIseMas o Gopmyne

G
m=—,
g

3aeck (G — HOMMHAIBHBIA BEC BO3BPATHO-MOCTYMATEIBLHO JBMKYLIUXCS WM
BPALLAOLIMXCS YaCTEH MALIMHBI,
£ — YCKOPEHUE CUJIbI TSIKECTH,

e — aMIUIUTyaa TIEPEMEILEHUH LIEHTPaA Mace, paBHAs PaINyCy SKCHEHTPUKA,
MOJIOBUHE X0/1a B MALIMHAX C BO3BPATHO-MTOCTYNATE/ILHBIM JABHIKEHUEM
MacChl, HOPMAJIbHOMY 3KCLEHTPUCUTETY BpallAtOILCHCS MacCchl B
POTALIMOHHBIX ~ MANIMHAX WM HOPMAJIBHOMY  MPHUBEICHHOMY

IKCLICHTPUCHUTETY TP CIOYKHOM JABMIKEHHM HaCTEH;
® — KpyroBas 4acToTa BpalleHWs TJaBHOTO Bajla MAalIWHBI, paj/c,

BbIUUCIsieMast 110 popmyiie
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_Nx
307
31ech N — unciio 000pOTOB IMTABHOTO Bajla MALIMHBI B 1 MUH.

Jlnsg MatMH ¢ KOHCTPYKTUBHO HEYPABHOBELIEHHBIMHU ABM)KYILIMMUCS YaCTAMU
(HanmpuMep, JUIA MAllliH C DKCICHTPUKOBBIMH MEXaHM3MaMmH) 3HauyeHue G
OMPEACTAOT KaK CyMMY BECOB JBWKYLIMXCS 4YacTed, a e — Kak paauyc
IKCLEHTPHUKA.

Jlnsg MalmuH ¢ HOMWHAQJIBbHO YPABHOBELIEHHBIMU BPALLANOUIMMHUCS YaCTSIMH
(ueHTpu(yru, BEHTHISATOPSI U T. I1.) 3HaueHue (5 MpeaCcTaB/IseT co00i MoaHbIH Bec
BpalIarOIIMXCs YacTel (HanpuMep, B ueHTprdyrax — Bec OapadaHa U Bajga BMECTE
C 3ano0JHEHMEM), a 3HAUYEHHE ¢ — DKCLUEHTPUCHTET, PaBHBIA pacueTHOMY
CMEIICHMIO LIEHTPA BPALLIAOIIMXCS MACC OT OCH BPALLEHMS.

HopmartuBHOEe 3HAUEHHE AaMIUTMTYJ BEPTHKAJILHOW W TOPU3OHTAIBLHON
COCTABIISIOIIEH HATPY30K Ry, Ky BBIYACISIOT 1O (hopmyIie

R,=R,=uY G=puG, (4.6)
i=1

rae | — ko3(puuueHT nponopUUOHATBHOCTH, NpuBeAcHHbIH B Tabmuue 9 CII
26.13330.2012.

4.4.6 Ilpm pacuere KOHCTPYKIMH HA WMIIYJIbCHBIC BO3JICHCTBUS B
3aBUCUMOCTH OT BPEMEHM JACHCTBUS CIEAYET pasivMyarh JBa BUAA HArpy30K:
KPAaTKOBPEMEHHBI WMMIYJIbC W MIHOBEHHBI uMNyJbC. MMIylIbC cuuTaercs
KPaTKOBPEMEHHBIM, €CIIM MPOAODKUTENBHOCTh ero acicteus 0,17, <t <2571 u
MTHOBEHHBIM, €CIM TPOJODKUTENBHOCTh mMMnyabca T < 0,17,. 3pecy 77 —
HauOOIbLIMI (OCHOBHOI), 7, — HAUMEHbBUIMNA MEPUOIBI COOCTBEHHBIX KOJIEOAHWI
KOHCTpYKUMHU. [lns KOHCTpykuuu ¢ 1-i crenenbto cBodoawl 1, = 73, s
KOHCTPYKLIMU ¢ OCCKOHEYHO OOJBIIMM YHCIOM CTeneHel cBOOOAbI Npu

OnpeaeneHU BUAa MMITYJIbCa AomycKaeTcs mpuaumats 7, = 0,057.

[IpuMevyaHus

1 Ilpu Tt > 2,57}, pacyeT KOHCTPYKUHH HA JCHCTBHC HATPY3KH P(f) CICAyeT CBOIHTH K €¢ CTATHYCCKOMY
pacHeTy Ha JCHCTBHE SKBHBAICHTHOH HATPY3KH ¥ Po. rae Po — MAKCHMANBHOS 3HAYCHHE TICPESMCHHOM HATPY3KH, a ¥
— xoa(punuent, onpememsembrii mo tabmuue 4.3 B 3aBHCHMOCTH OT BHAA (yyHKUMH P(f) W OTHOCHTEILHOH
MPOACIGKHTEILHOCTH AEHCTBH CHJIbl T' = T/ 77, cTpeMsmelics ¢ yBeIuueHueM T K 1 umu 2.

2 Pacuer KOHCTPYKIUMH HA BHE3AIIHYK) HATPY3KY HIH Pasrpy3Ky CJICAYET NPOBOJHTL TAK/KE COTJIACHO
npuMeyanno 1. B 3toMm ciaydae Py — BEIHYMHA MPHJIOMCHHOH WIH CHATOH HArPY3KH, ¥ = 2 118 BHC3AMHOM
HATPY3KH M % = | — 115l BHE3AMHON Pa3rpy3Ku.

4.4.7 Tlpn pacueTe KOHCTPYKUMHA € n CTENEHAMH CBOOOJBI HA MMITYJIbCHBIE
HArpy3Ku, COTJIaCHO HACTOSIUEMY CBOAY MPaBUil, KPATKOBPEMEHHBIH HMITYJILC,
ACUCTBYIOLIMI HA KOHCTPYKLMIO, CIEAYET 3aMEHATh, B LENAX yao0cTBa M
CAMHCTBA METOJA pacyera, COBOKYIMHOCTBIO # HKBHBAJICHTHBIX MIHOBEHHBIX
UMITYJIbCOB, COOTBETCTBYIOLIMX Pa3IUYHBIM COOCTBEHHBIM (opmaM koneOaHwuii
KOHCTPYKLIMH.

MTrHOBEHHBIH MUMITYJIbC, SKBUBAJICHTHBIA KPATKOBPEMEHHOMY 10 HaYaJIbHOM
aMIUTUTYJE /-0 TOHA COOCTBEHHBIX KOJE€OaHWI KOHCTPYKLMHM S;, BBIUMCIAIOT MO

(opmyie

w

Si=5S3i=1,2,...,n). (4.7)
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Tabnuuna 4.3—3uauenusi KOOPPHIUHEHTOB &, )

®Dopma ummnynsca f{1)
0] L fn) f(r) il £lr)

=3 X =3 X g % g % g X g X
0,01 1,000 | - | 1,000 - |1,000| - 1,000 - 1,000 | - 1,000 -
0,10 0,983 — [0,990| - [0990 | - [ 0,991 - 10994 | - 0,993 -
0,20 0,936 — (0958 — [0958 | — [ 0,963 - 10,968 | - 0,974 —
0,30 0,858 — [0,905] - [0905| - | 0,917 - 10930 | - 0,943 -
0,50 0,637 — (0,755 — [0,7761 | — | 0,785 - 10,811 = 0,849 —
0,70 0,455 — (0,569 — |[0,631| — [ 0,625 - 10,667 - 0,724 —
1,00 0318 — [0369]| — [0494 | - | 0,433 - 10480 - 0,543 -
1,40 0227 - (0253 = |0379| — | 0277 - 10,306 - 0,365 —
1,80 0,177 - (0,192 - [0,307| - | 0,192 - 10,208 | - 0,252 -
2,00 0,159 — (0,172 — (0,280 | — | 0,167 - 10,184 - 0,212 —
3,0 0,106 2 (0,112]1,05|0,195|1,84| 0,104 | 1,2 [O,117| 1,1 | 0,119 | 1,12
6,0 0,053 2 [0,054(1,03(0,102|1,92| 0,045 | 1,09 [0,056| 1,05 | 0,055 | 1,03
9,0 0,035 2 [0,036]1,02 0,069 |1,94| 0,029 | 1,06 |0,037 0,037 0,035 | 1,01
10,0 0,032 2 (0,032]1,02|0,062|1,95| 0,026 | 1,05 {0,033 1,03 | 0,032 | 1,01
15,0 0,021 2 (0,021]1,01 [0,042(1,97| 0,017 | 0,04 {0,021 ] 1,02 | 0,021 | 1,0
20,0 0,016 2 [0,016]0,01 [0,031(1,97| 0,013 | 1,03 [0,016] 1,02 | 0,016 | 1,0

IMIpuMeuyaHHEC—§ <] — KOIPPHIKCHT, 3aBHCAIMI OT OTHOWICHHS T = T / 7} MPOJOIDKHTEILHOCTH]
KPaTKOBPEMEHHOTO HMITY.IbCA K NMEPHOAY 7; COOCTBEHHBIX KOICOAHMIT KOHCTPYKIMH II0 i-My TOHY, a TAKKe OT (JOpPMBbI
HMITYTBCA: (DAKTHYECKYIO BETHUHHY S, OINpPeIC/IAEMYI0 Mo (JOPME HMITYIIbCA, BBIYHCIIOT MO (hopmye (4.8).

4.4.8 Ynap 1o KOHCTPYKLUMU JBHIKYIIMMCS WIH [MQJAIOIIKUM TEJIOM SIBJISIETCS
Oonee CINOXKHBIM CIy4aeM KPAaTKOBPEMEHHBIX WMIYJIbCHBIX HArpy3ok, MpH
KOTOPOM BEJIMYMHA, NPOAOJLKUTEILHOCT W (JOPMA MMIIYJIbCA 3aBUCAT OT
XapaKTEPUCTUK (MHEPLMOHHBIX, YOPYTrHUX, HEYNMPYTUX W TEOMETPHUYECKHX)
yIapsIOIEro Tejda W KOHCTPyKiuu. [Ipu OTCyTCTBUM HEOOXOIUMBIX JaHHBIX
BEJIMYMHY KPATKOBPEMEHHOTO YIAPHOIO MMIYJIbCa S BEIUUCIAIOT N0 (hopMyJie”

S=mvy (1 +v), (4.8)
rje m — Macca yAapsoLero Teia,
Vg — CKOPOCTh yIApsIOLIEro TeNa B HAYasle yaapa, HopMalibHas K MOBEPXHOCTH
KOHCTPYKIIUU,

v — KO3(OUIMEHT BOCCTAHOBIECHUS TNPU YyJaape, paBHbIi OTHOLIEHHUIO
HOPMAJIbHBIX COCTaB/ISIOLIUX CKOPOCTEH YIapsIOILEro Teja B KOHLE U
Havane yaapa. [Ipu 0<v < 1 yaap HaspIBaeTCs ynpyrum, a npu v = 0 —

abCONMIOTHO HEYIPYruM (cM. Tabmuiy 4.4).

* @opmyny (4.8) ¢ HEOOXOAMMBIMH YTOYHEHUSIMH CJIEAYET WCHOJb30BaTh MPHU
OnpeneJeHUH HOPMATUBHBIX HATPY30K OT MalIWUH YOaPHOTO IEHCTBUS.

13



CII 413.1325800.2018

Taodonwnmuona 44 - OpueHTHPOBOYHBbIE 3HAYeHHs Kod(pPuuuenrta v
BOCCTAHOBJICHHS NIPH yaape

" Marepuan u popma ynapsroiero tena
ATEPHATL Me€b, ATKOMHUHHUH, OEPEBO,
KOHTAKTHDYIOIeii| TBEPIbIE METAITbI (CTANH, mees bupooniymeioogg o ljlble Msirkue rnjiacTudeckue
) ) 5, TBED maTtepuanb (achanst,
HORCRAHOCTH S IJIACTMACChI
KOHCTDYKLIHH TJIMHBI, CMOJIBI, Macia
map | mapajsenenunen | wap | napauieiaenunen 1 TIp. )
Cranb 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
Hepeso 0,55 0,3 0,4 0,2 0
Kcunonur 0,2 0,1 0,1 0,05 0
Acdanbr 0 0 0 0 0

4.4.9 KoappuumeHT HaAeKHOCTH MO HArpy3ke k; CIeayeTr NMpUHMMATh MO
Tabnuue 4.5.

Tabnuna 4.5-3navenusi KOOPPHUHEHTA HANEKHOCTH 110 HATPY3Ke Ky
Koapduunent HanexHOCTH TO

Tun MalmMHbI

Harpyske kx
MaliiHbI ¢ KOHCTPYKTHBHO HEYPaBHOBELISHHBIMH, 13
BHKYLIMMHCS YaCTAMU ?
MauHbl ¢ HOMHHAIBHO YPABHOBEIIEHHBIMH, a (PaKTHIECKH 4

HCYPABHOBCIICHHBIMH OBHIKYIIHMHUCA 4YaCTAMHA

MainiHbl yIapHOTO U UMITYJIbCHOTO AEHCTBUSA 1

4.4.10 Tlpu cocperOTOUEHHOM ONMMPAHWKM MAIIMHBI HA TEPEKPHITUE CUNTATD,
4YTO JUHAMMYECKUE CHUJIbl TMPHIOKEHBI B TOUKAX ONMPAHUsi, NPU 3TOM €CIIU
OTHOIUEHUE PACCTOSHUA ¢ MEXKAY ONOpaMu MAIMHBI MO JUIMHE 3JIEMEHTA
nepekpbITus K ero nposiety / menee 0,2, TO COCPEIOTOUECHHBIE B MECTAX ONUPAHUS
MaIUWHBl CHJIBI JOIMYCKACTCS 3aMEHATH CUJIOW M MOMEHTOM, NPUJIOKCHHBIMHA B
TOYKE, SABJISIOLICHCS MPOCKUMEN TOYKKA TPUJIOKEHUS WHEPLUMOHHOW CWJIBI R Wi
UMIYJIbCa S Ha MIOCKOCTh NEPEKPBITHS.

[Ipy CHIOIIHOM OMMPAHWUM MALMHBI HA TEPEKPBITHE, A TAKXKE MPH JIFOOOM
ONMUPAHUM MAlIWHBI HA MOCTAMEHT JIMHAMUYECKUE CUJIbBI U MOMEHTHI CIIEAYyeT
CYATATh TPWIOKECHHBIMH K TEPEKPBITHIO COCPEIOTOYEHHO B OJHOW TOYKE,
ABJIAIOLICHCS MPOEKUMEH TOYKU MPWIOKEHUS WHEPUUOHHONW cuwibl R Wi
UMIYJIbCa S HA TIOCKOCTh MEPEKPHITHS.

Jlns BUOPOU30IMPOBAHHBIX MALIUH AMHAMUYECKUE CUJIBI CIICIYET IPUHUMATh
MPUIOKEHHBIMA K TEPEKPBITHIO, TIPH 3TOM IO OMOPaMM MAIIWH YCTAHOBIIEHBI
BUOPOM3OJIATOPLL.  AMIUIMTYAAQ  CHWJIbL,  [EpPEJarolieiics  4Yepe3  Kaw/blid
BUOPOM30JIATOP HA KOHCTPYKIMIO, paBHA MPOU3BEACHUID aMIUIMTY/Ibl KOJICOaHMi
CTAHUHBI, OMPEJIENICHHON B MECTE PACIOJIOKEHUS ITOW ONOPbLI, W KECTKOCTU
BUOPOM30JIATOPOB B COOTBETCTBYHOIIEM HANPABJICHUU.
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4411 Ecnu pabGouee umciio oOOpPOTOB TJIABHOTO Bajia MANIMHBI MOXKET
U3MEHATBCS B HEKOTOPBIX IHpeieiax, TO [P BLIYUACICHHM  aMILIUTY]
AUHAMUYECKAX HArpy30K HEOOXOAMMO TPUHMMATh MAKCUMAIBHOE YHCIO
00OpOTOB TJIABHOIO Bajia, a MPU MPOBEPKE CTPOUTEIbHBIX KOHCTPYKLMA NpU
PE30HAHCHBIX PEXUMAX HEOOXOAMMO YUYMTBHIBATE M3MEHCHUE IMHAMMYECKMX
Harpy30K B YaCTOTHOM I10JIOCE OT MUHUMAJIBHOTO OO MAaKCUMAaJILHOIO 3HAYCHHUH,
COOTBETCTBYIOIMX MUHUMAIBHOMY M MaKCUMAJILHOMY YHCIYy 0OOPOTOB IJIABHOTO
BaJIa.

4.4.12 PacyerHble 3HAQYECHUs] HArPY30K, YUYUTHIBAEMBIE  BBEICHUEM
ko3(duuuenTa HaACKHOCTH k; (Tabmuua 4.5), MMET B MNOAABIAIOIIEM
OOJIBIIMHCTBE CJIy4aeB JUITMTENIbHBIA XapakTep W MM03TOMY JOJDKHBI YYUTHIBATHCS
NPU PacyeTe Ha BBIHOCIMBOCTH. PacyeTHBIC HArPY3KHM, CBA3AHHBIE C SKCTPEHHBIMU
pexkumMaMy  pabOThl MalllMH WIX YCTAHOBOK (Hanpumep, OOpbIB MOJIOTKA B
MOJIOTKOBBIX JPOOMIIKAX, OCAAKKW B HEKOTOPBIX TUMAX LUEHTPUAYT U T. 1.), HOCAT
CAVMHUYHBIA XapakTep U JOJDKHBI YUUTHIBATHCS TOJIBKO ITPU MPOBEPKE MPOUYHOCTH
NOAACP/KUBAIOIIMX KOHCTPYKLMH.

[Ipu oaHOBpEMEHHOI paboTe HECKOJIbKUX MAIlMH, PACYECTHBIC HArPy3KH OT
KOTOPBIX CBsI3aHbl C OKCTPEHHBIMM PEKMMAMH, HEOOXOAMMO OMNpPEAEHsThH
ciaenyromuM odpasom. Ecimm j — o0miee 4uciio MamuH, TO pacyder Cleayer
NPOBOJUTH HA HOPMATUBHYIO HArpy3Ky OT j — /i MAIlIMH ¥ HA PACUETHYIO HArpy3Ky
or j; mawmmH, rae j; = 1 nopu j = 1+10; j;1 = 2 npu j = 1120 u 1. x. [lpu s1oM
KOO(PPULMEHT HAAEKHOCTH IO HArpPy3Ke BBOAUTCS Uil T€X MAIIWH, KOTOPHIE
PACMONOXKEHBI HEBBITOJHBIM 00pa3oM WM HMMEKOT HauOOJIbIIME HOPMATUBHBIE
JUHAMUYECKUE HArPY3KH.

4.4.13 MammHbel M YCTAaHOBKH, CO3Jal0IIME AMHAMHUYECKHE HArpy3Ku,
NOpa3Ae/iAlOT HAa TPH FPYIIILI B 3aBUCUMOCTH OT YACTOTHI BO3/ACHCTBUS HATPY3KH,
T. € OT Mepuoja MPU TAPMOHMYECKUX M TEPUOJMYECKHUX BO3JACHCTBUAX (IO
YaCTOTHOCTU) U TPOAOJIKMTEIBHOCTH UMIYJbCA MPU UMITYJIBCHBIX M yIAPHBIX
Bo3jcHCcTBUAX (Tabnuua 4.6), ¥ HA 4YEThIpE KATeropuM JAMHAMMYHOCTH, B
3aBUCUMOCTH OT XapaKTepa M YPOBHS JTUHAMUYECKOrO BO3eHcTBUS (Tabnuia 4.7).

TaObnuua 4.6—I'pynnbl MAlIHH H YCTAHOBOK 10 YACTOTHOCTH
Tun mMalnuH U yCTaHOBOK

I'pynna | Yacrora Harpysku uin npeobnanaroiuei Xapakrepuctuka  |[[IpofosKUTENbHOCTD
rapMOHMKH, LMKJI/MUH 4aCTOTHOCTH HUMITYJIbCA, C
1 Ho 400 HuskouacrorHbie bonee 0,1
2 Ot 400 oo 2000 CpenneuacToTHbIC O10,1 mo 0,005
3 Bbonee 2000 Bricoko4acToTHBIE Menee 0,005

IIpuMmeuaHus

1 Mo meprOAHYECKHM BO3ACHCTBHEM CICIYET MOHHMATD «CTIOKOHHBICY TICPHOIHMCCKHC HATPY 3KH.

2 TMox yMCIOM HHKIOB B MHHYTY CICAVET MOHHMATH YHCI0 0OOpPOTOB, ABOMHBIX XOJOB. YAAPOB H T. M. B
MHHYTY.

B tabnuie 4.7 npuBeaeHbl HOPMATHBHBIE 3HAYCHUST TMHAMWYECKUX HArpy30K
OT MaulMH W YCTAHOBOK pa3jIMYHON KaTeropuu AMHAMUYHOCTH, BbI3BIBAIOLIUX
BEPTUKA/IbHBIE KOJIeOaHusi KOHCTPYKIWi 3nanus. [lpu pacuere 3aaHuii Ha
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JCUCTBUE NOPU3OHTAIBHBIX BO3MYLIAKOLIKUX HArPY30K (T. €. MPU PacCMOTPEHUU
TOPU30HTANBHBIX KONeOaHWH 3AaHMit), a Takke B APYTHX Cayyasx, KOraa TPyaHO
YCTAHOBUTH KATErOPUIO JIMHAMUYECKONH HArpy3KH, B MPEABAPUTEIIbHBIX pacueTax
IJIsL OTpejieieHus 3HaueHus kod(uipenTa y no tadauie 4.2 clienyeT npuHuMarh
KATErOPHUI0 TMHAMUYHOCTH:

a) [pU OMpELIETICHUN AUHAMUYECKUX rnepemerenuii — I, I1;

0) npu onpeaeneHnn IMHaMuueckuX Hanpsokenuit — 11, TV.

Taodonwmuna 4.7 — Knaccupuranusi MaliuH, yCTAHAB/IUBACMbIX B

NPOMBIINLICHHBIX 3AaAHHUAX no KaTEropusim
JUHAMHUYHOCTH
3HavYeHne HOPMATUBHOI HArPy3KH
Kareropuss | XapakTepucruka A = 19 - -
SRS P — MILITHTY A2 MHEPLHOHHOH KBHBANICHTHBIA MTHOBEHHBIi
cuJibl (P rapMOHHYECKOH UMITYJIBC (MPH UMITYJIbCHOMN
Harpyske), kH Harpyske), kH-c
| Manas JHo 0,10 Jo 0,01
Il Cpennsis Ot1 0,10 go 1,00 010,01 100,10
[ bonbmas Ot 1,00 no 10,00 Ot 0,10 no 1,00
v QOuenb Oonbinas Bonee 10,00 Bonee 1,00

[TpumMeuanus

1 3HaveHHe SKBHBAICHTHOTO MTHOBCHHOTO MMIYJbCA CIEAVET OMPEACTATh A OCHOBHOTO TOHA KOHCTPYKIHH
MyTEM YMHOKEHHSA HOPMATHBHOTO 3HAYEHHA HMIYIhCA HA KOMD(HIUMEHT £, onmpenenseMsii mo Tabmmue 4.3 B
3ABHCHMOCTH OT OTHOLICHHS NPOJO/LKHTEIBHOCTH HMITYJIECA T K NEPHOLY OCHOBHOI'O TOHA 7' KOHCTPYKIIHH,

2 [pu nepHOIHYECKOM HATPY3KE B KAYECTBE 3HAYCHHS HOPMATHBHOM HATPY3KH B TA0MUE CIEAYET MPHHHMATE
HAHOOJBIIVIO M3 AMTUTHTY I TADMOHHK.

3 Ecu B OHOM M3 CMEKHBIX MPOJETOB MEPEKPHITHA VCTAHOBICHO HECKOIBKO MAIIHH, TO KATETOPHH MANIHH
CIeaveT OMPeACIaTh A1 CYMMAPHOTO 3HAMCHHS HOPMATHBHOH HATPY3KH 1O COOTBETCTBYIOMICH rpade TadIuim!.

4.4.14 Tlpu onpeaeneHud CyMMapHOTO BO3ACHCTBHUS HECKOJIBKMX MAIlIMH MITH
YCTAHOBOK OAHOTO THMA, CO3MAIOIIMX TMEPHOAMUECKHE HArPy3KH € OJMHAKOBOM
4acTOTOM WM BechMa OJIM3KMMU HYacTOTaMH, PABHOJACHCTBYIOILYIO (CYMMAapHYIO
aMIUTUTYly) BCEX HArpy30K CleAyeT YMHOXaTh HA KO PuumeHT cuHdasHocTu A,
VUUTBIBAIOIMNA cABUT (ha3 MEXAy OTAeIbHbIME Harpy3kamu. Kooduuumenr i
ClenyeT OmpeAensTh Mo rpaguky Ha pucyHke 4.1 A MamiMH M YCTAHOBOK C
ACHHXPOHHBIMHM JBUraTe/iiMA M 10 rpaguky Ha pucyHke 4.2 uid MalmH U
YCTAHOBOK C CHHXPOHHBIMM JIBUTATEISMH.
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I — HOMMHAJIBHAS YaCTOTA BOZMYIIAIONICH HATPY3KH MONAACT B OJHY H3 PE3OHAHCHBIX 30H; 2 — HOMHHAJIbHAS
4acTOTa BO3MYIAKMICH HATPY3KH, HE NONANACT HH B OJJHY W3 PE30HAHCHBIX 30H; j — YHC/I0 MALIMH

Pucynok 4.1 — I'padpux ans onpeaenenns kodgppuunenta cundasHocTH A 118 MAIIUH H
YCTAHOBOK ¢ ACHHXPOHHBIMH IBUTATEIAMH
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A — CPETHEE YHCIIO BKIIFOUCHUH B CYTKH; j — YHCIIO MAIIHH

Pucynok 4.2 — I'paduk ans onpeneneHus koddppuuuenta cuudasHocTH A 1 MAIIHH H
yCTaHOBOK C CHHX[)OHHI:-IMH ABHIATE/ISIMH

4.5 Harpy3ku, nepejaroumuecst 4epe3 BHOPOH30JTOPLI

4.5.1 [Ilepuoguueckue BO3MYIIAIOUIME HATPY3KH, [Epelaronecs Ha
NOJACP)KUBAILYH) KOHCTPYKLMIO BHOPOM30JMPOBAHHOM MAIIMHOM, CleayeT
OIPEENATH IIPU CACAYIOMINX PEKUMAX:

a) npu paboyem peKMME MAllIMHBI,

0) TmpH NMPOXOXKICHUH YEPe3 PE30HAHC BUOPOM30IMPOBAHHOW YCTAHOBKHM B
pesKuMax IyCcKa WIH OCTAHOBKY MAaLIHBL.

4.5.2 Tlpu pabouem pexxrume BUOPOM30JIMPOBAHHON MAIIMHBI BO3MYIIAOLIY IO
FapMOHUYECKYIO0 HArpPy3Ky, ACHCTBYIOMIYIO HA HOAACPKUBAIOLIYI0 KOHCTPYKLIHIO,
CIEyEeT ONMPEACHATh B OOLIEM CIy4yae KaK COBOKYMHOCTb CHWJI, MEPEAAOLIMXCS
4epes3 BCe BUOPOU30JIATOPSI.
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Cocrassronye aMIIMTY bl BO3MYIIAIOIIECH CUIIbl P, Nepeaaroieics yepes
i-i1 BUOPOM30IIATOP, ONMPEAENAIOT MO (popmyiam

B= a’.rikxf
B = (49)
B,= asz;x‘

TIE dyi, Ay, 0z — AMIUTATY/ABI BBIHYKIEHHBIX KONeOaHui i-ro BUOpOU30IATOpa B
HalpaBJICHUU OCeH X, V), =,
ki, kyi, kzi — HKECTKOCTB i-r0 BUOPOM30IATOPA B HANIPABICHUH OCEH X, V), .

B ciywyae nepuoavueckux BospeucTBuii P, dy M T. 1. HEOOXOAHUMO
0003HAYUTh COOTBETCTBEHHO AMIUIATY/bI BO3MYLIAKOIICH CHIBI U aMIUIATY MBI
KoJieOaHu# i -ro BAOPOU30IISITOPA MO KAKIOW U3 YUUTHIBAEMbIX FAPMOHUK.

4.5.3 Ecnm paccTrosHue MEXKAY KpahHUMH BHOPOMU30JATOPAMHM COCTaBISET
MeHee 1/5 mponera HeCywed KOHCTPYKLMHM, HAa KOTOPYIO OMMPAcTCs
BUOPOM30/IMPOBAHHAs  MAlIMHA, TO COBOKYNHOCTh BO3MYILAKIIKAX  CHJI,
NepeaaoIuxcs 4Yepe3 BUOPOU3OJATOPBI, MNPUOJMKEHHO CIIEAYET 3aMEHSITh
COCPEIOTOYEHHONW BO3MYILIAOUIENH CUJIOW F° W BO3MYIIAKIIAM MOMEHTOM M,
MPWIOKEHHBIMH B TOYKE KOHCTPYKLMUU, COOTBETCTBYIOLIEH LICHTPY JKECTKOCTH
BuOpomzonaTopoB.  CoCTaBisAOUIME B HAMpPaBIE€HWW  OCEH  KOOpAMHAT
COCPEIOTOUEHHOM BO3MYILAIOIIEH CUITBI P ONpeAensioT no Gopmyiam

P=aK,
B=aK, (4.10)
P =aK,
TIE dy, dy, d; — AMIUTATY bl KOJIEOAHMI NEHTPA JKECTKOCTH BUOPOU30JIMPOBAHHOM
MaIIWHBI B HAPABJICHUN OCEN KOOPAMHAT;,
K., K, K. — cyMMapHbIe )KECTKOCTH BHOPOU30JISITOPOB B HAIPABICHUH OCEH X,
¥, Z.

Cocrapisiomme  BO3MYLLAKOLWIEr0 MOMEHTAa A OTHOCUTEIBHO — Oceid
KOOPAMHAT, MPOXOALIMX YEPE3 LIEHTP KECTKOCTH BUOPOM3OJIATOPOB, ONPEAETIAIOT
1o gopmynam

M. =gq, K;ox
M-, K\, @.11)
M, =9, K;oz

e Qon, Qo Qoz — AMIUIATY/BI  BpPALIATENbHBIX KOJEOAHWH yCTAHOBKHM

OTHOCHUTENBHO KOOPAMHATHBIX OCEH;

Kor, Koy, Koz — YIJIOBBIE YKECTKOCTH BCEX BHOPOH30JIATOPOB OTHOCUTEIBHO
TEX JKE OCEH.

Ecnmu npu 3ToM BHOpoM30JMpyeMas YCTaHOBKA BO30YKIACT TOJIbKO
BEPTUKAILHBIE KOJEOaHUsi, TO aMIUIMTYLy TapMOHWYECKOW Harpysku P (Wi
OT/CTLHOM TApMOHUKM B Clyyae MEPHOAMUYECKON HArpysku), mepemarouieiics Ha
KOHCTPYKILIMIO Yepe3 BUOPOU3OJISITOPLL, ONMPEAEISIIOT o (hopmyse

P=0Q/(@>-1), (4.12)
18
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rage () — aMIUmryjga TapMOHWYECKOW CWIIbI (WM OTJE/IBHONM TapMOHHUKH),

pa3sBUBAEMO MamMHONW M JCHCTBYIOLIEH HA BUOPOU30JIUPYEMYIO
YCTaHOBKY;

o = ®©/py — OTHOUICHHE KPYroBOH YacTOTHI BBIHYXKICHHBIX KOJeOaHHH

(BO3MYILAKOLIEH HArpy3kM) K KpPYroBO 4acTtoTe COOCTBEHHBIX

KosicOaHui BH6p0H3OHpreMOﬁ YCTaHOBKHU.

ITpuMeuanue — EcmH OCHOBHAS TAapMOHHKA MNEPHOAHYCCKON HATPY3KH, ACHCTBYIOIICH HA
BHOPOU30THPOBAHHYI0 YCTAHOBKY, ABJACTCS NMPeodaataroImei, TO BEICINHE TAPMOHHKH JOIYCKACTCS HE YUHTBIBATD,
CUMTaf, YTO YCpe3 BHOPOH3OIATOPHI MEPEIACTCA TONLKO TAPMOHHUECKAS HATPY3KA C 4ACTOTOH H aMIUIMTYIOMH
OCHOBHOH rapMOHHKH.

454 Tlpm nycke WIM OCTAHOBKE BHOPOM30JMPOBAHHOM  MALIMHBI,
pasBuBatoliecii B paboyeM pexMME TapMOHMYECKYK) HArpy3ky, BO BpeMs
NPOXOXKACHHUS YEepe3 PEe30HAHC Ha TOACPKMBAIOLIYI0O KOHCTPYKIIMIO MOYKET
nepeaaBarbCs YBEIMYEHHAs MO CPaBHEHHIO C pabouyuM PEKUMOM Harpyska.
Harpy3ky P n0pu Tepexoae 4Yepe3 pe30HaHC JAOMYCKaeTcss TNPUHUMATh C
rapMOHUYECKON aMIIUTY 10

52

P=mR (4.13)
w

M KPYTrOBOM 4acTOTON ®

|

_ 2,171
o = 1+

gl 1
(1+0,145,9) ¢ | ~ Ve @ B
rae R, @ — aMIUIATyja U Kpyropas 4acToTa rapMOHMYECKOH Harpy3ku B pabouem
peXuME;
Py — Kpyrosas 4acToTa COOCTBEHHbIX KOJICOaHU yCTaHOBKUY,
Yy — KO3Q(UIMEHT HEYNPYTOro CONMPOTUBICHUS BUOPOU30IATOPOB;
& — abCOoNIOTHAs BEJIMYMHA TIOCTOSHHOTO YIJIOBOIO YCKOPEHHSI, pajl/c?;
1 — xoadpuiment nepenadu, onpenenseMslit nmo rpagukam (pucyHok 4.3)
wiu 1o opmyse

(4.14)

=
I

e 1 +[£} ‘ (4.15)

LIS

3neck m, = ’Ler}/f
q
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Pucynok 4.3 — I'papuxu ans onpenesienus kod(ppuuneHTa nepesaun ;7 nNpu nepexoje
yepes pe3oHAHC

[TapameTpbl fi W f cneayeT onpeaenatb no rpapukam (pucyHok 4.4) B
3aBUCUMOCTHU OT BEJIMYMHBI Yy / M.
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Pucynok 4.4 — I'paduk aas onpeneseHus kodgpPpuuneHTos fi v f2
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B popmynax (4.14), (4.15) 3HaK IUIIOC OTHOCUTCS K TyCKOBOMY PEKUMY, 3HAK
MHUHYC — K OCTaHOBOYHOMY. PacueT mpoBOAAT HA TOT PEKUM, NPU KOTOPOM
a0cooTHAs BEJIMYMHA YIJIOBOTO YCKOpeHUs MeHbIle, [Tpu OMM3KMX YCKOPEHHSIX B
000MX peKUMAX CIEIYET PACCMATPUBATH OCTAHOBOYHBII PEKUM.

Gopmyina (4.13) cnpaseyiuBa Ui MallUH ¥ YCTAHOBOK, HHEPLIMOHHBIE CHIIBI
KOTOPBIX CO3JAKOTCS B PE3YJbTaTe JABM)KCHUS HEYPABHOBCUICHHBIX MacC M
onpenenstores no Gopmyse (4.5) wim aHanornussM popmyaam. Ecnu ammnrty na
OUHAMUYECKON HArpy3ku () OCTaeTCss NOCTOSHHOW MPU MYCKE U OCTAHOBKE, TO
aMILUTATY Y, TEPEAArOIIYIOCS MPU NEPEXOJIE YEPe3 PE30HAHC HATPY3KH, CIEIYET
BBIYMCIIATH MyTEM YMHOXKEHUsA () Ha KOPUUMEHT Nepeaaun i, OnpeacaseMbiii
o opmyie (4.12) wnn u3 rpadukos Ha pucyake 4.3, 1. e. P=p Q.

Ecnn  BuOpouwsonvpoBaHHas  MallliHAa  WIM  YCTAaHOBKA  pa3BHUBAeET
NEPUOJMYECKY0 HArPy3Ky, TO pacueT MpH MEPEXOAE YEPEe3 PE3OHAHC CIEAyeT

MpOU3BOAHTHL HaA npeoﬁna,ﬂafomy}o FapMOHHUKY.

[IpumeuaHue— Bubpou3osuuQ MalWH yVIAPHOTO ACHCTBHA MOXKHO CUHTATh YP(PEKTHBHOH, ecim
VAOBICTBOPAETCS YCIOBHE p1 = Spui, TAE pi. poi — YaCTOTHI COOCTBEHHBIX KOJICOAHHH COOTBETCTBEHHO
BHOPOH30/IHPOBAHHOTO H HEBHOPOU30IHPOBAHHOTO 000PY I0BAHHSL,

5 OcHoBHBIE pacHeTHbIE NOJI0KeHHUsI

5.1 Pacuer KOHCTPYyKUMH HOJDKEH OOECHEUMTh MX HECYLIYIO CMOCOOHOCTH
OpH COBMECTHOM JICHCTBUM CTAaTHYECKOM M JMHAMHYECKON Harpy3ok H
OrpaHUYMTh YPOBEHb KOJNEOAHNH KOHCTPYKUMHA A TOTO, 4YTOOBI Oblia MCKIIOUEHA
BO3MO)KHOCTb ~ BPEOHOIO  BIMSIHMSL KOjeOaHWW HA 3J0pPOBbE JIIOACH |
TEXHOJIOTUYECKUM MTPOLIECC.

5.2 J1nst KOHCTPYKLMIA, HA KOTOPBIX HE IOJDKHBI HAXOUTHCS JIFOAM, MPOBEPKY
NPOYHOCTH U CTATUYECKOM YCTOMUMBOCTH CJIEIYET MPOBOAUTH B COOTBETCTBUU C
5.3, a BEIHOCJIIMBOCTH B COOTBETCTBHH € 4.3.5.

Jlns KOHCTpYyKUMH, HAa KOTOPBIX HAXOAATCS JIIOAM, CJIACAYET HPOBOAUTH
MPOBEPKY YPOBHs KOJEOaHUH MCXOAs U3 TPEOOBAHMIT CAHMTAPHBIX HOPM, a TAKKe

MPOBEPKY NPOYHOCTH € YUETOM BBIHOCJIMBOCTH.

[MpuMevyaHus

1 TIpoBepka rHOKHX CHKATHIX INEMEHTOB HA JWHAMHYCCKYI0 VCTOWUHMBOCTB B HACTOAINEM CBOJC MpPABHI HE
MPEIyCMATPHBACTCL.

2 Pacuer Ha BBIHOCIHMBOCTL CJICAYET NPOBOJHTHL TOJBKO NPH JEHCTBHH CHCTEMATHUECKHX JHHAMMUECKHN
Harpysok (4.4.2).

5.3 Pacyer Ha NDpPOYHOCTH W YCTOWYMBOCTH HSJIEMEHTOB KOHCTPYKIIHA,
MOABEPIKEHHBIX OJHOBPEMEHHOMY BO3IACHCTBHUIO CTATUYECKUX U JUHAMHYECKUX
HArpy30K, CIEAyeT NMPOBOAMTH COTJACHO YKA3aHUSM COOTBETCTBYHIOILMX CBOJIOB
[paBujl [0 pacyery KOHCTPYKLUH, OpU O5TOM BO3JACHCTBUE JMHAMHYECKHUX
HArpy30K YYUTBIBACTCS CIECAYIOIMAM 00pa3oMm:

a) pacuet u3rudaeMbIX 3JICMEHTOB Ha MPOYHOCTH MPOBOISAT MO YCIOBHIO

MP. + MP, < MP, (3.1}
rae MP; — n3rudbarolpii MOMEHT OT PACYETHON CTAaTUYECKON HArpy3KH;
MP; — n3rudaroimii MOMEHT OT PACUETHOM AMHAMUYECKON HArpy3KH (C TEM Ke
3HAKOM, 4TO U MP,);

21



CII 413.1325800.2018

MP — pacH€THOC 3HAYCHUE U3rudaroIero MOMeHTa KOHCTPYKIHH.

ITpumMmeuanue— Mg u3ruGacMbIxX IEMECHTOB IIPH NPOBEPKE HANPSKCHHI B HANIPABICHHH TNIABHBIX
PACTArHBAOMHX VCHIMH HEOOXOIHMO VUHTBIBATH AHHAMHYECKHE HArpy3ku kareropuil gumamuuxoctd III u IV.
IIpu 3TOM K HONEPEUHOH CHJIC OT PACUETHBIX CTATHYCCKHX HATPY30K CICAYET NPHOAB/IATH MONEPEUHYIO CHIIY OT
PACUETHBIX JTHHAMHYECKHX HATPY30K.

0) mpu pacyeTe CKATO-U30THYTBIX M CHXKATBIX JEMEHTOB HA MPOYHOCTH M
CTAaTHYECKYI0 YCTOWUYMBOCTh K PACUCTHBIM CTATUUYECKUM HArpy3kaMm HeoOXO0auMOo
npudaBnATe PACUCTHBIC [IMHAMMYECKME HArpy3KW, OMPEAEIsEMbIE COTIACHO
4.4.13.

5.4 PacueT u3rnbaeMbIX 3JEMEHTOB HA MPOYHOCTH C YYETOM BBIHOCIMBOCTH
[POBOJSAT 110 YCIIOBUIO

M+ MP; < Maym, (5.2)
rae M". — n3rudaronimii MOMEHT OT HOPMATUBHOM CTATUYECKOM HArPy3KH,
MP,; — m3rnbarouii MOMEHT OT PAaCYETHOM TMHAMUYECKOH HArPYy3KH (C TEM Ke
3HAKOM, uTO U M™);
My — TIPENCIBHBIA W3rHOarOMii MOMEHT [P PacyeTe Ha BBIHOC/IHUBOCTD,

onpenememmﬁ IO PaCcyYCTHOMY MpPEacity BEIHOCITTUBOCTH.

[TpuMevyanus

1 Jmst sxeme300eTOHHBIX H3THOAGMBIX 3JEMCHTOB, @ TAKKS AN BHEUCHTPCHHO CIKATHIX H BHCHCHTPEHHO
PACTAHYTBIX 3CMEHTOB CIEAYET TMPOBOJHTH MPOBEPKY HAMPSUKCHWIT B HAMPABICHWH TIABHBIX PACTATHBAFOIIMX
VCHIHH TpH ACHCTBHH HATPy30K KaTteropmit muHaMuqHOCTH III m IV, Tlpm 3TOM riaBHBIC pACTATHBAKOIIHC
HAMPSDKCHAS OT HOPMATHBHOH CTATHMECKOH W HOPMATHBHOH JHHAMHYCCKOH HATPY30K B TPEABAPHTCIBHO
HATPSKCHHBIX 3IEMCHTAX HE I0J/DKHBI IPEBLINIATE PACUCTHOTO NMPEIETA BEIHOCIHBOCTH MATEPHAIIA, ONPEIC/IIEMOT0
COTJIACHO VKA3aHWAM HACTOSMICTO CBOJA MPABHIL A B JJIECMEHTAX C HEHANPATAEMOH apMaTypoil B CIyuae, ecim
[JIABHBIC PACTATHBAIOIING HATIPSIKCHUSA IPEBBINAIOT PACUCTHBIN PEC) BBIHOCIHBOCTH, HX PABHOACHCTBYIOIIA 1O
HECHTPANIBLHOH OCH MO/UKHA OBITh MOJHOCTBI) BOCIPHHATA MONCPCYHON M OTOTHYTOH apMaTypoH., HANPSKCHHS B
KOTOPOH HE JOJIKHBI NPEBBINATL PACUYETHOIO MPEIEIA BBIHOCIHBOCTH.

2 Yenosud (3.1), (3.2) A0LKHBI BRINOTHATCA 11l HATPSGKCHUH M BHY TPCHHHX Y CHITHH 00OHX 3HAKOB,

5.5 Ilpm yyere [OWHAMMYECKHMX HArpy30K OT MAIIWH KaTeropui
muHamuuHoctd I w IV wmsrubarommii MOMEHT W moNepevHas Cuia,
BOCIIDUHMMAEMBIE HAMMEHEE HANPSHKEHHBIMM  OT  CTATHYECKHUX  HArpy30kK
KOHCTPYKTUBHO apMUPYEMBIMH CEUCHUSIMHU, AO/KHBI COCTaBIATh HE MeHee 20 %
BEIMYMHBI M3rMOAIOIIEr0 MOMEHTAa M TOMEPEYHOM CHJIbI, BOCIPUHUMAEMBbIX
Hau00JIee HAPSKEHHBIM CEHYEHUEM JIAHHOTO [IPOJIETA.

5.6 Ilpu 3akpenneHnn Ha MOAACPKUBAIOLIMX KOHCTPYKLIMIX 000PyAOBaHuUS,
005agaroIero 3HaAUYMTENBHOM JKECTKOCTBIO, AUMHAMUYECKHANA PacueT KOHCTPYKIIHi
JOIMYCKAETCs MPOBOIUTH € YYETOM JKECTKOCTH YKa3aHHOTO 000PYy10BaHuUS.

5.7 Tlpu mpoBepKe HECYILIEH CIMOCOOHOCTH KOHCTPYKIMI JOMYyCKAaeTcsi HE
YUUTHIBATh JUHAMUYECKUE HAIPY3KH:

a) OT MAllIMH M YCTAHOBOK KaT€rOpuy AMHAMUYHOCTH [;

0) MallH ¥ YCTAaHOBOK Kareropuu AuHamuyHocTu II, ycranaBnuBaembIx Ha
BUOPOM30JIATOPHI,

B) JUIst U3ru0aeMbIX JIEMEHTOB MEPEKPLITHH, IJIOWAI0K U T. II. OT MALIUH U
YCTAaHOBOK BCEX KATETOPU JMHAMWUYHOCTH, €CIM HauOOJIbLIEE IMHAMMYECKOE
NEPEMELICHUE OT PACUETHBIX HArpy30K 3a BLIYETOM [EPEMELIEHUN Orop He
npesbimaet 1/50000 mponeTa sneMenTa;
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I') KOJIOHH U CTEH 3/IaHUs, & TAKXKE CTOEK IUIOLIA/IOK U DTAKEPOK OT MAILUH U
YCTAHOBOK BCEX KaTeropuil JMHAMHUYHOCTH, €CJIM PA3HOCTh TOPU3OHTAIBLHBIX
JUHAMUYECKUX TEPEMEIIEHAN OT PACYETHBIX HArPy30K HWKHETO M BEPXHETO
KOHLIA KOJIOHHBI (CTEHBI, CTOMKM) B mpeaenax dtaxa He mnpesbiuiaet 1/50000
BBICOTHI 3TaXKA,

1) DJEMEHTOB TNEPEKPBHITHIA IMPU TapMOHMYECKUX HArpy3kax OT MalluH
KaTeropum AMHAMUYHOCTHA [I, OTHOCALIMXCS K TMEPBOM W TPETHEH Tpymme Mo
YaCTOTHOCTH,

€) KOJIOHH U CTEH 3[aHUi, a TaKKe CTOEK IUIOIIAJOK U JTAKEPOK IpH
TOPU30HTAIBHBIX TaPMOHMYECKMX HArpy3Kax Kareropum auHaMu4dHOCTH I,
OTHOCSIIUXCS KO BTOPOM U TPETHEH rpyIie 1m0 YaCTOTHOCTH.

[IpoBEpPKY NEPEMEILECHUI SNEMEHTOB KOHCTPYKIIMHU, BBI3BAHHBIX ACHCTBHUEM
UMIYJIbCHBIX HArPY30K, JOIYCKAETCs HE IPOBOJUTE:

a) KOrjia Ha MEPEKPBLITUM HE TPEOYETCA MPUCYTCTBUE MEPCoHaa,

0) A1 OMHOYHBIX UMITYJILCOB U YIapPOB;

B) MMMYJbCHBIX HArpy30K Kareropum [, mepeparommxcs  4epes
BUOPOH30JIATOPSL,

I') BEPTUKAIbHBIX 3JIEMEHTOB 3/IaHUSI.

5.8 HauOosnbmre nepeMerieHus, CKOPOCTH MU YCKOPEHHUS KOHCTPYKLMI OT
HOPMATHBHOW JWHAMWYECKOH HArPy3KM HE JOJDKHBI NMPEBBILATH JONYCTHMBIX
3HAYEHUN, ONPENEAEMBIX U3 YCIIOBUAS HOPMAJILHON paboThl JIFO/ICH.

JlonycTuMble 3HAYCHUS! MEPEMEIICHUN, CKOPOCTEH M YCKOPEHUI MPUBEICHBI
B[1].

5.9 Jlonyckaemyro aMmIUIMTYAy [OpPU FapMOHMYECKHX KOJIEOAHUSX Op, MM,
BBIYMCIIAIOT MO (popmyaam

@,
Qy=—"—"=
(27m) , (5.3)
g, =
" 2an

rae @, Uu,— JAOIMYyCKAaeMbI€ aMIUIUTY/bl YCKOPEHHUS U CKOPOCTU COOTBETCTBEHHO,
1 — 9acTOTa BEIHYKIACHHBIX KosieOanuid, [,
5.10 JJonyckaemyro aMIIMTYAy MOMEPEUHBIX KOJeOaHui EPEKPHITHS (ly, MM,
OpH  CUCTEMATUYECKOM  BO3ACHCTBUM  [MOBTOPHBIX UMITYJIBCHBIX — HArpy30K
HEOOXOAUMO OMPEACsTs, U3 YCJIOBUST HOPMAJIbHOW palOoThl 0OCIYKMBAKOLIETO
NEPCOHANA, COOTBETCTBEHHO /ISl BBICOKMX M HU3KMX 4aCTOT MO (hopMyam:

X _(1+d), omt n =107y (5.4)

au=

a, =%(l+d), omst n <100y. (5.5)
z°n

rae ny = p1 / 2m — yactora konedanuii nepekpuitus, 'l (Kos/c), p1 — Kpyrosas
4acToTa B pau/c;
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Uy, @y, — J0MYCKACMbIC aMIUTUTY/Ibl COOTBETCTBCHHO CKOPOCTH, MM/ C,H

YCKOPEHHs, MM/C?, TPH YCTAHOBHBIIMXCA TapMOHUYECKHX
KoseOaHmusIxX ¢ YacTOTOM M,
1 > d > 0 — mapameTp, NOBBILIAOIIUI JOMYCKAEMYI0 aMIUTUTY 1y KoieOaHui,

BBIYMCIAEMBIN 1O (hopmyne
d= 10;/[1 - EJ,
T

rjaey — Kod(PUIMEHT BHYTPEHHETO TPEHUSL, TPUHUMAEMblii 110 Tabnuiie 4.2;
1
T, = — — MIEPUOA KoneOaH!s MEPEKPHITHS;
nl
7, > T, — IEPUOJI IOBTOPHBIX UMITYJICOB,
npu 7, <7, napameTp d TPUHNUMAETCS PABHBIM HYJTHO.
[Ipy OTCYTCTBHM JAaHHBIX O JOMYCKAEMBIX 3HAYCHUAX «,, U,, @, CIACAYET

pykoBoactBoBarbes CH 2.2.4/2.1.8.566.

5.11 Bo Becex ciydasx ponyckaemas aMIUIATYa KOJICOAHU NMEPEKPLITHA U
MEPETOPOOK HE AODKHA mpeBbimarh 0,6 MM, €Clii HET APYTrHX, 001€e KECTKUX
OrpaHUYCHHIA.

5.12 VpoBHu KoneOaHMi HECYIIMX KOHCTPYKLMHA (Hampumep, MOKPBITHIA,
IIOMIAA0K M Mp.), HA KOTOPbIX JIKOAM MOIYT HAXOAUTbCA  JIUIIb
HENMPOJOIDKUTENBHOE BpeMs (10 15 MHH), HE JOJUKHBI NPEBBIIATH YPOBHH
KoJIeOaHUM, BPEIHBIX MPU UIMTEIbHOM Bo3aeicTBuu (tadbiuua 5.1). KonebGanus
HECYIIMX KOHCTPYKLIMHM, HA KOTOPBIX HE JOJDKHBI HAXOAMTHCS JIFOAM, TOMYCKAETCS
OrpaHUYMBATHL B TEX ClyyasX, Korga KojieOaHWs IOJBECHOr0 000pYIOBaHHUS,
OCBETUTEILHBIX MPUOOPOB M T. M. MOTYT OKa3bIBaTh OTPHLIATENBHOE BO3JIEHCTBHE
Ha paboTaroMX B 3aHUU JIFOJIEH.

Tadbnuma 51— XapakTepucTuka BoO3aeiicTBUsI KoJle0aHUi HA J1oael B

3aBHCHMOCTH oT CKOPOCTH 0] YCKOpeHHsI
rapMOHUYECKHX NepeMeneHuil
[Ipenensroe [Ipenenvhas
YCKOPEHHE CKOPOCTb
konebanmii wo, MM/c?|  koneGaumii s
XapakTepucTHKa BO3ASHCTBHS KoJNeDaHMit Ha JTroIei ile
Juis 4acToT oT 1 1o | ans wacror ot 1 o
10Ty 100 I'
He omyTtumsl 10 0,16
Cnabo oy THMBI 40 0,64
XOpomuo oLy THMBbI 125 2
CunbHO Oy THMBI (MELIAIOT) 400 6,4
Bpenusl npu qiuTeapHOM BO3ACHCTBUH 1000 16
besyciioBHO BpeaHbl bosiee 1000 bousiee 16
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I[TpuMmeuwanne— CyObexkTuBHAA OUCHKA KomeOaHuit mpr HacToTax 6omee 5 'l BO MHOTHX CIVHAsAX
MO3BO/BIET MOATBEPIUTh MM HCKIIOUHTH, B 3ABHCHMOCTH OT HA3HAYCHHS NMOMEINCHHH. B coorBercTBun ¢ CH
2.2.4/2.1.8.566-96 (Tabmuupt 3-10), HEOOXOIUMOCTE HHCTPYMEHTAILHOTO 00CICI0BAHNS KOIeOAHMIA.

5.13 AMIumMTyael KOJIeOaHWH KOHCTPYKLUIA, UMEIOIIUX OLITYKAaTypPEHHbIC
MOBEPXHOCTH, HE JIOJDKHBI TIPEBbILLIATH 0,6 MM.

514 B Tex cnywasx, Koraa KojaeOaHWs KOHCTPYKLMM  BbI3BAHBI
O/IHOBPEMEHHBIM NENCTBUEM HECKOJIBKAX TAPMOHWYECKUX HArpPy30K € Pa3HbIMH
4acTOTaMH, IPOBEPKY MEPEMELICHUI CIIEAYEeT MPOBOAWUTH PA3AEAbHO Ul TEX
4acTOT, KOTOpPBIE OTIAMYAKOTCS Ooniee uem BABOE. EciM OTHOLIEHHME YacTOT
PA3IMYHBIX KOJIECOAHWH MEHee JABYX, TO NMPH TaPMOHMYECKOM BO30OY)KICHHUH B
KAQuecTBE aMIUIUTY/bl [EPEMELICHUI JOMyCKAaeTCsl MPUHUMATL CYMMAapHYIO
aMIUTATY/ly BCEX COCTaBIsOmmMX koneGammii zp = zUy + 2@ + =26 + .| a
CPEHIOK KPYTOBYIO HaCTOTY Mcp CIACAYET BHIUUCIIATE 110 (POPMYJIaM:

o+, + .,

S npu 2207 (5.6
o 24z 4., ’ )
) (2)
OVl +20w +... _
w,, _‘] pLo npu ©<20r, (5.7)

re ® = ®, — KPyropas 4actora TOro KOﬂeGaHHﬂ JJI. KOTOPOro BeJIMYMHA z" ),
(mpu ® > 20m) wm z"w’ (npm © < 20m) WMeer H3H60J1L1Hee

3HaYECHHE.

[Tpu neproauueckoil Harpy3Ke MPOBEPKY MEPEMEIICHUI ClieyeT MPOBOAUTh
KaKk [ TapMOHMYECKMX KoieOaHWi, TMpH 3TOM B KAueCTBE aMIUIATY/bI
nepeMenieHnit HeoOX0MMO NPUHUMATh HAUOOJIbIIEE TEePEMEIIEHHE, a YaCTOTy
cheayeT onpenenste no gopmynam (5.6) unm (5.7), rae z({]")n 0, — aMIIUTYbl U
KPYTOBBIE YaCTOTHI COCTABIISIOIIMX TAPMOHHK.

[Tpu wumnynscHOM BO30Y)KACHHM KoJleOaHWH KOHCTPYKUMHA C pasHBIMU
COOCTBEHHBIMH YaCTOTaAMH P M p2, OTJIMYAIOIIMXCS MEHEE YeM BJBOE, B KAU€CTBE
CpeaHEN aMITUTY bl IEPEMELLEHHUI 10y CKaeTCs IPUHUMATD:

Ay 2 +Z, P

z,=———= npu p=20r,
P
(5.8)
z.pl+2z,p; _
Z :,pl_—p npu p <20rx,
P
rae z; — HauOonbllee TNEPEMEINICHHUE, COOTBETCTBYIOLIEE (opMme KoaedaHwit ¢

KPYTOBOW 4acTOTOM pi;

Z; — HamOosblliee NEPEeMEIIEHHE, COOTBETCTBYIoHIee (Gopme KonebaHuid ¢
KPYTOBOW 4aCTOTOM P2,

P — KpyroBasi 4actora TOoro KojedaHus, st KOTOpOro BEIUYUHA Z,p, (IPU Py
> 20m) wnn z,p,> (npu p, < 20m) uMeeT HAmOOJbIIEE 3HAYEHUE, A B
Ka4yeCTBE KPyroBOM 4acTOTHI IPUHUMAETCS BEJIUNYUHA p.

25



CII 413.1325800.2018

IIpy OTHOLIEHHM YACTOT COCTABJIAIOLIMX KOyieOaHuil Oojiee ABYX IPOBEPKY
NEPEMELLEHUH CIeIyeT NPOBOANTH PA3ACIbHO A KOKIOr0 KONeOaHus.

5.15 Ilpu cOBMECTHOM JEHCTBMM FapMOHMYECKOW U UMITYJILCHOW HArpy3ok
BEJIMYMHY HAMOOJIBIIEr0 MEePEeMEICHUsT HEOOXOIUMO ONpEHeNsTh KaK CyMMYy

n

aMIUTUTY bl TAPMOHUYECKOro KojeOaHus z, W HauOOJIbLIEr0 MEPEeMEILCHUs z,

BbI3BAHHOI0 UMITYJIbCUBHOW HArpy3Koii.

5.16 Tlpu mNpOCTPAaHCTBEHHBIX KOIEOAHMUIX OSJIEMEHTOB KOHCTPYKIIHHA,
HANIpUMEp  OpPH  TOPU3OHTAIBHBIX  KOje0aHUsX B JBYX  B3aUMHO
NEPNEHANKYJIAPHBIX HAMPABICHUSAX WA OAHOBPEMEHHBIX TOPH30HTAIBHBIX H
BEPTUKAIBbHBIX KOJIEOAHUSX, aMILTUTY ]y IEPEMELICHUH BEIYUCIISIOT 1O (POpMYJIaMm

_ ,3 2
Zy =afz; + 25,
_ ,2 3 2

Zy =4z, t 2, + 23,

IO€ Z1, 2, Z3 — COCTaBIISAIONIME AMIUIMTYAbl NEPEMEINEHUM B HaANpaBIICHUH
OPTOrOHAIBHBIX OCEN KOOPAUHAT.

5.17 Ilposepky BO3ACHCTBHA KONeOaHWM KOHCTPYKIMHA Ha JIOACH HE
IPOBOJIAT:

a) s MallMH BCEX KaTeropuii JAMHAMUYHOCTU, Korjza He Tpelyercs
JUTATENILHOE MIPUCYTCTBHUE JIFOEH;

0) MawmmH kareropud JauHamuuHoctd I, ycraHaBnuBaembIX  Ha
BUOPOM30JIATOPHI;

B) MalllMH W YCTAHOBOK Kareropuu auHamuuyHocTd II BTOpOM M Tperbhei
TPYIIIBI IO YACTOTHOCTH, CO3AK0IIMX FOPH3OHTAIBHBIE HATPY3KH.

Kpome TOro, mpoBepky (PHU3MOIIOrMYECKOro BO3ACHCTBHUS KojeOaHWi Ha
JIOACH HE NPOBOAAT s MAIlWH M YCTAHOBOK, CO3JAIOIIMX DSIU30JAHYECKHE
HArpy3Kd Majod MHPOJO/DKUTEIBHOCTU (HEHPOJO/DKUTEIIBHBIE [IEPHOINYECKUE
HArpy3ku, OJWHOYHBIE WMIYJIGCBI WM YAapel, HArpy3Kd TIPH NEPEXOAHBIX
peKMMax M T. 10.).

5.18 Ecnu uacrora rapMOHHYECKOrO BO3ACHCTBUSL  OOJIBLIE YaCTOTHI,
COOTBETCTBYIOIEH BEPXHEH I'PAHUIIC NEPBOI YaCTOTHOW 30HBI KOHCTPYKIUH, TO
HEOOXOJMMO  NPOBECTH  JIONOJHHUTEIBHBIA — pacyer Ha MPOYHOCTH  IpU
NPOXOKJACHUM YEPE3 PE30HAHC KOHCTPYKIMM BO BpPEMsS IyCKa M OCTAHOBKH
MalIHH.

[IpoBepKy BO3AEHCTBUS KONEOAHMIH HA JIFOJCH MPH MEPEXOE YEPE3 PE3OHAHC
IPOBOJUTH HE ClIeAyeT. PacdeT Ha BBIHOCIMBOCTD IPU MEPEXOJE YEPE3 PE30HAHC
HEOOXOAMMO TMPOBOAUTE TOJIBKO JUISl MAIIWH, UMEIOMMX OONee MATH MyCKOB M
OCTAaHOBOK B CYTKH. Pacuer ciieqyer MpOBOJUTL HA TOT PEKUM, [PU KOTOPOM
CKOPOCTh MPOXOXKICHHUS YEPE3 PE30HAHC HauMeHbnas. [Ipy OMM3KUX CKOPOCTAX
PAaCYETHLIM CYUTACTCA OCTAHOBOYHBIA pekuM. B pacuerax mo npuOIMKEHHBIM
PacYETHBIM CXEMaM JIONMYCKAETCS OIPAHWYMBATHCS BBICHICH W3 COOCTBEHHBIX
4acToT, /1Sl KOTOPBIX MMEET MECTO MPOXOKIAECHUE YEPE3 PE3OHAHC.

(5.9)
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Pacuer KOHCTpPYKIMM TPH MEPEXOJE Yepe3 COOCTBEHHBIH PE30HAHC 10
NpUOJIMKEHHBIM PACYETHBIM CXEMaM JIOMYCKAeTCsl MPOBOAUTH HA FapMOHMYECKOE
BO3/ICHCTBHE C KPYrOBO# 4acTOTON p, (TA€ p, — BhICHIASA U3 COOCTBEHHBIX YACTOT)

Y aMIUTMTYA0# P, paBHOM
P=rZ g, (5.10)
o

rjae R — aMImInTyAa rapMOHMYECKON HAarpy3Ku B padodyeM pekuMe;
( — KPYroBas 4acToTa BbIHY>KICHHBIX KoJjieOaHuil B pabodem pexxume;
I — K03 puumeHT nepenaun, onpeaenseMbliid HO rpagukam (cM. pUCyHoK 4.3)
JUISl KPYTOBO#M 4acTOThL p, , UK 1O opmyJie

- 12
— 1 = 1 J2 ’ :
" i+ = J{H (5.11)
| :
G
D
9=

1 2
mﬁ,/?ﬂ/'» (5.12)

F=p. {1 i&}
(I1+0,14yq) ¢
rie Y — KO3 OUIMEHT HEYMPYTroro COMPOTUBICHUS MaTeprana KOHCTPYKIIHH,
f, 1 f, — mapaMmeTpsl, onpeaeaseMble mo rpagukam (cM. pucyHok 4.4).

B dopmynax (5.11), (5.12) 3HaK MIOC OTHOCHUTCA K MYyCKOBOMY PEKHMY,
MUHYC — K OCTAaHOBOYHOMY.

Ecnu ammiutyga R HOPMATMBHOM WMHEPHMOHHOW CWIbl MAlUWHBI WX
YCTAHOBKM HE 3aBUCHT OT YACTOThI BBIHY)KACHHBIX KOJeOaHWH M HE M3MEHSETCS
IpU MYCKE U OCTAHOBKE, TO PacyeT KOHCTPYKLMI MPU NEPEXOe Yepe3 Pe30HAHC
CIeIyeT MPOM3BOAMTH HA TAPMOHMYCCKYIO HATPY3KY C aMIUIATYA0H p = W Ry #
KPYTrOBOW 4acTOTON p, .

Pacyer KOHCTPYKUMHU, TOAAEPKUBAOLIEH BUOPOM30JIMPOBAHHYK) YCTAHOBKY,
OpU MEPEXOJe 4Yepe3 PE30HAHC YCTAHOBKH, T. €. [P COBHAJECHUHM 4YaCTOTHI
BBIHY)KJIEHHBIX KOJI€OaHMi ¢ 4acTOTOW COOCTBEHHBLIX KOJ€OaHWii YCTAaHOBKW B
NMEPEXOAHOM DPEKUME, CHEAYET TMPOBOAWTH HA TapPMOHMYECKYK) Harpysky,
napameTpbl KOTOPOi ONpenessitoT coriacHo 4.5.

5.19  TlpoBepky  MHpPOYHOCTH H BBIHOCJIMBOCTH  KOHCTPYKLMIA,
NOJJICPKUBAIOIIUX  HEBUOPOU3OJUPOBAHHBIE MAIUHLI W YCTAHOBKHU, IIpPH
MEPEXOE YEPE3 PE3OHAHC, IOMYCKAETCS HE TPOBOINTH!
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a) ecnu paboumii peXKUM MAIIVHBI MM YCTAHOBKHU SIBJISICTCS PE30OHAHCHBIM
IJI TOACPYKUBAOLLEH KOHCTPYKIMH, T. €. 4acTOTa BBIHY)KACHHBIX KoJeOaHuii B
paboyeM peskuMe MOonaaaeT B OJHY U3 YACTOTHBIX 30H KOHCTPYKIIUH;

0) oTHOIIEHHE £ npesocxoaut 0,5.

»

520  TIlpoBepky  MNPOYHOCTH M BBIHOCIMBOCTH  KOHCTPYKIIHH,
NOJICP’)KUBAIOIIMX  BUOPOM30JIMPOBAHHBIE YCTAHOBKW, NPU TEPEXOJE Yepe3
PE30HAHC CaMO# yCTAHOBKHM JOMYCKAeTCs HE MPOBOIMTH, €CIH YAOBIETBOPSAETCS

&
tpeGoBanue 1/y* > 0,15, a TakKe, €ClM OTHOIIEHHE ~—— NpeBocxoauT 0,5,
P,

5.21 JluHamu4eckuii pacueT HeoOXOAMMO TMPOBOAUTH B  CIEAYIOLIEH
NOCJIE0BATEIbHOCTH:

1) onpenensitoT M KIACCUPUUMPYIOT IMHAMUYECKME HArpPy3KM COIVIACHO
NI0JIO’KEHUSIM paszena 4;

2) onpeAensitoT 4acToThl U (POpMBl COOCTBEHHBIX KOJICOAHWH KOHCTPYKLIMNI
COTJIACHO TOJIOYKEHUSIM pazzena 4,

3) omnpeaenstoT AMIUIMTYHbIC 3HAYEHUs] IMHAMHYECKHX MEPEeMEIleHUN
COIVIaCHO YKa3aHWsIM pa3fena 5 ¥ MPOBEPSFOT BHIMOIHEHHE (PU3HOTOTMUECKUX
TpeOOBaHU 10 OrPAaHUHEHHUIO KOJICOaH Ui,

4) omnpenenslOT MaKCUMalbHble 3HAUEHMs BHYTPEHHUX YCHIMA B
KOHCTPYKIMSIX (M3ruOaronmuX MOMEHTOB, MOMEPEYHBIX CHJT) U TIPOBOISAT pacyeT Ha
MPOYHOCTH ¥ BHIHOCIMBOCTh COTJIACHO MOJIOKEHUAM pasjena S u npuiiokeHus b.

[Tpu npoBeleHUM TMHAMHYECKMX PACYETOB B IPOrPAMMHBIX KOMIUIEKCAX, B
KOTOPBIX MCMONB3YIOT JAPYIYH0 TMOCIEI0BATENbHOCTh pacueTa (Hampumep,
OMYLIECHO ONpeIesIeHNe COOCTBEHHBIX YaCTOT U JP. ), &ITOPUTM JI0JDKEH YUUTHIBAT
BCE OCOOEHHOCTH pacyera, CBS3aHHBIE C PACHIMPEHUEM YaCTOTHBIX 30H,
OIPEICIICHUEM KATErOPUH JUHAMUUECKON HAPY3KH U T. ]I,

6 PacuerHbie cxeMbl

6.1 JIuHaMUYECKUI pacydeT HECYIIUX KOHCTPYKLUMHA MPOMBIIIIJICHHBIX 30aHUH
M COOPY)KECHHH CJIEIyeT NPOBOAMTH MO MPUOJMIKEHHBIM WM YTOYHEHHBIM
pacueTHbIM cxemaMm. [Ipu JkecTkuX TPeOOBaHMAX K YPOBHIO KOJEOAHWH CIIEAyeT
NMPUMEHATh YTOYHEHHBIE PACYETHBIE CXEMBI, MCHOJB3Ys TMPU  pacyerax
CYLUECTBYIOIINUE TPOrPAMMHBIC KOMITJIEKCHI.

6.2 Tlpu pacuerax 34aHWH W COOPY)KEHWH, BBITOJHEHHBIX M3 COOPHBIX
)KENEe300€TOHHBIX ~ KOHCTPYKIMHA, HEOOXOAMMO  YUUTHIBATH  BO3MOXKHOCTb
M3MCHEHHMS PACUYCTHOM CXEMbl KOHCTPYKLMH, BBI3BAHHYKO BIMSHUEM CYXOTO
tperus. [lpm wmanbix  koneGaHMsiX, KOrja CWIbl CYXOro TpPEHUS HE
NPEOAONeBatOTCs, paboTa COOPHBIX KOHCTPYKUMH npHOMMKaeTcss K padote
MOHOJIUTHBIX. B CB3M ¢ 3TUM coeauHEHUst COOPHBIX KOHCTPYKLMH crexyer
NPUHUMATB YKECTKUMHU MPU MPOBEPKE:
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a) NepeMEILEHUN, CKOPOCTEN U YCKOPEHU KOHCTPYKLHHA U UX COOTBETCTBHE
TpeOOBaHMAM  CAHWTAPHO-TUTHEHUYECKUX  HOPM, ecn  JIOIYyCKaeMble
nepemelneHus He npesbimarot 0,1 mm;

0©) DOPOYHOCTM W BLIHOCJIMBOCTH KOHCTPYKIMIA, €ciid HauboJibuIne
MIEPEMECILCHUS, BEIYMCIICHHBIC B PE3YNIbTATE MPEABAPUTEIILHOTO pacyeTa Imo cxeme

C IKCCTKUMHU COCJIMHCHUAMHU, HC ITPCBLIIAOT 0,1 mm.
IMIpumeuanunec— Ecm naubompnme nepeMemennus npepbimaot 0.1 MM, To pacueT HEOOXOAHMMO
NPOBOJHTE IO ABYM PA3IHYHBIM CXEMAM: C YUYETOM KECTKOCTH COCAHHEHHH BCICACTBHE CYXOr0 TPEHHs H O€3 HETo.

6.3 B pacyerax Ha BepTUKaIbHbIC KOJI€OAHUS MPU ONPEACTEHNUN JKECTKOCTH
SJIEMEHTOB  COOPHBIX  JK€JIE300€TOHHBIX TEPEKPBITUI U 3KeNIe300€TOHHBIX
NEPEKPBITHA MO METAUIMYECKUM OajlkaM CJIEAYEeT MPUHUMATh CIEAYHOIINE
MOMEHTBI HHEPIIMH MONEPEUHbIX CEYCHUI:

a) Mo CXEME C KECTKMMM COCAMHECHMSMM BCIEACTBME CYXOro TpeHus (6.2)
JUIS JKENE300€TOHHBIX M METANIMUECKMX OanoK NpHM YI0KEHHOM 1o Oankam
cOOpHOM HacTWjie M JIs JKEJe300€TOHHBIX W METAUIMYECKUX OaloK mnpu
YJIOKEHHOM 10 OankaM MOHOJMTHOM JKeNe300€TOHHOM MIIMTE — MOMEHT MHEPLMHU
TABPOBOTO CEUEHHMS C UIMPUHON IUIATBHI, NPUHUMAEMOW PABHOW PaCCTOSHUIO
MEXIY OCsMHU Oaslok, HO He 00siee MOIOBHHBI TpoJeTa OANKH;

0) Mo cxeme, HE YUMTHIBAIOUICH CyXOoe TPEHHE [UIsl KEJIE300€TOHHBIX U
METAITMYECKUX OaIoK:

- NpH YJIOKEHHOM 10 Oajnkam COOPHOM HACTWIE — MOMEHT HHEPLHHU
MOMEPEYHOTO CEYCHUS OATKH,

- TIPH YJIOKEHHOM 1Mo OajikaM MOHOJIMTHOM Ke1e300€TOHHOM IJINTEe — CyMMa
MOMEHTOB MHEPLUMU CECYECHMH OaIKM M TUIMTHI, MPU ITOM PACUETHYH) IIUPUHY
CEUCHUS IUTUTHI CIICAYET MPUHUMATH PABHOM PACCTOSHHUIO MEXKY OCsIMU OaioK, HO
He 6oJiee NOJIOBUHBI TTPoJieTa OaIOK.

Jlns Ganox pedpucTOro MOHOJMTHOTO NEPEKPHITHS HEOOXOAMMO NMPUHUMATD
MOMEHT WHEPLHM MOHOJUTHOIO TaBPOBOIO CEYECHUs C LIMPUHON I1OJIKH,
YKa3aHHOW B 3TOM NMYHKTE; /Ui OaJOYHBIX MJIUT — MOMEHT MHEPLUH MOTIEPEYHOTO

CCYCHHMA IIJINT.

[IpuMevyaHu

1 Ecnu merammieckue 6ajiki NEpeKkpuITHS 00STOHHPOBAHBI JKeIC3006 TOHHOM IITHTOH MOBEPXY HIIH IOHH3Y,
TO [EPEKPBITHE CJIEAYET PACCMATPHBATE KAK PEOPHCTOE MOHOIHTHOE.

2 Takum ke 00pa3’oM CJEAYCT ONPEACIATE MOMEHTHI HHEPIHH IKEJIC300CTOHHBIX IMOKDBHITHI H APYIHX
KOHCTPYKIHH, HMEIOIIHX AHATOTHYHBIC PACYETHBIC CXEMBI.

[Tpu pacueTe KpPyMHOMAHCIBHBIX TLTHT, TIHT 0e30a704HBIX NMEPEKPHITHH H T. O CICAVET OMpeAcIiTh
UHIHHIPHYECKY O KECTKOCTD TUTHTBL

Ecnm moctamMeHT moa MAIIWHY HITH YCTAHOBKY MOHOIIHTHO CBA3AH C MEPEKPBITHEM, €ro CleIVeT YYHTHIBATh
TPH OMPEACTCHHH KECTROCTH COOTBETCTBYIOLICTO INEMEHTA TIEPEKPBITHA.

6.4 PacuerHble CXE€Mbl [pPH  ONPEAENEHUM  4YaCTOT  COOCTBEHHBIX
TOPU3OHTATBHBIX KOJeOaHuii MPOMBIIIJICHHBIX 3JaHWH CIeayeT BBIOMpaTh MO
BO3MO>KHOCTH MPOCTBIMU C Y4eTOM (PAaKTOPOB, KOTOPBIC CYILECTBEHHO BJIMAIOT HA
4acToTy. B YacTHOCTH, MEPEKPHITHS 3AaHUH W TJIOMAJ0K TOJ MAalIMHBI TPU
OIPE/ICIICHUN TOPU3OHTAILHON JKECTKOCTH 3[aHUN U IUIONIAJIOK B PS/IE CIIY4acB,
yKazaHHbIX B B.2.2 mpunoxenus b, aomyckaercs cuutath HEACHOPMUPYEMBIMH.
JKecTKOCTH M Macchl JECTHUYHBIX KJIETOK M MPUCTPOEK, CBI3AHHBIX C KapKacoMm
WM CTCHAMHU 3/1aHus, CJICAYET YUUThIBATD.
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6.5 Tlpn paccMOTpeHUM TOPU3OHTAIBHBIX KOJICOAHUN KapKACHBIX 3[aHHH C
HABECHBIM  MAHEJNBbHBIM  OIPAXKACHUEM HEOOXOAMMO  YUMTHIBATh  BIIMSIHUE
OrPAXKACHUS HA KECTKOCTh 3/1aHUSI.

JKecTkocTh 3aaHui, B KOTOPBIX HE MPEAYCMAaTPUBACTCS IJIOTHOE COCIUHEHNE
NaHeNneid ¢ KOJMOHHAMHM Kapkaca, HEOOXOAUMO ONpeenisaTh Kak CYMMapHYHO
YKECTKOCTh Kapkaca U 00pa30BaHHOIO MaHEILHBIM OrPXKICHUEM YITPYroro AUCKa,
padoTAKOIIEr0 HA CABUT NTPU MPOBEPKE:

a) FOPU3OHTAJILHBIX MEPEMELLEHHI, CKOPOCTEH U YCKOPEHUI HA COOTBETCTBUE
tpeboBanusim CH 2.2.4/2.1.8.566, ecnu AONyCKAaeMble TMEPEMEILEHUs HE
npesbiaoT 0,1 Mm;

0) TOPOYHOCTH M  BBIHOCIMBOCTH KOHCTPYKIMH, €Cau  HauOOJbIINE
FOPU3OHTAILHBIE TEPEMEIICHUS. TEPEKPBITUI, BBIYMCICHHBIE B PeE3yJIbTare
NPEIBAPUTENBLHOTO pacieTa Nno yKa3aHHOi cxeme, He npeBbiatoT 0,1 Mm.

B ocTasibHBIX Ciy4asX pacyer 3/1aHuil clieyeT MPOBOAUTH MO JBYM CXEMaM —
C YYETOM TOJIBKO JKECTKOCTM KapkKaca M € YYE€TOM JKECTKOCTH Kapkaca |
OTpPXKJACHUS, TpUYEeM BO BHHUMaHHWE HEOOXOJAMMO TNpUHUMATh Haubosee

HEBBIFOAHBIM BAPHAHT.

[IpuMevyanus

1 VyacTkm CTEH CO CHIOMIHBIM TAHCIBHBIM OTPAKICHHCM CBEPXY MOHH3Y NPH KPCIUICHHH TMAHCTCH
HEMOCPEACTBEHHO K KOOHHAM KAPKACA CAEAYyeT PACCMATPHBATE KAK YIPYTHE AMCKH, KECTKO CBA3AHHBIC C
KapKacom.

2 IIpH CTLIOIIHOM JEHTOMHOM OCTCKICHHH JKECTROCTD OTPAKIACHHS JOMYCKACTCA HE YUHTHIBATh.

7 YactoTb!l 1 (pOPMBI COOCTBEHHBIX KO/1€0aHUIi HECYIIHX KOHCTPYK LM

7.1 Tlpn wMCnonab30BAHMU METOAA PaA3IOKEHUs M0 (popmam COOCTBEHHBIX
KonebaHuii ompeaeneHue 4actor U Gopm COOCTBEHHBIX KOneOaHW ABIsAETCA
HEOOXOJMMBIM 3TAllOM JMHAMHUYECKOro pacyera. B pacuerax KOHCTpyKUMI Ha
NECUCTBHE NEPUOJAMYECKUX HArPY30K HE3ABHCUMO OT MPUHSTOrO METOoJa
JOMYCKAETCsl OMPENENATh 4acTOThl COOCTBEHHBIX KOJA€OaHWM s TOTO, 4TOOBI
OLEHUTH BO3MOXKHOCTH  BO3OYXK/JCHUS PE30HAHCHBIX  PEKHUMOB, YPOBHH
NepeMEICHUH 1 YCUITHIA U TPEATIOKUTH MEPOTIPUATHS, MO3BOJSIOIINE U3MEHHUTH
peKUM KoJIeOaHUH U TOHU3UTH UX YPOBHH.

7.2 Tlpu onpeneneHun Beca SIEMEHTOB B PACUETHOM CXEME TMOMHUMO
COOCTBEHHOI0 Beca KOHCTPYKLMI CIIEAYeT YUYMTHIBATH TAK)KE BEC MALlHH,
o0OpYIOBaHWS W  MATEPUAOB, JKECTKO  COCAMHEHHBIX C  HECYIIMMH
KOHCTPYKLMSIMU. XapakTep pacrnpeacacHus Beca B PaCUETHBIX CXEMaxX 3aBUCUT OT
cnoco0a KpenaeHus MaliiH 1 000py10BaHus M (PAKTHUECKOH CXEMBbI Mepeau Ha
KOHCTPYKLIMIO  TIOCTOSIHHBIX ~ CTaTMYeCKUX  Harpy3ok.  CiyuaiiHble U
KPaTKOBPEMEHHO  JICHCTBYIOIIME CTATHUYECKME HArpy3ku (Harpy3kd TIpu
CKOIUICHMM JIIOJCH B  MPOU3BOJACTBEHHBIX MOMECIICHUSX, HArpy3kd OT
000py10BaHMs ¥ MarepuajoB MPHU MPOBEACHUM PEMOHTHBIX PaboT M T. 1) MpU
OTPE/IETICHNH BECA YUNUTHIBATH HE CIEIYET.

IIpn pasnuuHbIX BapvaHTax 3arpyKeHUs KOHCTPYKLMH (HAmpumep, npu
OTCYTCTBMM WJIM HQJIMYMH CHETa HA TOKPBITHW, TPH OOJBIIOM HW3MEHEHHUH
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Harpy3o0K, MpeyCMOTPEHHOM TEXHOJOTHEH MPOU3BOJCTBA, U T. J.) JOJDKHBI OBITH
PacCMOTPEHBI JIBA BapuaHTa 3arpy;K€HUsi, MPU KOTOPBIX 3HAYEHUS Mace
MaKkCUMaJIbHbl  MUHUMAJIBHEL.

IIpu onpeneneHun 4acToT COOCTBEHHBIX KOJIEOAHUN CHAEAYyEeT MpPUHUMATb
HOPMATHBHBIE 3HAYEHUS TIOCTOSHHBIX HArPYy30K.

Maccbl BUOPOH30JMPOBAHHBIX MAIIMH U YCTAHOBOK MTPU OMPEICICHUN 4acTOT
COOCTBEHHBIX KONEOAHNI KOHCTPYKIIMI HE CIIEAYET YYUTHIBATE.

7.3 Ilpu pacuere Ha MEPUOJUYECKHE HAIPY3KH, KOTOPLIE HE BKIIHOYAOT
[IMKOBbIC 3HAYEHUS, XapaKTEpPHbIC /IS UMIYJIbCHBIX BO3ACHCTBUI, HEOOXOAUMO
ONPENENATh CIEAYIOIEE YHMCA0 YacTOT M (POPM COOCTBEHHBIX BEPTUKAIBHBIX
KoJieOaHui HeCYIMX KOHCTPYKIIHIA:

2 — U1 OJHOMPOJIETHBIX 0aIoOK;

4 — U OTHOIIPOJIETHBIX TUIUT;

2N (N — 4HCIIO MPOJIETOB) — JUIS HEPA3PE3HBIX OAJIOK;

4N — JUIS HEPa3PE3HBIX ILINT,

5 — st pepm.

IIpu npoBeaeHUU PpacyeToB MO MNPUOIMIKEHHBIM PAaCUYETHBIM CXEMaM
JOIMYCKAEeTCs ONpPENENnaTh He Oonee m; COOCTBEHHBIX YacCTOT, TAE /M; — HOMEP
HAUMEHBIIEH COOCTBEHHOW 4YaCTOTHI, NPEBBILIAKOLICH 4YacTOTY BBIHYKIECHHBIX
konmeOanmii. Ecmm  d9acTota OCHOBHOIO TOHA OKa3bIBacTCA OO0IEE YacTOTHI
BBIHY K/ICHHBIX KOJICOaHHH, TO MMOC/IEAYIOIME YaCTOThl U (JOPMBI JIOIYCKAETCs HE
OIPEAECIIATS.

IIpn pacdyeTre HA WMOYIBCHBIE HArpy3KW CHEAyeT BBIOMpATh YHCIIO
COOCTBEHHBIX 4acTOT U (popM:

NIPY OTNIPEJIENICHNH TTEPEMELLICHUI:

3 — [71st OTHONPOJIETHBIX OaJloK,

N +1 — [J19 Hepa3pe3HbIX 0aoK,

4 — Ut OTHOIIPOJIETHBIX TUIUT;,

IIPU ONPENENEHUH N3rHOAFOIIX MOMEHTOB:

5 — U1st OTHOITPOJIETHBIX OAIOK,

3N +1 — 715 HEPa3pe3HbIX OaNOK,

5 — 11t OTHOIIPOJIETHBIX TIJIHT.

[IpuMevyaHus

1 TIpu npoBeICHAH PACUYCTOB MO YTOYHCHHBIM CXEMAM B MPOTPAMMHBIX KOMILICKCAX, 4 TAKKE B OTICIBHBIX
CIYUAAX 1/ MAINHH M YCTAHOBOK TPEThCH M YCTBEPTOH IPYII ONPEIC/IEOT OOMbIICE UHCIO 4acToT H (hopM
COOCTBEHHBIX KOJIEOaHH I,

2 Tlpu MCHOJTB30BAHHH METOJA PA3IOMKCHUS 1O (POpMAM COOCTBEHHBIX KOJICOAHMUIT OKOHYATC/ILHOE YHCIIO
ONpEACIEMBIX M YUHTBHIBAGMBIX (DOPM KOneOAHHiT IOIYCKACTCS KOPPEKTHPOBATH B IPOLECCE pacuera B
3aBUCHMOCTH OT TYCTOTHI CIICKTPA YACTOT, ONPEACIACMBIX NAPAMETPOB KOJCOAHMIT W XapakTepa IMPHIOKCHHSI
HATPY3KHU.

TTpu Gonee rycTOM CHEKTPE CICIYET ONPEaCIATL OOMBINEE YHCIO YACTOT B (HJOPM COOCTBEHHBIX KOJICOAHHH.
[Ipu BHMUCICHHH HAHOOMBIIMX 3HAYCHHH BHYTPCHHHX VCHIMH Tpedyercs yuuThIBATH OOJbINEEe 4HCIO (POpM
COOCTBCHHBIX KOMCOAHHI, YEM MPH BBIMHCICHHH MEPEMEIICHHH IS TOTO, YTOOBI MOMYYHTh OJHHAKOBY O TOMHOCTB.
Pemenne pompoca 0 MHCIC VUUTHIBASMBIX (hopM CcOOCTBCHHBIX KOIcOaHWiT MOKET OBITH NMPHHATO HA OCHOBE
AHATH34 CXOAMMOCTH PSAAOB A COOTBETCTBYFOIIHX PACUCTHBIX BETHYHH,

7.4 Eciu pacrnoioKeHHbIE HA IEPEKPBITUSAX 31aHUS MAalIMHBI Pa3BUBAIOT
JAWHAMHUYECKAE CUIIBI B JIBYX B3aWMHO TEPNEHIMKYISAPHBIX TOPU30HTAIBHBIX
HAlpaBJICHUAX, TO IPH pacyeTe Ha IMEPHOAMYECCKUE HArpysku (7.3) ciemyer
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OMpenensiTb TPU IEPBbIC YAacTOTHI U (POPMBI COOCTBEHHBIX MOCTYHATEJILHBIX
KoneOaHMii 31aHKs B HANTPABJICHUM KAXKAOK M3 €ro oceid (BI0JIb M MONEPEK 31aHus )
¥ JIBE MEPBbIE YaCTOTHI M (POPMBI BpallaTeIbHbIX KOJeOaH i 31aHus.

7.5 Ilpu pacuere Ha TapMOHHYECKHE W MEPUOAMYECCKHE HaArpy3KH
HEOOXOIMMO YUUTBIBATh BO3MOXKHYIO MOTPEIIHOCTD B ONPEAETEHUN COOCTBEHHBIX
4acTOT, a TAK)KE BO3MOXKHOCTb U3MEHEHHsI COOCTBEHHBIX YaCTOT KOHCTPYKLIMIA B
npouecce HKCIUTyaTallmd  37aHus WM COOPY)KEHMs. 3OTa  MOrpelHoCThb
YUYUTHIBACTCS BBOJOM YaCTOTHBIX 30H, BHYTPH KOTOPBIX HAXOAUTCS PACUETHOE
3HAUEHWE COOCTBEHHOM 4YacTOTHL ['paHMIBI YACTOTHBIX 30H BBIYHCIAIOT IO
popmyam
pi =(1 —go)p:_} . p =(.1+50)pf (7.1)
n=0-g)n’ = n'=0+g)n’ |’ '

rae p, n — r-a 4acToTa COOCTBEHHBIX KojeOaHMi snmeMeHTa (Kpyrosas, ['1r),

ONIPEACIICHHASA B PE3YJIBTATE pacyueTa;
p., n, —IJeBas rpaHulia YaCTOTHOM 30HBI,

pl, n —TIpaBas rpaHulla YaCTOTHOM 30HHBI,

€ — MOTPEIIHOCTh B ONPEACICHUN YaCTOT. 3HAYCHUE &) [T PA3THUYHBIX
pPacuUeTHBIX CXEM CJICAYET MPUHUMATEL paBHbIM 0,25 — MpU TUIIOBBIX
pacyetax nepekpeiThii; 0,3 — TpHM  BBIYMCIEHMM  YacTOT
TOPU30OHTAJIBHBIX KOJICOAHU 3/1aHuii.

7.6 Ilpm mpoBeAcHWM pacyeTa Ha TaPMOHMYECKME HArpy3KH € TMOMOIIBHO
METOOB, HE CBSI3aHHBIX C OINPEACICHUEM 4YAacCTOT COOCTBEHHBIX KOJeOaHMid,
BO3MOKHYHO OTPELIHOCTh B COOTHOIICHUM YaCTOT COOCTBEHHBIX M BbIHY)KACHHBIX
KOJIeDaHUH CIICAYEeT yYUTBIBATH MPU M3MEHEHHHM € JOCTaTOYHO MaJIbIM LIaroM
4acTOTHI BRIHYKACHHBIX KoneOaHuid B npeaenax ot (1 — gp)o a0 (1 + g )w. Yacroty
COOCTBEHHBIX KOJIEOaHUH MPUHUMAIOT PABHOM 4aCcTOTE BBIHYIKICHHBIX KOJeOaHui,
npU KOTOPO# MEPEMELIEHNS UMEIOT S3KCTPEMATIBHBIC 3HAUYCHHMS.

Pacder crnemyer mnpoM3BOIMTH IMPH YAaCTOTaX BBIHYKIECHHBIX KoJeOaHMid,
PaBHBIX BCEM TEM COOCTBEHHBIM YACTOTaM, KOTOPbIE MOMANAKOT B MHTEPBAN OT (1 —
g)® 10 (1 + &)o.

7.7 Ecnu vacTtoTa rapMOHMYECKOW HArpy3Kd, CO3JaBacMOMl MallWHOW WK
YCTAHOBKO#, 3aa€TCs € YKa3aHUEM HEKOTOPOr0 BO3MOYKHOTO OTKJIOHEHHUS €' OT €€
cpeaHero 3HadeHus o, T. €. ® = ®' (1 £ £'), To 3a 4acTOTy BBIHYKICHHBIX
KOeOaHuit ClielyeT NPUHUMATh CPEIHEE 3HAYEHHUE (', a IPU ONPEACTIEHUH TPAHMULL
YAaCTOTHBIX 30H BMECTO MOTrPEIIHOCTH &) BBOIUTH IMOTPELIHOCTE £” = &) + €.

7.8 Tlpu pacuere HAa TapMOHMYECKHUE HArPY3KH AOMYCKAEeTCsl, YTO YACTOTHI
COOCTBEHHBIX KOJIEOAHUH KOHCTPYKLIMKM MOTYT UMETh JIF000€ 3HAUCHUE B Npeesiax
PACIIMPEHHBIX YaCTOTHBIX 30H, MOJTYYEHHBIX ¢ YYETOM BO3MOXKHOM MOTPELIHOCTH
B ompenesieHud 4actoT. [lodToMy mnpu rapMOHMYECKOH Harpy3ke 4acTOThI
COOCTBEHHBIX KOIeOaHU HEOOXOAMMO ONPEACTIATH CAEAYIOIIMM 00pa3oM:

a) €CJIM 4acToTa BBIHYKICHHBIX KOJIEOaHWH ( MMOMAaJacT B » -1 YaCTOTHYIO
30HY (pucyHok 7.1, a), TO
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=w
P } npu s=r, (7.2)
n.=n,
@
P, =P, —

npu s#r, (7.3)

T. €. COOCTBEHHYIO YaCTOTY r-i YaCTOTHOM 30HBI CJIEAYET NPUHUMATh PaBHOM
4acTOTe  BBIHY)KACHHBIX  KONeOaHWif; OCTalbHBIE  YacTOThl ~ TMPUHUMATh

HPONOPLUOHAIILHO;
0) ecnu 4acTOTa BBIHYKACHHBIX KOJIEOAHUH ( MOMaJaeT B MEKPE3OHAHCHYIO
30HY (PUCYHOK 7.1, 6) 1 HAXOAMTCA MEXKAY YaCTOTaMHU p! U p.., TO: Ps = P,

€CJIU ® HAXOMUTCs OJIMKE K p. ,, YeM K p'. ps = p! — €ClIA () HAXOIUTCs OJMKE K
P> UMK p, .

a

|
1 1 | 1
L

p.=(1-5,)p, P, ® pr=(1+%54)p,

o P, ®

. —
I}:r =(_l_8il)!)u f): :(I+E” ) [)n ]’J::] !)Jr—[ f)ufl

Pucynok 7.1 — Onpenesienne 4acTOT COOCTBEHHBIX KO1e0aAHMI

CJ'[C,[[y CT IMPUHUMATE BEPXHHUEC WJIM HUXKHUC 3HAUCHHA 4aCTOT B 3aBHCHMOCTH
OT TOro, OmKe K KaKOMY 3HAQYCHUIQ pacnojiokKe€Ha 4YacToTa BO3MYHJ]&I-OHICI71

HarpyskKH.

[TpumMesanue— B pacuerax B mMPOrpaMMHBIX KOMITICKCAX HJIH MO YTOMHEHHBIM PACYCTHBIM CXEMaM, a
TaKKe TIPH HATPY3KAX KaTeropuu gauHaMuMHOCTH IV crneayer mpoeepsaTs 0ba pacHeTHBIX Ciyyas MepeqHCIcHH 6).
T. €. KOTJIA BCE YACTOTH HMCIOT HHMKHHES HJIH BEPXHHE BO3MOMKHBIC SHAUYCHHA,

[Ipu nepuoauueckoil Harpy3ke 4acTOThl COOCTBEHHBIX KOJICOAHMN TakKKe
cineayer onpenaensate no ¢opmynam (7.2)~7.3), npu 3TOM B KadecTBE (Mp)
ClIeyeT MPUHUMATh YacTOTy Npeod/aaoueii rapMOHUKH.

[Ipy pacueTre Ha TMEPEXO] YEPe3 PE30HAHC IS YacTOT COOCTBEHHBIX
KoJIeOaHUi ClieAyeT NMPUHUMATh MX HAuOOJbLIME 3HAYEHUS, COOTBETCTBYIOIIME

"

BEPXHUM I'DAHULIAM YaCTOTHBIX 30H, T. €. p, =p!, n =n.

8 Ilepememennsi 1 BHYTPEHHHE YCHIINS
8.1 JIlMHAMHWUYECKHE TEPEMEINEHUA HECYHIMX KOHCTPYKIMH  CIEAyeT
OlpeNesATs 10 HOPMATUBHBIM 3HAYECHUAM [MHAMUYECKMX Harpy3ok (4.4.5).
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Jlnnamudeckue ycunus (m3rudaroiye W KpyTALMe MOMEHTBI, NPOJOJbHBIE U
NOMEPEYHBIE  CHUIIBI)  CINEAYET ONPEAEHATh 110  PACYCTHBIM  3HAYECHUAM
JUHAMUYECKUX HArpy30k (4.4.13).

8.2 Ilpu onpeneneHuu AUHAMUYECKUX MEPEMEILICHUA U BHYTPEHHUX YCUIHMA
B DIEMEHTAX TMEPEKPHITHHA OT BHEUIHEW HArpy3Kd CIEAYET YYUTHIBATH
BEPTUKAIBHBIC CHJIbI M JCHCTBYIOLIME B BEPTUKAJIBHOU IJIOCKOCTU MOMEHTHI, a
NIPA ONPEIETICHUHA JAMHAMUYECKUX MEPEMEIICHUI U BHYTPEHHUX YCUIIMH CTOEK M
CTCH MPU TOPU3OHTAIBHBIX KOJICOAHUSAX — CUJIBI U MOMEHTBI, JCHCTBYIOLIME B
TOPU30HTAIBHOM TJIOCKOCTH.

8.3 Ilpu paccMOTPEHHU BEPTUKAILHBIX KOJIEOAHUN ONMPEICIICHUIO TO/IekKaT
HauOOJbIINE 3HAYECHUS MEPEMEUICHUs M M3rMOArOIEero MOMEHTA B MpPOJETax, a

TAKKE U3rHOarOIEro MOMEHTA U nonepelmoﬁ CHUJIBI Ha onopax.

[ITpumeuande —[Ipu onpereneHu NepeMEIIECHHH JICMEHTOB KOHCTPYKIHI, OMHPAOIUXCA HA JAPYyTHE
NOJATIMBBIC IJICMEHTHI, HEOOXOIHMO YUHTEIBATE NCPEMELICHHUS ONOP MYTEM VBETHYCHHA NEPEMCINCHHIT 3IEMCHTA
Ha TOJIyCYMMY MEPEMEIICHHIT OTIOP.

8.4 Tlpn COBMECTHOM JACHCTBHM HECKOJbKMX TapMOHMYECKMX HArpy30K OT
pasHbLIX MALIWH AMIUIUTY/bI NEPEMELICHUI U BHYTPEHHUX YCWIHA HEOOXOAUMO
ONMpEAENATh KaKk CYMMY aMIIMTYJA OT BO3JAEHCTBUS KaKIOM HArpy3ku B
ornenbHOCTH. [lpu  pacuere KOHCTPYKLUMH HA HECKOJIBKO OJHOBPEMEHHO
JAEUCTBYIOLIMX HE3ABUCHMBIX MAIIWH C UMITYJIbCHBIMUA WM yAAPHBIMU HArpy3Kamu
HAUOOJIbIINE 3HAYCHUS TEPEMELICHUI M BHYTPEHHUX YCUIIMI OJHOrO 3Haka,
BbI3BAHHBIX KOKIBIM UMIYJIBCOM (YIAPOM), CIEAYET CYMMHUPOBATS.

Eciu 4nciio MamyvH WM YCTAHOBOK, CO3JAOINUX [IEPUOJUYECKUE HAIPY3KH
(B TOM 4MCIIE UMITYJILCHOTO WIH YAAPHOTO Xapakrepa), npesbiaet 10, a 4acToThl
npeodnagaromuX TaPMOHUK OJMHAKOBBI MAM OJM3KH, TO MPH ONPEACTIEHUH
HauOOJMBUINX TEPEMEILEHUNA W BHYTPEHHUX YCWJIUNA OT COBMECTHOIO JIEHCTBHSI
MAallWH CJIEIYET YUYUTHIBATh (Pa30BbIE COOTHOIICHMS B COOTBETCTBUH ¢ 4.4.14.

8.5 Ecim npu pacuere KOHCTPYKLHMM HA MEPHOAMYECKOE BO3JACHCTBHE B
Pa3NOKEHUM HArpy3ku B psaa Dypbe COXPaHSIOTCS JBA WIM TPH 4YIEHA PAna, TO
I ompedeneHus HauOOJbLIIMX MEPEMELICHUNA W BHYTPEHHUX  YCHIIMMI
JOMYCKAETCsl ONMPEAETATh HAMOONbILINE NEPEMEIICHNS U BHYTPEHHUE YCUIIUS Kak
CYMMY aMIUIUTY 1 OTJACIbHBIX TAPMOHUK.

8.6 OmnpeacneHue amIuIMTYJ TEPEMEIICHUH W BHYTPEHHHUX  YCHIIMM
KOHCTPYKUMH NpPH TOPU3OHTAIBHBIX TMOCTYNATEAbHBIX M BpallaTe/IbHbIX
KoneOaHusIX 3/aHMi, BBI3BAHHBIX PpadOTON OOABLIOr0 YMcaa MAallMH ¢
NEPUOJNYECKUMH HArpy3Kamu, CIAeAyeT MPOBOAMTH C Y4eTOM ykazaHwit 4.4.14.
[Ipu 5T70M KO3(pPUUUEHT CUHH(PAZHOCTU A CIIELYET ONPEACISATh JUIsl [OJIHOrO YKClia
MAalivH B 31aHuU. Pacdyer He0OX0auMO MPOBOJUTEL HA ACHCTBUE MAIMH KOKIOTO
dTaka Pa3EiAbHO, a 3areM AaMIUIMTYAbl [CPEMEIICHUNA U YCHIIMN Cclieayer
CKJIAJIbIBATh.

[Ipu mnpoBepke BaMsiHUS KojeOaHWI HA JItOJCH, BbI3BAHHBIX JICHCTBUEM
OOMBIIOr0 4YMCia MAIUWH, JOMYCKAEMbIE AMIUIMTYIbl TMEPEMEILEHUN CleayeT

YMHOXATh HA JONOJHUTEIbHbIN KO3 PUIueHT g yuuThIBalOIMiE  Oonee
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BBICOKYH) BEPOSITHOCTH COBNajieHHs (pa3 MamuH npu 1epopMaLMOHHOM pacyere.

Koappuument g, BBOJUTCS NIPH umcie Maiumt j > 10.
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IIpunoxenue A
Cnoco0bl yMeHbIIeHHS KOJe0aHui HeCylMX KOHCTPY KU

A.1 B Tex cayuyasx, KOrga YCTAHOBJICHHBIE pacueToM KoneOaHus
KOHCTPYKLIMI HE YJOBJIETBOPSIOT TpeOOBaHUSAM, 00ECIECUNBAIONIMM UX HECYIIYIO
CMOCOOHOCTh, MM (PU3MOTIOTHUYECKUM TPeOOBaHMSAM IO OrPAHUUEHHIO YPOBHS
BUOpalMii, claelyeT MPUMEHSTh YKa3aHHbIE B HACTOSAUIEM MOAPA3Iee crnocoObl
YMEHBIICHHUS KONeOaHUH HECYIIMX KOHCTPYKIMH.

[Ipu BeIOOpEe cmocoba B KaKIOM KOHKPETHOM  CiIy4ae CJIEIYyEeT
PYKOBOJCTBOBATHCS ~ MPHHIMIAMHK  LENECO00pasHOCTH, SPPEKTUBHOCTH U
YKOHOMUYHOCTH €0 MPUMEHEHHUS.

Oxuaemble pe3ybTaThl OCYIICCTBIEHUS TOTO WJIM WHOTO MEPOMPUITHS
ClielyeT MPOBEPATH MOBTOPHBIM JMHAMMUYCCKHM PacyeToM KOHCTPYKUMH, T. €.
ONPEACIIEHUEM MAKCUMAIIBHBIX TICPEMEUICHUH W BHYTPEHHHMX YCWIMHA B

H3MCHCHHBIX YCJIOBHSAX.
[IpuMeuaHue— PekOMEHIAUMH N0 CHWKCHHIO VPOBHEH KkojcOaHUil NMPH NepHOAHYECKOH HATPY3Ke
NPHBEJICHEI B oapasaenax A2, A3,

A.2 K OCHOBHBIM METOJIaM YMEHBIIICHHUS KOIeOaHW HECYIIMX KOHCTPYKLMA,
BbI3BAHHBIX TAPMOHUYECKUMU (TIEPUOIMYECKUMU ) HATPY3KAMU, OTHOCSTCS:

a) U3MEHEHUE COOTHOLICHUS MEXKIY 4YacTOTOH BBIHY)KICHHBIX KoJicOaHuil n
4aCcTOTaMU COOCTBEHHBIX KOIEOaHMIT KOHCTPYKLIMM MyTEM M3MEHEHUS KECTKOCTH,
MacChl WM CXEMbl KOHCTPYKLMH, a TaKKe IMyTeM W3MEHEHUs YacTOThl
BBIHY KJICHHBIX KOJeOaHWil;

0) U3MEHEHUE PaCIONIOKEHUS U croco0a KPEIUIEHUs MalllUH U YCTAHOBOK HA
HECYLIMX KOHCTPYKLMSX, TNEpeaaya JMHAMWUYECKUX HArpy30K Ha OTIENIbHBIE
(pyHIaMEHTBI, KOJIOHHBI, Pa3rpy304HbIe OaIKu U T. I1.;

B) YCTPOMCTBO BUOPOM3OJISALIIN;

r) [PUMEHEHUE JUHAMHUYECKMX W YAApHBIX racuteliell  KoseOaHwid,
yBEIMYEHHE NEMN(UPOBAHUS KOJIeOaHMH, YCTPONCTBO JKECTKMX M HENKECTKMX
OIrpaHUYUTEIICH,

1) YPAaBHOBELIMBAHUE M OATaHCUPOBKA MAIIMH, CO3AAHUE SKCIIITYaTallMOHHbIX
YCIIOBHI, TPENSTCTBYIOMIMX pa30aJlaHCUPOBKE M 0Opa30BAHUIO CIyYaiHBIX
ne0aiaHCcoB;, MPUMEHEHUE CHELUAIbHBIX YCTPOUCTB, oOecrneyrBarommx padboTy
HECKOJIbKMX MALIMH MOMapHO B MPOTHBO(A3eE.

A.2.1 N3meHeHHEe MACCHI M KeCTKOCTH KOHCTPYKIHH

A.2.1.1 Ecnu dyactotra BBIHY)KAEHHBIX KoneOaHumi @ Onm3ka K HIWKHEH
rpaHuile KakoW-TMOO YacTOTHONW 30HBI M HECKOJIBKO HWXKE, TO KoyieOaHus
KOHCTPYKLUMHM CJEAYET YMEHBLINTh, YBEIWYMB €€ HKECTKOCTh WJIM YMEHBIIUB
MacCy. YBEJIMYECHHUS SKECTKOCTH KOHCTPYKIHMHM CHEHAYET JOCTUrarb IyTeM
YMEHBIIEHUS MPOJIETOB, YBEIMYECHHUS MOMEPEYHBIX CEHYCHUH WM M3MEHEHUs €€
KOHCTPYKTUBHOHM CXEMBbI (BBEJIIECHUE JKECTKUX Y3JIOB, IPEBPALLECHUE Pa3PE3HBIX
KOHCTPYKUMI B Hepa3pe3Hble W T. A.). Jlomyckaercs TakKe YCTPOHCTBO MO
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MalllHy JKECTKOro, HO JIErKOr0 IOCTAMEHTA, I[OCTAHOBKY JOMOJHUTE/IBHBIX
CBSI3€H, YCTPOMCTBO CIELHUAIBHBIX NOPTAIBHBIX paM U T. II.

A.2.1.2 Ecnm 4acTtoTa BBIHYJKIEHHBIX KojieOaHuMi o OnmM3ka K BEpXHEH
rpaHulle KakoH-MOO 4aCTOTHOM 30HBI PE30OHAHCHBIX KOJIEOAHUN M HECKOJIBKO
BBIILIE, TO KONEOAHMS KOHCTPYKIMIA CIEAYET YMEHbLIATh, YBEIUUMB €€ MACCy WIH
CHU3UB KECTKOCTb. CHWKEHHE JKECTKOCTH KOHCTPYKLMM CIIELyeT HOCTUrarh
MYTEM YBEIWUYEHUS TIPOJIETA WM YMEHBIICHUS TOMEPEYHOTO CEUYEHHUs, a TAKKE C
NOMOUIBIO U3MEHEHUS! KOHCTPYKTUBHOM CXEMBI,

YBeIUMYEeHHE Macchl KOHCTPYKLMU IMOCPEACTBOM YCTPOICTBA MacCHBHOIO
NOCTAMEHTA, HE CBA3AHHOTO JKECTKO € KOHCTPYKUMEH, WA YBEIWUYCHHE
MOMEPEYHOr0 CEYECHUsT 3a CYET BBOJA JOIMOJIHUTEIBHBIX HEKECTKUX CIIOEB,
HAJI0ETOHOK U T. M. JONYCKACTCS JIMIIb B HEOOXOAMMBIX CIOy4asX JUlsl MAIlWH U
yCTaHOBOK Kareropuil auHamuyHoctu [l u IV,

YMEHBIIEHUE JKECTKOCTH KOHCTPYKLMH W YBEIMYEHHE MX  MAacChl
JOIYCKAETCsl OCYIIECTBIATh JIMIMIL B TEX ClyyasX, KOIrja AMHAMHYECKUE
NEPEMEILECHUS  COCTABISIOT CYLIECTBEHHYIO 4YacTh CTaTMYECKOro mporubda,
3HAUE€HUE KOTOPOro B CBOK ouepeab He meHee uem Ha 20 % — 30 % nHuke
TPEAETBHOTO.

A.2.2 3mMeHeHHEe pacnoIo;KeHHs1 M KpenJieHUs MAIMH H YCTAHOBOK

A.2.2.1 BeprukanbHble KoneOaHHs KOHCTPYKLMK HEOOXOAMMO YMEHbILATh,
pacroyiokKUB MallWHbl ¥ YCTAHOBKH, CO3/AIOIINE BEPTUKAIBHBIE TAPMOHHYECKHE
Harpy3ku, BOJIM3W ONOP WM Y3JIOBBIX TOYEK Pe30HUpYomMX (opM cOOCTBEHHBIX
KONIeOaHMM, a MalIMHBI U YCTAHOBKH, CO3/IaI0LIME TOPU30HTAJIbHBIE TUHAMUYECKHUE
HArpy3KH, B CEpeAMHAX NPOJCTOB KOHCTPYKUMH WM BOIM3M [My4HOCTEH
pe3oHUpyroKX GopM KoJaeOaHwi.

A.2.2.2 TopusoHTaIbHBIE KOJICOAHUs 3[aHUA U COOPYKEHUH HEOOXO0AUMO
YMEHBIIATh, PACIIOIIOKUB  MAlIWHBI U YCTAHOBKH, CO3/IalOLIUE TOPU3OHTAIIbHBIC
FapMOHUYECKAE HArpy3Kd, TakuM o00pa3oM, 4TOObl JUHAMHYECKUE YCHIIMS
BO3/ACHCTBOBAIM B HANMPABIECHUM, ISl KOTOPOro nuOO JKECTKOCTh 3IaHUs
MaKCUMaJlbHa, JIM0O 4acTOThl COOCTBEHHBIX KOJIEOAHUI 3aMETHO OTJIMYAOTCS OT
4acTOTHI BO30YKIEHUS.

A223 B uemsax OoppObl ¢ KoJI€OAHUSIMH HECYIUMX KOHCTPYKIIMIi
MPOMBIIUICHHBIX 3[1aHUH W COOPY)KEHUH CIHEAYET NPUMEHATH Pa3MYHBIC
KOHCTPYKTUBHBIC MEPONPUSTHUS, CBA3aHHBIC C PA3MEIICHUEM MALUWH U YCTAaHOBOK,
CO3/AIOIIUX JMHAMUYECKUEC HATPY3KU, HA CIECLHUAIBHBIX OIMOPHBIX 3JIEMEHTAX, HE
COCMHEHHBIX C  OTJACNBHBIMM  HECYHIMMM  KOHCTPYKLMSM  (HampuMmep,
NEPEKPLITUSAMK) WM CO BCEM KapKacoM B LEJIOM. B kauecTBe TakuxX ONOPHBIX
3NIEMEHTOB CIEAYET MPUMEHATh Pa3rPy304YHbIE OAIKK, COCTUHEHHBIE CO CTOWKAMHU
KapKkaca WM TJIaBHBIMU OalKaMU TEPEKPBITHS, OTACIbHBIC (DYHJAMEHTHI, HE
COCIMHEHHBIE C (PYHIAMEHTOM 3/aHUs WM COOPY)KCHHUs, OMOPHBIE pambl HA
CaMOCTOSITENBHBIX (PYHIAMEHTAX M T. 1.

A.2.3 BuOpoun3o/isiiusi MALIHH U YCTAHOBOK

BuOpousonsuus sBisercss oaHUM M3 Haubosee 3(PPEKTUBHBIX METOHOB
OoppOBl ¢ KONMEOAHMSMM KOHCTPYKIMH, BO30YKAAEMBIX MEPUOANYECCKUMHU
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(rapMOHUYECKUMM) HArpy3kamMd OT MallMH M YCTAHOBOK, Pa3MEUICHHBIX B
NPOMBILUICHHBIX 31aHUSX U COOPYIKEHHSIX.

BuGpoun30siuio clieyeT NPUMEHSITh B LENISIX YMECHbLICHUS JUHAMUYECKUX
HArpy30K, Nepe1aBaeMbiX MALIWHOM WIM YCTAHOBKOH HA HECYIIME KOHCTPYKLMH
(axTBHAs BUOPOM3OMIALMS), U B LESAX 3ALIMTHI MAlIMH OT KONeOaHW HECylmx
KOHCTPYKLUI, HA KOTOPBIX OHH HAXOAATCS (TaCCUBHASE BUOPOU3OJISALINS ).

BuOpom3onsauuio cineayer NpuMeHsTh Uil MAllMH M YCTAaHOBOK BTOPOM M
TPETbEH I'PYIII N0 YaCTOTHOCTH.

MaiHbl ¥ YCTAaHOBKM KaTeropuu AuHaMuyHOCTA [V, pasmemaemesie B
NPOMBILUICHHBIX — 3[J@HUAX, CJICAYET YCTAHAB/IMBAaThL Ha BUOPOU3OJISATOPEI
HE3aBUCUMO OT PE3YJIbTaTOB JMHAMMYECKOTO PAcyeTa HECYILMX KOHCTPYKIIMA.

A.2.4 IlpumeHeHHe ITMHAMUYECKHX H YAAPHBIX racutesiei

JIMHAMMYECKNE M YIAPHBIE TACUTENN KOJNECOAHWI CIEAyeT NPUMEHATh B TEX
cllydasix, KOrja yCTPOWCTBO BHOPOM3OJISIMHM WIH OCYIIECTBICHUE APYrUX MeEp
YMEHBIIEHUS KOJIEOaHM, HE PEACTABIACTCA BO3MOKHBIM.

JIMHAMUYECKUE TacUTeNM HEOOXOAMMO NPUMEHSTH Ui  YMCHBUICHMS
KONeOaHuil KOHCTPYKUMI npu CTaOWJIBHOW 4acTOTE BBIHYKIACHHBIX KOJEOAHWUM.
Oco0eHHO 2((PEKTMBHO MPUMEHEHHE ATHX TacHTENIeH B PE30HAHCHBIX PEKUMAX.
CoOCTBEHHYX0 HacTOTy JIUHAMHYECKOrO0 TacUTEls CIIeAyeT HacTpauBarb Ha
4aCTOTY BBIHYKACHHBIX KOJIEOAHMI KOHCTPYKIUH.

KOHCTpyKUMST JMHAMHYECKOrO TracuTelss J0/DKHAa MMETh YCTPOICTBa,
o0ecneynBarOIMe €ro HACTPOMKY HAa 4YacTOTY BBIHY)KAEHHBIX KOJIEOAHMIA,
PEryJIMpOBKY M HaAeKHOE (UKCUPOBAHME YACTOTHI TacUTENIss B MPOLECCEe
SKCIUTyaTalHH.

Ynapuelii racutens KoyneOaHWE W3rOTOBISETCS B BHAEC CBOOOJHOM WM
VOPYro COCAMHEHHOM MAacCOM ¢ KOHCTPYKUMEH, yAapsarolell 1Mo HEW mpu
KOneOaHusIX B OIIPeIesIEHHOM MecTe (Oolike).

Pacyer W DNpPOEKTUPOBAHME JMHAMUYECKMX M YIAPHBIX TaCHUTENEH
OCYUICCTBIIAETCS HAY4YHO-UCCIIEI0BATEILCKUMH u KOHCTPYKTOPCKUMU
OpraHu3alusaMu.

A.2.5 VYpaBHoBemmmBaHue, OAJAHCHPOBKA M H3MEHEHHE YacCTOT
BO3MYILAKOLIEH HATPY3KH

A.2.5.1 Konebanuss HECYIMX KOHCTPYKLMM, BBbI3bIBAEMbIE padOTOM
HEKOTOPBIX MAUIMH U YCTAHOBOK C BO3BPATHO-MOCTYNATEAbHBIM JIBUKCHUEM WU
BPALIEHHUEM Macc C OOJNBIIMM  SKCHECHTPUCUTETOM, CIEAYET YMEHbLIATh
NPUMEHEHUEM CIOCOOOB yPABHOBEIIMBAHUS WHEPUUOHHBIX CHJI, Halpumep
CNApUBAaHMEM KPHUBOLIMMHO-IIATYHHBIX MEXAHW3MOB WM YPaBHOBEILIMBAHUEM
Bpalaomencs Maccel. BoO3MOXKHO TakKe NPUMEHEHHUE CIELUAIBHBIX YCTPOUCTB,
MOAJEPYKMBAIOILIMX pa0OTy MAIMH ¥ YCTAHOBOK B MPOTUBO(A3e.

A.2.5.2 KosiebaHust HeCylMX KOHCTPYKLMIA, BbI3bIBAEMBbIC paO0OTON MallluH U
YCTAHOBOK ¢ HOMUHAIIBHO YPABHOBEIIEHHBIMU BPAIIAOIIMMHUCS MACCaAMH, CIIEYET
YMEHBIIATh C MOMOLIBK) CTATHYECKONW W JAMHAMUYECKON OalaHCUPOBOK B TOM
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cilydae, €Ciiv TAaKOBbIC HE TPOBOAMIUCH MIIH €CJIM MalllmHa pazdajiaHcupoBaiach B
POLECCE DKCILTyaTaluu.

A.2.5.3 B Tex cnyuasx, KOrja MMEeTCsl BO3MO)KHOCTh U3MEHATh B HEKOTOPBIX
npenesiax 4ucyio 00OPOTOB MAlIMHBI WM YCTAHOBKH, KOJA€OAHUS KOHCTPYKLMHA
CIEAYET YMEHBIATH:

a) NOHW)KCHUEM 4YKClla O0OPOTOB MAUIMHBL, €C/IM YacTOTa BBIHYKACHHBIX
KonebaHuii @ Onu3Ka K HWOKHEH rpaHuUE OJHOM M3 YaCTOTHBIX 30H KOHCTPYKIIMH
(HECKOJIBKO HIDKE);

0) MOBBILICEHHMEM 4YHUCIIa 00OPOTOB MAILWHBI, €CJIM YacTOTA BBIHYMKICHHBIX
KonedaHnii ® Onu3Ka K BEPXHEH TPaHMLE OAHOM M3 YACTOTHBIX 30H KOHCTPYKLIUM
(HECKOJIBKO BBILLE).

A.2.5.4 KonebaHuss HeCymMX KOHCTPYKLMH TIpH TNYCKE M OCTaAHOBKE
BUOPOU30JMPOBAHHBIX M HEBHOPOM30IMPOBAHHBIX MAUIMH BCJICACTBHE MEpexoaa
4epe3 PE30HAHC CIECAYET YMEHbBINATh, YBEIWYWUB CKOPOCTH HApACTAHWUS WA
yObIBaHUs Ynciia 000pOTOB.

YMEHBIIEHHE KONECOAHMWI HECYIIMX KOHCTPYKLMIA B pekumax Nycka M
OCTAHOBKH BUOPOM30JIMPOBAHHBIX MALIUH CJACAYET OCYLIECTBISATh BKIOYECHUEM
JOTMONHUTENBHBIX JUCCUTIATUBHBIX 3JIEMEHTOB NPH MPOXOXKACHUM PE30OHAHCHOMN
30HBI, YCTPOHCTBOM OIPAaHUYUTEIICH U T. II.

A.3 K OCHOBHBIM cnoco0am, MO3BOJSIOLUIMM CHHKATh KOJIECOAHWS HECYILMX
KOHCTPYKUMH, BbI3BAHHBIX YAAPHBIMM WJIM  MMIYJBCHBIMU  Harpy3Kamu,
OTHOCSTCS:

a) YBEIIMUYEHNE MACChl KOHCTPYKIIUH,

0) YBEJIMUECHUE JKECTKOCTH KOHCTPYKLIUH;

B) OJTHOBPEMEHHOE YBEIMUEHUE MACCHI M KECTKOCTH KOHCTPYKLIUU;

I') I3BMEHEHUE MECT MPUIOKEHUs UMITYJILCOB WJIM Y1aPOB HA NEPEKPHITHH,

1) BUOPOM3OISALIHS YCTAHOBOK ¢ UMIYJIbCHBIMU HArPy3KaMu,

€) U3MEHEHUE JKECTKOCTH, MACChl U CXEMBbI KOHCTPYKLIUY,

) YpOBeHb KojJeOaHWit (QyHIAMEHTOB M JJEMEHTOB KOHCTPYKLMH,
BO30Y)KIacMblii BHEIIHUMHU WCTOYHMKAMU M [EPENAIOIIUICS 4epe3 IPyHT OT
000py/1I0BaHMs B MPOMBILUICHHBIX 30HAX, JBWXKYILErOCs TpaHCOopTa M T. I,
ClIelyeT YMCHbBIIATH:

- CHIDKEHMEM YPOBHEH AMHAMMUYECKUX BO3ACUCTBUN OT 000PYI0BaHUS OAHUM
U3 YKa3aHHBIX BHIILIE CIIOCOO0B;

- CO3/IaHUEM BHEUIHUX TIPEerpas.

A3.1 YBeiinuenue Macchbl KOHCTPYKIUH

C yBenMuYEHHWEM MaCChl KOHCTPYKLMH C [OMOLIBI0 [PUCOCIAUHEHMUS
JOMONHUTENIBHOW MacChl MPU TMOCTOSHCTBE MPOYMX HE3aBHMCHMBIX MAPAMETPOB
(pa3MepoB  MOMNEPEYHBIX  CEYEHWH, TMpOJIETa, MMIYJIbCAa) [EPEMEHHBIC
NEPEMEIEHUST WM M3rMdarommMe  MOMEHTBI  YMEHBIIAKOTCS  O00paTHo
IPONMOPLMOHAILHO  KBAaJAPaTHOMY KOPHIO M3 IOJHOW MacChl KOHCTPYKLMH,
NMPUBEACHHOW K  PAaBHOMEPHO  PACNpEeNeHHOW B TPOJIETE, WIM K
COCPEIOTOYEHHOH B TOUKE MPUWIOKEHUs UMITYJIbCa (yaapa).
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Crnoco®d mnpumeHuM B cay4asx, KOrja IEPEMEHHBIC MEPEMELICHUs U
M3rHOAIOIME MOMEHTHI, BBI3BIBACMBIE WMITYJIbCHOW HArpy3KO#, COCTABIAIOT
CYILIECTBEHHYIO JIOJII0 COOTBETCTBEHHO OT NpOornda M MOMEHTA, BBI3BIBAEMBIX
CTAaTHYECKON HArpy3koil (COOCTBEHHBIM BECOM M TOJIE3HBIMU rpy3amu). B
NPOTUBHOM CIy4Yae, AAKE MPU 3HAYUTEIIBHOM YMEHBLICHWH KONEOaHWH 3TUM
CrocoOOM, YC/IOBUE TIPOYHOCTH MOMKET HE YJOBJIECTBOPATLCS BCJIEACTBHE
TIOBBIIIECHUSI CTATHYECKNUX HANPSDKEHWI C YBENMWYEHNUEM NTOCTOSHHON HArpy3ky Ha

KOHCTPYKIHIO.

ITpumeuanne — [Ipy BHIOTHEHHH 3TOTO VCIOBHS B HEKOTOPBIX CIIVYASIX YPOBHH KoIeOaHui (B TOM
YHCIIE CKOPOCTEH H YCKOPSHHH) MOTYT OBITh CHIKCHBI IPH BBEICHUH B CHCTEMY BHOPOM30/LALMH JOTIOTHHTEIBHON
Maccel. Pacyernas cxema CHCTEMBI B 9TOM CJIYUAe — CHCTEMA C ABYMs CTEIECHAMH CBOOO/IBL.

Cnocob r(pdexTnBeH Npy NPUMEHEHMH K KOHCTPYKUMAM, HAXOAAILUMCS O/
AEHCTBUEM HMMITYJIECOB KATErOPHH JUHAMUYHOCTH [V, a Takke K KOHCTPYKLIMSM,
XapaKTePUIYIOIUMCS HEOONBIIMMU CTATUYECKMMM HAMPSDKEHUAMHU (HAmpuMep, K
NEPEropoaKam, NOABEPIKEHHBIM JICHCTBUIO UMITYJILCOB WX YAPOB).

A.3.2 YBe1H4eHHe KeCTKOCTH KOHCTPYKIHH

YMEHbIIIEHHE POJIETA KOHCTPYKIMU TPU MOCTOSIHCTBE MPOUYUX HE3ABUCUMBIX
napameTpoB (Macc, MOMEPEYHbIX CEUCHUH, UMITYIbCa) MPUBOJUT K YMEHBIICHUIO
nepemelieHusi  (MpoNnopUMOHAIIBHO — KBajApary [pojieTa), a [EePEMEHHBIC
M3ruOaroIe MOMEHTHI HE MEHSIOTCS.

YMeHbLIEHHE NIPOJIETa BOZMOXKHO B C1y4asiX, KOrjaa TpeOyeTcs pe3Ko CHU3HTH
TOJIBKO TMEPEMEHHBIE IEPEMEIIEHNS KOHCTPYKIMH.

VYBEJIIMYEHUE MOMEHTA WHEPLMUM MOMNEPEUHBLIX CEYEHUI KOHCTPYKLUUW NpU
MOCTOSIHCTBE [MPOYMX HE3ABUCUMBIX MapamMeTpoB (Macc, MPOAOJDKUTEIbHOCTU
UMIYJIbCa) MPUBOAMT K YMEHBIICHHUIO MEepeMelieH s (00paTHO MPONOPHMOHATEHO
KBAJPAaTHOMY KOPHIO M3 MOMEHTA MHEPLMH), a MEPEMEHHbIC W3rudaroume
MOMEHTBI YBEITMUMBAKOTCS MPOTMOPLMOHATBHO TOM JKE BETMUYMHE.

Cnoco®0 npuMeHMM B ClyyasX, KOra aMIUIMTYAsl  KoJeOaHwuid
(mepemenieHnii) OrpaHuYEHbl YETKMM TPEOOBAHUEM, A B KOHCTPYKLIMH UMEHOTCS
HEKCIIOJIb30BAHHBIE 3aMachl MPOYHOCTH.

A.3.3 OqHOBpeMEHHOE YBeJTHYEHHE MACCHI H JKeCTKOCTH KOHCTPYKIHH

OMHOBPEMEHHBIM YBEJIMYCHUEM MACChl U JKECTKOCTH KOHCTPYKLIMU CJIEHYET
obecneunBat (A.3.1, A.3.2) CYIIECTBEHHOE YMEHBUICHUE TEPEMEHHBIX
NEepEMEIIEHHUH P HEKOTOPOM YMEHBIIIEHHUH CYMMAapPHBIX U3rH0arouX MOMEHTOB
(OT CTAaTHYECKUX U UMMYJILCHBIX HArpy30K).

A3.4 H3MeHeHHe MeCT NPWIOKEHHS HMIYJAbCOB WIH YAapoB Ha
nepeKpbITHH

[lepeMeHHbIE TEpEeMEIIEHUsT M M3TMOAIOIMEe MOMEHTHl B TEPEKPHITHH
CJIEAYET YMEHBIIATh PACIOIOKEHUEM YCTAHOBKU:

- ¢ WMMYJIbCHBIM BO3JCHCTBMEM HA OCHOBAHME HA TEX JJEMEHTax
NEPEKPBITHS, KOTOPbIE UIMEIOT HAMOOJIBIIYIO MACCY,

- MOPOKAAIOIIEH MMITYJIBCHI CHJT B BEPTUKAJIBLHOM HAMpPaBlICHUH, BOJIM3H OMOP
KOHCTPYKLIHH;
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- MOPOYKAAIONICH UMITYJILCHI MOMEHTOB, JICHCTBYIOIUX B IUIOCKOCTH M3ruda
JJIEMEHTA, B CEPEIMHE TPOJIETa DJICMEHTA.

A.3.5 BuOGpon3o/sinust yCTAHOBOK ¢ HMITY/IbCHBIMH HAI'PY3KaAMH

A.3.5.1 Haubonee >(pQpeKTuBHBIM C€rnocoOOM YMEHBLICHUS CKOPOCTEH U
YCKOPEHHH KOJIEOaHWH NMEPEKPHITHSA, a B ONPEACIICHHBIX CIyYasX ¥ M3rHOAroImX
MOMEHTOB B TEPEKPBITHU, BBI3BAHHBIX JCHCTBHMEM HMIYJIbCHBIX Harpy3ok,
SBISETCA BUOPOM3ONSIMA YCTAHOBOK, NOPOMKAAIIMX 3TH HArpy3ku, T. €.
nepeiaya UMITyJIbCOB WK yIAPOB HA JOCTATOYHO OOJIBIINE MACCHI, ONUPAIOIINECS
HA [EPEKPBITUE Yepe3 I'HOKUE IEMEHTHI (IPY)KUHBL, PE3UHOBLIE OMOPBL U T. I1.) U
obnmagarole HHM3KOM 4YacTOTOM COOCTBEHHBIX KOjeOaHuMi B CPaBHEHMM C
nepekpoiTieM. TakumMu MaccaMM MOIYT  COYXKMTh B CIy4ae YCTAHOBOK,
NOPOXKAAIIMX HMMIYJIBCHI, JMO0 CaMW YCTAHOBKM, €CIIM OHHM JIOCTATOYHO
MACCHBHBI, JII0O YCTAHOBKHU C MPUCOCAUHEHHBIM K HUM IMOCTAMEHTOM; a B Cly4ae
yaapoB CBOOOMHO JETAINMX TEI — MACCHBHBIE TMOCTaMEHTHL. Pacuer u
NPOCKTUPOBAHUE  BUOPOM3OJISILMM  OCYILUECTBISIIOT B COOTBETCTBHM €
HOPMATUBHBIMU JOKYMEHTAMH 110 BUOPO3ALIUTE.

A3.5.2 DPPeKkTHBHOCT BHOPOM3OJALMH YCTAHOBOK C MMILYJIbCHBIMA
Harpy3kamyd TE€M Bbillle, 4YeM Oonbllie TNEPHOa COOCTBEHHBIX KOJeOaHMM
BUOPOU30JIMPOBAHHON YCTAHOBKU 73 M YEM MEHEE MPOJAOKUTENLHOCTD ICHCTBUS
UMIYJIbCa B CPAaBHEHMHM C OCHOBHBIM NEPUOJOM COOCTBEHHBIX KOJICOAHMMI
nepekpeitust 7. D(PeKTUBHOCTL BUOPOM3OIALUMHM JONYCKACTCS OLECHHUBATH
CIIEAYIOWUM 00pa3oM:

a) C TOYKH 3PEHUs BIUAHNA KONeOaHW Ha NHOACH — OTHOILIEHUEM YCKOPEHUIA
WIA CKopocTeil KojeOaHuil NEpeKphITUS, BO3HUKAKOIIMX TMOJ JICHCTBHEM
HEBUOPOM30/IMPOBAHHOW M BUOPOM30IMPOBAHHONW YCTAHOBKM C MMITYJBCHOM
HArpy3Koii, BBIYUCIIIEMBIM 110 (opMyJie

= T2/T%; (A.1)

0) C TOUKM 3pEHHs MPOYHOCTH NEPEKPBITHS — OTHOLLICHUEM aMILIUTY]
KOJeOaHMi MEePEeKPHITHS, BOZHUKAKOIIUX MO ACHCTBUEM HEBMOPOM30JIMPOBAHHOM
1 BUOPOU30JIMPOBAHHON YCTAHOBKU C UMITYJILCHOM HArpy3KOid, BEIYMCIISEMbIM 110
npuOImKEHHOM opmyie

)
B ARl (A2)

Py=rg :
I [z T
El— | ]2

r, ) o,

Koa(hhHIHEHTHI € U 'y MPUHUMAIOT B COOTBETCTBUH € TadHICH 4.3.

A.3.5.3 U3 popmyn (A.1) u (A.2) cneayer, 4ro BUOPOU3OISILUS YCTAHOBOK C
UMITYJIbCHBIMA  HAarpy3kamu ocoOeHHO 3¢ (dekTHBHA B TEX Ciydasx, Korja
TpeOyeTcsl Pe3KO YMEHBIIUTL CKOPOCTh MJIM YCKOPEHUE KOJIeOaHHid MePeKPhITUS
CHM3WTh WX BPEAHOE BIMSHHUS Ha JOACH. B Tex ke ciydasx, Korjga Tpedyercs
CHMU3UTH MEPEMEHHBIC HANpPsHKEHUs, BUOPOM30ISILUS OKa3bIBaeTCs I(PHEKTHUBHOM
TOJIBKO TIPW JACHCTBHM MMIYJBCHBIX HArpy30K Majloi MPOJO/DKATENBHOCTH, IS
KOTOPBIX KOd(duipeHT € (1/77) Ma B CpaBHEHUH C €THHULICH.
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Hpunoxenue b
O0mue no0KeHHs1 JHHAMHYECKOT0 PACcYeTa CTPOUTEIbHBIX KOHCTPYKIHIi

b.1 /lunamMuveckune Harpy3Ku

b.1.1 JluHamuueckuil pacyer CTPOUTENIBHBIX KOHCTPYKLMH, I KOTOPBIX
JMHAMMYECKAE HArpy3Ku SIBJISIOTCS OCHOBHBIMHM, MOJKET BIMSATH Ha BBIOOP
KOHCTPYKTHBHOI CXEMBI M pasMepbl MONEPEYHBIX CEUCHUM, €C/IM YKa3aHHBIC B
4.1.13 cneumanbHble MEPONPHUATHS TIO YMEHBLIEHUIO KOICOAHUH OKa3bIBAKOTCS HE
J0CTaTOYHO  D(PPEKTUBHBIMH, DKOHOMHUYECKH  HELEICCOOOpa3HbIMH  WJIH
TEXHUYECKH HEBBITIOJIHUMBIMHU.

b.1.2 Jlunamuyeckue Harpy3k, pasBUBacMble OOJIBIIMHCTBOM MallWH
HENPEPBIBHOTO ICUCTBUSA, U3MEHSIOTCA 0 FAPMOHMYECKOMY 3aKOHY M TOJIBKO B
OT/IEJIbHBIX ciryqasix ABJIAIOTCS HEKOTOPLIMU NEPUOUYECKUMHU
(HEerapMOHMYECKMMHU) (PYHKUMSMH BpeMeHU. OTH (YHKLUMU pazjiararoT B
TPUTOHOMETPUYECKUE PAIABI, B KOTOPBIX Ui LEJNCH AMHAMMYECKOrO pacydera
UCIIOJIB3YIOTCS MEPBLIE, @ UHOTA U BBICLINE FAPMOHUKU. J[MHAMUYECKHE HArPy3KH
BBIYMCIIAKOT KaK TEOMETPUYECKME CYMMBI CHJI M MOMEHTOB CHJI HHEPLHH,
JABWKYIIMXCS  4acTei, YCKOPEHUE KOTOPBIX ONpPEIEseTcss KWHEMATUKOU
MEXAHU3Ma MAILIHBI.

b.1.3 Ecnu mammHa MMEET HOMUHAJIBHO YPABHOBEIICHHBIE, a (DPAKTUYECKU
HEYPABHOBECIICHHBIE ABMKYIIMECS YACTH, TO IUHAMUYECKAs HArpy3Ka 3aBHCHUT OT
3HAYECHUS DKCLEHTPUCUTETOB BpaALLAIOLIUXCS YacTel WM OT PasHOCTH BECOB
BO3BPATHO-TIOCTYNIATENBHO JABVOKYILAXCS YaCTEH, HOMUHAIBHO
YPaBHOBELIMBAIOIIMX APYT Apyra.

b.1.4 Bo3mynmiaromas cuiia R OT POTALMOHHBIX MALLWH, AMIJIMTY 12 KOTOPOi
onpenesiercs no hopmysie (4.5), NOCTOSIHHA MO BEJIMYMHE U BPALIACTCS C YIJIOBOM
CKOPOCTBIO ® B IJIOCKOCTH, MEPIEHAUKYISIPHON OCH BpAlLECHUS U TPOXOISILLEH
4yepe3 LEHTP THKECTH Bpallarolmxcs dacteil. OHa MOXET ObITh pas3fiosKeHa Mo
MOOBIM ~ BYM  HEINOJABWKHBIM ~ B3aUMHO  MEPHEHIAMKYJSPHBIM  OCSM,
PacnoNOKEHHBIM B 3TOW TUIOCKOCTH M MMEKIIMM HAyalu0 KOOPAMHAT HA OCH
BpallEHUs], HA COCTABJIAIOIINE RSIN®! U RCOSWL.

b.1.5 WmnynbcHas Harpy3ka ACHCTBYET Ha KOHCTPYKLMIO B TEUYCHHUE
OTHOCUTEIBLHO MAJIOr0 IMPOMEXKYTKA BpEMEHH T (pucyHoK b.1), nocturas npu sTom
JA0CTAaTOYHO OONBIIMX 3HAYEHWH, €€ UMIYJbC (M3MepseMblii Ha pucyHke b.1 B
BbIOpaHHOM MaciuTabe 3alTPUXOBAHHOW IUIOMIANbIO) HE SBISETCS MaJloi
BENMUYMHOMN. [IpONOIDKUTENBHOCTE UMITYJIBCA CUATAETCS AOCTATOYHO MAJIOM, €CIIU
T < 2,57, tne 77 — OCHOBHOM mepuoj COOCTBEHHBIX KOJIeOaHUl KOHCTPYKLIMU, HA
KOTOPYIO JEHCTBYET UMITYJIbCHAS HATPY3Ka.

42



CII 413.1325800.2018

P, 0, P, cp — MAKCHMAJIbHOC W CPEIAHCE SHAYCHUA HMHyanHOﬁ Harpy3xkH COOTBETCTBEHHO

Pucynox b.1 — I'padpuk KpaTKoOBpPeMeHHO# CHJIbI

b.1.6 KparkoBpeMEHHBI WUMIYJIBC ONPEACIAIOT TPEMs XapaKTePUCTHKAMHU
(pucyHok B.1):
- BEJIMYMHON UMITYJIbCA, BBIYUCIISIEMOI 110 (hopmyIie

=[Pyt =P,z (B.1)
1]
- (hopmoii MMITYJIbCA, BEIYMCIIIEMOM 1O (opMmyIie
PO .
'] B.2
[ P (b.2)

- ¥ MPOJIOJKUTEJIBHOCTEIO ICHCTBHS T.
MTrHOBEHHBI UMIYJILC ONMPEACIAIOT OJHONW XApPaKTEPUCTUKON — BEIMYMHOMN

HMITYJIbCA.

[IpuMecYaHus

1 PasMepHOCTE HMIIYJIBCA OMNPEAC/LIOT MNPOHM3BEICHHEM PAa3MEPHOCTH YCHIMA HAa Bpems. Pajmiuaror:
COCPEIOTOUYCHHBIH HMITY/I5C CHIIbL, KHC, MMIYJIBC CHJL, pacnpeIeicHHbIX o e, KHe/M, wm momamy, kHe/m™;
COCPEIOTOMCHHBII HMITY TbC MOMEHTA, KHC M.

2 Eciu u3BeCTHBI HANOOIBIIEE 3HAMCHHE CHIIBI H MPOJODKHTEIBHOCTE ¢¢ ACHCTBHA, HO HeH3BeCcTHA (hopma
HMITYJTBCA, CIICAVET NPUHUMATE B 3a1aC MPOYHOCTH H JKECTKOCTH NPAMOYIOILHYIO (JOPMY HMITY ICA.

3 Ecomm 111 KPAaTKOBPEMCHHOTO MMITYJTbCA H3BECTHA TOJIBKO €r0 BEIMYHHA S, @ HPOJOJLKHTCIBHOCTH Cro
JCHCTBHA T HE MOJJAETCA Jake rpyOoH OLEHKE, JOIYCKAETCA B 3amac MPOYHOCTH H JKECTKOCTH NMPHHHMATL €
pasHoii 0,001 ¢ A1 OOBIMHBIX IKCILTYATALHOHHBIX HATPY30K.

B.1.7 TlepemenicHuss 1 BHYTPEHHHUE YCUIWS B KOHCTPYKLIHMM, BBI3BAHHBIE
NEHCTBUEM KPATKOBPEMEHHOIO HMITYJILCA, 3aBHCAT OT BEJIMYMHBI UMITYJIbLCA S,
MPOOJDKUTEIBLHOCTH AEHCTBHSA T M popMBbI f(7).

[lepemenieHnss M BHYTPEHHUE YCUIMS B KOHCTPYKLUMHU, BbI3BAHHBIC

JICHCTBUEM MIHOBEHHOIO HMITYJIbCA, 3aBHCAT TOJILKO OT BEIHYHUHBI UMITYJIECA.
[Tpumeuanue— [lepeMemicHns W BHYTPCHHHE VCHIHA B KOHCTPYKIMH TPH ACHCTBHH MTHOBEHHOTO
HMITyIbCA OOMBIIE, MEM MPH JACHCTBHH KPATKOBPEMECHHOTO HMITYIbCA TOH 7K€ BEIHYHHEI (TpH TF0001 ero (opme).

Bb.2 Pac4er 3n0aHuii HA JHHAMHYECKHE BO3/AeiiCTBHS

b.2.1 Pacuer mo nmpuOIMIKEHHBIM PACUYETHBIM CXE€MaMm TO3BOJISET BBISBUTH
OCHOBHBIE COCTABJISAOIIME (HaCTOTHI, GOPMBI), ONPEACTAIOIINE XapaKTEP U YPOBHH
KoneOaHuit W onpeae/uTh KOHCTPYKTHUBHbIE pelleHus. B 3ToM  ciyuae
KOHCTPYKIMHM 3[aHUSl WM COOPYKEHUs CHEAYET PACUIEHATH HA OTHACIIBHBIC
JJIEMEHTHI (Oallky, IUIATHL, pamMbl U T. J.), & AMHAMUYECKHAE HArPy3KH C OJHOIO
JJIEMEHTA Ha APYrOd CIEQyeT MepelaBarh MO 3aKOHAM CTATHKH WM TYTEM
3arpy’KeHus JUHAMUYECKUMM peakuusMu. [Ipy 5TOM BIMSHHE Pa3IMYHBIX

43



CII 413.1325800.2018

BTOPOCTENEHHBIX (JAKTOPOB HE YUUTHIBAIOT, & BEPTUKAILHLIC U TOPU3OHTAJILHBIC
KOJIeOaHus paccMaTpUBAIOT Pa3aeNbHO.

B Tex ciyuasx, koraa Tpedyercs YTOUHUTh HaNpsiKeHHO-Ae(OPMUPOBAHHOE
COCTOSIHUE OTHENBHBIX (PPAarMEHTOB WJIM HJIEMEHTOB KOHCTPYKILMH, HEOOXOIMMO
BOCTIOJIb30BATHCS MPOTPAMMHBIMU KOMTIJIEKCAMH ¥ TIPUOM)KEHHBIMU PACYETHBIMU
cXeMamu.

[Tpu mpoBeACHUM pacueTa Mo YTOYHEHHBIM PAaCUETHBIM CXEMaM, B YaCTHOCTH
M0 PaCYETHbIM KOMIUJICKCAM, OCHOBAHHBIM HAa METOJAX KOHEYHBIX JJIEMEHTOB
(MK?D), nomkHbl ObITh MAKCHUMAJIBHO YUITEHBI 0COOEHHOCTH PadOThl KOHCTPYKIIHi
(BJIHSIHAE MPOCTPAHCTBEHHOCTH, KECTKOCTU Y3JI0B, 3AIIOJIHEHUS IEPErOpOLOK H
CTEH, MOJAATAMBOCTH OMOP U OCHOBAHMSA M T. 11.).

b.2.2 B kauecTBe NpuOJMKEHHOM pacYE€THON CXEMbl KAPKACHOIO 3/1aHKS TIPU
MOCTYMATENbHBIX ~ TOPM3OHTANIBHBIX  KOJE€OaHMSX  CAeayeT  NMPUHMMATH
IKBUBAICHTHYIO TUIOCKYIO pamy, MAacChl U KECTKOCTH 3JIEMEHTOB KOTOPOIl paBHBI
CYMMapHbIM MaccaM M CYMMapHBIM >KECTKOCTSIM COOTBETCTBYIOLIMX 3JI€MEHTOB
3aHKsI B HAMPABJICHUSX KOJIeOaHMid (MONepEeYHOM WU MPOJOIBHOM ).

[IocKOBKY MacChl BEPTUKAIBHBIX DJIEMEHTOB 31aHHs (KOJIOHH, CTEH,
NEPEropooK) OOBIYHO 3HAYMUTEILHO MEHBIIE MAcC MOPHU3OHTAIBHBIX AIEMEHTOB
(MEpeKpLITUI U MOKPBITUI), TO JOIYCKAETCs COCPENOTOUUBATL MACChl B YPOBHE
NEPEeKPHITHI M TOKPLITHS, PaCTpeacssisi Macchl BEPTHKAIBHBIX AJIEMEHTOB
MIOPOBHY ME)K/y BEPXHUM U HIKHUM HEPEKpbITUsAMU. [Ipu 3TOM BepTUKaIbHBIE
NEPEMEIICHUST MacC JOMyCKAeTCs HE YUYMThIBAaTh, TaK KaK OHM 3HAYMTEIHHO
MEHbILIE TOPU3OHTATBHBIX.

b.2.3 B kauecTBe TOMEPEYHOW IKECTKOCTM PHUreNs AAHHOTO spyca
IKBUBAJICHTHOW paMbl CJACAYET NPUHUMATH TONEPEUHYI0 IKECTKOCTh BCETO
MEPEKPHITHS JAAHHOTO H3TaXka, a B KA4YEeCTBE TMOMEPEUYHONW IKECTKOCTH CTOWKH
JAHHOTO Spyca 3KBUBAJICHTHOH pamMbl — CYMMY IOMNEPEUYHBIX KECTKOCTEH CTOEK
AAHHOTO Ppsiia TOTO K€ spyca. Ecnm paccMarpuBaroTCs TOCTYMATENbHBIE
KoJieOaHUsl 3[aHUsI B HAMPABJICHUU OCU X, TO KECTKOCTb PUreis HEoOXOIuMO
OIpENENsITh KAaK JKECTKOCTh MONEPEYHOrO CEUCHHS TMEPEKPLITHUS BEPTHKATLHON
TUIOCKOCTBIO, TApPa/IIETbHOM OCH ), a JKECTKOCTh CTOMKHM CJHEAyeT OMpeacnsTh
CYMMOH JKECTKOCTEH BCEX CTOCK B psAly, NapaLUIeIbHOM OCH .

b.2.4 BpamareneHbie KoneOaHMs KApKaCHOrO 3AaHMS  HEOOXOAUMO
paccMarpuBaTh TOJAbKO MPHU OTCYTCTBUM HECYHIMX CTEH. JlomyckaeTcs MPUMEHSTh
NpUOIVIKEHHBIE PACYETHBIE CXEMBI, TPeHeOperas BAMSHAEM KPYUEHHUS CTOEK.

b.2.5 Ecmm 0000meHHas JKECTKOCTb PUres OKBHUBAJICHTHOW  paMbl
(monepevHasi )KECTKOCTh, JIEIEHHAs HA JUIMHY PUTENs MEXKIY CMEKHBIMHU Y31aMH )
Oonee yeM B 3 pasa npeBblnacT 0000IIEHHYIO KECTKOCTh CTOMKH (TomnepeuHas
JKECTKOCTh CTOMKH, HENEHHas Ha €€ BBICOTY MENAYy CMEKHBIMH Y3JaMH), TO
pUreJIb JOMYCKAETCS CHMTATh a0COIOTHO KECTKUM.

YacToTel COOCTBEHHBIX KOJIECOAHMA TUIOMANOK MO MAIIMHBI JOMYCKAeTCs
OMPEESITh MO NPUOIMKEHHBIM PACHETHBIM CXEMaM.
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b.2.6 Ha ropusoHTanbHbie KojacOaHMs 34aHUM C HECYIMMM CTCHAMM HJIH
KECTKHUM OrPOKICHUEM CYLIECTBEHHOE BIIMSHUE MOXKET OKasblBaTh YIPYrocThb
OcHOBaHus. [lodTOMY mnpM JWHAMHUYECKMX pacyeTax 3JaHui Ha HEKECTKHX
OCHOBAHUSIX CJIELYET YYUTHIBATH BOZMOYKHOCTb BEPTUKAIBHBIX U FOPU30HTAIBHBIX
CMEIICHUI W TOBOPOTOB 3/1aHMsl Ha OCHOBaHWHM. [lOAATNMBOCTH OCHOBAHWMA
CJIElyeT OIPEAEIATh COINIaCHO JACHCTBYIOUIMM HOPMATUBHBIM JOKYMEHTaMm I10
AVMHAMUYECKOMY PacyeTy OCHOBAHUI U (DYHAAMEHTOB.

b.2.7 Pacuer KOHCTPYKIUIA HA AMHAMUYECKUE BO3JCHCTBUS, [EPEAAOLIUECS
4yepe3 IPyHT U Bo30ykaatomme kosiebanust pyHIaMeHTOB, CAEIyeT MPOBOIUTH HA
OCHOBE PELIECHUI ypaBHEHMI KONEOaHWii NP KWHEMATUYECKUX BO3ACHCTBHSIX.

b5.2.8 Ilpu pacuere Hecyl X KOHCTPYKUMI HA JEHCTBHE MEPUOJAMYECKUX U
UMIYJIBCHBIX HArpy30K TOYHOCTh PacyeTa CYIUECTBEHHBIM 00PAa30M 3aBHCUT OT
TOYHOCTH HMCXOJHBIX NaHHBIX. [IOCKOIBKY UCXOAHBIE NaHHBIE (KOHCTPYKTHBHBIE
CXEMBbI, HArPy3KH, KECTKOCTHA AJIEMEHTOB U CTBIKOB, MACCHI) I CTPOMTEIIBHBIX
KOHCTPYKLIMI 3a[at0TCs CO CPAaBHUTENBHO HEOOJIBIION TOYHOCTHIO, BO3MOMKHAs
NOTPEHIHOCTh pacueTa BOMM3M PE30HAHCA MOMKET BO MHOTO pa3 MpPeBbILIATH
OOBIYHBIC [T MH)KEHEPHBIX PACYETOB MPEEIIbl, 0COOCHHO MPU MaJIbIX 3HAUYCHUSX
Ko3(hpuieHTa HEYynpyroro COnpoOTHBICHUS.

b5.2.9 Bo Beex ciiy4asx B COOTBETCTBUM C Iojpasjaenamu 7.5-7.8 cuenyer
npeayCcMaTpuBaTh BO3MOXKHOCTh BO30YXKACHMS KONEOAHMH B  PE30HAHCHBIX
pexumax. YacToThl BBIHY)KICHHBIX KOJ€OAHWI OT BHEIIHUX HCTOYHUKOB
ONMPEACNsAOT MCXOJs W3 XapPaKkTEePUCTUK OOOpYyJOBaHUS WIH [0 pe3yJibTaTam
MHCTPYMEHTAIBHOTO 00cnenoBanus Kojaedanuit. HactoTel CBOOOAHBIX KOJIeOaHMM
MOryT OBITH YCTAHOBJIEHBI PacyeTOM WM 10 3alucsM CBOOOAHBIX KOjeOaHui,
BO30Y>KI1aEMBIX MPH yIAPHBIX BO3ACHCTBUSAX.

B rtex ciy4asx, KOrja IOJYYEHHBIE COOTHOLICHWS 4YacTOT IMONAJarT B
PE30HAHCHYHO 30HY, CIEAyeT MpPeaycMaTpuBaTh MEPOMPUATUSA IO CHHKEHUIO
ypOBHEH KoeOaHuil, B 4aCTHOCTH, MPUJIOKEHUS A.
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