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MNpeavcnoBue

Lienu, ocHOBHbIE MPUHLMILI M OCHOBHON NOPAAOK NPoBeAeHUA paboT No MeXrocyapCTBEHHOM cTaHaap-
Tn3auum yctaHoBneHsl FOCT 1.0—2015 «MexrocygapcTBeHHas cuctema ctaHgapTusauun. OCHOBHbIE Noso-
xenus» u [TOCT 1.2—2015 «MexrocygapcTBeHHass cuctema cTangaptusauui.  CraHgapThbl
MeXrocyaapcTBeHHble, Mpasuna 1 pekomeHaaLum no mexrocyaapcTBeHHoN ctaHgapTusaumun. Npasuna pas-
paboTKn, NPUHATUSI, OOHOBIMEHUS U OTMEHbI»

CBegeHus o cTaHpapTe

1 PASBPABOTAH TexHnyecknm komuteToM no ctaHgaptusauumn TK 244 «O6opyaoBaHue aHepreTuiec-
koe cTauunoHapHoey», OTKPbITEIM aKUMOHEpPHBIM o6LecTBOM «TaraHpOrckuiA KOTMOCTPOUTENbHLIA 3aBoA
«KpacHbiin koTenbLwmk» (OAO TK3 «KpacHbI KoTenbLKUK» )

2 BHECEH ®efepanbHbIM areHTCTBOM NO TEXHUYECKOMY perynimpoBaHuio  MeTposiornm

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM NO CTaHAapTM3aLMn, METPONOrK U cepTudukaumnm (npo-
TOKON OT 27 ceHTA6ps 2016 1. Ne 91-)

3a npuHaTUe NporonocoBanu:

Kparkoe HavMeHOBaHWe CTpaHbl Kog cTpaHbl CokpalleHHOEe HAaMMEHOBaHWE HAUMOHANBHOMO opraHa
no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no craHgapTu3auuu
ApmeHus AM MwunakoHomukn Pecny6nukn Apmenns
Benapych BY loccranpapt Pecny6nuku benapych
Kvprusms KG Kelpreisctanpapt
Poccus RU Poccrangapt
TapXUKncTaH TJ TagxukcTaHaapT
Yabekuctan Uz YacraHgapTt

4 Tpukazom PefepanbHOro areHTCTBa Mo TEXHUYECKOMY PeryniMmpoBaHuio n MeTpornorum ot 14 mapta
2017 r. Ne 126-cT MmexrocyaapcTBeHHbi ctanaapt FOCT 33963—2016 BBeaeH B A€ACTBUE B KAYECTBE HaLMO-
HanbHoro ctaHaapTa Poccuiickon enepauum ¢ 1 nions 2018 r.

5 BBEJEH BIEPBbIE

UHopmayusi 06 usMeHeHUsIX K HacmosileMy cmaHoapmy nybriukyemcsi 6 exxe200HOM UHEPOPpMaUUOH-
HOM yKazamerne «HayuoHalnbHble cmaHO0apmbi» (Mo cocmosiHuio Ha 1 siHeapsi mekyuje2o 200a), a mekcm
U3MeHeHUl U rornpasoK — 8 eXXeMeCSIYHOM UHGhopMaUUOHHOM yKa3amerne «HayuoHanbHbie cmaHdapmbiy. B
criyyae nepecmompa (3aMeHbl) Unu ommeHsl Hacmosiuea2o cmarHdapma coomeemcmeyiouwiee yeedoMIeHue
bydem onybnuKkosaHo 8 eXeMEeCSIYHOM UHGOPpMaUUOHHOM yKaszamerne «HayuoHanbHblie cmaHOapmbly.
Coomeemcmsyrouwjas UHopmayus, yeedomieHue U meKcmbl pa3melaomest makxe 8 UHghopMalyUoHHOU
cucmeme obuezo nosb308aHuss — Ha oghuluanbHoM calime PedeparnbHoO20 azeHmemea 110 MmexHU4YeCcKomMy
peaynuposaHuro U Memporsioauu 8 cemu YiimepHem (www.gost.ru)

© CrangapTtuHdopm, 2017

B Poccuinckoin deagepalium HaCTOALL U CTaHAAPT He MOXET ObITb MOMHOCTLHO UMM YaCTUYHO BOCNPOU3Be-
OeH, TUpaXnpoBaH 1 pacnpocTpaHeH B kavyecTBe oduLlmnanbHoro nsgaHusa 6es paspeleHna depeparnsHoro
areHTCcTBa No TeXHNYECKOMY PeryinposaHuio U MeTposiormm


https://mosexp.ru#

rocT 33963—2016

ConepxaHue
1 OBMAaCTB MPUMEHEHUIS. . . . . o o ot o i e i e et e e e e e e e e e e e e e e 1
2 HOPMATUBHBIE COBIMKU . . . o o i i i i e e e e e e e e e e e e e e e e 1
3 TepMUHBI M OMPEAGIIEHUS . . . . . . o ot i e e e e e e e e e e e e 1
4 OBO3HAYEHUSA M COKPALLUEHUST . . . . . . ot ittt e e e e e e e e e 2
5 OOWME MOMOKEHUMS . . . . o o o e e e e e e e 3
6 TPEBOBAHMA KPACHETY . o o o o v v v e e et e e e e e e e e e e e 4
7 OUEHKA CEBMCMOCTOMKOCTI . . . . o o o e e e e e e e e e e e e e e e e e e e e e e e e s s e 7
8 O6LwMe NpUHUMMNBI MOCTPOSHNS AUHAMUYECKUX MOABITIEM . . . . . . . o o v it e e e e e e 7
9 MeToabl pacyeTa Ha CEUCMOCTOMKOCTD. .« .+« o v v o v et e e e e e e e e e e e e e e e e e 9
BUBnnorpauss. . . . . . 12



roCT 33963—2016

M E XTTOCVYOAPG CT BETHHUB # CTAHQAOAPT

KOTNbl CTALUMOHAPHbIE
PacueTbl Ha ceicMUYeCcKOe U BeTPOBOE BO3AEUCTBUA

Stationary boilers. Calculations for earthquake and wind influence

DaTta BBegenna — 2018—07—01

1 O6nacTb NpUMeHeHunsA

Hactosawuii ctTaHaapT ycTaHaBnNuMeaeT TpeboBaHus K pacyeTy CEMCMUYECKUX HAarpy3oK Ha NapoBble CTa-
LMOHapHbIE KOTbI, UX 3MeMeHThbl M TpyBonpoBoabl ropsiyeit Boabl U napa. C NoMoLLbIo pac4yeToB NPOBOAUTCA
OLeHKa CeCMOCTOMKOCTU 060opynoBaHUs, a Takke onpeaensitoTcsl MeponpusiTusl No obecrneveHUo cencmoc-
TONKOCTU Ha CTaauu MPOEKTUPOBaHUS 1 B NpoLLecce 3KCnyaTaLuu.

2 HopmaTuBHbIe CCbINKKN

B HacTosiWem cTaHdapTe UCMob30BaHbl HOPMAaTUBHBIE CChINIKU Ha creayrowme cTaHgapThl:

rOCT 23172—78 KoTnbl cTauuoHapHble. TepMUHbI U onpeaeneHns

FOCT 33962—2016 KoTnbl cTaunoHapHble BoaoTpybHble. Obme nonoxeHua. Matepuans! u gonycru-
Mble HanpsKeHUs ANs geTanein KoTrnos, paboTatoLwmnx nog gasrneHuem.

MpumedaHune— lNpu NoNb3oBaHUM HACTOSILLMM CTaHAAPTOM LienecoobpasHo NpoBepuTL AENCTBUE CCbINOY-
HbIX CTAHZAPTOB B WHMOPMAaLMOHHON cucTeMe oOLWEero nonb3oBaHusi — Ha oduumnanbHoM cante PegepanbHOro
areHTCTBa N0 TEXHWYECKOMY PEryrMpoBaHuWio 1 METPONOruM B ceTu VIHTEpHET Unu Mo eXerogHoMy MHMOpMaLUnoHHOMY
ykasaTtento «HaumoHanbHble cTaHgapTh!», KOTOPLIV ONyBNMKOBaH No COCTOSHMIC Ha 1 STHBaps TEKYLLEro roga, 1 no Beinyc-
KaM eXXeMeCA4YHOro MHPOpMaLMOHHOr0 ykadaTtens «HaunoHanbHble cTaHgapThi» 3@ TEKYLWWN rog. Ecnv cebinoyHbIv cTaH-
OapT 3aMeHeH (M3MeHeH), TO NPV NONb30BaHUM HACTOSLWMM CTaHAAPTOM CredyeT PYKOBOACTBOBATLCS 3aMeEHSIOLLMM
(v3meHeHHbIM) cTaHaapToOM. Ecniu cebinoYHbIf cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NONOXeHWe, B KOTOPOM JaHa CCbifika Ha
Hero, NPUMEHNETCS B YaCTW, HE 3aTparnBatoLwen 3Ty CCbINKY.

3 TepMuHbI M onpeaeneHns

B HacTosileM cTaHgapTe npuMeHeHbl TepMnHbl o FOCT 23172, a Takke cneaytoLyme TEpMUHBI C COOT-
BETCTBYIOLNMN ONpeaeneHNsIMU:

3.1 3eMneTpsiceHue (ceicMmyeckoe Bo3gencTBue): KonebaHus semnu, Bbi3biIBaeMble MPOXOXKAEHW-
eM CeNCMUYECKNX BOITH, N3MYYeHHbIX U3 Kakoro-rnmbo oyara ynpyrom aHepruu.

3.2 UHTEHCUBHOCTb 3eMrneTpsiceHUA: Mepa BennUMHbl COTPSICEHNS TPYHTA, onpeensiemasi napamMeT-
paMn OBMKEHUSA rPpyHTa, CTEeNeHblo paspyLlleHUs COOPYXXEHUI U 30aHUi, XapakTepoM U3MeHeHUn 3eMHON
MOBEPXHOCTA U AaHHBIMW 06 UCMBITAHHbIX 0AbMM OLLYLLEHUAX.

3.3 ceMCMUYHOCTbL NNowaaku ctpoutenbcTBa: VHTEHCUBHOCTL BO3MOXHBIX CEMCMUYECKNX BO3Ae-
MNCTBUIN Ha Nnowaake CTPOUTENbLCTBa C COOTBETCTBYIOLNMU KaTeropusiMm NoBTOPSIEMOCTY 32 HOPMaTUBHBIA
cpok. CeNCMUYHOCTb yCTaHaBNMBaeTCs B COOTBETCTBUN C KApTaMyU CEACMUYECKOro PancHUPOBaHUS U (MNn)
MUKpoparoHNpoBaHUA Nrowaaku ctpouTtensctea. OHa nsmepsietcsa B 6annax no wkane MSK-64.

UzpaHne ocpmumanbHoe
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3.4 celcMOCTOMKOCTb 3HepreTuyeckoro o6opyaoBaHus: CnocoBHOCTb KOHCTPYKLUMU COXPaHATL B
onpeaeneHHoN cTeneHn NPOYHOCTb, YCTONUNBOCTb, FEPMETUYHOCTL M paboTocnocoBHOCTL Npu 3eMieTpsice-
HUW.

3.5 akceneporpamma 3emneTpsiceHus: 3aB1UCUMOCTb OT BpeMeHU abComnoTHOrO YCKOpeHUsi rpyHTa
(ocHOBaHUs) ANsi onpeaeneHHoro HanpasneHns B Buae rpadpmka unm s TabnunyHomn oopme (oumndposka).

3.6 ananoroBas akceneporpamMmma: 3anuncb peanbHoro 3eMneTPACeHUs, Ncronbayemas Ans pacyeTa
Ha CeCMOCTOMKOCTb.

3.7 cuHTe3aupoBaHHas akceneporpamma: Akceneporpamma, nonyy4yeHHas aHanuTUHECKUM nyTemM Ha
OCHOBe 06paboTKN N CTAaTUCTUYECKOrO aHannaa psiga aHanoroBbIX akceneporpamm.

3.8 oTBeTHasA akceneporpamma: Akcerneporpamma TOYKU KOHCTPYKLUW, onpeaensieMas us pacyera
BbIHY)>XAEHHbIX KorebaHW NPy ceiCMUYeCcKOM BO3AEACTBUN.

3.9 noaTaxHas akceneporpamma: OTBeTHas akceneporpamma oTaerbHbIX BbICOTHLIX OTMETOK COOpY-
JKEHWS1, Ha KOTOPbIX, YCTAaHOBMNEHO obopyaoBaHue.

3.10 cnekTp oTBeTa (peakuuit): COBOKYNHOCTb abCOMIOTHLIX 3HAYEHUA MaKCUMasbHbBIX OTBETHbIX
YCKOPEHWIA NIMHENHO-YNPYron CUCTEMbI C 0QHOW CTeneHbo cBoboabl (ocLMnnsTopa) Npu BO3AENCTBIM, 3adaH-
HOM akceneporpamMmon; 3T 3Ha4YeHNs onpeaensoTcs B 3aBUCUMOCTM OT COBCTBEHHOM YacTOThl U 3Ha4YeHUs
OTHOCUTENbHOro AeMMNUPOBaHUS OCLUNNATOpA.

3.11 pacluMpeHHbIN cnekTp oTBeTa: CnekTp, NomyyYeHHbI NyTeM pacLluMpeHns MMKOB CneKkTpa oTeeTa
C Liebio MOBbILUEHNsI HaAeXXHOCTU BBINOMTHAEMbIX PAcYeTOB Ha CEMCMOCTOMKOCTb.

3.12 orunbarowmi cnekTp otBeTa: CnekTp, NonyyYeHHbl no pesynstatam 06paboTkM cnekTpoB oTBeTa,
Anst Habopa aHarnoroBbIX 1 (UM) CUHTE3UPOBaHHBIX akceneporpamm.

3.13 cnekTp koacdbuLneHTOB AUHAMUYHOCTU: Be3pasMepHbIn CreKTp, MoryYeHHbI AeNeHNneM 3Ha-
YEHWA crekTpa oTBeTa Ha MakcMMaribHOoe MUMKOBOE 3Ha4YeHNe YCKOPeHNsl COOTBETCTBYIOLLEN akceneporpam-
Mbl.

3.14 cTaTU4YeCcKU MeTopd pacuyeTa Ha CeMCMOCTOMKOCTL: YTPOLLEHHBIA MEeTOA, COMTacHO KOTOPOMY
pacnpefeneHue cemcMUYecknx Harpysok, AeACTBYHOLWMX Ha KOHCTPYKLMIO, MpUHUMaeTcs NogobHbIM pacnpe-
AenNeHnto Macchbl, a BeMWYMHbI 3TUX Harpy3ok onpeaenstoTca npy nomolum Habopa koadduuneHToB.

3.15 nuHelHO-cNeKTpanbHbIN METOA pacyeTa Ha CeMCMOCTOMKOCTb: MeTo/, B KOTOPOM BENUUYUHBI
CeMcMUYEeCKNX Harpy3oK onpeaenstoTca No cneKTpaM oTBeTa B 3aBUCUMOCTM OT 4acToT U POpPM COBCTBEHHbIX
Kone6aHWiA KOHCTPYKLMUN.

3.16 MeToa OUHaMUYECKOro aHanusa ceMcMOCTOMKocTU: MeToa YUCNEHHOro UHTErpupoBaHus
ypaBHEHU ABWKEHUS, MTPUMEHSIEMbIX NS aHann3a BbIHYXAEHHbIX KofiebaHWin KOHCTPYKLMK NpU cecMuyec-
KOM BO3OEUCTBUM, 334aHHOM aKceneporpaMMamm 3eMneTpACceHUn.

3.17 npoekTHoe 3eMmneTpsiceHue: 3eMneTpsiCeEHNe Co cpedHeln NOBTOPAEMOCTLIO OAUH pas 3a CPokK
cnyx06bl cTaHUMN.

3.18 HOpManbHble ycnoBuUA akcnnyatauuu: CtauuMoHapHbIi pexum paboTel 06opyaoBaHUMA npu
HOMUWHaNbHOM NPOM3BOANTENBHOCTHU.

4 O603Ha4YeHus N COKpaLLeHUs!

B HacTosLeM cTaHaapTe NpUMeHeHbI creayowme 0603HaveHns U CokpaleHUs:

Sms — 06LLME MemMBpaHHbIe HanpPsHKeHMs ¢ y4eToM cencmuyeckoro Bosaenctans, Mra;

Smms — MECTHble MembpaHHble HanpshkeHusl, BO3HMKalOWMe OT HepaBHOMEPHOro pacnpeaeneHus
Harpysok, ¢ y4eToM ceiicMuyeckoro Bosaenctaus, MMa;

s — 06LLUME N3MMBHBIE HANPSAXKEHUA C yHeTOM CeNCMUYecKoro sosaenctans, Mra;

Scms — HanpsbkeHue cmaTtus, MrMa;

T — HanpsbkeHue cpesa, MlMa;

K — oTHocutensHoe geMndupoBaHue (B AONAX OT KPUTUHECKOro KoadbduumneHTa aemnduposaHuns);

N — yucno cteneHei cBoboabl pacueTHOM MoAENU;

G — HopMasbHOe ycKkopeHue cBoBOAHOro nageHns, m/c2;

a(t) — 3aBUCUMOCTb YCKOPEHUA OCHOBaHUSA OT BPEMEHN;

[M] — maTtpuua koachdULMeHTOB HepLMu;

[C] — maTpuua ko3t PULIMEHTOB XECTKOCTH;

p(f) — vyacToTa cobcTBeHHbIX KonebaHuni, pag/c (Mu);

HY3 — HopMarnbHble yCnoBus aKkcrinyaTauum;

M3 — npoekTHOe 3eMneTpsiceHne;

CA — cuHTe3upoBaHHas akceneporpamma;
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JICM — nuHelHo-cneKTpanbHbIA MeToA;

MOA — mMeTOA AMHAMUYECKOro aHannaa;

MSK-64 — 12-6annbHas WwKana UHTEHCUBHOCTU 3emneTpaceHnii 1964 r., paspaboTtaHHas C. Measege-
BbIM, B. LUnoHxoepom u B. KapHukom.

5 O6LwwMe nonoxeHus

5.1 PacueT Ha ceiicMOCTOMKOCTb ABMSIeTCA 065A3aTeNbHbIM 3TanoM NOBEPOYHOIO pacyeTa U CAYXUT Ana
onpeaeneHnst BO3MOXHOCTU UCTIONb30BaHWUA 060pyA0BaHNs B paiioHaXx C MOBbILLEHHON CEACMUYECKON aKTUB-
HOCTbIO.

5.2 Llenbto noBepo4HOro pacyeTa Ha CEMCMOCTOMKOCTb SIBMNAETCA:

- NpoBepKa NPOYHOCTN dNEMEHTOB 060pyA0BaHUS;

- OUEHKa B3aUMHbIX CMELLeHWUI, CoyaAapeHNA 3N1IEMEHTOB KOHCTPYKLWIA;

- paspaboTka MeponpuATUA, HanpaBneHHbIX Ha CHUKEHNE pacyeTHLIX AMHAMUYECKUX HarpysokK, B Cry-
yasix, korga pacyeT He noaTeepxxaaeT obecneveHne TpeboBaHUIl CEUCMOCTORKOCTH.

5.3 OcHoBHble KpUTEPUN CEMCMOCTONKOCTN 060pYA0BaHUA 6asnpyOTCS Ha Takux hakTopax, Kak:

- HeobxoaumocTb obecneveHns 6e3onacHOCTU onepaTUBHOMO NEpcoHarna CTaHUuK;

- BaXHOCTb KOMMOHEHT TEeXHOMOrn4Yeckoro o6opyaoBaHUA U cUCTEM, HEOBXOAUMbIX A BbIpaboTku
3MeKTPO3HePrM1 1 Tenna;

- aHanus HayarnbHOW CTOMMOCTU 1 06 bema NoTeHLManbHbIX 3aTpaT Ha PEMOHT UK 3ameHy o6opyaoBa-
HUS, NOBPEXAEHHOrO B pe3ynbTaTe CeCMUYECKOrO BO3AENCTBUSA,

- BO3MOXHOCTb UCMOMb30BaHWA anbTepHaTUBHBIX YacTel 1 cuctem obopyaoBaHus;

- OLEHKa NoBeAEeHUs U B3aMMOAENCTBMS OTAEMbHBIX CUCTEM NPU 3EMIETPSICEHUN;

- aHanM3 BO3MOXHbIX NMoTepb OT NpocToeB 6rioka BCneacTBue NoepexaeHus obopyaoBaHus npu ceit-
CMMWYECKOM BO3AENCTBUN.

OcHoBHol kpuTepuit cericmocTolikocT TOC 1 TOL MoxHO cchopMynunpoBaTh crneayowmm obpasom:
CTaHUMs A0SMKHa NPOTUBOCTOSATL C MUHUMATIBHBIMU CTPYKTYPHBIMU NOBPEXAEHUAMU U HENPOAOIHKUTE NbHBIM
npekpalleHneM BbIpaboTK/ SMEKTPOIHEPTUM 1 TEMNA 3EMITETPSACEHUIO, KOTOPOE Bbi3bIBAET YCKOPEHUE rpyHTa
TOMbKO € HK3ko (okono 10 %) BEpoATHOCTLIO MPEBbILIEHUS B TEYEHE MPOEKTHOMo cpoka CryXX6bl cTaHumu.

5.4 ToBepouHbI pac4eT HeoBXOANUMO MPOBOANTL C y4eTOM AEACTBMS SKCMyaTaLMOHHBIX U CEACMUYEC-
KNX Harpysok. BeTpoBble Harpysku npu pacyeTe Ha CEACMOCTOMKOCTb HE YYUTLIBAKOTCS.

MpoekTHOE cencMmyeckoe Bo3AeNCTBNE 3a4aeTCs B COOTBETCTBM C 0DLLIEN KOHLEeNUuen CeMCMOCTON-
KOCTW OGBEKTOB TEMNSIOSHEPreTMKN B BUAE aHAMOroBbIX akceneporpaMm Ans NIowWwaaku CTponTenbCTBa CTaH-
LMK, UMetoLLe MaKcMMarnbHble MUKOBLIE YCKOPEHUsI, COOTBETCTBYHOLLME NMOBTOPSIEMOCTU OAMH pa3 3a CPokK
cnyx6bl cTaHLuun. MNpr 3TOM NUKOBEIE YCKOPEHUS A0MKHBI UMETb He 6onee Yem 10 %-Hyto BepOoATHOCTb UX Mpe-
BbILUEHWSI 3@ MPUHATbLIA Neprog, NoBTOPSIEMOCTMU.

B npoueaypy onpeaeneHns MHTeHcMBHOCTY 13 B 06LLeM criydae A0MKHbI BXOAUTL Criefyrolme aTanbl:

- onpegeneHne pernoHanbHON CeMCMUIECcKon akTUBHOCTA U BEPOATHOCTA BO3HUKHOBEHUS 3eMIieTpsce-
HWIA pa3NUIHOR MHTEHCUBHOCTMU Ha OCHOBaHWUMW aHan3a UCTOPUYECKUX U UHCTPYMEHTASbHbIX AaHHBIX;

- ycTaHoBIeHMe 1 KnaccudmkaLmsi Bcex reoniornyeckmx pasnomos B 3oHe 80—100 km;

- onpeaeneHne MakCMManbHO BO3MOXHBIX 3€MIETPSACEHUI, KOTOPbIE MOFYT MHULIMMPOBATLCSA KaXabIM
13 Pa3noMOoB, 1 YCTaHOBIEHWE NOBTOPAEMOCTU ANA KAXKAOro COBbITUSI 3eMIeTpsSICEeHNs;

- pacyeT NUKOBbLIX 3HAYEHWI1 YCKOPEHWIA FpyHTa Ha NNoLLaaKe, BbI3BaHHBIX ABWKEHUSIMU OTAENbHBIX pas-
NoMOoB;

- onpegeneHune napameTpos M3 (NPOEKTHOro cnekTpa, akceneporpamMmm 1 NPOeKTHOro MakcUManbHOro
MUKOBOTO YCKOPEHUSA rpyHTa) AN NPUHATON NPOEKTHON MOBTOPSIEMOCTU 3eMIIeTPSICEHUS.

5.5 B cooTBeTCTBUM € 06LLen KoHLeNnUMen U KpUTepusiMmn CEMCMOCTONKOCTA NMPUHLIAN CEACMO3aLLUUThI
cTaHuuK 3akntovaeTcs B ee 6esonacHom octaHoBe npu M3 1 nocnegyiowem nycke Yepes KOPOTKUIA NPOMEXY-
TOK BpEMEHMU Npu orpaHn4eHHoM 06 beMe BocCcTaHOBUTENbHLIX paboT. [1nsa obecneyeHuns 3Tol 3agaqn Bce Tex-
Honorudeckoe o6opyaoBaHME W CUCTEMbl CTaHUMM AOMKHbI ObiTb pasgeneHbl Ha ABe KaTeropuu
CEeACMOCTONKOCTM.

Kamezopus Is. Cuctembl u 060pyaoBaHue, AN KOTOPbIX BbIMOMNHAETCst 060CHOBaHUE CEUCMOCTOMKOCTH
(npo4yHocTn Wunu pabotocnocobHocTU):

- cuctembl M 06opyaoBaHue, obecneymBaoLLne aBapuUinHbI 0OCTaHOB Br1oka;

- cuUcTeMbl U 06opyaoBaHMe, KOTOPLIE MOTYT SIBMIATLCS NOTEHLMAaNbHBIM UCTOYHUKOM MoXapa B pe3ynb-
TaTe ceMcMNYECcKoro BO3AeACTBIS;

- cpeAcTBa NoXapoTyLUeHUs!;
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- OCHOBHOE W goporocTtosee obopyaoBaHue, KOTOpoe He MoXeT BbiTb BOCCTAHOBMEHO U 3aMeHEHO B
OrpaHnYeHHbI Neproa BpeMeHu 1 MoBpeXgeHue KOTOPoro NPUMBEAET K 3HAYUTENbHOMY 3KOSIOrMYECKOMY Unn
duHaHcoBoMy ywepby (Hanpumep, koTen, TypbuHa, AeaspaTop, NUTaTenbHbI Hacoc, AbLIMOCOC, CUNOBLIE
TpaHcdopmaTopsl, AyTbeBble BEHTUNSATOPLI, MeNbHULLI, 6aku Ma3yTa, Boabl U T. 4.);

- OCHOBHbIe Tpy60onpoBoALI Napa U NMTaTesNibHOW BOAbI.

Kameeopus lIs. Bece npoumne cuctemsl M 060pyaoBaHue, BaXkHble € TOUKU 3peHus obecneveHns pabotoc-
NocoBHOCTM CTaHLMU U He BoLueALwmre B KaTeroputo Is, A0MKHbI UMeTb NPaKTUHEeCKyo BO3MOXHOCTb GbiTb BOC-
CTaHOBMEHHbIMW B  OrpaHWYEeHHbIA Nepuod BpeMeHW Nocne  3eMNeTpsiceHus, onpeaensembin
rocyfgapcTBeHHbIMU, perynmpyrowmmMm U Haa3opHeIMU opraHaMmin. [1na 3TUX CUCTEM BbINONHASTCA YNPOLLeHHan
oLeHKa oXungaeMblX nospexaeHun B pesynbtare M3.

Kpome Toro, Heobxoanmo yaensaTb 0coboe BHUMaHWE KOHCTPYKUUSAM, cUucTeMam 1 afiemeHTam obopyao-
BaHWSA, KOTOpble B pesynbTaTe CENCMUYECKOro BO3AENCTBUSI MOTyT NOBPeaAnTb cUCcTeMbl U o6opyaoBaHue,
OTHeceHHoe K kaTeropuu Is, 1 Takum obpa3oM HapyLnTb PYHKLUK 06ecneveHusa 6esonacHOCTU CTaHLMK NGO
npuBecTn K 6onbLLIMM MaTepuansHbIM NoTepsaM. JomkHbl 6bITb NpeanpUHATEI Mepbl Mo NpeaoTBPaLLEHNIO BO3-
HUKHOBEHWS YKa3aHHbIX CUTYaLNiA.

5.6 PacueT Ha CeliCMOCTONKOCTL NPoBOANTCA A5 06opyaoBaHUA U TpyBonpoBoAOB CTaHUMIA, ycTaHaB-
NMBaeMblX B paiioHax CeMCMUYHOCTbLO 7 6anos 1 BhlLLe.

5.7 WNuTeHcmeHOCTL M3 (MakcMarbHbIN YPOBEHb YCKOPEHUA Ha FPYHTE) NP OTCYTCTBUU CNeunanbHoro
cecMmonornyeckoro 060CHOBaHUS ycTaHaBNMBaeTCsl B COOTBETCTBUM € KapTamn CEUCMUYECKOro paioHUpo-
BaHua Ang 1 kaTeropun NOBTOPAEMOCTHN, corracHo [1].

5.8 MakcumarnbHbI ypOBEeHb YCKOPEHUS aHanoroBbIX U CUHTE3UPOBaHHbIX akceneporpaMm, npuHumae-
MbIX B Ka4eCTBe XxapakTepucTuk N3, AomkeH cOOTBETCTBOBATL 5.7 Unn MoxeT 6bITb NPUHAT B COOTBETCTBUN C
Tabnuuen 1.

Tabnwuuya 1— MakcumanbHbivi ypoBeHb yekopenui M3

CeNcMMYHOCTb NNowaaku, B 6annax 7 8 9 10

MakcumanbeHbIVi YPOBEHb YCKOPEHUs!, B 4ONSX g 0,1 0,2 0,4 0,8

5.9 Tpu NOBBILWEHUN U MOHWKEHUN YCTAHOBEHHON UHTeHcuBHOCTM M3 Ha 1 6ann MakcumarnbHbIN
YpOBEHb YCKOPeHWs 3adaHHbIX akceneporpaMm v (Unun) cnekTpos oTBeTa AOMMKEeH COOTBETCTBEHHO YBENNYM-
BaTbLCA UM YMeHbLUATLCA B [iBa pasa.

5.10 3a npaBurbHOCTL NPOBeAEHUs pacyeTa Ha CEMCMOCTOMKOCTb OTBETCTBEHHOCTbL HeceT npeanpus-
TWE UK OpraHn3auns, BbIMoSHABLUME pacyeT.

6 Tpeb6oBaHuA K pacyeTty

6.1 NcxogHbiMU AaHHBIMU A5t pacqeTa Ha CEMCMOCTOMKOCTb SIBMSIOTCS:

- 6annbHocTb M3 U MakcuMarbHbIE YPOBHWU YCKOPEHWUIA pacHeTHBIX akceneporpamMm;

- BosgencTeua M3 B BUAe akceneporpamm u (Mnu) ornbatomnx CnekTpoB oTBeTa AN MECT YCTaHOBKU
KOTMOB MO TPEM B3aNMHO NeprneHAUKYNSIpHBIM HanpaBreHUsIM (BePTUKaINbHOMO U ABYX FOPU3OHTANbHBIX);

- HanpsKeHWa nn BHYTPEHHWUE YyCUnus npu HopMaribHbIX YCIOBUAX 3KCNTyaTauuu.

6.2 OueHka CeNCMOCTOMKOCTU NPOU3BOAUTCS MPU AENCTBUA ABYX FOPU3OHTamNbHBIX U BEPTUKANbHOMO
HanpaBneHWA CeNcCMUYecKoro BO3AEWCTBUS, NMPU 3TOM BeSIMYUHBI CEMCMUYECKUX HarpysoK B YKas3aHHbIX
HanpaBneHWaX agonyckaeTca onpeaensTb pasgenbHo.

6.3 [opusoHTanbHble pacyeTHble CEeACMUYEcKUe Harpyskd crnegyeTr NpuHUMaTb AEUCTBYIOWMMA B
HanpasneHnsax NPoACNbHOM U NONePeYHON OCE KOHCTPYKLIUA.

6.4 lMpun oTCYTCTBUM KOHKPETHON UHCDOPMALIMM O NMUKOBOM YCKOPEHWUU BepTUKaNbHOW CocTaBnsatowein
KonebaHui rpyHTa uenecoobpasHo NpuMeHeHue onpeaeneHHOro COOTHOLLIEHUS MEXAY NMUKOBLIMU YCKOPEHUS-
MW B BEPTUKASIbHOM U FOPU30OHTasNbHOM HarnpasieHusIX. DTO COOTHOLLeHWe, KaK Npasuno, BapbupyeTtcs oT 0,5
80 1,0 moxeT 6bITb MakcuMasnbHbLIM Ha y4acTkax, MpUeraoLLmMx K odary 3emneTpsiceHus. YkasaHHOe COOTHO-
LWeHWe 3aBUCUT OT XapaKkTepUCTUK ovara, caMol Niowaaku, ee yaaneHHOCTU OT 3MULLEHTPa, a Takke OT ApYrux
cakTopos. MNpu oTcyTCTBUM cneunansHOro 060cHoBaHUs pekomeHayeTcs bpaTb 2/3 0T NMKOBOro YCKOPEHUA B
rOPU30oHTaNbHOM HamnpaBneHuu.

6.5 BHyTpeHHMe ycunua B anemeHTax KOHCTPYKLMK onpeaernsitoTcs U3 yCrioBUS OA4HOBPEMEHHOTo ceit-
CMUWYECKOro BO3EUCTBUA NO BCEM YYUTLIBAEMbIM HanpaBneHUsIM.
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Ecnn pacueT nponssoguTcst oTAeNbHO No Kaxaomy ns HanpaBneHMﬁ, pacyeTHble BHYTpEeHHUe ycunua
(CMJ’IbI U MOMEHTBI OTHOCUTESILHO MMAaBHLIX OCEN CeYEeHUA U OTHOCUTENbHLIE nepemeu.leva) BbIHYUCAIOT NO

chopmyne

Ne= N2 +N2, +NZ,, (1)
raoe N, — pacyeTHoe ycunue B k-M ceueHuu;

Nix Ny, Nz — pacyeTHoe ycunue onpeaeneHHoro euaa B k-M ce4eHnn npu cencmmnyeckom Bosaen-
CTBWM COOTBETCTBEHHO BAOSb 0celt X, Y, Z (ABe ropn3oHTanbHble U BepTUKanbHasa CocTasnsowme ).

6.6 Cencmuyeckuii aHanms AOMMKeH NPOBOAUTLCA NGO NO OAHOMY U3 METOAOB AUHAMUYECKOrO aHanu-
3a, nMbo, ecnn JoKkasaHa BO3MOXKHOCTb UCMONb30OBaHUA, N0 MeToay SKBUBASIEHTHOW CTaTUMECKOW HarpysKku.
OTUMeTOoAbI, Kak NpaBuio, OCHOBaHbLI Ha NMUHENHO-YNPYroM aHanuse CUCTEM Npu YpoBHe A0NYyCKaeMblX Hanps-
XKEeHUI, briskom Knpegeny Tekydectr Matepuana. OgHako Ana cneunanbHbIX crlydaeB MOXeT ObiTb UCNONb30-
BaH TakKe HeMMHEeNHbIA aHanna CUCTeM 1 UX ONOpP C y4ETOM NNACTUHECKUX XapaKTepucTuk matepunana.

6.7 [Mpu BbINOIHEHWM NOBEPOYHOIO pacyeTa Ha CEeMCMOCTONKOCTb AOIPKEH BbITb MCNOMb30BaH OAWH U3
MEeTOAO0B ANHaMUYECKOoro aHanusa, Harpumep Metoa pacdeTa no cnektpam oreeta (JICM) unun metog pacyeta
o akcerneporpammam cemcmumyeckoro sosgenctaua (MAA). Mpu npumeHeHUM MeToA0B AUHAMUYECKOro aHa-
n13a AoIPKHbI GbITb BBINMOMHEHbI CreayoLune YCnoBus:

6.7.1 OBecnedyeH npaBusbHbIA BEIGOP METOAA AMHAMUYECKOTO aHanusa (Mo cnekTpam oTeeTa unu no
akceneporpaMmmam) ucxoast 3 ocobeHHOCTeN aHanUM3Mpyemoi cucTemMbl U 3agad aHannsa.

6.7.2 JomnxHo 6blTb 0BecneveHo nonyyeHune scei HeobxoanMon nHgpopmaL M no HanpsbkeHHo-aedop-
MUPOBaHHOMY COCTOSIHUIO CUCTEMBI U €€ OMOPHO-NOABECHON CUCTEMBI C Y4ETOM BCEX BO3SMOXHBIX CMELLEHNIA,
MOBOPOTOB U ONPOKUABLIBAHUS KOHCTPYKLNW, a Takke B3auMOAEUCTBUA C coceAHUM o6opyaoBaHUeM U cUCTe-
mMamu. Kak npaBuno, 4ns1 AOCTUKEHNSA 3TOR Lenn A0MKHbI 6bITb UCMOMb30BaHbI MPOrpamMmbl pacyeTa, OCHOBaH-
Hble Ha MeToe KOHEeYHOro anemMeHTa.

6.7.3 Pac4yeTHas guHamuyeckasi Mogenb AOMKHA COCTOSATb U3 AOCTAaTOYHOIO KonuyecTBa creneHemn
csobogbl (Macc). KonuvvecTBo cTeneHei ceoboabl CHUTAETCA AOCTATOMHBIM, KOrAla yBeNUYeHne ux yiucna He
MPUBOANT K N3MEHEHNIO peakLm cucteMbl Gonee Yem Ha AecATb NpoLeHTOB. B kauecTBe apyroro kputepus
AO0CTaTOYHOCTU YYUTLIBAEMOrO YMcia cTeneHen ceoboabl MOXeT BbITb UCNOMb30OBaH CNeayoLMIA: KONTMYECTBO
cTeneHen cBoboabl cUcTeMbl AOSPKHO NO KpalHel Mepe B iBa pa3a NpeBoCXoAnTb KONIMYECTBO YYUTHIBAEMbIX
coBCTBEHHbIX hopM KonebaHuin Npu onpeaenieHun peakuum CUCTEMBI.

6.7.4 B crniyyae, ecnu pacyet Ha CEACMOCTONKOCTb BBIMOIHAETCS C Y4eTOM OrpaHU4eHHOro Yucna popm
kone6aHuiA, HanpuMep ToNbKo A0 YacToThl 33 'L, Npy onpeaeneHnun CEACMNIECKUX HArpy3oK AOSMKHBI UCMNOSb-
30BaTbCA METOAbl, yYUThIBaOLLME BNnsiHUe BbiclunX hopm konebaHun. Ecnu cneuunanbHble MeToabl ydeTa
BbICLUNX hopM Kone6aHWil He UCTIONb3YHOTCS, YNCTIO YYUTbIBaeMbiX (hopM AOSMKHO ObITb yBenuyeHo. Yucno
yuuTbiBaeMbiX (hOpM cuuTaeTcsl AOCTaTOYHbIM, KOrja U3MeHeHUe UX 4uicna He NPUBOAUT K U3MEHEeHUIo
peakuum Ha onopbl 6onee yem Ha 10 %.

6.7.5 [omkHbl 6bITb yU4TEHBI OTHOCUTENbHBIE CMELLIEHUSI TOHEeK ONop CUCTEMBI TPYBOMpPoBOAOB U pas3nuy-
HOe AMHaMU4YecKoe BO3AeNCTBME Ha onopbl TpybonpoBoda NpyM CeMCMUYECKOM BO3OeNCTBUKN. Takon yder
obecneuuBaeTcs cneyoLLMMN pacyeTamu:

- MEeTOAO0M MoJarbHOro aHanusa no crnekrpam oTBeTa Ha MHOroOMoOpHOEe BO3AeNCTBUE;

- MeTOoAOM MoarbHOro aHanusa no orubaroLlen CnekTpoB OTBETa;

- MEeTOAOM UHTErpUpOBaHUS ypaBHEHUN ABUXEHUSI N0 BPEMEHU C UCTIONb3OBAHUEM CUHTE3NPOBAHHOWN
akcerneporpamMmbl, NOCTPOEHHO Mo ormbatoLue CnekTpoB oTBeTa.

Bo Bcex cnyyasix TpebyeTcs AONONHUTENbHBIA yYeT B3aUMHOI0 cMeLLieHUs onop Tpybonposoaa B Hanbo-
nee HebnaronNpuUATHOM COYETaHUN.

6.7.6 [omkHbl 6bITb afekBaTHO yUTeHbl BaxHble adhdekTbl NoBeAEHUA CUCTEMBI MPU CENCMUYECcKon
Harpyske, Takue Kak yaapbl U B3aumoaencTeue ¢ apyrum obopyaosaHuem u Tpybonposogamu, BNUAHNE pac-
KpenneHus cneunanbHbIMU Oropami (BKMoyas pasnuyHble TUnbl AeMndepoB, MexaHudeckue U rnapasnuyec-
KWe aMopTU3aTopPhbl), MAPOAUHAMUYECKUE HArpPy3KK, HeNWHeNHas peakunsi CACTEMBI.

6.7.7 BMmecTo cnekTpanbHOro MetTofla aHanusa MoxeT O6bITb NPUMEHEH MeToA pacyeTa nNo akcenepor-
pammam, KOTOpbIi AaeT bonee peanUCTUYHYIO KapTUHY NOBeIeHUSI aHANU3UPYEMON CUCTEMBI NPU CeCMUYec-
KOM BO3[eACTBUN, HO BMecCTe ¢ TeM TpebyeT 3HauuTernbHbIX 3aTpaT BpeMeHU Ha pacyeT. BeBuay 3Toro aaHHbIN
MeToA Ucnosnb3ayeTcs 06bIYHO AN pacyeTa 0cobo BaXXHBIX CUCTEM UIU CUCTEM C CYLLIECTBEHHOW HENUHENHOC-
ThbiO.

6.8 KomnoHeHTbl 060pya0BaHUs, UMEIOLLIE MHOTOYUCTIEHHBbIE TOYKU ONMUPaHUSA

B psige cnyyaes o6opyaoBaHMe U KOMMOHEHTbI CUCTEM OMUPaIOTCS HAa PasnUYHbIE TOYKU OAHOMO COOpY-
JKEHUS! UM KOHCTPYKLUA UMK Ha [iBe pa3fernbHble KOHCTPYKU UK. Mpu 3TOM nepemeLleHns paccmaTpuBaeMoro
060pynoBaHUS UNU KOMMNOHEHT CUCTEM B KaXKA0M TOUKe OnNupaHns MOryT CyLLIECTBEHHO pasnu4aThbes.
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Lna pacyeta MHOrOOMOPHBLIX CUCTEM C PasfUYHLIM BO3EWCTBMEM B TOUKAX ONMUpaHUs MOXeT npume-
HATbLCA KOHCEePBAaTUBHLIN NOAXOA, 3aKI0YaIoLWUIACS B MCNONb30BaHUM BepXHero ornbaroLLero cnektpano scem
VHAMBMOYaNbHbBIM ONIOPHBLIM CTIEKTPAM, KOTOPLIY MO3BOASAET NOMYYUTb MAKCUMATIbHYH UHEPLIMOHHYHO HArpysKy
MHOTOOMOPHOW CUCTEMbI. B ONOMHEHWE K 3TOMY YUUTLIBAIOTCS OTHOCUTENbHBIE CECMUYEcKe CMeLLeHUs
OMOPHBIX TOYEK CUCTEMBI B paMKax 06bIYHOrO CTaTUYECKOro pacyeta CUCTEMbI.

MakcumMansHble OTHOCUTESbHBIE CMELLEHUS ONMOPHBIX TOYEK MOTYT GbiTb NoMyYeHbl U3 pacyeTa 3gaHua
(onopHo KOHCTPYKLMM) NGO, Kak KOHCePBaTUBHOE AoNyLUeHUe, U3 NO3TaXHbLIX CNEeKTPoB oTBeTa. [ins nocnea-
Hero cnyyas MaKkCcMarbHoe CMeLLieHVe KaXKaov onopbl Sy BLIMUCTIALOT Mo chopmyne

$4=229 @)

w2

roe S, — cnekTpanbHoe yckopeHue (B g) Ha BbICOKOYACTOTHOM KOHLE CnekTpa (MakCUManbHoe ycKkopeHue
OTMETKM);
w — cobcTBeHHasi YacToTa kone6aHuii OCHOBHOW KOHCTPYKLWK, paa/c.

OnpegeneHHoe Taknm 0bpa3om nepemelLeHne 3agaeTcsa Kaxaon onope B Hanbonee HeGnaronpuaTHOM
coyeTaHuu. Peakumm cuctembl, 06ycnosneHHble MHepLUMOHHBIMU achhekTamn N OTHOCUTENbHEIMU CMELLeHUS-
MW ONop, AOMKHBI 6bITE CKOMBUHUPOBaHLI MO MeToAY aBCONTHOrO CYMMUPOBAHUS.

[nsi ymeHblueHusa KoHcepBaTU3Ma pacyeTa Ha MHOrOONOpHOe BO3AENCTBUE PEKOMEHAYETCA UCMONb30-
BaTb anbTepHaTUBHLIA METOA, OCHOBAHHbIN HA UCMOMb30BaHWUM NPU pacHeTe Ha CEMCMOCTONKOCTL CNEeKTPOB
oTBeTa 4N KaXK4oW rpynnbl ornop, pa3MeLleHHbIX Ha OAHON OTMETKE UM UMEIOLLMX OAUHAKOBLIE XapaKTepuc-
TUKM cericMnYecKoro BosaencTeusa. MNpu BbINOHEHUN pacyeTa Ha MHOrOONOPHOe ceicMUYeckoe BO3AencTBUe
Takke HeobXxoQNMO yunTbiBaTb OTHOCUTENbHBLIE CMeLLieHUs onop B Hanbonee HebGNaronpuATHOM codeTaHuu,
ncnonb3ys 06blYHble MeTOAbl CTaTUYECKOro pacyeTa.

6.9 CraTnyeckuii MeToA MCNonNb3yeTca ANns npeasapuTenbHON OLEeHKN YPOBHA CEUCMUYECKUX Harpy3oK
Ha HavanbHbIX cTagusix npoekTuposaHua. Ecnu nepeas Yactota konebaHuii Gonblie 20 U, pacyeT Takke
AonycKaeTcs BEIMOSHATE CTaTUMECKUM METOAO0M C YMHOXEHUEM YCKOPEHWNIA, NOSTYyYEHHBIX NO CNeKTPY OTBETA,
Ha koadduumeHT 1,3 ansadvactoTbl BAnanasoHe 20—33 My u Ha koacbpuumeHT 1,0 gnsavactoTbl 6onblue 33 My,

6.10 JlMHelHo-cneKTpanbHbIN MeToA cneayeT UCNOMb3oBaTb TOMbKO ANA pacyeTa MUHENHO-YNpYrnx
cuctem. MeTo AMHAMNYECKOro aHanMsa He UMeeT OrpaHUYeHUIA MO MPUMEHEHUIO.

Mpu pacyeTe no MOA Heo6Xx0AMMO YUNTLIBATL paccesiHue 3Heprn, a B HEOBXOAUMBbIX CRyYasax HEMUHE -
Hble XapaKkTepUCTUKN CUCTEMBI.

6.11 MeToa ceficmnyeckoin kanudukauum obopyaosaHusa. Metoa «obxoaa Ha MecTe»

MeTog «obxoaa Ha MecTe» UCMIONb3yeTCsl NMPU OLEHKE CEUCMOCTOUKOCTU 060pyA0BaHUSA AEACTBYHOLWINX
CTaHuuiA. OTOT MeTOA OCHOBAH Ha UCMOMb30BaHWUMU CreAyoLLUX AaHHbIX:

- OnblTa NPoeKTMpoBaHus 060pyaoBaHUSA AMsi CEMCMOONAaCcHbIX PAROHOB;

- OnbITa3KCNyaTaumm unoBeaeHus obopyaoBaHUs Ha CTaHLUsIX, MOABEPraBLLNXCA CENCMUYECKUM BO3-
NencTBNAM;

- 06paboTku pesynsTaToB AKCNePUMEHTAarbHbIX UCCNe0BaHUA CEUCMOCTOMKOCTU 0GOpYAOBaHNUA U ero
3MEMEHTOB.

Ha 6a3e nepeyncrneHHbIX Bollle AaHHbIX hopMynupytoTcst TpeboBaHWSA, BINOMHEHUE KOTOPLIX rapaHTU-
pyeT ceMCMOCTOMKOCTL onpeaeneHHoro Tuna obopyaoeaHus. OcHoBHas 3agada metoda «obxoaa Ha MecTe»
3aKIo4aeTCs B TOM, YTO CNeLManucT, UMetoLLmMin onpeaenieHHyo KBanudukauuo, Npyu uHenekummn obopyaosa-
HMA Ha CTaHLMWW onpeaenseT, BbINOMHEHb! U HET NPU NPOEKTUPOBAHUA U HA MOHTaXe Te TpeboBaHus, KOoTo-
pble yCcTaHaBMMBaOTCS ANs TOro UM MHoro obopyaoBaHus ¢ Lenbio obecneveHus ero cemcMocTonkocTu. Tak,
Hanpumep, Npu NHCNekuMnM obopyaoBaHus, A4S KOTOPOro NpeaycMoTpeHbl MeponpusaTusa no obecrnedyeHuo
CEeNCMOCTONKOCTU, B NEPBYI0 o4epeb NPOBOANTCS NPOBEPKA NPaBUMbHOCTU BbINOHEHUSA 3TUX MEPONPUATUIA.

BcrnomMoraTenbHble TpybonpoBoabl U CUCTEMBI BO3AYXOBOAOB MOryT 6bITh kKBannbUuMpoBaHbl Kak ceit-
CMOCTOlKMeE Mo aHanuay xapakrepa pacnonoxeHus u tTuny onop. Hacochl, anekrpoasurateny U KOMNakTHbIe
TennoobMeHHUKU, Kak NpaBuno, oLLeHNBAIOTCA MO KaYecTBY U TUMY 3akpenneHnsa Ha hyHaaMeHTe.

BaxHbIM MOMEHTOM NMpWU CEMCMNYECKON KBanudmkaumm obopyaoBaHns SIBNAETCA OLUEHKa BO3MOXHOIo
ANHaMUYecKoro B3aumoaencTeus (yAapos) Mexay oTAenbHBIMU arieMeHTaMmu 060pyaoBaHus, a Takke Mexay
obopyaoBaHUeM 1 CTpoUTENbHbIMUA KOHCTPYKLIMSIMU NPpU CEACMUYECKOM Bo3aencTBUU. Hanpumep, He aonyc-
KaeTcs coyaapeHue Npuso4oB apMaTyp ¢ arieMeHTaMyu 06opyaoBaHus U CTPOUTENbHBIMU KOHCTPYKLUAMMN.

Mpu BBINOMHEHUM MHCNEKLMIA NO ceiicMUYecKoi kBanudukaLmm 060pyaoBaHUA Ha Kaxkablid Tun o6opyao-
BaHWsa opopMnATCA 06X0AHbIE NTUCTHI, B KOTOPLIX NepeyvucrieHbl Bce TpeboBaHuA, NpeabsaBnsemMble K onpe-
geneHHomy Tuny obopyaosaHus. CneuvanucT, BbIMOMHSIOWMA UHCNEKUNIO, 3anofiHaeT NUCTbl, oTMeYas
BbIMOSHEHNE TeX UM NHLIX TPpeGOoBaHWI NO CEACMOCTOMKOCTU.
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7 OueHKa cCenCMOCTOMNKOCTU

7.1 OueHKy CEACMOCTONKOCTU 3f1eMeHTOB oBopyaoBaHus n Tpybonposoaos cnegyeT BbiNOMHATL No
AonyckaeMblM HanpsHKeHUAM, NO AONYCKaeMbIM NepeMeLLIeHUsAM, MO KPUTEPUSAM LIMKIIUYECKOW NPOYHOCTU U
YCTOMYNBOCTM.

7.2 Mpu oueHKe CENCMOCTONKOCTW MO AONYCKAEMbIM HanpsKeHUsIM AOSPKHBI YHUTBIBATLCA TOSMbKO Te
aKcnayaTauMoHHbIE Harpy3ku MW BHYTPEHHUE YCUNNUSA, KOTOPbIEe He perlakCcupyloTcsl NpU BOSHUKHOBEHUU B
anemMmeHTax MecTHOM unn oben nnacTuyeckon gecopmaum (BeCoBbIE Harpy3ku, BHyTPEHHee U HapyxxHoe
AasneHune, HaaayB, Harpy3sku OT NPUCOEANHUTENbHBIX KOMMYHUKALIA).

7.3 YpoBeHb AonycKaeMblX HanpsKeHUIN Npu oLeHKe CeNCMOCTONKOCTU HasHa4YaeTCA B 3aBUCUMOCTU OT
KaTeropui HanpsbkeHun. flencraune M3 npupaBHUBaETCA K CITy4alo HapyLIeHUst HopMarnbHbIX YCOBUA 3KCNya-
Tauuu.

7.4 Oonyckaemble HanpsxeHus [s] onpeaenatotcano NOCT 33962.

7.5 OueHKa npoYHOCTUN 3/1EMEHTOB KOT/OB, HAaXOAALLMXCS NOA AaBIEeHNEM, TPOU3BOANTCA NO AonycKae-
MbIM HaNPSHKEHUAM, NpUBEeAEHHbIM B Tabnuue 2.

Tab6nwuya 2— CoyeTaHne Harpy3oK u AONyCTUMbIE HANPSHXKEHUA ANs 3NEeMEHTOB KOTNOB

CoueTaHue Harpysok PacyeTHan rpynna Kateropuit HanpsbkeHuit [lonyctumoe HanpskeHne
HY3+M3 o 1,3 o]
HY3+M3 [Gms wnm Gmms]"' Cbs 1,8 [6]

7.6 [Ons getanen KOTNOB, He HAXOAALWMXCA NoA AaBNEHNEM, B 32aBUCUMOCTU OT KaTeropuin HanpskeHun
(cm. Tabnumuy 3) KoadbbUUMeHT Npy gonyckaeMbIX HaNPSAXKeHUAX AOIMKeH YMHOXaTbest Ha 1,1 ¢ okpyrneHwem B
CTOPOHY MeHblLUei BENNYNHBI.

7.7 CpeaHue HanpsikeHUA CMATUA He AOMKHBI NPeBbILLAaTh:

- ANA NOABWKHBIX LUAPHNPOB 6gms = 2 [o],

- ONs HeNOABWKHBIX LUAPHUPOB Ggpy,g = 3 [d].

7.8 CpegHrue KkacaTerbHble HanpshXXeHusl, Bbi3BaHHbIE Cpe3blBaoWUMn Harpyskamu, B LLapHupaxnoase-
COK, B CBApPHbIX LUBAX U T. M. He AOSKHbI NpeBbiwaTth 1= 0,8 [4].

7.9 CpepnHue HanpskeHUs! pacTshkeHUst No ceveHuto pe3bboBo YacTu NoABECOK, Bbl3BaHHbIE AeNCTBU-
€M BECOBbIX 1 CEICMUYECKMX Harpy3okK, He A0MKHbI MpeBbIWaTh BenuyinHel 0,95 [o].

MpuBedeHHbIe HaNpsbKeHWs], onpeaernieHHbIe MO CyMMaM COCTaBNALWMNX CpefHUX HanpPspKeHUn pacTsi-
XeHus1, n3rnba u kpydeHus B pe3bb0oBoi YacTU NOABECOK NMPU CENCMUYECKUX BO3AENCTBUSX, HE AOMKHbI NPpeBbl-
WwaTb BenmMyuHbl 1,65 [s].

CpegHue KacaTefbHble HaMpshKeHUs!, Bbi3BaHHble AENCTBUEM BECOBbIX U CEMCMUYECKUX Harpysok B
pe3bbe nogBecok, He AOMKHbI NpeBbiwaTth T= 0,8 [o].

7.10 PacyeT Ha LMKIUYECKYIO NPOYHOCTb NPOBOAMTCA B COOTBETCTBUM € TpeboBaHusamu 5.4. MNpu aToM
MakcumanbHas amnnnTyaa HanpsbkeHun onpegensieTcs ¢ yuetom genctena M3 1 YUCno LMKITOB HarpyxeHust
npuHUMaeTcA pasHbiM 50.

PacueT Ha umMknuyeckyto NPOYHOCTbL HE NPOBOAUTCS, ECNN NOBPEXAAEMOCTb OT BCEX BUAOB HArpy3ok Ha
3M1eMeHThI KoTNna He npesbiwaeT 0,8.

7.11 BenuuuHbl gonyckaeMblX nepemelleHuii (nporub, cMeleHune 1 T. N.) cnedyeT 3afasaThb B 3aBUCK-
MOCTU OT YCMOBUWI aKcnnyataumm u TpeboBaHUi K XeCTKOCTU 3NEMEHTOB KOHCTPYKUUK (NpeaoTBpalleHue
BblOOpa 3a30pa U coyaapeHusl 311IeMeHTOB, HeAONYyCTUMbIE NepeKoChl U T. N.).

7.12 OueHka NpOYHOCTU 3MIEMEHTOB OMOP KOTMOB U TpyBonNpoBOoAOB BLINOMHAETCS MO COOTBETCTBYIO-
wmm CHulM 1 no Bcem OTHOCALLMMCS K HUM HOPMATUBHBIM AOKYMEHTaM € y4eTOM CEMCMUYECKUX Harpysok,
MOJTyYEHHbIX pac4eTOM Ha CECMOCTOMKOCTb MO HACTOSILLUM HOPMaM.

8 06u.w|e NpyHUMNbI NOCTPOeHNA AMHaAMUYeCKNX Mo,qeneﬁ

8.1 AuHamunyeckas mogens obopyaosaHus unu Tpybonposoda Npu aHanuse CemcMoCTOMKOCTU — 3TO
ANHaMU4eckasa CUCTeMa C KOHEYHBIM YACTIOM cTeneHein cBobobl, A0CTaTOYHO NOMHO OTpaXkaloLLasi OCHOBHLIE
AvHamuyeckne CBONCTBA paccMaTpuBaeMOon KOHCTPYKLMK, MO peakLmn KOTOPOR Ha 3afaHHOe celcMuyeckoe
BO3/1eNCTBUE OLleHUBAETCS CEACMOCTONKOCTb peanbHON KOHCTPYKLIMA.

8.2 O6opyaosaHue n Tpybonposoabl MOryT ObiTe NpeAcTaBneHbl MPOCTPaHCTBEHHBIMU UM NIIOCKUMMN
AVNHaMUYECKUMU MOAENSAMNA.
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8.3 lMnockas gnHamuyeckasi Mogernb — 370 AUHaMUYeckasi cCUCTema, [BKeHUe ToUYEeK KoTopoit npouc-
XOAMWT B OOHOM NITOCKOCTU, a ee yrnpyrue ceasn paboTatoT npu NNockom AehopMnUpoBaHHOM COCTOSHAN.

8.4 lMnockyto guHamMuyYeckyto Moderb A0NycKaeTCA UCMOoNb30BaTh B TEX CyYasiX, KOorga KOHCTPYKLMS
MMeeT NNOCKOCTb cMMMeTpun. B apyrux criyvyasx Heo6xoaumo cnelunansHoe o60CHOBaHWE BO3MOKHOCTU
NCMONb30BaHWsA NNOCKON MOAENN.

8.5 Macca KOHCTpyKLMK, co3patoLlas npu konebaHusix MHepLIMOHHbIe Harpysky, cocpegoTadvBaeTcs B
Y3M0BbIX TOUKaX (y3nax) AMHaMu4eckon mogenn.

8.6 O6LwWne NPUHLUNBI NOCTPOEHUA pacUeTHbIX Moaenen

8.6.1 OcHoBHas 3agaya NocTPOeHUst AMHaMUHECKON MOSEeNV Npu aHanse ceMICMOCTONKOCTM COCTOUT B
onpeneneHnM paunoHanbHOTO YPOBHS MaeanusaumMn KoHCTpykunn, obecrnednBsaroLlero Heobxoaumyo ToY-
HOCTb OLLEHKW ANHaMNYECKON peakLnu CUCTEMBI.

8.6.2 OMHaMmn4ecKue xapakTepuUCTUKN KOTNa onpeaensoTcs UHePLUUOHHBIMU, YNPYTMMU U AUCCUNaTUB-
HbEIMU NapaMeTpaMu KOHCTPYKTUBHBIX 31IEMEHTOB.

8.6.3 lNocTpoeHne guHaMUIeckon Mmoaenn NPOBoOANTCA B CrneayoLein nocnegoBaTensHoCTu:

- NpeaBapuTenbHas pa3buBka CUCTEMbI HA COCTABHbIE 3rTEMEHTHI;

- HasHa4eHue y3roBbIX TOYEK;

- HasHaveHue 060bLLeHHbIX KooOpAMHAT;,

- onpepeneHmne MHepPLMOHHbIX U YNIPYriX XapakTepuUcTuK;

- aHanua cobCTBEHHbIX YacTOT OTAEMbHBIX CTPYKTYPHBIX MOACUCTEM;

- ONTUMU3ALMA NapamMeTpoB AMHAMUYECKO Mogenu.

8.6.4 MMpun NoCTpoeHNM YNpyroin cxeMbl QUHAMUYECKON MoAEeNn B NepBYIO ovepedb PYKOBOACTBYHOTCSA
TpebGoBaHUAMN, NPeabABNAEMBIMA K pacyeTHbIM MOAENsIM NPU OLEHKe cTaTUYeckon NPoYHoCcTU. [ononHu-
TebHO YUYUTBIBAOTCA 0COBEHHOCTU 3NeMEHTOB KOHCTPYKLMM, AnHamMmudeckas paboTa KOTopbIX OTNU4aeTca ot
cTaTuyeckol (NoaBecKn, coeanHeHUs ¢ 3azopamu, AeMnpupytoLme yCTponcTea uT. n.).

Pa3buBka cuCTeMbl Ha 3rieMeHTbl MPUBOAUT ee K QUCKPeTHOMY BUAY, YYUTbIBAOWEMY AUHaAMUYeckue
0coBeHHOCTY B3aMMOAENCTBUSI OTAENBHBIX 3NIEMEHTOB U UX BIINSIHWE HA AUHAMUYECKYIO peakunio CUCTEMBI.

8.6.5 PasbuBka CMCTEMbI Ha 3NIEMEHThI MPOU3BOAUTCH C TAKUM pacHeToM, YTo6bI Y3kl AUHAMUYECKON
Moaenu pacronaranicb B MecTax Haubonblueld KOHLUEeHTpauuMum maccbl M Haubonbluel noaaTnvMeocTy
KOHCTPYKLMU, a TakkKe B TOYKaX, ABUKEHNE KOTOPLIX onpeaenseT B3auMoAeACTBUE SIIEMEHTOB CUCTEMBI NPU
konebaHunsx (MecTa pas3BeTBIEHWs], TPUCOeANHEHNS K KOHCTPYKLMM cBA3El, AeMndepoB U T. N.).

8.6.6 [nsa HasHauyeHUs 0606LLEeHHbIX KOopAMHAT MOryT 6bITb MPMMEeHeHbI ABa noaxoaa: hopMarnbHbIA U
aHanuTU4eckni.

Mpn dopmanbHOM Nogxoae y3noBble TOYKA Ha3HaYalTCs B KaXXAOM rPaHUYHOM CEYEHUN COCTaBHbIX
3NeMeHTOoB anHamMmuieckon mogenn. Kaxaeln ysenumeeT oT 3 4o 6 cTeneHen cBobobl, MaHanus napuuanbHbixX
CUCTeM B 3TOM crnyvae He NPOU3BoaUTCS.

AHanuTnyeckuii noaxo npeanonaraeTt aHan1s AnHaM1U4eckon Moaenn, Ha OCHOBaHNN KOTOPOro UCXoas
13 3apaHee yCTaHOBEHHOrO YPOBHS BbICLLIE COBCTBEHHON YacTOThl pacyeTHOW AMHaMUYeCcKon Moaenn npo-
N3BOONTCH YTOUHEHME NapaMeTPoB QUHAaMUYECKoN Moaenu.

8.6.7 Tak kak ceicMmunydeckoe Bo3aencTBne npeactaBnsaeT cobol OTHOCUTENbHO HU3KOYACTOTHLIN Npo-
Lecc, xapakrepuayemMblin yacToTHeIM cnekTpom oT 0,1 go 30 'y, npy aHanmse ceicMOCTONKOCTN NIMHEeAHO-YNpY-
TMX CUCTEM peKkoMeHayeTcsl pacveTHble MOAeNn CTPOUTL TaknuM obpasoM, YTOBbI 3HaYeHUA napLunanbHbIX
YyacToT He npeBblwanu 120—150 Iy,

Onsa HenUHeNHbIX CUCTeM rPaHNYHbI YaCTOTHEIA YPOBEHb MPUHUMAETCS C y4eTOM YCINOBUA AMHaMn4yec-
Ko paboTbl 3NEeMEHTOB C HeMTMHEUHbIMU XapakTepucTukamu.

8.6.8 lMpu onpeneneHn MHEPLMOHHBIX MapamMeTpoB pekoMeHayeTCsl UCMoNb3oBaTh crneaylollee:

- BNPOTAXEHHbIX CUCTEMAX C PaBHOMEPHO pacrnpeaeneHHON MacCoi U NoroHHON N3rMBHON XXECTKOCTbIO
(Tpy6onpoBoakl, 6anku 1 T. M.) UHEPLMOHHbIE NapaMeTpbl B y3nax NPUHUMAoTCA paBHLIMU 3HaYEHWUI0 NOMoBU-
Hbl MacChl MPUMBbIKAOLLMX K HUM YY4aCTKOB, 3aKOYEHHbIX MeXJy COCeQHNMU y3namu;

- [ONs 311eMEeHTOB KOHCTPYKLMKN, KOTOPbIE MOXHO NPeCTaBUTb XXECTKUM TeNOM, B y3€er, PacrnonoXKeHHbIN
B LieHTpe Macc, MpuBoauTCs BCA Macca Tena;

- MacCOoBble MOMEHTbI MHEPLMW A5 )KeCTKOro Tena, COOTBETCTBYOLIME YIIoBbIM 0606LLeHHbLIM Koopaun-
HaTam, onpeaensnTcs OTHOCUTENbHO OCe, MPOXoAsLLNX Yepes ero LeHTp Macc.

8.6.9 XKeCTKOCTHbIE XapaKTepUCTUKN YNPYrnx 3remMeHToB AUHaMUYECKOn modenu onpeaensanTca Ha
OCHOBaHWW aHanun3a paboTbl 3N1EMEHTOB KOHCTPYKLMM NPU BCEX BO3MOXHbIX NEpeMeLLeHNAX Y308 Mo Hanpas-
NeHuo 3aaHHbIX 06061 eHHbIX KoopanHaT.

MpuaTtomB obwem cnyyae yunTtbiBaeTcs AedbopmMaLins nsruba, pacTskeHNS-CXaTuUs, cCaBura U KpydeHus.
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8.6.10 lMpu pacyeTe KOTNOB NOABECHOrO TUNA B ANHAMUYECKOA MOAENN HeoBX0AMMO YUUTLIBATL XKec-
TKOCTW NPUCOEANHNTENBHBIX KOMMYHUKALWIA (ra3oxod0B, BO3AYXOBOAOB 1 TPYBONPoBOAOB).
[ns oueHKN CeNCMOCTOMKOCTM ONOPHO-NOABECHOW CUCTEMBI KOTMTOB MOABECHOro ThMa AMHaMu4eckas
MoZenb KoTna AormkHa 6bITb NOCTpoeHa Takum 06pasoM, YToObl y4ecTb BCe BO3MOXHbIE NepeMeLleHns ane-

MEHTOB CUCTEMBbI, BIINAOLLME Ha USMEeHEeHNEe Harpy3km Ha noaBeCcKN.

8.6.11 YuyeT BNusAHMA NapameTpoB Auccunaunmn B KOHCTPYKLNN oBopyaoBaHnsa n Tpy6onpoBoaos npuy
konebaHnsax Npon3BoaNTCS BBEAESHWEM B pacyeT OTHOCUTESbHOIO AeMMbUpoBaHmus, pekoMeHayeMble 3Hade-

HUA KOTOPOTO ANnA pa3fmiMvHbIX KOHCprKLI,I/II;I npuBeaeHbl B Tabnmue 3.

Tabnwuya 3 — 3HavyeHne oTHOCUTENBHOTO AeMndUPoBaHWsA K (B OONAX OT KPUTUHECKOTO)

3nemeHTbI KOHCTPYKLUUK

3Ha4YeHue OTHOCUTENBHOTO

aemncuposaHus

Tpy6onposoae! 6onbLioro anametpa (D,> 100 mm) n obopyaoBaHue (Tennoob- 0,02
MEHHUKU 1 T. N.)
Tpy6onposoap! manoro gnametpa (D, <100 MM) M BHYTPEHHNE 3M1eMEeHTbI KOT- 0,01
na (wupmsl, MM, 3K u 1. n.)
[a3oxopbl M BO34yXOBOAbI KOTITOB NOABECHOIO TUMNa 0,1
MeTannoKoHCTPyKUMKM KoTNna:

CBapHble 0,02

Ha BonTax 0,04
BeTOHHbIe KOHCTPYKLMMK:

npegeapuTeribHO HanpsXeHHbIe 0,02

apMMpOBaHHbIe 0,04

Ons cucTembl kKoTen-3aaHne (kapkac) npunumaetcs k = 0,05.

MpwumeuaHwne— lpupacyeTe koTnoB noagsecHoro Tuna no JICM 3HaveHne oTHOCUTENBHOTO AeMndUPOBaHUsI

9 MeToAbl pacyeTa Ha CEMICMOCTOMKOCTb

9.1 Crtatudeckuun meTtoj

9.1.1 3Ha4yeHua cocpeaoTOMEHHOW CENCMUYECKON Harpyskn, AEUCTBYIOLWEN He3aBUCUMO B ABYX ropu-
30HTalbHbIX U BEPTUKANBLHOM HaNPaBneHUsAX Ha k-t0 TOUKY OMOPHON KOHCTPYKLMU UNU Kopryca koTna (Kpome

KOPMYCOB NOABECHBIX KOTIOB), BLIMACAAIOT No hopmyne
Qc =Mk (1 + kn)g,

rae Mk — cocpeaoTovYeHHada MacCa KOHCTPYKUUWU KOTNa, Kr;

ki, — koadhbuLmeHT 6annbHOCTW, 3Ha4eHWe KOToporo onpeaenaeTcs no Tabnuue 4.

Tabnwnuya 4 — 3nauenns kosduumnenTa k;,

BannbHoCTb 7 8

ko 0,25 0,5

1,0

kK, — K0ahDULIMEHT BLICOTHI pa3MeLLieHNA 3NeMeHTa KOHCTPYKLUN:

n
Mh;
kh=hki=z1—ih
r ,

2Mp?
i=1

rae n — 4YUCrno cocpeoTOYEHHbIX Macc;
M; — macca i~ TOUKU KOHCTPYKLIUW, KT,
h; — BbICOTa pacnonoXeHus i- TOUKN KOHCTPYKLUKU, M;
h;, — BbICOTa OTMETKMN PacnonoxeHnsa k-Macchl, M.

3
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9.1.2 Tpwu onpeaeneHnm cencMnYecKoin Harpyaku, AeACTBYOLLE Ha KOTeN B BepTUKaNbHOM Hanpasne-
HUK, 3HaYeHue ki, no 9.1.1 ymeHbluaeTCcA B ABa pasa, a K, IpUHUMaeTca pasHbiM 0.

9.1.3 lpwu pacyeTe KOTNOB NOABECHOIO TUMNa FOPU3OHTaNbHYI CEUCMUYECKYIO Harpysky, AeACTBYIOLLYIO
Ha Kopnyc KOTNa, BbIMUCASAIOT No hopMyne

rae k; — KoadULIMEHT MHTEHCUBHOCTU KonebaHuii kopryca, NPUHUMaeMbIii paBHLIM 3HaYeHU0 COBCTBEHHOM
yacToThl konebaHuii kopnyca, 'y, Ho He Bornee 2.
BepTukanbHyo cerncMUIeckyto Harpysky Ha Kopryc NofBeCHOro KoTna BbIMUCNAIOT No chopmyne

Q=M ky ki g. (5)

B aToM criyyae npu onpeaeneHnn 3HaveHna k; yHuToiBaeTca cymMmapHas BepTuUKanbHast XeCTKOCTb Noj-
BECOK U ki, yMHOXaeTca Ha 2/3.

9.1.4 Ceicmmnyeckyto Harpysky Ha oTaesbHble 3N1eMeHThl KOTNOoB U 06opyaoBaHWe, yCTaHOBNEHHOE Ha
KoTne, BLIMUCTIAIOT Mo hopmyne

Qo = My =Ko i (6)

rae M, — macca otaensHoro o6opyaoBaHua, Kr;
K j — K03hpULMEHT UHTEHCUBHOCTU KonebaHuin 060pyaoBaHNs, NPUHUMAEMbI PABHBIM 3HAUYEHUIO HU3-
e cobcTBeHHON YacToThl 060opyaoBaHus, 'y, Ho He Bornee 3.
Ilns 06opyAoBaHUs, XeCTKO 3aKpenneHHoro Ha koTne, k, ;= 1.

9.2 JluHeAHO-CNEKTpalbHbIA METOA,

9.2.1 Ans ucnonb3oBaHus JICM onpeaenatoT co6CTBEHHbIE 3HAYEHUS! U BEKTOPLI paccmaTpuBaeMoit
ONHaMUYECKON CUCTEMBI.

3HaueHus cobCTBEHHBIX 4acTOT ONpeaensalTCa YNCNOBbLIM pelleHMeM 3aa4m 0 COGCTBEHHBIX 3Haue-
HUAX:

K] — o2 [MIK®,} =0, (7)

rae w, — Kpyroeasi YactoTa n-in bopMbl COBCTBEHHBIX KonebaHui;
{®,} — cobcTBeHHbIN BEKTOP AN n-i1 hopMmbl;
[K] — maTpuLa xecTkocTL.
9.2.2 BekTop cun Ans n-i dopMbl cOBCTBEHHBIX KonlebaHWUi BEIMUCNAIOT No hopMyne

[Fol = MI{®,}Cpa, (®)
roe C,, — chaktop «y4acTusi» Macchl Ans n-in PopMbl COBCTBEHHBIX kKoneBaHWi, paBHbIA

{PH MK}/ {D} IM] {P,},

a, — CrneKTpanbHoe yckopeHue, onpeaeneHHoe no YactoTte Ans n-i popmel.

Ons obopyaoBaHna 1 Tpy6onpoBOAOB, PACMOMOXKEHHbLIX HA Pa3sfUMYHbIX OTMeTKaxX CTPOUTENbHBIX
KOHCTPYKLMIA, pekoMeHayeTcs MpoBOANTL pacHeT Ha MHOTOOMopHOe BO3AENCTBUE, NPU KOTOPOM YHUTEIBAIOTCA
0CoBEHHOCTN NOATaXHbIX CNIEKTPOB OTBETA Ha KaXA0M OTMETKE 3akpenneHus.

9.2.3 PacyeTHble BHYTPEHHWEe YyCUUA (HanpsXXeHus) B KaxkaoM paccMaTpMBaeMOM CeYEHUU CUCTEMBI
onpeaensaoT nyTem:

- CyMMUpOBaHWA Mo hopmam 1 HanpasieHUAM — KOpPeHb KBaapaTHbIA U3 CyMMbl KBaapaTos

[ = IF12 +[F2]? +[F3)2+...; (9)
- CYMMUPOBaHMA NO rpynnam noaTaXKHbIX CNEKTPOB — Mo aGCOﬂPOTHOMy 3HAQYEeHUo
[FI=[F]+[F]+ Rl +, ..o (10)

- y4eTa BbICLUUX hopM koniebaHui.

10
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9.3 MeToa AUHAMUYECKOroO aHanu3a

[Ana aHannsa guHaMn4eckoro NoBeAeHUsi CUCTEMBDI paccmMmaTpuBaeTca cneaylollee ypaBHeHUe ABUXe-
HU4:

M-X'+C.X+K-X=-M-r-X', (t) - Fe, (11)

rae M — anaroHanbHas MaTpuua Macc;
C — matpuua aemndupoBaHus;
K — maTpuua XecTkoCcTu;

I — BEKTOp HanpasnAoLWNX KOCUHYCOB MeXay ceficMNYeCcKUM BO34encTBUEM U 0606LLIeHHBIMA KoopauHa-
TamMu;

X'g (t) — celicMuyeckoe BO3aeicTBMe, onpeaeneHHoe B TepMUHAX YCKOPEHWUs TpyHTa (OCHOBaHMs);

Fe — BeKTOp peaKTUBHBIX CUI, BOSHUKAIOLMX OT ACMOMHUTESIbHBIX, B TOM YACIE OT HENMHENHBIX, CBA3e
CUCTEMBI;

X — BEKTOp Y3M0BbIX NepeMeLleHniA;
X' — BEKTOp Y3MOBbIX CKOPOCTEW;
X' — BEKTOp y3MNOBbIX YCKOPEHWUIA.
Ana peweHns ypasHeHus (11) BoinonHsieTca moAanbHoe npeobpasosaHue

X=0.Y, (12)

rae ® — matpuua, coctosawan us n cTonéuos opm cobcTBEHHBIX konebGaHuil CUCTEMBI;
Y — HoBble MoAarnbHble 0606 eHHbIe KOOPANHATHI.

YMHOXUB Kaxkpoe cnaraemoe copmMyrbl (11) Ha sHadeHUss popmynbl (12) U BCe 3HaYeHUs1 paBeHCTBa
yMHOXUB Ha DT, nonyuum:

OT-M-®.Y+0T-C-0.Y+OT-K-®.Y=-0T-M.r-X(t) - ®T-Fe. (13)

YuuTbIBasi CBOMCTBA OpPTOroHanbHOCTU MaTpuL, Macc, XXeCTKoCTu n ,CleMI'ICbMpOBaHMﬂ, MOXHO 3anucarthb:
OT- M- 0=, (14)

oT.C.0=2-¢, w,, (15)

o7 K- 0=032, (16)

roe | — eavHUYHas MaTpuua;
2.¢, - o, — AvaroHanbHasg MaTpuLaMoaanbHOro AemndupoBaHmus;
Q,f — auaroHanbHas MaTpuLia MOAanbHON XECTKOCTH;

Qn — n-s1cobcTBEHHAsA YacToTa konebaHuii CUcTeMbI;

£, — ko3dpurLMeHT MoaansHOro AemndurpoBaHusi, COOTBETCTBYOLLMIA - COBCTBEHHON YacToTe.
Mocne ykasaHHbIX NpeobpasoBaHnin ypasHeHue (3) npuHumaeT BUA;

Y 428, 0, Y, +Q2.Y, =B, (17)

roe B,=-®T-M.r-X""g(t)— ®7-Fe.

Bekrop B,,, npeacraeneHHbIN B NpaBoi 4acTu ypaBHeHNs (17), MOXeT TpaKToBaTbCA Kak MOAasbHbIN Bek-
TOp BHELUHWX 1 peaKTUBHBIX Harpysok. CnegyeTt 0OTMeTUTb, UTO €CN pa3MepHOCTb UCXOAHON cCUCTeMbl hopmMy-
nbl (11) cooTBeTCTBYET 06LEMY YMCny cTeneHell cBoboabl, NpeAcTaBneHHbIX B pacyeTe (NocTynaTenbHbIe 1
BpallaTesibHble NepeMeLLeHUsl pacyeTHbLIX CEYEHUIN CUCTEMBI), TO pa3MepHOCTb chopMynbl (17) cooTBeTCTBYET
yucny bopm cobCTBEHHBIX kKonebaHui, yuuTeIBaeMbIX B pacyeTe.

B pamkax MeToga AMHaMUYECKOro aHanusa ypaBHeHune ABWXKeHUsi cucTeMbl (17) pelwaeTtcs npsMbiM
MoLaroBbIM UHTErPUPOBaHNEM 3TUX YPaBHEHUI C MPUMEHEHUEM LieHTparnbHO-PasHOCTHON cxeMbl. Havanb-
Hble YCroBUWS (NepeMeLLieHNs, CKOPOCTU U YCKOPEH sl TOUEK CUCTEMBI B HYNIEBO MOMEHT BpeMeHW) npeanona-
ratoTcsl HynesbiMy. MoxeT 6bITb NprMeHeHa cneayoLasl KOHeYHO-pPasHOCTHas annpoKCUMaLMA ANs TEKYLUMX
3HaYeHNin CKOPOCTEN N YCKOPEHUIA:

y’,= Yeest —2-Y¢ —Yi st (18)
5t2 1
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_3 Y —A4- Vet t Y25t (19)
20t

Y,t

Moactaensas cooTHowweHWs (18) 1 (19) B (17), nony4um BelpakeHne aAns Y;, s

Yesost=Yet g (20)
5= 8 + 8- (Bi—2-, -0, - Y —Q2 -Y). (21)
Bu6nuorpadua
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