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Hacrosmuii pyxkoBoasiinii TexHHueckui#r matepuas (PTM) pacnpocrpaHsfercss Ha KapKacH CTallHOHap-
HBIX MapOBBIX H BOAOIrPEeHHBIX KOTAOB H CONepXHT TpeOOBAaHHA H PEKOMEHIALUHH MO pacyeTy HeCYUlHX 3Jie-
MEHTOB INPH CTAaTHYECKHX H JHHAMHYECKHX BO3IAeWCTBHAX.

1. OBUIUE NOJIO)XEHHSA

I.1. KapKacoM cTalHOHapHOro KOTJa Ha3blBAaeTCs Hecyllast MeTaJJHYeCcKass KOHCTPYKUHS, BOCHPIHH-
Maiolllasg HarpysKH OT MAacChl CTaUHOHAPHOro KOTJa 1 Apyrie Harpy3kH, onpeaejeHHble TpeGOBaHHAMH
OCT '108.031.107—78, u obecneyusawuias tpebyeMoe B3aHMHOE PACHOJNOXEHHE 3JIeMEeHTOB KOTJA.

.2. Kapkac ponxeH OblTb paCCYHTAH HA MPOUYHOCTb H YCTOHYHBOCTbH NPH OCHOBHOM H OCOOBIX coyeTa-

HHAX HAarpysok, peraaMedtupoBanaux OCT 108.031.107—78.

1.3. Pacyer npu ocoboM coueTaHHH C yuyeTOM CeHCMHUECKHX Harpys3okx (onpeneneHue CeHCMOCTONKOCTIH)
MPOH3BOAHTCA IJf KapKacoB KOTJIOB, YCTaHaBJAHMBaeMbiX Ha MJOLaAKax C PacyeTHOH CeHCMHYHOCThIO 7 U

6oJiee 6aanoB no wkKaae MCK-64.
1.4. B cayuae Heo6XOAHMOCTH MPH COTJACHH OpraHH3auMH, NMPOEKTHPYIOUIEeH KapKac, AONycKaeTcs Ie-

pelaBaTbh Ha HEro Harpy3kHW OT NepPeKPLITHH 34aHHH, CTAHIHOHHBIX TPYOONPOBOAOB, KOTEJbHO-BCIIOMOTA-
TeJbHOro i Apyroro o6opyaoBaHHA.

1.5. Ilnsa pacuera Kapkaca Ha JAeHCTBHe CTaTHYECKHX H MpHBeAEHHbBIX K HHM JHHAMHUYECKHX Harpysok
COCTABJIACTCA pacCyeTHAf CXeMa, YUHTHIBAIOLIAA NPOCTPAaHCTBEHHOE PaCHoOJIOXKEHHe ero 3JIeMeHTOB.

OnpeneneHue nepeMellleHHii H BHYTPEHHHX YCHJHH B 3JIeMEHTaX pacyeTHOH cXxeMbl CJelyeT NPOH3BO-
JIATb HA 3JEKTPOHHO-BBIYHCJAHTEJNbHBIX MawxHax (DBM) ¢ ncnosnn3oBaHiieM NporpaMMm pacuyera npocTpaH-
CTBEHHbIX KOHCTPYKUHH (CneunaJH3HpPOBAHHLIX HJAH YHHBEPCAJbHBIX).

1.6. Ilpn pacyere Kapkaca B npeAnonoxeHHH ynpyrux aedopMmaluii 3JeMeHTOB AONYCKaeTcs oOnpeie-
JATb BHYTPEHHHE YCHJHS OT KaXHAOro HarpyxeHWd B OTHAeJbHOCTH H 3aTeM CYMMHPOBATb HX B COYeTaHHAX.
[Tpu yuete Heynpyrux aedopMauuit onpenesneHie BHYTPEHHHX YCHJAHH BO3MOXHO TOJBKO OT CyMMapHOH Ha-
FPY3KIl AJf1 KaXKIA0ro coYyeTaHHus.

1.7. Jlaga KapkKacoB CepUHHBLIX KOT/JA0B A0JAKHBI OblTb OroBOpeHbl YCJAOBHA HX NPHMEHEHHS ¢ yKa3aHHeM
VUTEHHbIX B pacueTre THIIOB coyeTaHHil Harpy3ok. [IpuMeHeHHe paHee 3anpOeKTHPOBAHHBIX KapKacOB [JA
paboThl B APYrdX yCJOBHAX 6e3 MOBEPOUHBIX AOMOJHHTEJNbHBIX PACYEeTOB 3afpelnaeTcs.

1.8. BeaHuHHBl BCeX Harpy3okK, KpoMe Harpy3ok OT ceiiCMHYeCKOro H BeTPOBOro BO3JAEHCTBHH, omnpeje-
astoT1cs B coorBercTBuH ¢ ykasawusiMd OCT 108.031.107-—78.

[Ipy HaxoXKIEHHWH CHJ TPEHHA CJAeAyeT NPHHHMATb: KO3POHUHEHT TpeHHs cKoabxeHus 0,3, Kos3pdH-
[IHeHT TpeHus Kauyenus 0,1.

Uapanve ohuuuanbHoe [lepenevyarka BocnpelleHa
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1.9. Onpeneaeniie Harpy3oK oT. AHHAMHYECKHX (CeHCMHYECKHX 11 BeTPOBbIX) BO3AeHCTBIf CJaeAyeT npo-
H3BOAITH B COOTBETCTBHH C TpeboBaHHAMM Hactosiuero PTM.

IeficTBile 3THX Harpy3oK KOnycKaerta YYHTBIBATb Pa3fiesbHO B HaNMpaBJeHHAX NPONOJIbHOH, NMONEpPedHON
Il BEPTHKaJbHOI oceli coopyXeHHus. Il onpeaesieHHs YKa3aHHbIX HAarpy3oK COCTaBJISIeTCA CnewuliajbHas pac-
yeTHas CXeMa -— AHHaMH4yeCKast MOJes b COOPYKEeHHS.

1.10. McXoaHbIMH AaHHBIMH JJSl [POBeJeHHA pacyeTa Ha CeHCMOCTOHKOCTb AIBJAAIOTCA: pacyeTHad ceil-
CMHYHOCTL (B 0Oaanax), KaTeropus rpPpyHTa NJoLiafK# CTPOMTEJIbCTBA, a TaKkKe B CJydyae HeoOXOAMMOCTH
HHCTPYMEHTa/lbHEIe 3alHCH 3eMJIeTPACEHHI H OCHOBAHHAs Ha HHX Apyras HHpopMmauus. UcxoaHbie naHHble
COr.1aCoBbLIBAIOTCA C TeHMPOEKTHPOBIUIIKOM MpH COCTaBJCHIIH TEXHIYECKOr0 3alaHHA Ha NPOEKTHPOBaHHe.

1.11. Harpy3sku ot ceiicMHYecKliXx BosaeiflcTBul (ceilcMHYeCKHe HArpy3KH) AJS BCeX THMOB KOTJOB Kak

ONEePThIX Ha KapkKac, TaK H NOABECHLIX, CAEAYeT OMnMpenessaTh MO METOAHKe, H3J0XKeHHOH B 00s3aTeNbHOM
MPpHJAOXKeHHIT 1.

1.12. ias KoT/10B TOABECHOTO THNA MapoONpOH3BOANTeAbHOCTbIO cBbille 800 T/u v BhICOTOH Gonee S50 M
npi pacquHon ceficMHYHOCTH 8 0aJJ0B I1i BbiUle CaAeAyeT POH3BOAHTE MOBEPOUYHBLII pacyeT KapKaca Ha
CeHCMOCTONKOCTh € HCIIOJMb30BaHHEM HHCTPYMeHTaAbHbIX 3amiceii. CoOTBETCTBYIOLIHE METOAUKH NPHBEIEHBb!
‘B peKOMCHAYeMOM NPHJOXKEHHH 2.

1.13. Pekomennanun no ONpeJiesIeHHIO BETPOBBIX HArpy3oK COAEPKATCA B PEKOMEHAYEMOM MpHJIONKe-
HIH 3. |

|.14. TemuepaTypHble BO3ARHCTBUA IS NOAYOTKPHITHIX YyCTAHOBOK KOTJa CjAelyeT YYHTHIBATb B pacue-
TaxX, €CJli Pa3HOCThb TeMIepaTyp COCeAHHX napaaJie/ibHbiX 3JeMeHTOB Kapkaca npesbimaer 50°C.

2. PACHETHASA CXEMA

2.1. Tloa pacuetnoil cxeMmoli Kapkaca KoTaa cJjejayeT NMOHIMATbh CHCTEMY COEAIIHEHHBIX B y3.JaX CTep K-
HEBLIX, MTACTHHYATHLIX Il APYrHX 3JEMEHTOB, OTpa)XKalllyo ¢ HEOOXOAUMOI TOYHOCTLIO AedOopMaUHOHHLIE H
reoMeTpliyecKlie CBOMCTBA peasibHONH KOHCTPYKUHH, YCJOBlA ee 3aKpenJsieHHs 1 HATrPYXXeHNIs CTaTHYeCKH
APH.TOKEHHBIMIl CHAAMMU.
| Ecsii OCH CTep’KHCBBIX 3/1€MEHTOB KOHCTPYKUHI, CORAMHEHHLIX B Y3Je, JeXaT B NapasjeibHbiX 10
CKOCTAX (T. €. He NepecekalwTcssi B OAHOH TOyKe) H pacCCTOSIHHE MeXKAY HHMH npeBbiwiaeTr 1/5 AJHHBI MeHb-
Hiero 3.JeMeHTa, TO B PACUETHYIO CXeMY CJellyeT BBOANTb AeCTKHe 3JeMEeHTh — BCTABKH, HMHTHpYIOHe DH-
3HYeCKie pa3Mephl y3Ja.

2.2. PacueTHas cxema CTPOHTCH Ha OCHOBE KOHCTPYKTHBHOI cXeMbl, HCXOASA H3 NPeANOJOXKEeHHH H nony-
LieHNH 0 paboTe KOHCTPYKIIHH i ee 3.1eMEeHTOB, NO3BOAIILIX YNPOCTHTL €e KOHPHTYpalUHIO I BBIABUTb OC-
HOBHLIC Hecyullie 3JeMeHTLI. |

IlpuMep NMOCTPOEHHA paCyeTHOl CXeMbl KapKaca NpiiBeled B CMIPABOYHOM MPUJIOMKEHHIL 4.

2.3. Tlpn nocrtpoenunn pacyerHoli cXeMbl JONyCKaeTCH:

lCNIO1b30BATh CHMMETPIIO KOHCTPYKWIH, pacCMaTpHBas 1/2 wan 1/4 (npu ABOSAKOH CHMMETPHH) ee
YacTH;

VMeHbUIaTh YHCJO NPHKJAAABIBAeMbIX HArpy3oK 3a cyeT oObearHeHNHd OJH3KO PACHOJIO0MEHHbIX CHJA KM
BBEICHHA CTATHYECCKIX 3KBHBAJICHTOB rPynnbi CHJ;

YMEHbILATH KOJHYECTBO 3JEMEHTOB NyTEM 3aMeHbl OTAEIbHbIX YacTell KOHCTPYKUIN (¢epM, paCKOCHBIX
CHCTEM) HX 3KBHBAJEHTAMI, HCKJIOUAd BCHoMoratenbHble 3JeMelThl ¢ He3HayHTeAbHOU HecyweH CcnocoOHo-
CTBI) I/t paboTaloluHe TOJALKO Ha MECTHble HAarpyskii.

[lo1 MecTHOIl NOHUMAETCHA Harpyska, HemoCpeACTBEHHO He yuilThiBaeMmMas B pacucTHoll cxeme. Pekomen-
dauni no paspaboTke CTepAHEBbLIX 3IKBIHBAJICHTOB (PepM KECTKOCTIl MNplBeleHbl B CIPABOYHOM INpPHI0XeE-
Hitl 3.

2.4. Pacuer nckJaouaemMblX 371€MEHTOB Ha AeHCTBVIOLHE Ha HIIX HArpy3KH CJeAyeT NPOH3BOAHTL OTAL.b-
HO oT obulero pacuera Kapkaca.

2.5. TlepexpupiTiic 11 ropH3oHTa bHbIe (epMbl KECTKOCTII, PACNOJ0XKEeHHbie Ha Pa3HbIX YPOBHAX NO BbI-
coTe Kapkaca, AONyCTHMO paccMaTpiBaTb NPH COCTAB.JIEHHH PacyeTHbIX CXeM KaK XEeCTKHe MeXIYy3TaKHbie
NIICKiL, NOHHMAN MO 3TaXKOM 4aCTbh KapKaca, 3aKJIOYEHHYIO MeXK1y COCEHHIMH AHCKaMI.

2.6. B pacuerHoll cxeMme J0NVCKAETCH YYHTHIBAaTh HECYULVIO CNOCOOHOCTHL ra3onaoTHOH OOUHBKH, BBOASA
3KBHBAJICHTHLIC M.1aCTHHYATLIE 11111 PACKOCHBE 3.1eMEHTBLI. BK/IOYaTh B pacyeTHYIO CXCMY Kapkaca obMypoB-
KV If MOBCPXHOCTU HAarpesa 3amnpelraeTcH. |

2.7. Ilpn. OoTCyTCTBHII CHENHAJbHBLIX KOHCTPVKTIBHBIX MepOnpuaTHii, ofecneyisaloulnx 1apHUpHoe 3a-
KpemiaeHiie iUl ynpyroe 3auleMJeHle 3IeMeHTOB Kapkaca-B v3aax il ero OMOPHLIX y¥37J0B B OCHOBAHIIl, HX
3aKkpengcHiie NpeanoaaraeTca B pacyeTHOHN CXeMe KEeCTKHM.

2.8. VcaoBusl HarpyeHust peadn3yloTcs B PacYeTHOIl cXxeMe B Bi.Je COCPEAOTOUEHHBLIX HAarpv3oK B y3.1aX
H pacnpeae.eHHbIX H COCpel0TOYEeHHLIX HArpy3oK Ha 3sJeMeHTol. Harpy3kn (KpoMmMg MeCTHBIX), HNPH.IO0XEH-
Hbie K HCKJIUYaeMBIM 3JeMeHTaM, AO0JXHL OblTh MPUHBEJEHLl K OCTAKMHMCH; eCcll 3aKkpenaeHHe 0aJ0UHbBIX
3JCMEHTOB B Yy3.e KeCTKoe,-TO BMeCTe C COCPEeIOTOMeHHBIMH peaKTHBHBIMHI CILTaMH JOJXKHbBl NPHKJIA1bI-
BATLHCSH H MOMEHTHI. _

2.9. Harpv3kn or aiHaMiuecKkiiX BO31eHCTBINI, NO.1yyeHHbple B JIHHAMHYECKOH MOJe.1li, MNpHBOAATCH
K v31aM H 3.JeMeHTaM OCHOBHOIl pacyeTHOH CXeMbl I BKJIOYAIOTCA B CTATHYECKHI pacyeT KapkKaca KoOT.a.
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3. IHHAMHYECKAA MOAEJIb COOPY)XEHHSI KAPKAC — KOTEJ

3.1. JIluHaMuyecKasa MoJeJb COOPYKEHHUS KapKac — KOTeJl NMpeACTaB/seT co00H cneuHaJbHBIH BapHaHT
pacyeTHOH CXeMbl, JOCTATOYHO MOJIHO OTPaXKalolllHiH OCHOBHbIE HHEPUHOHHBLIE H 3KEeCTKOCTHblE ero CBOHCTBA.
[To peakuun Mmojenu Ha 3aflaHHOe BHelllHee BO3MYLIEHHE OLEHHBAIOTCH NapaMeTPH COOTBETCTBYIOLIEH pe-
aKLHH peajibHOro COOpYIKEeHHA.

3.2. luHaMHuuecKass MoJeJb PacCMaTPHBAeMOH CHUCTEMBI COCTOHT B OOIEM Clydae H3 JBYX CBS3aHHBIX
MOACHCTEM — AHHAMHYECKHX MojJeJied "KapkKaca H KotJvia. MOryT paccMaTpHBAaTbCA MPOCTPAaHCTBEHHbIE, MJIO-
CKHE H KOHCOJIbHbie AUHAMHYECKHe MOJEeJH.

3.3. HpOCTpaHCTBeHHaﬂ NMHAMHYECKas MOJesib KapKaca MoxeT ObiTb MOJMyYeHa HeNnoCPeJCTBEHHO M3
PacyeTHOH -CXeMbl NMyTeM COCPeJOTOYEHHS ee MacCc B y3JsaX. B cxemax ¢ 3TaXHOH CTPYKTYpPOH YKa3aHHbBIe
y3Jb pPEeKOMEHAYeTCHA pachnoJsiaraTb Ha MeXAY3Ta*KHblX YPOBHAX. B 3TH 3Ke y3Jbl NpUBOAATCA MacchH omnep-
TOTO KOTJIa H APYroro o00pyaoBaHuA.

IpocTpaHcTBeHHBIe JHHAMHUYECKHe MOENH CJeAyeT HCIOJb30BaTh B TeX CJyuasiX, KOrAa CYyLIeCTBYeT
BO3MOXHOCTb 3HAYHTEJbHBLIX OOLIHX KPYTHJbHBLIX KoJsebaHuM Kapkaca (OJs1 NPOTSIKeHHBIX B INJIaHe KOHCT-
PYKUHH C CYlieCTBEHHOH acHMMeTpHe#dl W HepaBHOMEpHBLIM pacnpefejieHHeM Macc).

3.4. Ilnockas mgHHaMuyeckas Mone b AAR KaXAOT0 TOPH30HTAJALHOIO HAMpaBJeHUS CTPOUTCA MNyTeM
YCJOBHOTO COBMeEILEHHS MapaJiieJbHbIX paM NPOCTPaHCTBEHHOH MoJesH. IIpH 3TOM 3KeCTKOCTHBIE XapaKTe-
PHCTHKH 3JIEMEHTOB H Y3JIOBhie MAacChl MAOCKOH MOJeJIH ONpelesioTCA. KaK CYMMbl COOTBETCTBYIOUIHX MNa-
pamMeTpoB, COBMajalOUIMX NPH HAJIOKEHHH 3JEeMEHTOB H Y3JiOB.

3.0. KoHcoabHasi AHHaMH4yecKas MojeJb-— HauboJee NPpoCTOH THN MojeeH — npeAcrtasaser coboit yc-
JJOBHBIH CTEpXKEeHb, Ha OCH KOTOPOrO paclnogaralTcsi COCpeJOTOYEHHble MacChl B KOJHYeCTBe, paBHOM
YHCJAY 3TaXKEH NJAOCKOH MOJeJH.

BeAuunHa KaXKA0OH MAacChl YHC/AEHHO PaBHA CYyMMe MAcCC, PACMOJOXEHHBIX Ha COOTBETCTBYIOIEM MeEX-
Ny3TaXXHOM YpPOBHe IJIOCKOH ModenH. MaTpHua XKeCTKOCTH TAaKOro CTep>KHA MoxkeT OBITH MOJiydeHa Ha ocC-
HOBE pacCMOTPEHHA NJOCKOH MOAeNH NPH YCJAOBHH, UTO Y3Jibl, PACMOJOXKEHHBIE HA KAXIAOM MEeXAYy3TaXKHOM
YpOBHe, COeAHHEeHBl HEepPacCTAXHMLIMH CBA3fIMH Y, CJeA0oBaTeJbHO, HMEIOT OAHHAaKOBble T'OpH3OHTaJIbHBIE
CMelleHH .

[IpuMep nocTpoeHns AHHAMHYECKOH MOJeJM Kapxkaca NOKa3aH B CIPaBOYHOM NPHJIOKEHHH 6.

3.6. Ilas onpeneneHdss HaArpy3okK OT AHHAMHUYECKHX BO3LEHCTBHH NO KaxXXJOMY H3 TpeX B3aHMHO MNepleH-
ARKYJSPHBIX . HANPABJCHHH B OTAEJLHOCTH JONYCTHMO HCHNO/Jb30BaTh NJIOCKHE H KOHCOJIbHbIE JHHaMHYeCKHe
MOJeJIH KapKacos,

3.7. B nuHaMHUYeCKOil MOAeNH COOPYKeHHA IOABeCHOH KOTeN — KapKac MOJABELIeHHYI0 KOHCTPYKUHIO 10-
IyCcKaeTCsi pacCMaTpuBaTb KaK XeCTKoe HejedopMHpyeMoe TeJiOo, CBA3aHHOE C INOTOJIOUHLIM NEepPeKPbiTHEM
napaJiJieNbHbIMH NOABEeCKaMH OANHAKOBOH AJHHBI.

MaccoBbli MOMEHT HHEPUHH onpenenseTcsi OTHOCHTEJNbHO OCH, MpoXoiasdllieH yepe3 ero UEHTP Macc.

3.8. Ilpn nmocTpoeHHH nJAOCKO# MoaenH peanbHAs ClICTeMa NOJABECOK 3aMeHfeTC HEeCKOJLKHMH YCJIOB-
HBIMH NOABECKAMH 3KBHBAJIEHTHOH >KeCTKOCTH.

3.9. IToTonoyHOE TEpPEeKPHITHE MOJeNHpYeTCH U3THOaeMbIM 3JIEeMEHTQM 3KBHBAaJeHTHOH XecTKocTH. [Ipw
pacuyeTax Ha rOPH30HTaJibHOE BO3AeHCTBHE AOMYCKAeTCA NMPHHHMATDH 3JeMeHT alCOMIOTHO XKECTKHM.

3.10. Ecan MeXxAy KOTJIOM H KapKacoOM YCTAHOBJIeHbl FOPH3OHTAaJIbHbIE YIpYyrue CBA3H HJH AeMNPHUPYIO-
He YCTPOHCTBA, TO B AHHAMHYECKOH MOJeIH B COOTBETCTBYIOULHX YPOBHAX BBOAATCH 3JIEMEHTH C 3KBHUBA-
JEHTHbIMH XapaKTepPHUCTHKaAMH.

4. MTPOBEPKA HECYUIEN CNOCOBHOCTHU KAPKACA U EIro 3JJEMEHTOB

4.1. TlpoBepKy Hecyule#i cnocobHOCTH 3JeMEHTOB KapKaca Korsa cJaefyeT TMPOH3BOAHTE MO
CHuIT 11-23-81 ¢ yuyerom ykasauui panHoro PTM Ha OCHOBaHHH BeJHYHH BHYTPEHHHX YCHJHH B 3JieMEH-

Tax U nepeMelieHHH B y3JaX pacYeTHOH CXeMbl.

4.2. PacyeT KapkKaca KOTJla Ha BCe BHAbl Harpy»eHHil ¢ NpoBepKoOH Hecyilled cnocobHocTH 1 noabopom
pa3MepOB CeYeHHH OCHOBHbBIX 3JIeMEHTOB C yueTOM 006s3aTeqbHbIX MNOJoxKeHH#H AaHHOro PTM, tpeboBaHHH
CHuIT 11-23-81 u CHul1 [I-7-81 MoxeT 6biTb npou3BeneH mno CreuHaJH3HPOBAHHOH nporpamme «KoHCTpPYK-
una», paspaboranHoir HITIO LUKTH. Ilpumep pacueta Kapkaca KoTsa no nporpamme «KOHCTPpYKUHS» MNDH-
BOAUTCS B CNIpaBOYHOM MNPUJIOXEHHH 7

[IpuMmepsl onpeneneHus ceMCMHYeCKHX HArpy3oK pa3jiuyHbBIMH MeTOAAaMU AaHbl B CHPAaBOYHOM IPHJIO-
KeHHH 8.

4.3. PacueTHble XapaKTepHCTHKH MaTepHasOB H coeaMHeHHH caenayer npuHuMarte no CHull 11-23-81.

4.4. [1lo cteneHH OTBETCTBEHHOCTH H YCJIOBHAIM 3KCIJIyaTallHH 3JieMEeHTbl KapKaCoB KOTJIOB, KpoMe @a-
COHOK (pepM, OTHOCATCA KO BTOPOH TpyIlNe CTaJbHbIX KOHCTPYKUHHA mo kKaaccudukauuu CHull 11-23-81, ¢a-
COHKH (PepM OTHOCATCA K NEPBOH rpymnie.

4.5. PacueT KOHCTPYKLHH COODPY)X€HHSA Ha OCHOBHbie H 0cobObie COYETAHUs Harpy30K C yyeTOM CeHCMH-
yeCKUX BO3AeHcTBHU BoinoJaHsercad B cooTBeTcTBHH ¢ TpeboBanuamMu CHuII I1-7-81 n Hactoamero PTM.

B cayyae 0coOblX COYETAHHH Harpy3oKk ¢ Y4eTOM AEHCTBHS pPEaKTHBHBIX YCHJAHH MNpeROXPaHHTENbHBIX
KJAaNnaHOB HJIU CeHCMHYECKOro BO3AEHCTBHS, MOMHMO KO3(P@HUHEHTOB yCJAOBHH paboOThl, NpHHUMAaeMbIX B CO-
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OTBETCTBHH ¢ TpeGoBauusaMu Hacrosuiero PTM, nosaked BBOAHTLCA AONONHHTENAbHO KO3(PPHUHEHT yChaOBHI]
paboThl rmyp, onpexeaseMmslsi no. CHull 11-7-81.

4.6. Onpenenenpe BeJqHYHH) BHYTPEHHHX YCHJIHI HJH HAaNpSKEHHA B SJeMeHTaX KapKaca HpH ydeTe
BEPTHKAJbHOIl H OJHOIl H3 r0pusomanbumx COCTaBAAIOUIHX CeHCMHYECKOro BO3AeficTBHA CJeayeT NPOH3BO-

AHTL N0 GopMmyae
=} N4+ N2,

4.7. Ycunaie HaAn HanpsxKeHHe B 3JeMeHTaX KapkKaca OT TOPH30HTajAbHOM cocTaBasiionledl celicMHYe-
CKOro Bo3gedctBus N onpenensercs no dopmyaae

v.= I,

CyMMIIpoBaHie HpOH3BOAHTCA MO yucay ¢opM KosnebaHHH [, YYHTHIBAEMBIX B pacyeTe H COOTBETCTBYVIOLLUX
yacTtoTaMm He Bblwue 30 ',

4.8. Ycuane uan HanpsikeHiie B 3/JeMeHTax Kapkaca oOT BepTHKAJbHBIX HArpysok npu CcefiCMIYeCKOM
BO3AeHCTBUH Ny onpegessieTcss o QopmyJe

N, =) 2 (Ni,+ N,

‘rie .N; — yCiie IH HanpsiKeHue npi 1<o.ne631-nmx mo ‘i-it popme OT BePTHKAaJbHONH COCTaBAsOLIeH
CeHCMHUECKOro BO3AEHCTBA,
N;  — yCHJIHe HJH HanpsixKeHie npn KoJgdebaHHAX NO i-il ¢popme OT BepTHKaJIbHOH Harpy3ki, Koropas
BO3HHKAaeT OT TOPH30HTAALHON COCTaBJs IOMIEH CEHCMHYECKOr0O BO3AEHCTBHA.
CyMMupoBaHie NPOHM3IBOAUTCA NO yucay (opM [, yuuTbiBaeMblX B pacuyere.

4.9. KOHCOMLHO pacCnoJiO¥eHHbIe KOHCTPYKUHH, HecyllHe oOOopyloBaHHe, pacculuThLIBAIOTCA Ha Bep-
THKAJbHYIO CEeHCMHYECKYI0 Harpy3ky B coorBeTcTBHH C ykaszaHuAMH CHull 1I-7-81 ana KoHcTpykumu#t nau-
HOTO THNA.

4.10. KoaddHuueHTs - yCA0BHA paboTh 3JeMEHTOB Kapkaca KOoTt/ja NPHHUMAKTCH:

ve =0,9 — nna KosoHH, pHreaeil paM, s3AeMeHTOB (epM, OaJOK NOTOJAQUHOrO IMepeKPLITHA, OCHOBHBIX

ONOPHbLIX 6aJOK H ULIAaKOBLIX OYHKEPOB;
ve= 1,0 — a8 BCeX OCTaAbHBIX PACUETHBIX 3JIeMEeHTOB.

4.11. DneMeHTh, BOWEAIIHE B DPACYETHYIO CXeMy, PacCUHTHLIBAKOTCH Kak paboraioHie B cocTaBe Bceit
KOHCTPYKUHH H OTAEJNbHO Ha JeiicTBHe MECTHBLIX Harpy3oK (ecju OHH IIMelTCA).

KOHCTPYKUHH, 3aMeHEeHHbIe 3KBIIBaJeHTaMii pacCUYHTLIBAIOTCA Ha JAeliCTBiie BHYTPEHHHX ycCHa I, onpe-
e TeHHBIX AJ5 3KBUBAJIEHTA, Il HA MECTHble Harpyskil.

4.12. PacyeTHble AJHHbl KOJOHH PAMHBIX KapkKacoB Il APYIHX CHATbIX 3NEeMEHTOB CJedyeT MPHHIMATH
no CHull 11-23-81. |

PacuetHbie aqiHbl Y4aCTKOB KOJIOHH ciaefdyeT MPHHUMATbL PABHLIMIL PACCTOSHINO MEXKAY V3JaaMit, ecCJil
KOHLIEBble CEYEHHS YyYaCTKOB COCAHHEHLI ¢ MEeXAY3Ta>KHbIMI AHCKaMil HJH pHreJsMH, VIOBAETBOPSIOLLIMI
YCIOBHSAM, MIPEADABAAEMbBIM K 3JieMeHTaM, yMEHbUIAOWHM PAaCcYeTHYIO AJHHY, Il eCcTii AaHHbIH Y4YaCTOK
ABJACTCH 3JEMEHTOM PaMHO-CBA3EBOI ClLICTEMDbL,

4.13. Purenau, cBaA3bIBAIOILIIE KOJOHHY C PaMHO-CBSI3eBOIl clCTeMOH, A0JXHblI ObiThb NpoOBepeHbl Ha Aeil-
CTBHE YCJIOBHOH mnepepespiBaomeif ciuianl B coorBerctBiiti ¢ CHull [1-23-81.

4.14. PacueT 371eMEHTOB MOTOJOYHOIrO NEPEKPLITHA € YyYeTOM pa3BHTHA MaacTHyecKnX AedopMawiii He
A0NYCKaeTCH.

basnkn, He Bouleauilieé B PACYETHYIO CXeMy, cieayeT pacCMaTplBaTh, KaK LIAPHHPHO-ONepTbhie OAHOMPO-
JeTHbie ¢ KOYPPpHuHeHTOM ycaoBui paborb ype=1.

4.15. dDepMbl XeCTKOCTII KapKaca AOMMKHBLI ObiTh PaCCUUHTAHBl JAONOJAHHTENBHO KaK OTAeJbHble KOHCT-
DVKUHII HAa AEHCTBHE YCJAOBHBLIX Nepepe3biBaiouliiX ropl30HTaJbHbLIX CHA, onpeneaseMplx no CHull 11-23-81.
STH CHJAbl NPHKIAAALIBAIOTCA OJHOBPEMEHHO BO BCEX V3Jax coelnHeHHd PEepM ¢ NPOMEXKYTOUHbIMH KOJOH-
HaMH; [IPH 3TOM Y3Jbl, COOTBETCTBYIOUlle YrAOBLIM KOJOHHAM, PAaCCMATPHBAIOTCA KaK HeNOABHKHbLIC.

4.16. TlepeMellleHHss Kapkata KOTJa OT PACUCTHBIX Harpy3okK He JAOJXHbl MNpeBLIIATh [0 KOJOHHaM
B FOPH3OHTA/JbHOM HaNpaBJEHHH Ha BLICOTE OT oOpe3a PyHAameHTa 1 NMO3TaxHO 3Havenus f/000 (f — Bbli-
cota o1 o06pe3a pyHAAMEHTa HJIH BbICOTA ITaxa).

[Ipn ceiicMnyeckHx BO3AefiCTBHSIX 3HAaYeHHS AONVCTIHMBIX MepeMelUeHIId KapKaca KoT.1a MOTYT QbLiTh YBe-
JH4eHbl B FOPH3OHTAJMbHOM HanpasJienuu 1o H/400.

4.17. IlepeMeitienss Kapkaca 34aHiis KOTeNbHOro IIOMCHIEHNIA B TrOPH3OHTAJbHOM HampaBaeHHI OT
pacyeTHLIX HArpPy30K NOPH COBMEWEHH! HeCyUlHX KOHCTPYKUHIT CTAUHOHADPHBIX KOTJIGB CO CTPOUTEIbHBIMH
KOHCTPYKUHAMH He [AOJHbl NpeBblluaTh Ha ypoBHe HH3a XxpedToBbIX Oasok 3Hauenuit H/700 (H — pac-
cTofiHle oT ofpe3a pyHAaMeHTa A0 HH3a XpebTosoil 6aJiki).

[Tpu ceficMuuecknx BO3AefCTBHAX 3HAUEHUS AONVETHMBIX NepeMellleHHH Kapkaca 31aHHA B TOpPU30H-
TaJbHOM HanpaBJeHlH MOryT ObITb yBeJlideHnl 10 H/500.
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4.18. OTHOCHTeNbHble NMPOTHOH 3JeMeHTOB KapkacCa KOTJia OT PaCueTHBIX Harpy3oK He JOJIXKHbLI MpPeBbl-
1IATh:
1/400 — anst raaBHbix (xpe6TOBLIX) 6aJOK il pureJeii NOTO/J10YHOrO NepPeKpPbITHA; pHreJen, HeCcylHX Ga-
pabaHbl KOTJa, B BePTHKAJbHOM H FOPH30HTAJbHOM HallpaBJIEHHAX MNpH ABYXONOPHOH KOHCTPYKLIHI;
. 1/300 — nns pureneit 1 6asoK BOASHOrO 3K0OHOMAaH3epa; pHreJeil pam, HecyllHX OOMYPOBKY, B Bep-
THKAJIbHOM HaNpaBJAeHHH: |
1/250 — ans BTOpOCTeneHHbIX 6ajOK MOTOJOYHOrO NMEPEKPHITHA; pHrejed paM, HecyumHX OOMYpOBKY,
B FOPH30HTAJbHOM HaNpaBJeHHH;
1/200 — ans pureseii pam, He HecylHX O6MYPOBKIl, B BEDTHKa/JbHOM H rOPH30HTaJbHOM HaNpaB/JeHHSX;
purejeid H 6aj0K TpyGuaThiX BO3AYyXONOAOrpeBaTeeH.
4.19. I'ubkocTh 371eMeHTOB KapKaca KOTJaa He JOJIXKHa npeBblllaTh 3HAYEHHH, MPUBEACHHHX B Tab.Hlle.

MakcumanbHasn
3 TH KOHCTPYKIHA PexoMeHIyeMble ;015 CT?«lJI\-iaH
JEMEHTH Py 3HaYeHHsT THOKOCTH 1yCTH:
FHOKOCTH
OcCHOBHbBIE KOJIOHHH 40—80 | 120
DNeMeHTH HeCYWHX BepTHKAJIbHBIX H 100 120
FOpH3OHTANbHBX (epM KeCcTKOCTH, CXa- !
Thie BEPTHKAaJbHLIE CBA3H -
BropocTeneHHble CXKaThie CBA3H H MNOA- 150 200
Jep>KHBAIOIHE 3.7eMeHThH
PactaHyThe cBfI3H I NOABECKH 200 300

4.20. Tlpu orcyrcTBHIf rOpH3OHTA/IbHLIX HeypaBHOBELUEHHBIX Harpy3okK (BeTPOBBIX, CeHCMHYeCcKHX H Ap.)
1JIH He3HAYyHTeJbHbIX HX BeJHYHHAX KapkKaC KOTJa A0JzeH OblTb NpoBepeH Ha OAHOBPEMEHHOe jelicTBHE yC-
JAOBHBIX TNepepe3biBalOILHX CHJ, OfpelesieMblX M0 Qopmy.ie

Qi . =0,01n"1""N,

rae Qi . — ycloBHas MepepesbiBalollas CHJA, NPH.JIOCKEHHAs B BepXHeil OTMeTKe i-ii KOJOHHbI;

N,— npoaoabHasi cHaa B i-H KOJOHHE;
n — KOJIHYEeCTBO CXKATblX KOJIOHH.
JTa npoBepKa MOXeT ObiTb 3aMeHeHa pacyeToM Ha OOLIYI0 YCTOHMYHBOCTb KapKaca OT BepTHKAa.IbHBIX
Harpys3okK.
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IIPHJIO)KEHHE 1

Obsazaresvroe

ONPENEJIEHHE CENCMHUYECKHX HATPY30K

1. OCHOBHBLIE NNONO)XEHHA

.1. Hacrosmast MeToauka npefHasHadeHa AJas OoNpefelieHHs CeHCMHYECKHX HArpy3ok Ha KapKachl
CTALHOHADHBIX KOTJOB, ONHpAOIMUXCA Ha CcOOCTBeHHBLIH KapKac, H KOTJIOB NOJABECHON KOHCTPYKIIHH, HMEIO-
IUHX TOPH3OHTAJIbHbIE CBA3H MEXAY KOTJOM H KapKacOM HJH CBODOAHO NMOABElUeHHBIX K NOTOJNOYHOMY Iepe-
KpbITHIO. JlaHHast MeToAHKa MoXXeT ObiTh NpHMeHeHa AJNS oNpedeseHUsl CEHCMHYECKHX HArpy3oK Ha Hecy-
YO KOHCTPYKIMIO CTAUHOHAPHBIX KOTJIOB, COBMEILEH HYI0O CO CTPOHUTEJNbHBIMH KOHCTPYKIHUSAMH KOTEJbHOIO
OMelleHHusA, NPH YCJAOBHU, UTO AHHAMHYECKasd MOJe/ib 3TOT0 COOPYKEHHA MOoxXeT ObITh COCTaBJieHa B COOT-
BETCTBUH ¢ TpeOoBaHUAMH Hactosuero PTM,

1.2. Harpy3ku OT ropu3oHTaJbHOH COCTaBAAiONled CEeHCMHUECKOTO BO3AEHCTBHA Ha COOPYXeHHe Kap-
Kac — KOTeJl ONpefessloTCs H YUYHTLIBAOTCA pa3feibHO B JBYX B3aHMHO NEpNEeHAHKYJAPHBIX HafmpasJie-
HHAX — BAOJIb MPOAOJbHOH H NONEepeyHoH OCeH Kapkaca.

1.3. Harpy3ku oT BepTHKaJbHOH coCTaB/siiouleli CeHCMHYECKOro BO3JeHCTBHS ONpelensiioTCs He3aBH-
CHMO OT TOPH3OHTAJIbLHOH COCTABJIAKLULIEH ¢ NOMOUIbLI0 CleluHaNbHOH AHHAMHYECKOH MOJIeJH.

2. YCJIOBHDbIE OBO3HAYEHHNHS

;, — 4acToTa COOCTBeHHLIX KoOJsiebaHHH CHCTeMBbl MO i-i popMme;
X,,— rOpPH30HTa/JbHOE NepeMe llleHHe UEHTPa MacC MNOJBELIeHHOH KOHCTPYKUUH NpH
Kosle0aHusIX Mo i-H PopMe;
@, — YIVIOBOE  NepeMelleHHe MOJABEUIeHHOH KOHCTPYKUHH BOKDYF LIeHTpa Macc NpH
KonebaHUAX MO (-H dopMe;
my, My, ..., My, ..., M, — COCPEAOTOUYEHHDIE MaCChl KapKaca;
I, 5, 3,...,R,..., n—HOMEp COCPEROTOUYEHHOI] Macchl KapKaca (HHJAEKC n BCerjaa OTHOCHTCS K BepX-
HeH Macce, cOCpenoTOoYyeHHOI Ha YpPOBHe MOTOJIOYHOIO NepeKpbITHS) ;
X — FOpPH30HTaJIbHOE INepeMmelleHHe k-fi cocpeAoTOYeHHO Macchl Kapkaca IIpH Ko-
JebaHuAX No i{-H QopMe;
®, — 4acToTa COOCTBEHHbIX KOJeb0aHHH KapKaca Mo nepsoH ¢opme;
[, — IJAMHA MOJBECKI;
[ — paccrosinde OT BepXHed KPOMKH KOTAA [0 ero HeHTpa Mace;
[,— pacCTOsiHHEe OT BepxHeil KPOMKI KOTJia JO YDPOBHS TOPH30HTaJbHOIl CBA3N é;
a;— paccTosaHHe IO ropH3oHTaJH OT LEHTpa Macce MoABelleHHOH KOHCTPYKUHII A0
[-H YCJIOBHOH NOABECKH;
1,2,...,/ — HOMep YCJOBHOH MOABECKH:
Coe— CYMMapHas »XeCTKOCTb IOPH3OHTAJIbHBLIX CBA3ed MexAy KOTJIOM H KapKacoMm
B e-M 3Taxe,

e=1,2,...,h An;

Q — Bec noaBelieHHOH KOHCTPYKIHH KOTJA;

M, — macca noaBelleHHOH KOHCTPYKUHH KOTNa;
 — MOMeHT HHepUMH NOABelLIEHHOH KOHCTPYKUHH OTHOCHTEJILHO €e HeHTpa Macc;

Ce— cyMMapHasi peakuus NPYAHH YCJAOBHBIX TMOABECOK NPH CeAHHHYHOM yrie
MOBOPOTA.

3. ONPEAEJEHHUE HATPY30K HA KAPKAC OT TOPU30OHTAJIbHOH COCTABJAKWILEHA
CEMCMHYECKOIO BO3AEHRCTBHA

3.1. OnpepnesieHlie rOpH30OHTAJbHBIX CEACMHYECKHX HATPY30K NPOH3BOAHTCH C HCMOJIL30OBAHHEM OJHOMEp-
HOH JMHAMHYECKOH MOAENH COOPYXXEeHHSl KapKac — KoTea AJs KOTJOB, ONHPaIOUHXCH Ha KapKac, H MJAOCKOH
MOAeNH AJA KOTJOB MOABECHOro tuna (uept. 1).
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3.2. TlonoxeHHe y3noBLIX TOYeK ORHOMEpHON AHHAMHUECKOH MojaeJH Kapkaca, cojgepxamiefi n Macec,

onpeaenaeTca n o6006UIeHHLIMH KOOPAHHATAMY.
dunaMudeckas MoJesb KOTJIOB IOJABECHOro THNAa XapakTepH3yerca n+2 o0606IueHHbIMH KOOpPAHHaTa-

MH, e n+4+1 KOOpAHWHAT COOTBETCTBYIOT rOPH3OHTAJIbHbBIM [IepeMellleHHAM MacCc KapkKaca M KoTJa, a
(n+2)-9 KoopauHaTa — yrJoBbIM NepeMelleHHsIM KOTJ1a BOKPYI LEeHTpa Macc.

3.3. Bce XapaKTepUCTHKH NHHAMHYECKOM MOJEJH, BK/IOUAS JKECTKOCTH CBA3€BHIX '3JE€MEHTOB MEXAy
NONBECHHIM KOTJIOM H KapkacoM (eC/lH OHH MMeloTcsi), NpelanoJsaralorcss H3BecTHoiMu. [lpu. onpenenenun xe-
CTKOCTeH# YCAOBHHIX TOPH30HTAJbHHIX cBAseil Cg cA€NYET YUHTHIBATb »ECTKOCTHBIE XaPaKTEPUCTHKH peatib-
HblX 57IeMEHTOB KapKaca M KOT/1a B Me€Tax NpHCOeAHHEHHS peasibHHIX CBs3eH.

ﬂin e

YepT. | Hepr. 2

3.4. Il nuHaMHYeCKOH MoAeNH COOpYMeHHs NQABECHOH KOoTesn — KapKac BelnuHHbl 6 1 C. onpenes-
I0TCA no POopMYyJaM:

3 =\, (Ax2 4 Ay?),
Ccp — ;Cnpja-?.

3aecb Axs=Xs— X¢:

Ays =Ys — Yo, |
C?j—cy_mmapﬂaﬂ XKECTKOCTb NPYXHH j-ii YCAOBHOH NOABECKH;

a; — paccTOsiHHE j-fi NOABECKH OT ueHTpa Macc (Touka C Ha yepT. 2);

l, 2,...,] — HOMep IOJABECKH;
Xeo Ye— KOOPAHHATHI LEHTPA MAacC KOTJaa, BbiUHC/IEHHble B JeKapTOBOH CHUCTEMe KOOPAHHAT;,
2 MeXs 2 Mg s
¢ = — Y= §
N = TR =" —_— =,
i s 2. ms
5 s

rne meg, Xs, Ys— BCJIHUHHBI OTAECJbHBIX MACC, COCTABJSIOILHX MOABCIIEHHYIO KOHCTPYKLUHIO KOTJA, I HX KOOpP-

JNHHATHI;
I, 2, 3,...,5— HOMepa OTAeJbHbIX Macc, COCTaBJSIOUNX MOABELIEHHYI0O KOHCTPYKUHIO KOTJA;

— Q
stziwﬂf'—‘-:-g—.

3.5. CeicMuueckHe Harpy3kil BBIYHCJIAIOTCA B Y3JaX [AHHAMHYECKOH MOJeNH COOpyIKeHIs KapKac -—
KOTeJ, coldepKaliHX COCPenoTOYeHHble MaCCHI.

3.6. I'opn3onTanbHas ceiicMHuecKass Harpyska AJs (-r0 ToHa COGCTBEHHBLIX KoJeb6aHHI COOpPYKEHUS
KapkKac — KOTeJI, MPHJOXKEHHAA B y3JaxX AHHAZMHYeCKOH MOJeJIH KapKaca, onpejensercs no dopmyae

Sm = mkgABmikklkzk’-Pkn'

3.7. 'opH3oHTaNbHAA celicMiiuecKasi Harpy3ka AAfl i-T0 TOHa coOCTBEHHbIX KoJsieGaHHH COOpYKEHHA,
NMPHAOKEHHAaA K LEHTPY MacC MNOJABELIEHHOro KoTnaa, onpelensieTcs no ¢opmyae

S:c — QA?ngklkzk@ka-
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3.8. Kosdpduuuentot A, ky, kg, k. u k; NpHHUMAIOTCH B COOTBeTCTBHH ¢ pekoMenpauuamu CHull
[1-7-81. '

KosdoHuueHt k;, yuHTBIBalOUHA AonycKaeMble NOBPEXAEHHS COOPYXEHHSI KapKac — KOTeJs, NPHHH-
maercsa k,=0,25.

Koadpduunent k;, yuuToiBaouiiiii KOHCTPYKTHBHBI® DEIICHHSA COOPYIKEHHSA, NMPHHHMaeTca Ry=1.
Ko3pduuueHT R, YyUUTHIBAIOUNIHHA XapaKTEPUCTHKH COOPYXKEHUS, NPHHHUMaeTcA . ky=1,2.
KosdhpuuueHr ky IJif- KapKacoB paMHO-CBA3€BOM "KOHCTPYKUHH pHHHMaeTcs k. = 1.

I KapkacoB paMHOM KOHCTPYKUHH KO3G(HUHEHT R, B NpPeABapUTEJNbHBIX pacyeTax peKOMeH-
ayeTcs NPUHHMATbL PaBHEIM [,25; B moBepoOYHBIX pacueTax Ko3duuueHT k4 NPHHHMAaeTCsd B 3aBHCHMOCTH

OT BeJHUYHHbl OTHOmIeHHst h/b (h — BbICOTA 3Ta)ka, b — NonepeyHbLId pa3Mep ceyeHHS KOJIOHHBI B Hampas.Je-
HHH AEHCTBHA paCYeTHOH CcelicCMHYECKOH Harpyski):

npu A/6=25 ky=1,5; npu h/b<<15 ky =1; npu 15<h/0<25 3HaueHns k, onpeaeasiioTcA HHTEPNOJIA-
LHeH:

NP PAa3JHUHBIX 3HAYEHHsIX OTHOUWIeHHS h/b BenHuuHHa Ry MNPHHHMAETCA N0 CPEeAHHM 3HAYEHHRAM OTHO-
LIeHHS,

3.9. KoaddpHuueHTs B; H Mix BLIUHCAAIOTCA NOCJAE ONpejeseHHss cOOCTBEHHBIX 4aCTOT H Ko3(pHILHEHTOB
dhopM KoneOGaHHH COOPYXeHHS KapKac — KoTted.

3.10. Cob6cTBeHHBIE YAaCTOTH (); DIPEAESAITCA 113 PELIeHHS XapaKTepHCTHYECKOIro ypaBHEHH L
A{w) =0,

rie A —onpeneautenb CHCTEMbl OJHOPOAHLIX ajreOpaHyecKHX ypaBHEHHH.

Jdas auHaMHYeCKOR MOJeaH COOpYIKEHIi NOABECHOH KoTeNl — KapKac yKasaHHAfl CHCTeMa ypaBHEHHH
IiMeeT BHA:

(Cll“mle) X1+ CIEX?+ Ceeny T CIan+ C!cXc‘l‘ C;,;;O;

® . n - - . » . - ™ » ) -

- [ ] » ] ' i w a - - - - - - - * L 3 - - .

- - & _l" L - . * 4 -

CaXi+ CpeXot ...+ (Cpp— my0?) X+ CpeX, CreXe=0;
CoXyennrennn., + CuXuF(Coo— Mo)X.+  CocXo=D0:
_C¢1X1+..-.¢.....-.+ Ctan""' C?CXc-l-—(CW——-B(ﬂz)?:O,

rae Cjr — 3JIeMeHThl MaTPHUBI XKeCTKOCTH KOHCOJbLHOH AHHAMHYEeCKOH MOAeH;

It
[
Cc?=cfc:""'" QT;”}‘EC%(Z“ZE) :
e=1

| .
Coo=Q|lat+ D Ce|i  Cor =Q (14 L)+ Co+ X Cop (L, — )2
e=1

JIns KaxXAoro 3Ha4YeHHs o; 113 pelieHis 3TOi CHCTeMbl YypaBHeHHil ONpeaefsioTCA COOTBETCTBVIOUIHE

Xir, Xic U @i, BoIpaxKeHHnle yepe3 X;, (T.'e. 11X OTHOCIITe.1bHble 3HAYeHHSA X, Xie, €i).
IlJ1st KOTJ10B, onepThIX Ha Kapkac, B 3TOH CiiCTeMe YypaBHEHHIl cjaeayeT NPIHHATD:

C€k=C?k=0, kR— 1,2,. .oy I
Ccrp:—:cﬂc = Cyy =0;
X, =X,=
3.11. Koadpbuuuenr nuHamityHoct B; onpeAensieTcss B 3aBHCHMOCTII OT NepHOAOB COOCTBEHHBLIX KoJie-
Ganun T;= %—coopymem{a KapKac — KoTea Mo (-V TOHY U KaTeropufi rpyHTOB NO CeiliCMHYEeCKHM CBOMCT-
BaM B coorBercTBHH co CHull II-7-81.

[Ipn OTCYTCTBHH JaHHBIX O KaTeropiuy rpyHta KoagdguuieHTt B; ZONycKaeTcsi onpene/sth no GopmMmy.1aMm:
1
npu 7;<0,37 B, =+ HO He 6osee 3;

npu 0,37<T:;<055 B, =, Ho He Goree 2,7;

npu T:=0,65 B, = -I-7=-5- HO He 6oJiee 2.

Bo Bcex cayuasgx 3HayeHne Ko3dduuHeHTa P; He MOoxeT ObITb MeHee (,8.

3.12. Kospdunnentn mip, 3aBucsitie or dopmbl AeopMauHH Kapkaca IpH KoJeOGaHHAX IO -y TOHY,
onpeaesiloTCA AJS Y3J0B MOjeqdH KapKaca KoTJa NOABECHOro Tina no gopmyJe

Nik =NiXix;
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OIS UEHTpa Macc NOoABEIIEHHOH KOHCTPYKLHH

Nie=N:iXic,
rae

2 mpXip + McX .

_. :

Eka —[—MX T‘ﬁ%

k=1,2,...,n

Ins xoTnoB onepTofl KOHCTPYKUHU 1);, onpeaeasercsa no CHull I1-7-81.

3.13. TopusoHTanbHble celiCMHYECKHe HAFPY3KH JOMyCKaeTcss ONpeaeisTh, HCHNOJAb3ySA B.JAHHAMHUYECKOH
MOJeJH COOpYKEeHUS MOABECHOH KOTeJl — KapKac YyIpPOUIeHHYI0 Mojefib KapkKaca, Ipl “yCJAOBHH, YTO XKECTKOo-
CTHhIE XapaKTePHCTHKH 3JeMeHTOB KapKaca B MEETax IPHCOeAHHEHHS CBsi3eH He MeHee yeM B D pa3 IpeBoC-

XOAAT XECTKOCTb TOPH30HTAJbHbIX CBSI3EH.

3.14. YrnpouieHHass KOHCOJbHO-CTEpXKHeBass MOAeNb Kaphaca COAEPIKHT JHUIbL OAHY Maccy Mh, nprBe-
JEeHHYIO K YPOBHIO MOTOJIOYHOrO MepeKkpbuiTisa (4epT. 3).

[TonoxxeHne 3TOH cHCTeMbl NMpH CBOOOAHBIX KoJebaHHfAX onpejensieTcss TpeMst 0006UIEHHBIMH hoopmma- |
TaAMH: FOPU3OHTAJbHLIM NepeMellleHHeM TNPHBEAEHHOIl MacCChl KapKaca, TOPH30HTAJbHBLIM MepeMelleHHeM
11I€HTpa Macc NMojJBellleHHOH KOHCTPYKUHH H YIJOM ee MOBOPOTa
BOKpPYr 3toro ueHrtpa. Jlas onpeaeneHHuss yactor u dopM cob-
CTBEHHBIX KOJIeOaHHH COOPYXEHHSI KapKac — KOTeJsl MOXKHO Co-
CTaBHTb _CJEAYIOIYIO CHCTeMY aJrebpanyecKHux YpaBHEHHUH
TPEThbero nopsAaKa:

(all — M cW; ) Xic+ Q% + a3 X, = 0;
‘-121X1c'+ ( 227 90}2) P a'zaXm = U;
aSIX:‘c N a32?£-+ (a33 T Mkm?) X:‘n = 0.

Ko3ddHUHEeHTb CHCTEMBl BBIYHCAAIOTCA MO (HOpMyJaM:

0 h
all — ! Hi'— E CHE;
n
e =]

h
Gg2 = Ql(l + 7;11_>+ C"+ 2 Cﬂe (l o 19)2;

e ]

Hept. 3

n

33 ~— "19‘ +- z Cuaye +- w2 '”kv M, = 2 ”Zk.;:!z; M, = "g_;

0= | R=1

(og =03y = '—"‘ + 2 Coe(l T lc) .Ver

£ u}

4
-1
A1y == Qg == — QT:'I" z Coe (I —L2) |5

e=1
! Q ;
Ay =0Agqy — — (7:+2008y£)‘
\ em=]
Beanunna yr (k=1, 2,...,e,...,n) onpenesasierca no cdopmyne
yk=yh/y'ﬂ1
rae yp — cMewleHue k-1 (k=1, 2,...,n) y3anosoii macchi MoJeail Kapkaca npu co6¢cTBeltbIX Ko.1ebaHiisiX ero

o nepBoil popme.

[Ipu paBHOMepHOM pacnpejeelnitii MacCc Kapkaca IO BbICOTe AOMYCKAETCS:

NpHHIMAaTh 3a Yyp COOTBETCTBYIOUiee a0COJIOTHOE NepeMelleHHe k-0 y3J1a Modesll Kapkaca oT 1eicTBid
eAHHUYHOII TOPH3OHTAJABLHON CIIIbl, NPIJOMKEHHON HA YPOBHE NMOTOJIOYHONO NEePEeKpPLITHS;

YacTOTy cOOCTBeHHBIX KoJebaHIilll Kapkaca wp onpenensitb no ¢opmy.e

I
VM

U)ft"_"

2 3akaz 233
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3.15. 3HaueHHs ropH3OHTaJbHBLIX NMepeMellleHHH COCpPeloTOYeHHHX Macc KapKaca H IIEHTPa Macc KOTJ/a
LS Kaxao#d GopMmbl KoseGaHu# onpelessiiorcs no popmyaam -

S.,. . S,
X — "k . X e i
| ik mkmz I’ e M{;(ﬂg ’
npu k=1, 2,..
3.16. Yron nosopoTa nojBelleHHOH KOHCTPYKUHH BOKDYL ee leHTpa Macc onpejensietcss 1o dopmy.e
I o1 Xis
g S U ?
Xie

rie Xic ¥ @; onpegensitores no n. 3.10.
- 3.17. Pacqemme ycmmﬂ B FOPH30HTAJIbHBLIX CBA3AX MeXAYy KOTJIOM H KapKacoM onpeiesiorcsi 1o

bopmyae
-:_-]/Zpgg npu e=1,2,..., 4
i

'3.18. CocpeaoToueHHble YCHJIHSA, NepejaBaeMbie yepes FOPH30OHTAJbHBlE CBSA3H, AJA KaXXA0H (OpPMbI
kosieGaHuH onpesensiorcest no dpopmyJie

Pie-ﬁ CDE'AI'E:

rne e=1,2,..., h;
Aie — 3HaYeHHe AedopMaUHH TFOPH3OHTAJBHOH CBA3H AJA KaxI0H GopMbl KosebaHHH.
3HayeHHe Ai.. onpenensieTcst H3 BbiPaXKeHHS

Nie= Yfe'——-Xie [IpH €=1, 2,...,n

rae Yi H Xic— 3HAYeHHsA MNepeMelleHHH KOHUOB CBA3H, MPHMBIKAIOUIHX K KOTJAY U KapKacy COOTBETCTBEHHO;
onpenesioTCsa nNo ¢GpopMyiam

* . Ste
yie"—:Xic’{’(leh_l){?t! Xte: —. g e

i pwy

3.19. I'opusoHTanpHOEe ycHJie, NepeaaBaeMoe yepe3 [O0ABECKH Ha YpDOBHe [OTOJIQYHOro nepeKpbiTHS,
AJis1 Ka)XJOH ¢QopMbl KOoJebaHHiIl HAXOAHTCHA NO (QopMmyJe

Sw — T(:" (yw — th),

rie Y, = X,,_,-— lp, — nepeMeleHHe BepXa KOTJA;

S; o
X, = — 55— nepeMelleHHe BepxHeii Macchl Kapkaca.
muw;
3.20. BepTHKanbHbie Harpysku ‘mpH TFOPH30HTaJibHOM CeHCMHYecKOM Bo3aenctBiuu Py (1, 2,..., [ — HoO-

Mep YCJOBHOH NOABECKH), 00yCJOB/JEHHbIE BpallaTeJbHbIM ABHXEHHEM KOTJa BOKDPYr LUeHTpPpa Macc H MpUJIO-
XKEeHHble K TIOTOJIOUHOMY MepeKpPBLITHIO.B TOYKaX PACMNOJOXKeHHsi YCJOBHbIX NOJBECOK, ONpeaensiioTcs AAs [-TO

TOHA COOCTBEHHBIX KoJieOaHHH COOpYIKeHHS no ¢opmyJie
P-ij=ajcqu(pi.

IIpu pacuere noaBecok Ao0/XKHA YYHTHBATLCA AOMOJHHTENbHAA Harpyska, ompepensieMass no dopmyae

bk

3.21. Ilpn @;>0 cuawl P;;, npuaoxeHHble K NMOTOJOYHOMY NEPEKPLITHIO CJieBa OT BEPTHKAJLHOH JHHHH,
npoxogauied yepes ueHTp TAxectH C (cM. yepT. 1), HanpaBjeHu BHH3, CuJbl P;;, NpHAOXKeEHHble CIpaBa
OT BepTHKaJu, HanpaBJseHbl BBepX. [Ipn ¢; <0 nanpaBaeHne cuabl P;; ciaeayer NpHHHMATh NPOTHBOIMOJIOMX-

HBIM.

4. ONPEAEJIEHUE HATPY30K OT BEPTUKAJIBHOR COCTABJRAIOILEN CEACMUYECKOTO BO3OENCTBUSA

4.1. Ilpu onpenejieHUH Harpy3ki OT BePTUKAJbHOH COCTABAAWIOLIEH CEHCMHUYECKOro BO3AEHCTBHA Ao0ny-

CKaeTCs y4YHUTHLIBAaTbhb TOJAbLKO NepByio dopMy KojaeGaHHH.
4.2. 3HayeHHe HArpy3Kd OT BEPTHKAJbHOH COCTABJAOLIEH CEHCMUYECKOro BO3JAeHCTBHSA NONYCKAETCHA OI-

perensaTb no popmyne
Sn — (Mc+mn)gA Bkl
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4.3. HactoTy Kosle6aHHA NMOABEUIEHHOA KOHCTPYKUHH JONMYyCKaeTcsl ONpelensiTh no gopmye

. gCiC; |
®= V(M Fm) (Ci+Ca)

rae C; — XKeCTKOCTb MOTOJIOYHOTO NEPeKPbITHS;
C, — cyMMapHasi KeCTKOCTb NPYXHH YCAOBHBIX: NOABECOK; Co= ECW

B npenBapuTeﬂbelx pacyeTax MOMYCKAeTCst KECTKOCTh nom.nquoro nepekpuITHA OlNpeAeasTh Nno dhop-

MyJie
C 00 M.+ m,)g
.i . L '

rae L — nponer xpe6ToBoil 6aJKH NOTOJIOUHOTO nepeKpHITHS.
4.4. Harpy3ka oT BepTHKa/lbHOH cOCTaBjsilolle CEHCMHUECKOro  BO3JAeHCTBHS S, pacnpeaensieTcs mno

TOYKaM DPacloJIOXKEHHS YCJOBHBIX NOABECOK No dopmyJie

\‘S‘HCw
Pnj — 62 .

5. IPUBEAJEHUE CENCMHYECKHUX HAFPY30K K Y3JIAM PACYETHOH CXEMbI

5.1 [lpuseneHune Harpy3oxk o1 CeHCMHYECKOTO BO3JAEHUCTBHSl K y3JaM pacyeTHOH CXEMBE OCyLLlECTBJIHETCH
B nopsiike, oOpaTHOM NOCTPOeHHIO JHHaMuueckod moaedu. Ha uepr. 4 nsobpaxkeHa aHHaMuuecKas MOZeNb

KapKaca ¢ NpHJOXKEHHBIMH CHJaMH OT CEHCMHYECKOro BO3JEH-
CTBHSI. Pif |
9.2, Hpn_nepexone OT NMHAMHYECKOW MOJeNH Kapkaca K | —5;

€ro pacueTHOH CXeMe CeHCMHUeCKHe Harpy3kd JOJKHbI ObITh |
: Sin e () A\

pacrnpefieJieHbl MEXKAY Y3JaMH H 3JIeMEHTaMH CXEMbl: - ,
FOPHU30HTaNAbHAS CEeACMHYEeCKash Harpyska Si, — B KaxI0M >

3TaxKe M0 y3JaM NPONOPUHOHANBHO 3HAYEHHAM COCPENOTOUEH-
HbIX Y3JIOBBIX Macc; ' '

BEPTHKAJbHbLIE COCPENOTOYEHHBIE€ CHAB P;j— B KaXJOM
pPANLY NHOABECOK MO TOYK3M MPHJIOXKEHHS BEepPTHKAJbHBIX COCpe-
AOTOYEHHBIX CHJ OT MOABElLIeHHOH KOHCTPYKUHH MPONOPIHO-
HaJbHO »KECTKOCTAM NPYHKHUH MOABECOK;

" YCHUJIHSl CO CTOPOHBI. TOPHU30OHTAJbHBIX CBA3EeH P — B KaxK-
AOM 3Tae M0 y3JaM TPHCOeJHHEeHHA DPeaJbHbIX CBS3E€H NPO-
NOPLUHOHANBHO HX XKECTKOCTAM;

FOPH30HTANbHOE YCHAHE S;p— HA YpOBHE NOTOJOYHOTO
ePEKPLITHA MO TOYKAM pPacnosoxKeHHs NOoABECOK NMPOMNOPILHO-
HaJIbHO 3HAYeHHSIM pACYETHbIX YCHJHU HATSXEHHS NOIABECOK;

BepTHKAaJNbHBIEe CUJABl P,; OT BEPTHKAJAbLHON COCTABJAIOLIEH
CEHCMHYECKOTQ BO3JACHCTBHR — HAa YPOBHE IMOTOJIOYHOrO IMepe-
KpPBITHR 10 TOYKAM PacCnoJIOXEeHHs NOABECOK NpOonopuHOoHab- YepT. 4

HO 3HAYEHHUAM PACUYETHLIX YCHJAHH HATAXEHHS MNOLBECOK.
B KoT/aax, onmHpawoWiXcs HAa KapKac, yYHTLIBAIOTCA TOJbKO FOPH30OHTaJbHble Harpyvski Sj.

e () m—— P,;f
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INPHJIO)KEHHE 2
Pexomendyemoe

__METO)],bl MOBEPOYHOTIO PACYETA CEACMOCTONKOCTH KAPKACOB
1. OCHOBHBIE NOJIOXEHUSK

1.1. B HacTtosimeM nNpHJAOMKEHH!II H3J0XKEHbl MeTOMAb!, MO3BOJIAIOLIHNE NMPOU3BECTH dHAJNH3 CeHCMOCTOHKO-
CTH KapKacOB KOTJOB HA OCHOBE HCMOJMbL30BAHHA HHCTPYMEHTAJBHBIX 3aNMuceld 3eMJeTPsSICeHus.

1.2. CeficMuyeckoe Bo3jelicTBHe MoOxKeT ObITb 3alaHO HaGopoM akceneporpaMM H(HJH) CIIeKTPOB OT-
BeTa 110 TPEeM KOMIOHEHTaM.

AxceneporpaMMoii Ha3biBaeTcsi TabGnHYHO NAH rpadHyecKH 3ajaHHasi 3aBHCHMOCTL YCKOPEeHHSI MPH Jii-
'HaMHYECKOM (CeHCMHYEeCKOM) BO3AEHCTBHH OT BpPEeMeHH.

CreKTpoMm oTBeTa Ha3biBaeTcsd 3aBHCHMOCTH abCOJIOTHBIX 3HauyeHH]I MAKCHMaJibHbIX OTBETHLIX YCKOpe-
HHH JIHHEHHOro ocuuagsiTopa (CHCTEMBI C OAH®fl cTeneHbIO ¢BO6OALI) MPH BO3NEHCTBHAX, 3aJlaHHBIX aKceJe-
porpaMMaMH, OT nepHoaa (4yacToTbl). ero COOCTBEHHBIX KoJebaHHil npH (PHKCHPOBAHHOM 3aTyXaHHH.

JaTyxaHHe B OCUHANATOPE XapaKTepH3yeTcd MOCTOAHHOH 3aTyXaHHf 2, KOTOPYIO AJS KapKacoB KOTJOB
cjaelyeT npHHuMaTh paBHod 0,05.

1.3. I'opusoHTaAbHBIE COCTaBAfOLIME celiCMHUECKHX BO3JEHCTBHII cJaeayeT CYHTATb Hanpap/JeHHBIMII
BOJIb NPOJOJILHOM 1 IOMNepeyHOoH oCeil KOHCTPYKUHH.

1.4. Ecan BepTHKasbHAS COCTABJAAIOMAN He 3ajaHa, ee CjaeAyeT NMPHHHMATb paBHOH MOJOBHHE OT Hall-
OoJiblI€lf H3 TOPH30OHTANAbHbIX COCTABJSAIOUIHX. |

1.5. TIpH oTCyTCTBHH HHCTPYMEHTAJbHBIX safnicel BEMJIETDHCEHHH coome'rcmyﬁomm VCJIOBHAM - 1aH-

HOH IJIOWAAKH, AOMYyCKAaeTCS HCNOoAb30BaTh 0000lUieHHble H CHHTE3HPOBAHHbIE XapaKTEPHCTHKH CeHCMHYe-
CKOrO BO3AEHCTBIA (akKkceseporpaMMmbl ¥ CNEKTpPbl OTBETA).

1.6. IIpoBepky npouHoCTH cJjieayeT NPOH3BOAUTD:

IJSl OCHOBHBLIX HECYHIHX 3JeMEHTOB KapKaca — KOJOHH, 6aJjoK MOTO.I0YHOTO NEPEeKPBITHA — B COOTBET-
CTBHH C yYKasaHHaMmil pa3fena 4 Hactosawero PTM;

JAJf 3JIeMEHTOB PACKOCHLIX CHCTeM, (epM HecTKOCTH ii pHrejei, He Hecyix odopviaoBaHue, — no spe-
MEHHOMY CONPOTHBJIEHIIO B COOTBETCTBHI C YKa3aHIsMI CHulIl I1-23-81.

Ecan Be/HUHHA pacYeTHOro Hampsi>keH!ss B HAKJOHHBIX 3J€MeHTAX PAacKOCHBIX CIICTeM CocTaBaser 6Ho-
nee 80% BpeMeHHOro COMpPOTHBJEHIIA, TO HEOOXOAHMO OMNpPeaesHTb BO3MOKHble AehopMallili BCell KOHCTPYK-
I ¢ yYyeToM Heynpyrux- aedopmalliili B YKa3aHHbIX 3JCMEHTAX.

2. ONPEAEJEHHE CEACMHYECKHX HATPY30K B COOPY)KEHHHU KOTEJ — KAPKAC C HCITOJIb3OBAHHEM
MHCTPYMEHTAJNbBHDLIX SANUCEN SEMAETPACEHNA NO JUHERHO- CDEKTPAABHOMY METOAY

2.1. Hacroauias MeTOAHKA onpeje.eHis ceilcMHYeCKIX Harpy3okK peKkoMeHAyeTCs 114 CTalUliOHAPHLIX
KOTJAOB ¢ J1000i mHCprKTHBHon CXEeMOHL.
2.2. JIuHeliHO-CeKTpaabHblil MeTO NO3BOJAET ONPeAesiTh CeACMHYECKHe Harpy3Kki IO CNeKTpy oTBeTa
B 3aBHCHMOCTH OT 4acToT 1 ¢opM COOCTBEHHBIX KOse6aHHH KOHCTPYKLLUIIIL.

| 2.3. Ceilicmiiyeckas cuJga, jgeilcTByowasi no HanpasJeH#H1o “i-H o00o6iieHHO{T KOOpAHHATBHI i COOTBETCT-
Bytoiiag j-ii dopme CoOCTBeHHBIX Ko.1ebaHitil clucTeMbl, onpejeasercs no gopmv.ie

Sij == myuhi®; X,
31ech mn-—auaronaﬂbﬁbm KO3 huuHeHT MaTphrubl Macc;

Wp; — yCKOpeHHe, onpeienseMoe MO KPHBLIM CTEKTPa OTBETa AA 4acTOTH © T
(D; — nocTosiHHAaA [-i1 hopMbl KOJIeOaHHH;

th-—KOMHOHEHTbI BEKTOpa CMellleHHs y3J0B JHHaMHyeCKoH MoleaH {X}; npu KosebaHHAX IO
|-B ¢popmMme.

It
E m,-,;X;j COS 4;

¥ {==]
). —
I]

FAe i — YroJl Mex1y HanpaBieHHfaMH CeHCMHUUYCCKO!IO BO3JeliCTBHA 1 HanpasjeHneM (-ii o000ileHHOR KO-
OpAHHATHI.
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2.4. BeanunHa w; onpejensieTci U3 pelleHHs YacCTOTHOrO ypaBHEHHS
A(w;) =0,
rae A — onpeaennTteab CHCTeMbl aarebpaHyecKiX ypaBHEHHH
([C]—wj [M]} { X);=0.

3neck [C] u [M] — MaTpHUB KECTKOCTH M MacC AHHaMHYECKOH MOIEJIH.

2.5. OTHocuTeNbHEle (pa3MepHble) nepeMelleHHs Y3JI0B PAacCUeTHOH MOJEJNH B HanpaBJeHHH 0000IIEeHHRIX
KOOPAHHAT MO Kaxnao# j-ii dopme KoaeOaHHH Onpelessiics Mo popmyJe

X Sij
U mpet”
il j

2.6. [las oueHKH KOHCTPYKIIH IO AONyCKaeMbiM IepEMeUIeHHsIM pacueTHOe 3HaueHHe IepeMelleHHs
B HanpaBJeHHM i-ii 060011eHHON KOOPAHHATHI PEKOMEHAYETCs ONpeAe/isiTb o (opmy.Je

X, = ZX?J

{=1]

2.7. OnucanHass MeToAHKa peasu3oBaHa B nporpamMHoM KomnJuaekce STADIAS, paspaGorannom HIIO

HKTH.

B0O3MOXHOCTH JaHHOrO KOMILJAEKCa NMO3BOJSAIOT TaKXKe olpeAensTb BHYTPEHHHE YCHJHS B 3JeMeHTax
JHHaMu4yeckoii moaenH. [Ipy aHaan3e CeHCMOCTOHMKOCTH C €ro IOMOWLbIO AOMYCKaeTCsd NMPHBOAHTL HamnpfKe-

HUSA, MOJIYYEHHBIE B MJAOCKHX MOAEGNANX AJS Kaxja0ll KOMIOHEHTbl BO3JEHCTBHS, K 3JIeMEHTaM NpPOCTPaHCTBEH-
HOIl pacyeTHOH CXeMbl, BbIUHC/AS MOJHOE BHYTpCHHEE YCHJHE MO ¢gopMy.e

N,=) Ni+ Nj+ N,

rae Ny, Ny, N, — BHyTpeHHHe YCHJHSA OT KaxKJ0H KOMITOHEHTHI.
/lanbHeHlUIad OUEHKA NPOYHOCTH NPOH3BOAHTCH B COOTBETCTBHH ¢ TpeboBaHHAMH AaHHoro PTM.

3. METOX JHHAMHUUYECKOIO AHAJIH3A

3.1. Hacrosmias MeToaiKa peKOMEHAYeTcs IJs NPHMEHEHHA Mpl aHa.i3e celicMOCTOITKOCTH KapKacoB
CTALHOHAPHBIX KOTJIOB, B KOHCTPYKUHI KOTOPBLIX HMEIOTCH 2JeMeHTbl C HeJHHeHHbIMH XapaKTePHCTIKAMH

(1emndepbi, aMOpTH3aTOPbl) n (HJAi) 10NYCKAIOTCA Heynpyrue gedopmaunit OTAEABHBIX €€ 3/J€eMEHTOB IIpHU
AHHaAMH4YeCKOM BO3/1eliCTBHH,

3.2. Metoa auHamuuyeckoro aHaanda (M/A) no3BoJsieT HcgJeA0OBaTb BO BpPeMeHH I10BeJeHIle COOpYKe-
i KapKac — KOTeJl npi 3eMaeTpsiCeHlH, onHchbiBaeMOM HabopoMm akceeporpaMM (A0 Tpex — MO YHCIY
KOMIOHEHTOB). B pesyabTate AJs1 K4XA0ro MOMEHTa BpemeHlIl Moryr ObiTb onpejeJieHbl IlepeMelleHist v3-
JIOB, BHELUHIEe HATrPy3Kii H BHYTPeHHHe VCHJUS B 3JieMeHTax AiHaMmudeckoli moaean. [Ipn cobaroaeHitin Heob-

XOAHMBIX YCJIOBHH MOJAeNHpOBaHHS yKa3aHHble MapaMCTpPhl, BbiylicJaeHHble 0 MJIA, 6yayT J10CTaTOYHO TOY-
HO COOTBETCTBOBATL pPeabHLIM NPH BO3ACHCTBII JaHHOro THIIA.

3.3. Ilpu pacuere no M/IA MoryT iiCnoab30BaTbCs paHee MOCTPOEHHbIE AHHaAMHYeCcKHe MOAeJIl, 'K COOT-
BETCTBYIOLLHM y3J1aM KOTOPLIX MPUHCOEANHSAIOTCH 3IJIEMEHTH ¢ HeJUHEeHHKhIMIl XapaKTepHCTHKaMII,

CxeMbl H XapakKTepHCTIIKI HanboJjee pacnpoCTpaHEeHHbLIX H3 TaKIHX 3JeMEHTOB MpiiBeieHbl B Tab.iiiLe.

3.4. JluHamuueckuil aHaaH3 CHCTEM C KOHe4YHMBLIM YIICJI0M cTeleHeli ¢Bo6OIbl NPH 3a1aHHOM MNPON3BO.Ib-

HOM BO3J€HCTBHH Ha Onopax (akce’aeporpamMMe) MOXET MNPOH3BOAHTLCS METOJaMIl YIICJIEHHOTO HHTerpHpo-
BaHHA cHCTeMbl AHddepeHillaibHbiX YpaBHeHIll Blja

(M| LX} 4+ [CHX |+ (R} =— (8 [M] [cos 1],

rae | R} — BEKTOp peaKTHBHBIX CHJI OT AONOJHHTEAbLHBIX (HeJHHeITHbIX) CcBfA3eH CHCTEMDbI;
1COS a} — BEKTOp HanpaB.ISLIOULIX KOCHHYCOB;
b () — ycKopeHIie celicMiYecKoro Bo3aelicTaii.
CooTBeTCcTBYyIOLIAA CIlICTEMA KOHEYHO-PA3HOCTHBLIX YpaBHeHI 1MeeT BII]

(Xet1] =2 (X) — (Xe -1} — AL [M]V([CL X, + %e [M] {cos 2} + {R,),

rae {Xe-1], {X,), {Xes1) — BeKTOpbl OTHOCHTENbLHBLIX MepeMelleHHH AN MOMeHTOB BpemeHu B — 1, kunk+1
COOTBETCTBEHHO; {R,] — BEKTOp peaKTHBHBLIX CH.I, AeilCTBYIOUIHX B Hanpas.eHll! O0O00OLIEHHbLIX KOOpAHHAT

CHCTeMbl B MOMeHT BpeMeHu k. OH npeacrtasiasieT co00il CyMMY peakuiiil B 3JeMEHTaX ¢ HeJiHeiilbIMII
XapaKTepHCTHKaMH.
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XapaKTePHCTHKH HeAHHEAHBLIX 3JIEMEHTOB pacyeTHON MOAeNH

ey ey Sy ey

Tun |
3JleMeHTa Cxema Moaenn Huarpamma AMaauTHyecKassi 3aBUCHMOCTh
Cy
S ez R = Cyy + Cay? +Csy?
=
: ’ L, R=Cyy
S 2. R=Cyy + Cay®
< 3. R =C,y*} Csyy3
¥y
5,7

R:b‘);‘rSlgn}"

Hemngpep

F-rp: C'rpy > F'rp';
Crpy € Fip;

A

o
|

C'rp)’: — Frp

~— Fap, Crpy < — Frp

DNeMeHT Cyxoro

o |
E Cy Q2 0, a, €y < ay;
= R={Cy(y—a), y>ay

o

E Cy(y— @), y < ay

> ¥

[ITpuMeyaHHue Y — OTHOCHTeAbHOe MNepeMellleHHe Y3JOB PAacyYETHON MOJEJIH, MeXAY KOTOPLIMH DACNOJA0XeH HETHHefAHLIl 3.;1eMeHT. B Ha-
NpaBJAEHHH €ro JHHHH ReficTBHA;, b — KO3DDHIHEeHT CONPOTHBACHHA AeMndepa.

Bexrop {X,} Aas Kaxaoro MoMeHTa BpeMeHH oNnpejessercs wiaroBbiM MeTOHOM.
3.5. PesyabTupviomwuit BeKTOp BHEWHHX CUJ, AEHCTBYIOUIHH Ha y3/bl CHCTeMbl B HampasJeHHH 00600-

LIeHHbIX KOOPAHHAT, B Jil0O0OH MOMEHT BpeMeHl R onpenensercd no gopmyJe
[Fre} = [C] { XL}

3.6. Ilo BbluMcaeHHOMY 3HaueHHI0 Bektopa {F,} onpenensiorcs BHYTpeHHIle YCIJIHS 1f HaNps:KeHHS

B CeyeHHAX OCHOBHBIX YNPpYrUX CBfi3ell MOJenH, KOTopble omiicanbl Matpiuek [C].
3.7. Insa aHanu3za celicMOCTOHKOCTH KapKacoB KOT.J10B no MJJA mMoryt ObiTb MCHOJIb30BaHbl MporpaMMbi

SEISM-180 u- SEISM-282, pa3zpabotanubie HIIO LIKTH.
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INPHJ/IO)KEHHE 3

Pexomendyemoe

PEKOMEHJIALLMM TIO OMPEJEJEHUIO BETPOBbIX HATPY30K HA KAPKACBHI KOTJOB

1. Harpysku, BO3HHKaWONINe B 3JeMeHTaX KapkKaca KOTJja OT BETPOBOr0 BO3AEeHCTBHA HAa COOpYiKeHHe
KapKaC-——-—KOTe.H HMEIOT CTAaTHYeCKYI0O H JHHAMHYECKy 0 COCTaBJfloUiHe, KOTOpble ONpeNesIlIoTCs B COOTBET-
'CTBHH ¢ pekoMeHpauusamMu pasgena 6 CHull I1-6-74 «Harpysku u Bo3ge- ——mm—m————— _
CTBHH» H Hactosiuiero PTM. /| B l H/B=1 ‘ H/IB=17

Hns onpeneneHust AHHAMHYECKOH COCTaBJAIOLLCH BETPOBOH Harpys3Ku |

HCIIOJIb3YyeTCcsl JHHAMHYeCKass Mojedb COODYXKEHHS, NOCTPOeHHAA HA NPHH-
IHNax, H3JI0XKEHHBIX B pasziesie 2 ¥ npuaoXKeHHsx 1 u 6. 0,2 l 1,2 | 1,35
2. [1pu onpeneneHyn CTaTHYECKOH COCTABJAIOLLEH BETPOBOH HATPY3KH 0,5 1,25 1.4
COOpY>KEeHHe KapKac — KOTeJ ¢ OnepThiM HJH MOJABElIeHHBIM KOTJOM pac- 1—1,5 13 i 4
1,3

CMaTpHBaeTcsl KakK 3/laHHe NOBLIIIEHHOU UJIH OOJMBHION 3TAaXXHOCTH, NMPAMO- 9 19
YyroqbHOe B nJaHe. 3HaueHHusi KO3(PPHUHEHTOB JOOGOBOro CONPOTHBJEHHH ‘ '
ANSl 3TOro cjayvyas onpenenasiorcsa no tabaulue B 3aBHCHMOCTH OT OTHOLIe-
Huit H/B wu I/B. 3pecb H — BricoTa 3naHus; [— ero WMpHHA, T. €. pa3Mep B HanpaBJEHHH [IOTOKA; B—-—;mn-
Ha HAaBETPEHHOM IPaHH COOPYXKEHHH.

3HayeHus1 KO3(p@MHUHEHTOB /S NPOMEXYTOUHBIX BeJHWHH OTHoweHuuit !/B u H/B aonyckaercs onpene-
AATb JHHEHHOH HHTePNONSLHEI!.

3. CraTtHyeckylo COCTABASIOLIYIO BeTPOBOH HArpy3KH AAf BCEX  THIIOB KOT/IOB ClelyeT onpenessiTh
B NPEAIONIOKEHHH, YTO BETPOBOH Hanop AEHMCTBYeT Ha BCIO MJoOLlajAb, OrpaHHYEeHHYIO KOHTYpOM HaBeTpeH-
HOM cTeHbl Kapkaca. llpn stom coopykeHHe pasdiiBaeTcsi Mo BHICOTE Ha PAA y4yacTKOB, COOTBETCTBYIOLLHX
3TaXKaM HCHoJb3yeMOH AHHaMHuecKOH MoAeJH. PaBHoleiCcTByOUlasi HOPMaTHBHON CTaTHYECKOIl COCTaBJAIO-
e BETPOBON HATPY3KH, BLIYHCAEHHAA /A MOJOBHHLI BEPXHEro H HHXXHEro COCefHHX C YPOBHEM VYaCTKOB
(Qfm),‘ NpHKJIaAbLIBAETCS B BHIe cocpefoTOYeHHbIX cua P=0,0 Qf, B y3abl yraoBblX KOJIOHH, PacmnoJio-

KEeHHLIX Ha 3TOM YPOBHE.

4. HopmaTtuBHOC 3HaueHie AIIHaAMH4YeCKOIl COCTaBJAIOLLEH BETPOBOIl Harpy3xi onpeaenfieTcsi AJS KaK-
n0H ¢opmbl KoaebaHHI COOpyKeHHS KakK HHEPUHOHHAS ClJa H NPHKJIAAbIBAETCS K COOTBETCTBYIOIHM y3JaM
AHUHaMHyecKol MoJeJH. Llas coopyxeHHil KapKac-— KOTeJsa ¢ NPOCTOH KOHCTPYKTHBHOI CXeMOH 11 paBHOMep-
HbIM paclpenefeHlHeM MacCc MO BbICOTE AONYCKAaeTCHd YUHTBHIBATL TOJAbKO | dopMmy KosebaHiiii.

O. [l KOT/NOB ONepToro THMa HHEpUHOHHAdA CHJa, MPHJAOXKEHHAs K y3Jy JAHHAMHYECKOH MoJeln Cco-
OPY>KeHHs1 ¢ HOMEpOM J, IpH KoJieOaHHAX COOPYKEHHSANO i-H dopMe onpenensercd no gopmyne

Qﬁii == M8 Vs

rae m; — y3Ji0Bafg Macca AHHaMHUeCKOH MOJeJH;
Ei, v— KO3 (HUHEHTH, onpeaeasieMble B COOTBeTCTBHH ¢ ykKa3danusamu nn. 6.12, 6.14 CHull 11-6-74;
Nij — NpHBEJEHHOe YCKOpeHHe j-H y3JIOBOH MacChl.
[IpnBenenHoe yckopeHue n;; (B M/c?) onpenensiercs no ¢popmyJe

r
X1j 20 XinQlipire
. k=1
Ny = ——5—

S‘ X kmk
k—l

rie Ug — Koacpcpnunem Ny/JbCalli¥ CKOPOCTHOI'O Hanopa AJsl YPOBHS R-ro yaja NHHAMHUYECKOH MOJAEJIH, NIPH-
HuMaeMulit no taba. 9 CHull 11-6-74; X;;, X; ix — MlapaMeTpHl, ONHCaHHble B 06s3aTeNbHOM. anJlomeHm{ 1.
6. HopmaTuBHOe 3HayeHHe AHHAMHUYECKOH COCTaB/AIOIEH AJs KOTJOB OMepToro THHa ¢t (B Krc/cM?)

MpH y4yeTe TOJNbKO NepBOH ¢opMbl COGCTBEHHBIX KoJsieGaHHH- JOMycKaeTcsi onpegeasTe no ¢opmynae 1. 6. 17
CHulT 11-6-74.

7. JlnHaMuuyecKas COCTaB.IAIOLIAs BeTPOBOIl Harpy3kKH B COOPYXEHHH NOJBECHOH KOTeJ -—— KapKac onpe-
JeNsieTca TONbKO AJAA KOTaa.
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BenauunHa uHepuuoHuoil cuabl, OPHJIOKEHHOI K UEHTPY Macc Koraa, [pH KojdebaHuax no i-#i dopme
onpenenserca no-popmyJe

Qﬁi} — (Mc + 0!3Ml() E,"]zc";

rae M. u My — Maccpl KOT/a M KapKaca COOTBETCTBEHHO; OCTaJIbHble [MapaMeTpsl ONMHCAHL B N. 5 Hacros-
IEro NMPHJIOXKEeHH .
[IpuBeneHHOe ycKOopeHHe 1); onpenensercs no Gopmyae

r

r
0,1Xic D X1aQ%ee + 0.9X7, >, Qfuize
ic ~— :

r
k=1

rae X -— nmapaMerp, OnHCaHHBI B 00513aTe/1bHOM TNPHJOXKEHHH 1. _

8. AGCOJIOTHBIE 3HAYEHHS NepeMelleHHil cocpelOTOUYEHHBIX MACC KapKaca H' LleHTpa Macc KOTJa A
KaxaoH GopMbl KosebauHil onpegensiorcsi no dopmyaam m. 3.15 obsizatenbHoro npuioxenna 1 ¢ 3aMeHod
CeHCMHYECKHX Harpy3oK Ha COOTBETCTBYIOLLIe 1iHePLHOHHbIE, BbI3BAHHbIE BETPOBBIM BO3JeHCTBHEM.

9. HonoaHureapHble BepriiKajbHble cOCpeloToueHHble cuanl P;; (j=1, 2,..., n—HoMepa YCJOBHHIX
NOABECOK), NPHJOMXKEHHbIE K NOTO/IOYHOMY NepeKPHITHIO B TOUYKAX PACNOJOKEHHS YCJOBHBIX MOABECOK, ONpe-
RENATCA AJSA {-ro TOHa COOCTBEHHBIX KoNeGaHUH coopyKeHUA no dopmyae

i
"p" _ Wuijci4;
ij — 9 9
Py
J
ri€ 2; — PAcCTOAHHE NO BEPTHKAJII MEXAY JiuHHell AeHCTBHA HHEPUHOHHOH CHJBL, MPHJAOMNEHHOH K KOTay, H
€ro HeHTpOM Macc.

IIpn BBIYHCAEHHH 3THX VCIUIHA CJjeAyeT BOCHOJb30BaTbCA yKadaHuaMu nmn. 3.20 1 3.21 o6g3aTeabHOro
NPHJIOXKEHHS 1. |

10.. PacyeTHble ycHAHS B ropH3OHTaJNbHBIX CBSA3AX MEXAY KOTJIOM I KapkKacoM omnpejensiorcss no ¢op-
mynaMm nm. 3.17 u 3.18, a ropisoHTanpHOe yCHaHne, HepeaaBaeMoe yepes NOABECKH HaA [OTOJA0YHOE NEPEKPHI-

THE, — 0 opMmyJae n. 3.19 obg3aTenbHOrO NPHAOKEHHA 1 ¢ 3aMeHO# B 3THX (QopMyJax ceiCMHYECKHX Ha-
TPY30K Ha . HHepUHOHHBIE OT BETPOBOro BO3JeHCTBHA.
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[TPHJ/IO)KEHHE 4
Cnpasouroe

NPUMEP NOCTPOEHHUA PACYETHON CXEMbl KAPKACA

B kauecTse npuMepa paccMaTpHBaeTcd MOCTPOCHHE pacyeTHoH CXeMbl Kapkaca noABeCHOro KoTJa T-06-
PA3HOM KOMIOHOBKM B CEHCMOCTOHKOM HCNOJHEHUH.

[Ilnan pacnonoXKeHHs KONOHH

72000

Hepr. 1

- Kax Biano n13 ueprt. 1—5 xapkac COCTOUT U3 ueThipeX HECyHiMX BePTHKAJIbHLIX PaM, pacnoOXEeHHHIX
qa ocsax 1—-1V, cogepxauux no ndatb KOJOHH, 00beAUHEHHBIX BBePXY MOTOJOUYHLIM NepekponiTiieM. [To BLhICOTE
KOJMIOHHBl B paMaXx H paMbl MeXAy co60H CBA3aHbl CHCTEMOH TODH3OHTAJbHBIX M HAKJIOHHBIX cBsizeil. Jas

VBeJHYEHHS >KECTKOCTH KapKaca npi CeHCMHYeCKHX BO3JE€HCTBHAX HecyllHe paMbl B UIeCTil YPOBHAX CBH-
32Hbl TOPH30OHTAJbHBIMH 3aMKHYTLIMII (DepMaMH.

Yepr. 3. HAMOCTPHPYET NMepexoa OT KOHCTPYKTHBHOM CXeMbi OAHOIl 113 HeCYHIX paM K pacyeTHOIl Ha
OCHOBaHHH peKoMenaauuii pasjaena 2 nactosiuero PTM. Ilpu pazpabotke pacuetHoll cxeMnl pambl # Kap-
- Kaca B uesIoM HeoOXOAHMO YUHTLIBATh, YTO TOPH3OHTAaJbHbLIE QepMLl 00pa3ylOT KecTKite {HCKIL Ha CBOHX
YPOBHSAX, B Pe3y./bTaTe uero Kapkac OKa3blBaeTCd pacUJieHeHHBIM HA. pAx 3Tamwel. DTO MNo3BoJseT BHECTH
ynpouleHHs B paCueTHYIO CXeMy B COOTBETCTBHH C peKoMeHAauusaMmu M. 2.3 Hactosulero PTM, anHyauposaTth
FODH3OHTAJIbHBIE 3JEMEHTLI, PacHOJIOXEeHHbIe MEeXAY 3TaXaMH u paboTaiouiHe Ha MECTHble Harpyiki, 3aMe-
HHTb CHCTEMDbI CBSi3eH B KaxAOM 3TaKe Ha 3KBHBaJEHTHbie packocbl. B yacTHOCTH, a8 pambl, 11300parkeH-
HOH Ha 4epT. 3, YKa3aHHble MepONpHATHA NpoBedeHbl MexXxAy orMerkaMu 37 930 u 55 340.

Harpysku, peificTBoBaBuiHe Ha aHHY/JHPOBaHHBIE I'OPH3OHTA.bHbIE JEMEHTLI, NPHBENCHH K KOJIOHHAM
B BHJAE PEaKTHBHBLIX YCHJIHH B Y3/1aX COeAHHEHHS.

Ha yepT. 4 n3o6paxeHbl KOHCTPYKTHBHaA H pacyeTHas cxeMbl depMul »xecTtiocTi Ha otMerke 20 000;
¢epMa npexHasHayeHa AJA NepepacnpeleseHHsT MEXAY paMaMil rOPH3OHTAJbHBIX HArpys3ok OT ceficMide-
CKHX Bo3aeHcTBHH. IIpH nmepexoae Kk pacyeTHOH CXeMe OHA 3aMeHSeTCHA 3KBHBAJEeHTHOI paMoill, reoMeTplue-

CKHE XapaKTepPHCTHKI 3JEMEHTOB KOTODOH OMpeNeNfloTCA B COOTBETCTBHUU C PEeKOMeHIAWUAMIl CAPABOUHOTO
IPHIONKEHHS .

3 3akaz 2%
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KoHCcTpyKTHBHAA ¥ pacyeTHass CXeMbl NOTOJIOYHOTO NepeKpHLITHS NOKa3aHbl Ha 4yepT. d. B pacyeTHol cxe-
M€ COXPaHSIIOTC TOJbKO Te HeCyliHe 3JeMeHTbl, KOTOPble OMHPAIOTCA HEeNoCpeACTBEHHO Ha KOJOHHBI Kap-
Kaca. PackocHasi cucTeMa 3aMeHseTCl 3KBHBaJieHTaMH. Harpyskm ¢ aHHyaHpOBaHHHIX JIeMEHTOB TMepeja-

IOTCSI Ha OCTaBLUHECHd 3J1eMEHThl B BHJE PEAaKTHBHLIX YCHJHH B NPEANOJOKEHHUH, YTO 3aKpenjeHue HX ObLIO
KECTKHM.
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ITPHJIO)KEHHE 5

Cnpasouroe

[IPUMEP PASPABOTKH IKBHUBAJIEHTA ®EPMbI )XECTKOCTH

Ilpn mocTpoeHHH pacueTHO# cXeMbl HEpeLKO BO3HHKaeT HeOOXOAMMOCTh B 3aMeHe OTAeJbHBIX YacTeR

KOHCTPYKIIHH CTepXKHEBbIMH 3KBHUBaJeHTaMH. Hekortopsie npHeMsl,

HCIIO/Ib3yeMble TPH ITOM, HJIIOCTPH- -

PYIOTCA HHIKEe NMPHMEPOM DPa3paGoOTKH PAMHO-CTEPIKHEBOrOo 3KBHBAJIEHTA IOPH30HTAJbHOM cpeprI YKEeCTKOCTH

Kapkaca, pacCMOTPEHHOrO B NPHJOKEHHH 1.

CxeMa depMbl XKECTKOCTH

® @ @ £ P
19 2 ;h:p# IH#vFH?i . Ips,aﬁs ,
Iny s Fry * I”-”FHJ Ins,Fas
Ins -ani " S ' I;f;-:FHﬁ
v O
S
Ihi, Py ° o
Irﬁ; Fn?; §
S
: / _ 6
' S
l__-_..-...._ N NS (@)
I ‘HHRMELENASV 2

\//Inockocmu bepmuKkaistiprx

claseu

72000 ’
O

Uepr. |

[Ipunsar caepyiowuil nopsigok pa3paboTKH IKBHBAJEHTA.
1. TpexkoutypHas ¢epMa KeCcTKOCTH (uepT.

O

1) 3aMeHsieTC 3KBHBAJEHTOM B BHIAE TPEXKOHTYPHOH

pambl, H300paKeHHON Ha YepT. 2, 3JeMeHThl KOTOPOH PacnojoXKeHbl B BEPTHKaJbHBIX MMJOCKOCTAX, MMPOXOIAf-

KX MO KOJJOHHAM H BEePTHKa.JbHBIM CBA3AM.

2. YcraHaBauBaTCs YCIOBHS 3KBHBAJEHTHOCTH MeXAY (epMOil JKECTKOCTH H ee 5KBHBaJIeHTOM. BBHAY
PONOPUHOHANBHOCTH NedhopMaluii U YCHJAHA YCJOBHE 3KBHBAJEHTHOCTH 6yAeT 3aKJO4YaTbCsl B pPaBEHCTBE

Ae@OpMalHil B XapaKTepHEIX TOYKAaX (epMbl xKecTKOocTH Af (uepr.

3) u ee 3KBHBaJeHTa A3 OT OIH-

HaKOBBIX N0 BEeJHYHHE W MECTy NPUJIOKEHHS CHJIOBBLIX BO3JEHCTBHH S:

Ay = A4,
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Benencteue pacnosioxkenus TOYKH B Ha ocH XKECTKOCTH KapKaca 3TO YCJOBHe sBJAsieTCH OCHOBHHIM. Jlo-
MOJHHTEJNbHEIe ycaoBHusl ajda ToueK A 1 D no pedopMauugm 3/JeMeHTOB JAaIOT COOTHOLUEHHS:

w— AL A —A;
AB* = AB"; BD* = BDY,

3. PaspabartniBalotcst pacueTHBI® CXeMH (epMbl JKecTKOCTH (uepT. 3) M SKBHBaJeHTa (uepT. 4) nas
YCTAaHOBJIEHHSI HX 3KBHBAJIGHTHOCTH H oOnpejgeseHUss TpebyeMBIX XapaKTepHCTHK 5KBHBAJIEHTA.

Hcnoab3yem sanaHHble XapaKTEPHCTHKH ceyeHHI ¢epMbl XecTKocTH (yepT. 1):

%, 18, ..., F® F® . . — MOMEHTH WHepUHil H TJOLIAJH CeyeHHil NOSCOB OCHOBHOTO KOHTYpa;

nl? n2**’
e, 1%, ..., F%, F%, ...—MOMeHTH HHepuHi M NJOUIANAH CeYeHHH NOSACOB HapYKHOro KOHTYpa;
B 1%, ..., F%, F%,...— MOMEHTH HHepPUHil H NJOUIAJH CeYeHHH PaCKOCOB.

PacueTHas ¢xeMa 3KBHUBAJEHTA

Yepr. 4

B KayecTBe nepBoro npubJIHXEHHS PEKOMEHAYETCS NMPHHHMATh CJeAVyIollle 3HayeHHA MOMEHTOB HHep-

U F;“f” H nJjoulazeil ceueHHil th 3JIeMENTOB 3KBHBaJIeHTa (uepT. 2):
3K  — 2. 3k — ' H2.
11{1)“—‘ F%av [2(1)_Fu2a K
3K — . IK — P«
Fl(l),““‘ Fh 2(1)""Fn2- SR

4. B pesy.abTate BhIMOIHEHHA CPABHATEIbHBIX PACYETOB NO pacyeTHhIM cxemaM uepT. 3 # 4 onpexe-
JAIOTCA KO3(QHIHEHTH! IIPHBEAEHIA:

3K
A

B(1) .

RIP — Aﬁ (kak npaeuJjo R <1,0);
ABy;,

RiP — o (kak npaBujo R =1,0).

O. YTOUHAITCA XapaKTepHCTHKH 3JIeMEeHTOB 3KBHBaJeHTAa:

3K —. HUpJax . IK — pnpJik .
11 k] !m)* !2 Ry 2(1)

3K — LAP K . 3K —._ HNp 3K

1(1)’ 2(1)*

} 3axkaa 235
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6. IlponssoauTca npoBepka SKBHBaJIeHTa MyTE€M BLIMOJHEHHA pacyeTa 1O pacyeTHOH cxeme (yepT. 4)
C BBeJeHHeM XAapaKTePHCTHK 1O NI. O H NPOBEPKOH YCJOBHA 3KBHBAJEHTHOCTH MO II. 2 HACTOSALLEro IpH-
JIOFKEHHS].

B cayuae pacxoxnaenus ycC/AOBHii 3KBHBAJEHTHOCTH Goabille yemM Ha 109% cJuaenyer BTOPpHYHO YTOUHHTE
XapaKTepHUCTHKH 3JIEMEHTOB 5KBHBAJIEHTA U MOBTOPUTH NPOBEpKY YCAOBUA 3KBUBAJCHTHOCTH.
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ITPHJIOKEHHE 6

Cnpaso4noe

NPUMEP NOCTPOEHUSA AUHAMNYECKOHN MOAEJH

Ha yept. 1 H306pakena npoCTpaHCTBEHHAs pacyeTHas CXeMa KapkKaca KOTJaa (Harpyske OJs ynob6-
CTBa MOKa3aHhl TOJbBKO Ha OAHOH pame).

- YHepr. 1

B cooTBeTCTBHU ¢ yKalaHHWAMH paspena 3 Hactodwlero PTM nuHamuuyeckas Moaenap AO60ro tuma Mo-
XKeT ObITb MoJyyeHa MNOCJAeN0BaTeJbHBIMH Mpeo6pa30BAaHHSIMH: MPOCTPAHCTBEHHAA pacyeTHas cxeMa — Ipo-
CTpaHCTBeHHass JAHHaMHueCKasi MOJeJb — IJIOCKas AWHaMHuecKas MOJeNb — KOHCOJIbHass AHHaMHyecKasd MoO-
neab. BeqMYHHa cOCpeNOTOYEHHOH Yy3JI0BOH MACChi NMPOCTPAHCTBEHHOH MOJEaH My onpenensieTcs nmo ¢gopmy.e

rae G;— cymMMapHasi BecoBasl Harpy3ka, JedcTByolllass B y3J4aX DPACYETHOH CXEMDI;

Rn — KO3 PHUHMEHT NPHUBEACHHUS 3TON HATPY3KH K y3.1aM AMHaMHuyeckKoll Moaean (kBp<<l);

g — YCKOpeHHe CBOOOAHOro najgeHus.

Harpyska G; B KaXAoM y3Jje CKJAagblBaeTcss M3 COOCTBEHHO Y3J/10BOK HAarpy3kH H peakKTHBHbIX YCHJIHH
CO CTOPOHB! HAarpy>KeHHbIX 3/1I€eMEHTOB:

qil . -
Rj — g ! Rj.nea — T 7 ’ Rjnpau:: TR

3aecb [;— AJMHA j-rO 3JIeMEHTa; C; — pacCTOsAHHE OT JeBOro KOHIla 3.J1eMeHTa J0 TOYKH MPHJIO0XKEHHS Ha-
PY3KH.

- 3HauyeHHe KaxX[AO0ro ycHJHA, BXOAALero B-Harpysky G; nepea CyMMHpOBaHHEeM JOJXKHO ObiTb YMHO-
XKeHo Ha Kos3bduuueHT coyeraHusa B coorBercTRuu ¢ OCT [08.031.107—78.

4*
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‘KospdHuuent npusenenns onpenensiercs no popmyJe

g = 2t

nm= Hg,

roe H,— BbICOTa 3Ta)Ka;, h; — pacCTOsIHHE OT TOYKH MPHJOXKEHHS HArpy3Kw A0 OTMETKH 3Taxa, NMPOTHBO-
OJIOXKHOH TOH, Ha YpPOBHe KOTOPOH pacnoJsiaraerci HCKomas Macca; NpH yuete COOCTBEHHOTro Beca MeTaJJio-
KOHCTPYKUHH KapKaca JonyckaeTcsi ipHHHMaTh Ry=0,5.

Hcneab3yss ykasanuble GopMyJH, onpeaejseM Y3JoBble Harpysku H Mmacchl. Hanpumep (cM. Takxe
1S cXeM, H3oOpaXkeHHbIX Ha uepT. 1—3)

. [, 4-1)09 . P 1,-0,9
GI_____EL; GIU= ‘-72(142" 2) '52'; GT= ‘?ll2 U T. I.

Gih hy -
Gg + . GQ““GII;
4

m)——-3 - m:(sl)=__g H T. A.,

rie HHAEKC B CKOOKax — HoMep paMbhl.
Ananoruysble npeo6pa3oBaHHs NPOH3BOASITCA M B OCTaJbHBIX paMax, B pe3yJabTaTe gero GopMHpyeTcs
IIPOCTPAHCTBEHHAs] JHHAMHyeckas MOJeJb, y3J0Bbleé MacChl KOTODOH JIeXaT Ha MEXJAY3Ta>KHbiX YpPOBHSX.

JonmycKkas, 4To ceficMHyecKoe BO3JIeHCTBHe HANpPaBJE€HO BIOJb CTEH KOTJa, HCMOJb3yeM IJA ONpeneseHHs
CEHCMHYECKHX HAarpys30K MJOCKYK [IHHAMHUYECKYI0 MOAeJsab (uepT. 4).

M, =m® 4+ m® + m@®; M,=2M, + 2M,; SI=-—‘}{-’1- Z, u T L

Mi=mP+4+m® urt 0 M;=2(M,+ M) ur &

(D

M,
O6bennHsis Macchl Ka)AOro YPOBHA M pacroJiaras MX Ha OJHOM OCH, MOJydYyaeM KOHCOJbHYIO AHHaMH-
YECKYI0 MOJeab (4epT. ).
Onpenenns ceHCMHYECKHe HArpy3kH Z;, pacnpelesnM HX CHayasJa MeXIy MacCaMH Ha Ka)XXIOM YPOBHe
IIOCKOH MogenaH (uepT. 6), a 3aTeM MO y3JaM NpPOCTpPAHCTBEHHOH MopneaH. [IpH HeOOXOOHMOCTH 3TH Ha-
TPY3KH MOXHO NPHBECTH K y3/7aM pacyeTHOH CXeMbl, pAacCloJ0XKEHHBIM Ha 3Ta)xax MeXAYy YPOBHAMH.

B npoctpancTBenHol Momenn S{V = S; u T. &
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ITPHJIO)KEHHE 7

Cnpaso4troe
TIPUMEP PACYETA KAPKACA KOTJIA O NPOTPAMME <KOHCTPYKLLUS»

B KayecTBe npuMepa paccMOTPHM pacueT Ha NMPOYHOCTb Kapkaca kKotaa KB-T'M-50-150C nonsecHoro
THNA.

14600

7000

Ha dyeprexe H306pa)keHa pacueTHas cxeMma Kapkaca kotsa. Ilpu nepexone x pacyeTHOil ¢xeme 6bLIK
CA€aHbl HEKOTOPBIC YNPOWIEHH B HCXOLHOH KOHCTPYKUHH, KaK-TO: OTOpOILIEeHBl 3JeMEeHTH NJOILaL0oK 06-
CAYXKHBAHHA, BCIIOMOTATE/bHbIE 6AJKH C MalbilM MOMEHTOM HHEpUHMH, a TaKxkKe 3JeMEHThl, He BJHSIOLIHE
Ha NpOYHOCTb KapKaca. - |

Flcxonnble naHHble 1Js pacueTa NOATOTABIMBAIOTCH B COOTBETCTBUH C HHCTPYKIHEH K nporpaMMe H
PacrnosaralTCca B CTPOKAX HECKOAbKHX NOKYMEHTOB.

PaccMoTpHM KOHKpPeTHBIR BHA KaXK10r0 JOKYMEHTa.
JIokyMeHT 1.1 «3aros10BoK 3agauus:

Pacuer rapxaca xoraa KB-IM-50-150C na cratuseckoe soéaet!creue
Hokyment 1.2 «BasoBas HHPpopMauus»:

40 6 2 17 2 6 0 0 1
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M3 comepxaHHsi CTpOKM cJelyeT, 4TO pacyeTHas cxeMa coaepXHT 40 y3J0OB ¢ LIECTbIO CTENEeHSIMH CBO-
Oonabl B KaXKJIOM, pacuyeT MpOU3BOAMTCA HA [Ba BHAA HarpyxXeHHs — NOCTOSHHYIO H CEMCMHYECKYKO HArpy3Ky
B HanpasJeHHU ocH 2z (uHpaekcohl 1, 7). CocpefoToyeHHas Harpy3ka NpHJOXKeHa B ABYX y3JaX, 1IeCTb y3J0B
HMEIOT KECTKOe 3aKpenJieHue, pelieHHe CHCTeMbl YPABHEHHH NMPOHU3BOAUTCH C OAHHAPHOH TOYHOCTHIO; pacyer
KOHCTPYKUHH BbLINIONHAGTCH B peXHME NOBepOyHOro pacuera. Bce ocranbHble napamerpbl 6asoBoin HHPOP-
MalHM — HyJIeBhie M, CJgefoBaTeJbHO, KX MOMXHO He 3anucoiBath. Hynesbie 3HayeHHs napameTpoB, 3anu-
CaHHble B CepeJMHe CTPOKH, 03HAYAMT, YyTO ApPYrHe BHALI 3aKpelnJeHHSA He pacCMaTpHBAIOTCAH.

NokyMent 1.3 «Ynpasasiouiass HHPOPMaUHs TNeYaTH»: |

I—6

[Ipennonaraercs neyataTth Bce pa3jedbl HCXOAHOHW ANOoKymeHTauuH. IIpH nOBTOpHBIX pacueTax Tod xKe
KOHCTPYKUHH Te pa3Jeibl, cojaepKaHHe KOTOPbIX HE€ MEHSETCs, MO2KHO ONyCKaThb IIPpH NEYaTH.
[Tocnenueit B pasgene gosixkHa C1eJ0BaTh CTPOKA:

1 [Koney pazdeand]

TekcT B cKo6KaxX — 1pOH3BOJIbHBIH.
Paspen 2. Jokyment 2 «Koopauuatol y3108B ¥C»:

R 1 2 700 9 0 700 0 644
3 4 700 0 950 0 0 950 I
5 6 0 0 644 0 0 0
2 6 ! 316 I 494 1 450 1 200
31 32 700 1460 56 700 1460 589
33 34 641 1460 440 0 1460 589
35 36 0 1460 56 59 1460 440
37 38 641 1460 56 641 1460 589
39 40 59 1460 589 59 1460 56

Tak Kak Kapkac HMeeT peryJspHYI0 CTPYKTYPY H B HyMepallMH ero y3joB NPOCMAaTPHBAETCS yeTKas 3a-
KOHOMEDHOCTh, TO AJA (QOPMHPOBAHHA CETKH MOXHO NPHMEHHTb MOBTOPHTEJIH.

Kak BHOHO H3 cOaep)KaHHA AOKYMeHTa, 0JA (POpMHpPOBaHHA CETKHU Y3JOB B BePTHKAJbHBIX paMax HC-
[10JIb30BaH rpynnoBOii NOBTOPHUTEJb, NOCTPOEHHBIH Ha Ga3e y3JI0B OCHOBaHHs. HyMepauusa ys/joB B NOTOJ0Y-
HOM TMEepeKpbITHH He HMeeT 4YeTKHX 3aKOHOMEpPHOCTEeH, H HCNOJb30BAaHHEe MOBTOpPHTEJEH TaM He3pPeKTHBHO.

JIOKyMeHT 3aKaHYHBaeTCs CTPOKOM:

1 Koney xoopdunar

Paspea 3. [lokyMeHT 3 «¥Y3/0Bbie Harpyaku YCx»:

25 7 /7] 7] 15

30 7 z %) 15
I KOHeY Y3408blX HuU2pPy30K

¥Y310Bble HArpy3kH COOTBETCTBYIOT JeHCTBHIO HHEPLIHOHHbIX CEACMHUUYECKHX CHJI, BBIYHC/JAEHHBLIX NMpeaBapH-
TeJbHO. [lepBoe YHCI0 Kaxa0i CTPOKH — Ne y3na, BTOpOe — HHAEKC Harpy3KHd, TpeThe — Be.IHYHHA Harpy3KH
B HanpaBJ/JeHHH OCH.

Pasnen 4. [JlokyMeHT 4. «YCA0BHS 3aKpenJieHHA»:

111111 0 I Z 3 4 ¥ 6

Bce onopHble Y3/bl paCUETHOK CXeMbl KMEIOT XKeCTKoe 3aKpefnJieHue.
Pasnen 5. lokyMeHT 5 He cocTaBjfiercsl, Tak Kak B AOKyMeHTe |, 2 He yKa3aHbl napaMeTpbl BO3JECH-
CTBHUH.

Paspgen 6. JJokymeHT 6.1 «basoBas undopmauus»:
71 6 4 b

- Kapkac coaepXHT 71.371eMeHT ¢ mecThio CTeleHAMH CBoOOAbLI B y3Je. MICnoab3yiOTCA CeyeHUs YeThl-
pex THnopasMepoB, 6 3JeMeHTOB OYyAYT 3arpy»KeHbl COCpPeJOTOYEHHBIMH CHJIAaMH B npoJiere.

JlokymenT 6.2 «THnOpasMephl 3JIeMEHTOBY:

I 33 0.7 14 112
2 40 120 40 1.2

3 45 0.9 16 179
4 .55 LI 18 165

CTpoKH nepBasi, TpPeTbsl H uYeTBepTas NOKyYMEHTa coJepxXaT pa3Mepbl CeYeHHUsA CTaHAAPTHBLIX 1BYyTaBpOB
Ne 33, 45 u 55. CeueHHe BTOPOTro THNOpasMepa — LIHPOKOMNO.I0YHbIl ABYTABP.
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HoxyMmeHT 6.3 «Harpysku, cocpeloTOYEHHEIe B IPOJIeTE 3JIeMEeHTa»:
38 39 1 2 156 350 544
38 39 —64 —064 —6.4
36 39 1 2 460 565
36 39 —67 —67
36 40 I 3 121 248 - 375
36 40 =61 —461 —-4.1
35 36 —62 —6.2 —6.2
37 40 13 156 T 350 544
37 40 —83 —83 —83
35 37 13 121 248 375
35 37 =51 —51 =561
36 36 12 460 365
35 38 —6.7 —6.7

I - KOHely npoAeTHbIX HA2pY30K

Kakablil U3 yKazaHHbBIX 3JeMEHTOB 3arPYXeH TOJAbKO MOCTOAHHOU Harpy3koil. KoopAHHATH ToYeK MpHIO-
KEeHHS Harpy3ok AaHbl B rJao6aJjbHO#l CHCTeMe KOOpJHHAT.

IHokymeHT 6.4 «PacnpenenenHbie Harpy3ku B rmpoJieTe ajeMeHTa» M AOKyMeHT 6.5 «IlomarauBoctu B y3-
Jax 3JeMeHTOB» He 3amoJIHAITCH, TaK KaK COOTBETCTBYMIOIME napaMeTphl B ZOKyMeHTe 6.1 paBub .
HokymeHT 6.6 «Onncanue 3JeMEHTOBY:

R I 7 3 I 0 90
5 1 1
& 3 6 6
R 8 9 ! 4
2 I 1
7 /2 / 4
3 6 6
R 13 14 I 4
3 1 1
& ! 6 6
R 5 10 / 3
7 4 4 ! 5 5 ! 10 10
R 9 1 3
I 8 7 7 7 [ 2 2
7 3 1 25 3 31 2% 26 32 32 27 28 271 28 3
7 3 I 29 34 35 29 30 35
r 4 ! 37 31 33 2 38 32 39 38 3 39 40 36
T 4 /I 3 3 29 36 34 39 35 40 40 37 37 33
1 Koney onucanus

Tak Kak cucreMa HyMepalHH y3/J0B paM Kapkaca NMOXyHHeHa onpeliesieHHOH 3aKOHOMEpPHOCTH, nipH ¢op-
MHPOBAHHH CTPOK JOKYMEHTa HCNOJIb30BaHbl MOBTOPHUTEJNH:

AJs1 QODMHUPOBAHHA HHQOPDMAIHH O BEPTUKAJNbHBIX 3.J1€MeHTaX pacyeTHOH CXeMbl HCMNOJb3yeTcs ABYyMep-
HblH MOBTOPHTEJb, 3aTeM CJEAYIOT Ba OJAHOMEPHBLIX NMOBTOPHTENA AJS OMHUCAHHA 4yacTH pHreJed H fgajee —
ABYMEDHBIH MOBTOPHUTENbL AJS ONHCAHHA [ABYX ADYCOB pHreJe;

A1l OMHCaHHUA CBS3€H HCII0JIb3YIOTCSI OAHOMEpPHbBIE [MOBTODHUTE/IH C NEepeMeHHbIM 1aromM, a B nNOTOJ0YHOM
NepeKpbiTHH ONHCaHHE 3JIEMEHTOB TPYNNHUPYETCHA [0 THIAM C HCIO/Jb30BaHHEM CTPOKH 7.

PesyabraTel paboTbl NPOTPAMMbI — BHIXOAHAA HHMOpMallMs — pacrnojaralorcs Ha OyMaXKHOH JIeHTe

ALITTY. Buixoanas HHpoOpMalLHsg COCTOHT H3 JABVX pa3nesoB — JIUCTHHra MCXOLHDbIX AaHHBLIX M JHCTHHra Pe-
3yJbTaTOB pacyeTa.
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OCHOBHBIM cofiep>KaHHeM MocjJelHero JOKyMeHTa fABJSAIOTCS BeJHYHHBI Y3JIOBHIX CHJ H HanpsiXKeHHH B
Kaxjaom sneMente. Mudopmanusa, oTHOCALLAACA K 3JEMEHTY, 3aKJIIOUeHAa MEXAY TOPH3OHTANbHBIMHM HYHK-
THPHBIMH JIHHHAMH.

NHpopMauus Hauyunaercs ¢ coobuennsi «HanpsixkeHuss B HopMe», KOTOpOe B JdaHHOM BapHaHTe pacuera
O3HAauaeT, 4TO MNoAGop pa3MepoB CEUEHHA HE MMPOHU3BOLHJICH.

Caenywoune nBe CTPOKH COAEPHKAT YCHIHA H HaNpsXKeHHdA, BHIYHCJIEHHbIE B HayaJje 3JeMeHTa (nepBas
CTPOKa) H B KOHUe (BTOpasi CTPOKA) HAAA «HAHXYAMIEro» cOyeTaHHs Harpy3ok. B Hawajsie CTpOKH YKa3HI-
BaeTcs HOMep COYeTaHUd, 3aTeM HOMep y3Jaa. Jlanee — BeJIHUYHHBLI NPOAOJLHOR H TONepeyHulX CUJM B ABYX Ha-
MpaBJeHHSAX, MOMEHTOB OTHOCHTEJbHO Tpex oced. 3aTeM CJAeAYIOT BEeJHUYHHBI HanpsaXKeHHH — OT NPOLOJbHOH
CHJIBI, OT MOMEHTOB OTHOCHTEJbHO OCEH Yy H Z W OCpefHEHHOe MO MJOLIaAH CeYeHHsT CyMMapHoOe 3HAayeHHe
KacaTeJbHOr0 HAaNpAXKEeHHUS OT NOMEPEYHbIX CHM H KPYTALLEro MOMEHTA.

[TocaienHnM B cTpOKe CTOMT 3HAYEHHE PACUETHOrO HANpsXKeHHs, BBIYHCJIEHHOr0 NO YeTBEPTOH TEeOpHH
MPOYHOCTH.

Crnenyloulde aBe CTPOKH COJEpPXKAaT BCe reOMeTPHYECKHe XapaKTepHUCTHKHU 3JIEMEHTa, a Takxke HOMep
THIIOpa3Mepa, THN CeYeHHs H (PYHKIHOHaJbHOe Ha3HadeHHe 3/J1eMEHTA.

Bcen 3a HHAMH pacnoJsaraeTcss HeCKOJIbKO Map CTPOK — MO 4YHCJAY YYHTHIBaeMBLIX B pacyeTe Harpysok
(B 1aHHOM cayyae — 2).

B Kaxkaoi cTpoke comepKaTcs BEJHYHHBI Y3JOBHIX YCHJIHA (HOMEp y3Ja yKa3aH B HayaJse CTPOKH) 3Je-
MEHTa AJIA Harpy3KH ¢ onupeneseRHbiM HHAEKCOM.
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ITPHJ/IO)KEHHE 8
Cnpasouroe

NPUMEPDHI ONPEAENEHNA CENCMHYECKHX HATPY30K
NPUMEP 1. ONPEAEJNEHHE HATPY30K OT CERCMHYECKOTO BO3JEACTBHSI HOPMATUBHbBIM METOJOM

B npumepe onpeneneHusi ceiCMHYECKHX HAarpy3oK Ha KapkKac KOTJia IOJABECHOH KOHCTPYKLUHMH paccMOT-
peHa HJANIOCTPpAaTHBHAsT MOJeJb, COCTABJEHHAss HA OCHOBe KOHCTPYKTHBHBIX AaHHbIX Kotyna TI'MII-344, npu
HaJMYUH TOPH30HTAJbHBIX CBfi3eli MeXIY KOTJOM H KapkacoM (BapwaHT 2) u O6e3 Hux (BapuasnTt l). B npu-
Mepe INPHHATO cefiCMHYeCKoe BO3JEHCTBHE HHTEHCHBHOCThIO 8 6aJ/10B BAOJb O0KOBOI CTEHHI Kapkaca.

1. UCXOIAHbIE NAHHDLIE AJ19 PACYETA

l.1. luHamuuyeckass Mmoaenb COOpYyKeHHA NpeacTaBJ/aeHa Ha yepT. .
[.2. 3HayeHHA COCpPeNOTOYEHHLIX MacC KOHCOJIbHOH MOJe/nH KapKaca:

my=me=ms=ms=ms=235,68 Tc.c2M; ms=m,=44,85 Tc-Cc?/M.

49,5 y
y Mp=M
3 &
36,7
34,3
¥y My
27,8
y n
S
17,5 @
Ay
y /1
7,3
¥y My
0,0

Yepr. |

1.3. TloatTakHble XKECTKOCTH KapKaca:
C,=2,04-10° tc/m; Co=1,88 105 1c/M; C3=6,86-10* Tc/M:
C;=6,88-10% tc/m; C5=9,47-10% tc/M; Ce=1,89-10* 1c/M.

|.4. )KecTKOCTH ropH30HTAMbHBIX CBA3€H, YCTAHOBJEHHBIX HA YPOBHAX PacnoJOXeHHs COCPeaOTOYEeHHBIX
MacC Kapkaca,

Co1 = Coz=Cos= Cos=Co5=5000 TcC/M: 2 Co, =25000 Tc/M .
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IOas pacyera BapHaHTa Ge3 cBsseit 6yAeM CUHTATh, YTO

Cor=Coz=Cos=Cos=Cos=0; ¥ C,, =0.

1.5. Paccrosinnsi or ypoBHS pacroJioXeHusl CBSI3H [0 BepXa noJiBellleHHOH ROHCTPYKLHH KOTJia [
[1=33,6 M, 12=23,4 M, 13=l-3,1 M, Z4=6,6 M, 15=2,8-M.

2. ONNIPEAEJIEHHE NAPAMETPOB CBOBOIAHbLIX KOJEBAHHHA COOPY)XEHHA.

2.1. [InHaMHYeCKYyI0-MOJiesib KapKaca MOXHO YNPOCTHTb B COOTBETCTBHH ¢ .- 3.13 Hactosmero PTM,
TaK KaK XeCTKOCTb Kapkaca B MeCTax npHCOeAHHEeHHs CBsidedi OoJsiee YyeM B O pa3 NPEBOCXOAHT KECTKOCTh
COOTBETCTBYIOLIEH I'OPH3OHTAJbHOH CBA3H.

2.2. M3 cTaTHyecKoro pacueTa KapKaca OINpelesfIoTC NepeMellleHHs] €ero Y3JoB OT €JHHHYHOH TOpH30H-
TaJbHOH CHJIbBI, NIPHAOXKEHHOH B YPOBHE NOTOJOYHOTO MEPEKPHLITHA:

y1=0,068-10-% m/tc; y.=0,807-10-3 Mm/1c;
y3=2,762-10-% m/rc; y4=4,49-1075 m/71c;
ys=5,472-10-5 M/rc; ye=8,77-10-5 m/TcC.
2.3. BesnuHHbl OTHOCHTEJIbHHIX T'OPH30HTAJIbHBIX MEpPeMelleHHi Y3/10B MOAeNH KapKaca onpefeasiorcs
no ¢opMyne Yx="4Yx/Yn: |

~ % 0,068.107° _ e T —=0.315:
Y= = o = 000777, y2=0,092; y:=0315;

;4=0:512; !_75=0,624, _y_6= l.

2.4. BeauyuHa
M, = 2 mk;i;
2
My = 35,68(0,007772 + 0,0022 + 0,3152 + 0,51224-0,6242) +44,85 = 71,9344 1c-c2/m.

2.5. Hacrora cobcTBeHHBIX KoJebaHuil xapkaca:

Py VAN E— —12,59 1.c
20 yaMp T 8,77.1075.71 9344 ; e
2.6. 3HaueHHs1 U KOOpPAMHATH MOABelIeHHBLIX MAacc KOT.Ja npuBefeHbl B Tab.a. 1.
Tabauya 1

Ne nn. (cM. uepT. 1) | OGo3HaueHHe MaccH Be?nt;g}.;s?/n;acm. Xey M Ygy M Bec g,, Tc

1 m 41,79 0 26,0 410

2 my 33,64 4,1 22,3 330

3 I \ 60,14 5. 35.0 590

4 m 81,55 8,3 26,0 800

5 ms | 29 43 10,5 36,4 220

6 Mg 91,74 15,3 32,0 900

7 m; ’ 31,6 17,5 23,0 310

8 me 91,74 19,0 95,0 900

9 M 40,77 21,5 22.0 400

Macca u Bec noiBelleHHON KOHCTPYKIHK:

9 9
M, = 2’ m, = 49545 tc-c2'm; Q = Z g, — 41860 Tc.

§s=1} $==1
2.7. KoopayHathl LeHTPa TAMKECTH:
Xe=1199 m: y.=27,72 m; [=13,2 M.

2.8. MOMEHT HHEPUHH NOJBElIeHHON KOHCTPYKIHH onpeneasercs no dopMmynaam pasnenos 3—4 npilio-

XKeHHA |. BbiuHeaeHUA cBeeHbl B Tab.ua. 2.
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Tabauya 2

S | AX.=X.—X. AX? AYe=Ys — Y Ay? Ax2 + Ay g5 (X2 + 8y?)
1 ~-11,99 143,76 —1,72 2,96 146,72 60 155,2

. 7,89 62,25 — 5,42 29,38 91,63 30 237,9

3 —6,79 46,10 7,28 53,0 99,1 58 469

4 —3,69 13,62 —1,72 2,96 16,58 13 264

5 —1,49 2,22 8,68 75,34 77,56 17 063,2

6 3,31 10,96 4,28 18,32 29,98 26 352

7 5,51 30,36 —4,72 22,28 52,64 16 318,4

8 7,01 49,14 —2.72 7.4 56,54 50 886

9 951 90,44 —5,72 32,72 123,16 49 264

0, == ¥ g, (AX2 4 Ay?) = 322009,7 - m;

e_—_--“é. — 32824,6 TC-M-C>.

2.9. KonmnyecTBo yCJIOBHBIX NMOABECOK H MECTa HMX PAacHOJIOXKEHHS B JTHHAMHUECKON MOHEJIH COOPYXKEHHUS
KapKac — KoTeJsl ObJIH BblOpaHbl B COOTBETCTBHH C pacnpelesieHHeM N0 OCH X NPHBEAEHHBIX Macc KoTJja. Pe-

3y/AbTaThl BLIYHC/IEHHST CYMMapHON DeaKIHMH NMPYXKHH YCJIOBHBIX n0ABecoK Cy NPH €AHHHYHOM yrJ/e MOBOPOTA
NpHBeAEHH B TabJa. 3. -

Tabauya 3
Ne NOABECKH C*?;’ c/M aj M aj, m? C, A5 TCoM
1 19 000 11,99 143,76 2 731 440
2 33 600 7,89 62,25 2091 600
3 60 000 6,79 46,10 2 766 000
4 90 000 3,69 13,62 1 225 800
5 25 000 1,49 2,92 55 500
8 125 000 3,31 10,96 1 370 000
4 35 000 5,51 30,36 1 062 600
8 100 000 7.01 49,14 4 914 000
9 4200 9,51 90,44 3 798 480

CyMMapHasi peaklHsl NpyKHH YC/JIOBHBIX IOJBECOK:

:2 Copal = 20015420 Tc-M; Y a3 =448,85 w”.
J
Hymepaunﬂ VCJOBHBIX MOABECOK HJET cjaeBa Hanpaso. JJiHHa yCJIOBHBIX NMojBecoK /x=8,6 M.

2.10. Qs Kaxxporo BapHaHTa pacyeta BhiuucasieM Ko3(@PHUHEeHTH, BXOAALIHE B XapaKTepHCTHYECKOE
ypaBHeHHe cHCcTeMbl n. 3.12 o6d3aTenbHoro npuaoxenus 1.

XapaKTepHCTHYECKOe yYpaBHEHHE HMeeT BH]

a,, — M 22T A3
2 —
/21 ay, — B0 Qa3 =0
Q31 Q32 — Mo
HJIHU
— Av} 4+ Bo? — C =0,
Irac

@y M0 + apM M + azs M 6) : (M,M5);
d?z) MJEZ + (CZHCZM - 612 ) 9 —’,— (a}2a33

= (Q11823833 T A13Q33Q3, + Q30,37 — Q115 — (2,07, —

ags) /‘/Ic] . (JMki";Ice);
a33a?2) . (Mkoe)

6 3axasz 235
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Briuucienus cBeaedrn B TabJ. 4.

Tabauya 4
Kospdu- Baprasur
HHOHT dopMmyaa . | >
Q |
a 7 -+ C@e = 565,12 -1'- Cge 565.12 25 565,12
I
e
13,2
o 20 QI (1 + 1) + C? +2 Coe (I — )2 = 4860-13,2(1 + E"E') + 20015420 4+ Co,-671,93] 20178037 | 23 537 687
33 -7(-)- . 2 CoeYe - miMk: 909,12 4 Co,-2,55067 4 1139729 11 962,41 24 715,76
||
4860-13,2
Q13 =0as; — g -+ 2 Coe (Il —1p) | = — —— + Cp,+ 13,0 —7459,535 | 60 040,46
. - 8.6
Q3= Qa — (_?- + 2 Cﬂe}}) = — 909,12 — Cy,+2,00007 —565,12 —8318,47
n
e

Q33 =10xq33

L YRR LY
ln p 8I6

7459,535 l 51 466,38

B stux dopMyaax
Q 4860

In 8,6
2 Coe (l — 15)3: Cﬂe [(13,2 — 33,6)2 + (13,2 _.23’4)‘2_|_(13'2 . 13,1)2 +

= 565,12 TC.M;

14 (13,2 —6,6)% + (13,2 —2,8)2] = C,,-671,93 Tc-M;
D Coey = C,, (0,00777 + 0,092 4 0,315 4 0,512 4 0,624 -+ 1) = C,,-2,55067;

oM, = 12,59?-71,9344 = 11397,29;
3 Coo (I —1)=Co, ¥ (1 — 1) =—Cy,-13,5 (npn Co, = corist)

E Co.(l — 1)y, = C,, 2 ({—1)y,=C,,8801 (upu C,, = const).

2.11. OnpenensieM Ko3gpoHuuentol A, B, C xapakTepUCTHUECKOrO0 ypaBHEHHs. BrpluHcJeHHs1 cBeaeHbl B
Tabna. J.

Tabauya 5
Koadpodn- Bapuaur
[IHCHT i Popmyna l >
A (anM}gﬂ - agngMf + a%MEB) ) (JM#;MCG) 782,16 11 12,28
| (anaz —aly) Mg+ (@nasm — aig) 0 + (axaz — a3;) M| : (MpMB) 103 086,02 | 297 839,59
C (allazgam + 2‘112&131’123 — auaga — a22a¥3 — 33343!?2) . (Mkoﬁ) 110 564,87 11 144 263,29

2.12. CocraBasieM xapaKkTepHCTHYECKOe ypaBHEHHE:
N1 BapHaHTa |

0 — 782,160} -+ 103 086,0202 — 110 564,87 = 0;

AAA BapHaHTa 2
0 — 1112,2807 4 297 839,5902 — 11 144 263,29 = 0.

2.13. U3 pemieHUss XxapaKTepHCTHYECKOro YpaBHEHHS AJA KazkK/A0ro BapHaHTa omnpenesseM 4acToTy o;
H nepuol T;=2m/w; COOCTBEHHBIX KOJe6aHUA COOPYXKEHHS KapKac — KOTesa MNo TpeM raaBHbIM ¢gopMaM. Pe-
3yJbTAaThl BLIYHCJIEHHUN cBeleHbl B Tab.1. 6.
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Tabauya 6
B e
_- o Bapuanr
'¢'0PH3 Kﬁ.ﬂeﬁaﬂﬂﬁ 0503}13‘]&]‘“‘1& '—'-—'————'——1—'——_—"——‘—“—'—'—'_2_'_—————-
op 1/e? 1,081146 44,5235363
1 o, 1/c 1,04 6,67
TI! c &04 0,94
| w3, 1/c? 166,3081379 347,5267364
11 Wy, 1/c 12,89 18,64
Tﬂi C 0149 0,34
1 02, 1/c? 614,7703498 790,229336
11 s, 1/c 9539 26,84
| TS: C 0:25 _ 0,23

Mpumeuvahne . IIPM pelieHHH XapaKTepHCUTHuUecKOo[0o ypaBHeHNMA C NOMOULLIO MHKPOKAJAMKYAATODOB cCAeAYeT Yyaepkubath MaNCHMAZLMO
BO3MOXKHOE 4YHCJO 3HAKOB [MPH ONpeleneHUuH m?,_-'rax KdK OT 3TOr0 3aBHCHT TOYHOCTL pelleHHS NPH oONpelAefdeHHH COGCTBEHHHIX (OPM XKOJe-

CaHHI.

2.14. Ons HaxoxAeHHs co6CTBeHHBIX dopMm kKoaebauufi (Xig, Xi, @i) B KaXX/IOM BapHaHTe AJAS Kax-
JOT'0 3HAYEHHS ®; COCTaBJIAeTcsd cHCTeMa ypaBHeHHH (cM. n. 3.12 o6s3aTesbHOrO NPHIOXKEHHS ).
Huaa BapuaHTa | cHCTeMa ypaBHEHHH HMeeT BHI

(565,12—495,4102) Xic — 7459,535¢; — 565,12X 1 =0;
—7459,535X ;. + (20 178 037—32 8250%) q: + 7459,535X in =0;
—565,12X 0+ 7459,535¢: + (11962,4—71,9302) Xin=0.

3HayeHHA K03G(PHLUHEHTOB CHCTEMbl NpPH w; NpHBeAeHbl B TabJ. 7.

Tabauya 7
dopma Kkoaebanmui w? 565, 12—495 41 w7 20 1781037, 86-——32 825 w; I 11 962',41_—71,93@?
— | - et -— l[
I - 1,081146 29,50946 20 142 549,24255 11.884,6431682
1 166,3081379 —81 825,594597 14 718 973,233432 i - —0,134359
1] 614,7703498 —303 998,258994 —1798,872185 | —32258,021261
Jl1s1 BapraHTa 2 CHCTeMa YpaBHEHHH MMeEeT BH] .
(25 565,12—495,410%) X:c+ 60 040,46¢; — 8318,47X;n =0;
60 040,46 X ;. + (23 537 687,86—32 82503%) ;i + 51 466,38 X =
—-8318,47X .+ 51 466,38¢; + (24 715,76—71,93w %) X =0.
3HayeHHA KO3(Q(PHLHEHTOB, COAEPXKAUIUX »?, TpHBedeHbl B Tab.1. 8.
Tabauya 8
dopva ko.1eGaHuil w l 25 565,12—49541w? | .23537687,86—3282502 | 24 715,76—71,930
l 44,5235363 I 3507,7148816 22 076 202,7809525 I 21 513,18203394
11 347,5267364 —146 603,1004799 - 12130 122,73767 —281,83814925
11 720,229336 —331 243,69534776 —103 840,0942 —27 090,336 13848

3HaueHust X;. U @; npuBeaeHsl B Tab.1. 9. .
M3 nepBOro W TpeThero ypaBHEHHs KaKAoll H3 CHCTeM AJfA Kaxaok GopMbl Koaebauui onpenensieM Xi

H @4, 1TONaras, 4yto

6*
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Tabauya 9
o Bapuanr 1 | Bapuaunt 2
KoadduuueHTH ' QopMa konebaHui *
I .| 11 | 111 | I I 111
Xic 22,97 —0,0069 —0,1078 2,529 —0,0584 0,0724
P 0,0078 —0,0005 4,3162 —-0,0092 —0,0039 0,538

2.15. 3HayeHHs1 mepeMellleHHA COCpPeNOTOUEHHBIX MAacc KapKaca ¢ yueTOM NOABEIIEHHOro KOT/a Onpese-

aawTca no dopMmyJie

X = XY
OTHOCHTE/IbHble 3HAYEeHHA NepeMelleHuH:
— Xz —
Xy =% = ¥;.
ir Xin Ye

2.16. OnpepenseM Ko3ddHUIHEHT AHHAMHYHOCTH (pe3yJabTaTbl BLIYHCJIEHHH MNpHBeAeHnl B Tabu. 10),
YYHTHIBas BJHSIHHE TPYHTA B 3ABHCHMOCTH OT nmepHoja KoJsebGanui (cMm. n. 3.11 ob6s3arenbHOro npujioxe-

HHA 1).

Tabauya 10

Bapuanr | ﬁ_l - ~ Bapuanr 2 )
KosdbduurenTnt o ~ ®opma xonebanun o -
I | II | 11 | I I1 11
[lepuon T;, c 6,04 0,49 0,25 0,94 0,34 0,23
Kosapdunuenr rpyura 1,5 1,1 ] | 1,5 1 1
KosdpuuyeHnr AHHAMHYHO-
CTH ﬂi: |
pacyeTHhHIH 0,248 2.24 4 1,596 2,94 4.34
TIPHHHM aeMbifk 0,8 294 3,0 1,596 9,94 3,0

2.17. OnpenensieM Kos3pdHUHEHTH 1ip no ¢opMysam m. 3.12.

Heunamensembie uneHbl QOpMyJbl AAS 1; MMEIOT 3HauYeHHe:

2 my X i, = 35,68 (0,00777 + 0,092 + 0,315 4+ 0,512 + 0,624) + 44,85 = 100,178; 2 m X, =71,93.
Ak R

Torna nna sapuanta 1 nmeeMm:
npu (=1 (I dopma KosebGanui)

100,178 + 495,41.22,27

M == 193 19541.93.377 39825 0,0076¢

npu i=2 (Il dpopma koneGanuii)
100,178 — 495,41.0,006Y

= (,0453;

M2 == 7193 - 495 41.0,000602 1 32325.0,00052

npu =3 (III popma xonebaHHii)
100,178 — 495,41.0,1078

== 1,3446:

N3 = 71,93 F 49541.0,10787 + 32825-4,31622 0,000076.

Briuncasiem Ko3hGHUHEHTH TN ¥ 7z Pe3yabTaThl BbIYHCAEHHR npuBejennl B Tadu. 11.

Tabauya 11
_ | k
LIV LY T -
l 1 ic iR | I o I 3 l 4 5 l 5
1 0,0453 1,008831 ik 0,000352 | 0,004168 | 0014276 | 0,02318 | 0,028268 0,0453
2 1,3446 0,009277 Tk 0,010458 | 0,123719 | 0423763 | 0,68804 | 0,839055 1,3446
3 0,000076 |-—8,193-10-6] . 73 5,9-10~7

6.99-10~¢ | 939.10-5 | 3.89-10-5 | 4.74.10-5 l 76-10-4
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2.18. AHAJIOrHYHO BHIYHCAAIOTCA KO3 GUIHEHTHl T, ANA BapHaHTa 2. Pe3yabTaThl BHIYHCJCHAHH INpHBe-
AeHBl B TabJua. 12.

Tabauya 12
; R
s Nic ik l 2 3 4 [ 5 6
1 0,417159 1,055078 Mk 0,003244 0,038383 ‘| 0,131474 0,213463 0,260315 0,417159
2 096124  |—0,056136 ne | 0007476 | 0,088445 | 0302943 | 0491872 | 0599831 | 0,96124
3 0,014202 | 0,001028 nse | 0,00011 0001307 | 0004476 | 0,007267 | 0008862 | 0,014202

3. ONPENENEHUHE CEACMUYECKHX HAIPY30K HA COOPY)XEHHE

3.1. F'opH3oHTaNbHaA ceficMHYecKas Harpy3ka, NpHJOXKeHHasd B MeCTaX PacCHoJIOXKEHHsI COCPefOTOYEHHDBIX
Macc Kapkaca, onpeneasiercs no gopmyJe

Sik — mkgAﬁinikkikzk‘;‘kl — 0,25 * 1 ,Q '0,2 ‘ l ‘ 9,81 ”lkaf.qfk — 0,5885)’71&31‘!7;,,.

3nece ky=1 (Tak Kak Kapkac pamHo-cBs3eBod); A=0,2 (Tak Kak paccMarpHBaercsi CEACMHUYECKOe BO3-
fedcTBHe 8 6aJJI0B).

3.2. 'opH3oHTa/NIbHAA CeiCMHYECKasi Harpy3ka, NPHAOKEHHAas K LUeHTPY Macc NnOABELIeHHOTO KOTJa, omnpe-
nenasieTcsi no popmyJe

Sie= QAB{;’hcklkzk@kn =0,25-1,2-4860-0,2-18,m,, = 291,687,

PesysbTaThl BLIYHCJAEHHA CECMHUYECKHUX HArpy3oK npHBeneHnl B Tabu. 13.

Tabauya 13
PopMma . _ —_ k
Bapuaut | eGanni| Sier T Stk T 1 ‘ 2 ‘ 3 | 4 > °
{ . ,
l 235,1992 Six 0,0056 | 0,0704 0,2392 0,3896 0,476 0,958
1 I —6,064 Sonr 0,493 | 5,8328 19,978 32,438 39,338 79.684
[11 —0,0072 San 0 . 0 0,0016 0,0024 0,003 0,06
|
I 490,931 Sia 0,108 1,286 4,406 7,104 8,723 17,072
2 [ —48,126 Sar 0,462 5,461 18,705 30,37 37,035 74,222
[H 0,899 Ssk 0,007 0,082 0,282 0,458 0,0584 | 1,125
i

3.3. A6GcoaioTHbIe 3HAYEHHS JIHHEHHBIX NepeMellleHHH COCpelOTOYEHHBIX MacC KapKaca H lIeHTpa Mace

Kotsa X;x ¥ Xic M yroJ NOBOPOTAa KOTJIa BOKPYr €ro lLieHTpa Macc ¢; BbIUHCAAKT no dopmysaam nn. 3.15 H
3.16 npusaoxenus |. Pe3yabTarth BHIUUCASHHN cBefeHbl B Taba. 14.

Tabaruya 14
.
k
- = Y.
= 23 e 1 Xie, M Qi
= | 55 ™ 1 2 3 4 5 6 |
n | 88 |
[ Xip 0 0,0018 0,0062 | 0,0098 0,0123 0,0198 0,439 0,00013
1 Il Xk 0 0,0009 0,0034 0,0054 0,0066 0,01 —0,00008 |--0,0000044
1] Xap 0 0 0 l 0 0 0 0 0
1 X5 0 0,0008 0,00272 0,00448 0,00544 0,0088 0,02224 —0,00008
2 [] Xap 0 0,000448 0,00152 0,00248 0,00296 0,0048 —0,00024 0
il Xag 0 0 0 0 0 0 0 0

3.4. 3HayeHUS] BEPTHKAJBHBLIX COCPENOTOYEHHBLIX CHJ OT KaKAOK YCJAOBHOH mnoaBeckH (m. 3.20 npHJoO-
KeHHs1 1) npuBeaeHbl B TabJa. 15.
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TaBauya 15
dopMma
Bapuaut | xoneba- { Pyj;, TC .
T B B B N B B
] Py | 29,1592 | 77,3032 | 52,1472 | 42,5088 | 15,8344 § 52,96 | 24,6848 | 89,728 | 51,1256
| I I Py —1,0024 | —2,6576 | —1,7928 | —1,4608 | —0,164 | —1,8208| —0,8488} —3,084 | —1,7576
11 Py 0 0 0 0 0 | 0 0 0 0
I Py —18,22481 —48,3144| —32,592 | —26,568 | —2,98 —33,1 | --15,428] —56,08 | —31,9536
11 P;; 0 0 0 0 0 0 0 0 0

3.5. OmnpenensieM pacueTHole YCHJAHSI B TOPDH3OHTAJbHBIX CBA3AX Fi. MEXKAY KOTJOM M KapkacoM. [nsa
3TOro0 CHayaJia BbIYHCJASleM 3HayeHHs MepeMelleHHH TO4YeK KOTJa B MeCTax 3aKpenJeHHA TOpH30HTaJbHBIX
cBsized Vi (n. 3.18 npuaoskeuus 1). PesyabraThl BblYHCJAeHHH npuseneHol B Taba. 16.

Tabaruya 16
dopMma . . € - I
Bapuant | o g e Yie, M | | I > ‘ 2 | 1 | 5
I Yie 0,0204 0,02128 0,02224 0,0228 0,02312
2 | I Y2 —0,00024 —0,00024 —0,00024 —0,00024 —0,00024
[11 Yae 0 0 0 0 0
3areM HaxoAHM JeopMalHp TOPH3OHTaJbHBIX CBA3eH
Aie — Yie T X!e*!
rae Xi.=X;x Npu e=Rk, pasdom 1, 2, 3,4, 5. Bruiuucaenus csenenb B 1ab6a. 17.
Tabauya 17
dopma | e
Bapnaurt coneBaHH A;,, M l-—-—————-——————-———-——————-——————————l > 2 I , 1 I »
I ‘ Ao 0,02032 0,02048 0,01944 0,01832 0,01768
2 11 Age ~—0,00024 —0,00072 —0,00184 —0,00272 —0,00328
[1I | Asze 0 0 0 0 0

Pe3yabrathl onpefeseHHa HCKOMbIX ycuaHu P,.= CoeAi. npuBegeHbl B TabJ. 18.

Tabauya 18

dopMa _ € _ _
Bapuaur coseBaHH P.., 1C I - 1 I ; I 3 p -
[ P,. 101,6184 1025776 97,3328 91,5552 88,444
2 11 Pse —1,3328 —3,5552 —9,1112 —13,7776 —16,444
III .Psg 0 0 0 0 ) 0

3.6. OnpeznessieM TrOpPH30HTAaJdbHOe YCH/He S;;, nepesaBaeMoe uepe3 [OABECKH B YpPOBeHb MNOTOJOYU-
HOTO TePeKpPbITHS

Su="10(Yis— Xu)i [, =86 w,

onpejesisifi NpeiBapHTeNbHO IepeMelleHHe Bepxa KoT.a Yip=X;— lpi; [=13,2 M. Pesyaprath pacyera
CBeJeHbl B Taba. 19.
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Tabauya 19
. BapﬂhHT ] ‘ -BapnaHT- 2 .
BesnunHa dopMa konebaHHM
1 Ik \ 1 | I Il ]
Yis, M 0,4376 0 0 0,02336 —0,00024 0
Sis, TC 236,0296 —6,0264 0 8,2352 —2,9112 0

NMIPHMEP 2. PACYET KAPKACA KOTJIA NOABECHOTO THINA JIHHEAHO-CNEKTPAJIbHbIM METOJOM

. B kayecTBe npHMepa NMPHBOAMTCA pacyeT KapxKaca noasecHoro xKorsaa TT MII-344 6e3 ropH3oHTaJ/b-
HbIX CBﬂSEH MEXIY KOPNyCOM KOTJa H KapKacoM.
2. Fopusomaﬂbnoe cefiCMHyecKoe BO3JEHCTBHE 3afaHO CINEeKTPOM OTBETa BOCBMHOANJBLHOrO 3eMJeTpsice-

Hua B Byxapecte (=216 cm/c?), npuBenennoro Ha uepT. 2. Hanpassenue CEACMHYECKOTO BO3AEHCTBHS
NMPpHHHMAaETCA BAOJb OOKOBOH CTEHbLI KOTJA.

3. PacyeTHass AMHaMHyecKass Mojeb NMpeJCTaBJie-
Ha Ha yepT. 3. B COOTBETCTBHH ¢ pEKOMEHIALUSAMH
PTM macchl cBefeHH B y3aH 2, 3, 4, 10 u 9 pacuetHOH 40

MOJeJqH. 3HayeHUSA Macc aaHn B Tab. 20.

Tabruya 20
HowMmep Howmep BeaxuuxHa npHeeleHHOH *
MaCChbl y3na | Macchl, Xrc?/cM | '
200
@ B—4(E

1 2
2 3 212
3 4 212
4 10 212 '
5 9 448,5
245,
35% ﬁ 47
4. ilHepUHOHHbIEe XapaKTEpPHCTHKH KOpIyca KOTJIa 13, @ - (5)
(y3en npuBeeHHS 52 — LEHTP THXKECTH KOTJja): 31
mMacca Mg=4954 xrc?/cm; |
MacCCOBbIt MOMeHT HHepUHH M;=0,33- 10 krc?-cm.
0. C yYeTOM TreOMETPHUECKHX N IKEeCTKOCTHHIX Xa-
pPaKTepHUCTHK MOABECOK H Ha OCHOBAHUM pPEKOMEHIa-
uHid PTM 6nlau onpeneJyieHbl peakKUHH TPYXKHH YCJOB-
HbIX IOJBECOK NPH €AHHHYHBIX CMelUeHHAX B HANpas- 33
__ D)——— Or: B
$/g
a9
04
83 ;
' @ @ 24 9 a @ @
0,2 7
0,1 Zo
. 29 0 25
U
n T 0 ) 47
2 & 6 8 N 12 % £ 18 2wy Zo
Yepr. 2 YHepr. 3

JEHHH X M yrje NMOBOPOTa OTHOCHTENbHO TOPH3OHTAJbHON OCH, NMPOXOAALLEN Yepe3 UEHTP TAXKECTH KOTJa,
C,=5649,7 krc/cm;
Ce=2-10'2 Krc-cM.
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6. Pacuer coopyxeHnss npoussoauica no nporpamme STADIAS.
7. B pe3yabTate pacyera OblaH NMOJYYEHBl CAEAYIOUIHE 3HAYEHHA COGCTBEHHBIX YaCTOT COOPYMKEHHS:

P1=0,16 T'u; Py=1,95 I'n; P3=2,6 I'u;
P,=6,6 Tu; Ps=77 T'u; Ps=10,8 T'u; P;=14,8 T

8. Pe3yabTaThl BHYHC/HEHHA CeACMHYECKHX HArpy3oK, COOTBETCTBYIOLUMX OGOOINEHHLIM KOOPAHHATaM
(CM. uepT. 3), npHBeAedn B Ta6ba. 21. (BesnHynHbB Harpy3ok JaHbl B T H TM).

Tabauya 21
Howmep HoMmep 0606L1eHHOit KOOPAHHATH L
GOopMH
xos1e6aHuf 1 2 3 4 5 6 7
1 0,023 0,171 0,260 0,315 0,832 218,4 3,98
2 8,0 54,8 80,3 88,5 248,3 —16,2 —-3114
3 1,3 7.3 11,4 10,7 27,0 —2,7 2776
4 22,2 32,8 21,6 9,5 —40,7 —(0,148 —57
H 33,2 —7,6 —90.,8 —06,4 13,4 —0,03 10,6

9. PesyabTaThl BbIUKCJIeHHH nepeMelieHHd (B CM M paj) COCPpeAOTOYEHHBIX MACC KapKaca H KOTJsa MpH-
BeAeHb B TabJ. 22.

Tabauya 22
Hos op Homep o6061eHHO# KOOPAHHATH -
bopMH
KoaeGaHuil 1 | 2 3 4 5 I 6 I 7
1 0,11 0,74 1,12 I 1,36 | 1,7 40,5 0,00011
2 0,27 1,72 2,52 | 3,1 3,7 { —0,02 —0,00063
3 0,025 0,13 0,2 0,19 0,23 —0,002 0,00032
|
4 0,064 0,09 0,06 0,026 —0,052 0,0 —0,000001
5 0,071 —0,015 —0,02 —0,013 0,013 - 8,0 0,0000014

0. FopH3oHTaNbHas HAarpy3ka Ha KapkKac OT KOTJia, nepefaBaeMasi yepe3 MojABeCKH Sr=219 T.
11. B pesyabpTaTte pacuera ObliaH IMOJYUYeHbl CJAeAYIOLIHE HANpAXKEeHHS B 3JIEeMEHTaX KOHCTPYKHHH Kap-
Kaca OT AEHCTBHSA 3aJaHHOTO CEeNCMHYECKOro BO3JNEHCTBHA:

B pPAacCKOCHBIX CBfI3fX MEpPBOr0 H BTOPOro 3Ta)a MAKCHMAJbHble pacTATrHBaAIOLIHE HanpsKeHHS
765 Krc/eM?; -

B PAacCKOCHBIX CBfI3X OCTaJIbHbIX 3TaxKei pacTArHBaKOUIHe HANPSAXKEHHS He MpeBblllaJH 665 Krc/cMm?;

B purejasix oM =765 Krc/cM? NpH Ocx =65 Krc/cM? H Ousr=950 Krc/cM? npH oo =600 xre/em?;

B KOJIOHHAX Oysr =230 Krc/cm2.

NPUMEP 3. PACYUET METOJOM JHHAMHYECKOIO AHANHU3A (MJA)

. JlaHHBIE npHMep HJJIIOCTpHpyeT pacuer no MIA, B KOTOpOM YUHTHIBAIOTCH HeJAHHEHHbie - XapakK-
TEPHCTHKH 3J1EMEHTOB.

2. llenbio pacuera aBJfieTCH onpeeseHHe CEHCMHUYECKHX CHJ, AEHCTBYIOLIHX HA KapKac NMpH packpernJe-
HUKH KOTJa YIPYro-miaacTHYeCKHMH aMOpPTH3aTOpaMH.
3. Pacuer npoH3BOAHTCA Ha TOPH3OHTAJbHOE CeliCMHYeCKOe BO3deHCTBHe. B KayecTBe pacyeTHOro BO3-

NefCTBHA 3a/laHa aKceieporpamma 3eMJjerTpsiceHHss B IDAb-LlenTpo, npuBefeHHass K HHTEHCHBHOCTH 8 6a/1.10B.
4. Ucxonuele faHHBIE:

Macca nojBeumieHHOA 4YacTH . . .« . « v v v o« v w . 13,54108 kre
MoOMeHT HHepUHH KOT/Ma OTHOCHTEJLHO TOPH3OHTANbHOH OCH, MNPOXOASN- _
imefi yepea LEHTp TAMECTH . . . . . . . v o « .274-10' krc/cm?
IOAuHa NOABECOK . . . . . . .oy e e 14 M
JlekpemedT KoJeOGaHuii 3JeMeHTOB Kapkaca . . . . . . . . 0,125
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MakchMa/ibHas peakumns ynpyro-nJacTHUecKoro aMopTHaatopa 45 Tc {(xkeectkoetb 30000 kre/cm u npe-
AeNMbHaA ynpyrasa pegpopmangusa 1,5 cm).

5. PaccMarpuBaetrcs miockasi NMHAMHYecKas MOIeJb (puc. 4). IlpuBeneHHble MacCOBhle H JKECTKOCT-
HbIE€ XapaKTepHeTHKHM Kapkaca yKasaHbol B Taba. 23.

. Mg - Ta6auya 23
N
| ic;h}{l{eg l OTMeTKa, M Macca, xrc )Ki?c’;g:(“'
1 ' 491-10‘ 47-10°
2 390 - 10¢ 127.108
l .3 28 535104 34.108
l 4 44 680-10¢ 12-1Q08
l S 54 321-104 Do - 108
I 6 67 234- 104 16- 108
l 7 80 209- 104 14-106
I 8 92 584104 25-10°
i A
I ——— Homen pacKpennen [
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I f | [
1 . [ o |
8 ’ | / \ l
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| I [ ooy
' M | 20 | I /.__ }\ /A ny 2l
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; Mis > \ / | ,’ ‘\ |
| | & VA \ ) L
my V7 N T
” | \ L
\ -
-12 ’ \ / \ /
"Et) ~16 \"I \\ \\ l’
-qf-’v-—- \ \/
UepT. 4 UepTt. 5

AMODPTH3aTOpH pacnoJaraioTcs n0 OAHOMY Ha KaXKIOH CTeHe KOTJa Ha OTMeTKe pacKpenJjeHHs, NpH
3TOM HArpy3Ka Ha KaXIbiH fIpyC NPH MakKCHMaJbHOH ynpyrod gedopmaunun amoptHiatopa 90 000 Kr B oAHOM
HanpasJIeHHH.

[Ipn BoIOOpe NHHAMHMYECKOH MOAEJH HE YUYHTHIBAETCA XKECTKOCTb TPYGONpPOBOAOB M ra3oxojoB, MacChl
dbyHI1aMeHTa, YNpyrde AHCCHNATHBHbie CBOHCTBA IPYHTA.

6. Pacyer npoBoguaca no nporpamme «CEWMICM-180» (HITO HKTH). Ha yept. 5 nokaszaHo H3MeHeHHE

Xapakrepa xoneGauui KoTia NpH pacueTe No akceaeporpamve emjerpsiceHus IJib-lLlenTtpo nas cayuyas CBO-
601HO MOABEIIEHHOTO H PACKpPENnJeHHOro KotJa.

7 3axas 235
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B Ta6u. 24 nprBeaensl 3HaYeHHSI MAKCHMaJbHOH AedOpMALHMH 3TAXKEA H HArpy3kH -OT KOTJIa Ha KapkKac
IJisl IBYX BADHAHTOB pacHera.

Tabauya 24
CBoboaHHA KOTEN PackpenseHHHHA KoTeJ
P;?:}Ela) nepopMallHs, o nedopmanus, |
MM Harpyska, T MM *{HArpysKa, T
] 3,8 — 3,1 —
2 9,1 — 7,4 90
3 9.4 — 7.5 90
4 3,1 — 2.4 90
5 17,1 — 13,5 60
6 6.8 — 5,2 90
7 1,9 —_ 1,5 90
8 5,5 260 4,2 174

7. AHa/u3 NoOJIy4eHHBIX Pe3yAbTAaTOB NMOKA3blBAET, YTO KCNOJb30BAHHE YNPYro-MJIaCTHYECKHX aMOpPTH3a-
TOPOB CHH¥AaeT AaMIJHTYAY KojaebaHHH KOT/a, a TaKkKe HCKJIIOYaeT BO3MOXKHOCTb pacKauykH Kophyca
(cM. uepT. D).

M3 raba. 24 Buano TakXke, 4TO NPH pPacKpenJeHHH KOTJa yMeHbulaeTrcss AedbopMalHs 3TaxKel Kapkaca,
ONHAKO NnpH 3TOM NpHOJH3HTeNbHO B 2,6 pasa BO3pacraloT CeACMHYECKHe HAarpy3kKH Ha SJeMeHTH KOoTJia
(yckopenHe cBOGOAHO MOABelIeHHOro Kotia 20 cM/c?, packpenjeHHOro Kotaa 52 cm/c?).
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NEPEYEHD JNOKYMEHTOB, HA KOTOPLIE JAHbLI CCHUJIKH B TEKCTE PTM

OGo3HaueHHe AOKYMeHTa HauMenoBaHue AOKyMeHTa Homep nynkra PTM
OCT 108.031.107—78 | Kotam napoBne cTauHoHapHHe. CranpHue KOHCTpYKHHH. HopMmm Ha- | 1.1; 1.2; 1.8; npuaoxenue 6
TPY30K Ha KapkacH
CHull I1-23-81 HopMu npoexTHpoBaHAA. CTaNbHHE KOHCTPYKIHH 4.1; 4.2; 4.3; 44: 4.12:
4.13; 4.15;
npuaoxenuve 2, m 1.6
CHull 11-7-81 Hopmu npoektupoBaRHEA. CTpOHTeNbCTBO B CeficMHUeCKHX pafioHaxX 4.2; 45; 4.9;
npusoxenue 1, nn. 3.8; 3.11:
3.12
CHull 11-6-74 HopMu npoekTHpoBaHHA. HarpyskH H BO3REHACTBHSA [TIpunoxenue 3, nn. 1; 5

Pyﬁononcmo Mno pacyery 3MaHHH H COODYXKeHHH Ha HefictBue Berpa |[Ipuaoxenue 3, n. 2, TabaHla

7#
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Penaktop I'. . Cemenosa.

Texuuueckuit peiaktop H. II. beasuuna. Koppextop A. H. Kpynenesa.
Cnano B Habop 21.03.84. [Tonnucano x new. 16.10.84. bopmaTt O6yMm. 603901/,
O6beM 61!/, neu. .. Tupax 200. 3aka3 235. Hena 1 p. 30 x.

PenakuxoHHO-H3AaTenpcKkuit otaen HITO LIKTH.
194021, Jlenunrpan, I[Toaurexuuveckasa ya., . 24.
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I'pymna B

USMBHRHMR # I PTM 108.03I.09-83
KAPKACH CTAMBHHE [IAPOBUYX
GTAIMOHAPHHX KOTJIOR,

HOPMI PACUETA

YTBEDKIGHO M BBENEHO B JeioTBHE YHasanuyel MHACTEPCTBA TAKEJIOTO,

9HODPTOTHYECKOTO ¥ TPaHCUOPTHOTO MAIMHOCTDPOSHMA 0T &8 /2 87
% BA- 00O 1/5843
Aara pBejenus 01.07.88
Ha peppofl cTpaANMIe PYHOBQAHMOIC TEXHHYSCKOIO MATepHana
8aMeHHMTE CPOK OKOHYaHHs nelictaug (01.07.88 ua 0I,07.93.
IyHRT 4.3 H3JOXKUTE B HOBOHY DeRaxIMU:
“4,3.Mapru cTasM A8 MOTaNOKORGTPYKIMH , pacyeTHHe XADARTEDUCTHKH
MATEOPDUAMOB ¥ cooyuHenuil ocaepyeT npuumascs no CHull I-23-81",
Iyuxr 4.4 USJOXETL B HOBO! DeXaXIuM:
“4,4,110 cTeeAE OTBETOTBOHHOOTH ¥ YOJOBHAM SKCILIyaTAUMH CPAIBHLS
ROHACTPYKIMM HAPOBHX CTAIMOHADHHX NOTJIOB DaclpeNeNAnTCs HO TPYTIIaM
raaccnfymarmy CHull [[-23-81:
Ypyuna 2:Hecymie SJeMOHTH KADKACa K NOTOJOYHOI'O NOPeHDHTHSA,0TRAT-
CTBEHHHE DACYeTRHE BJIeMeHTH ,JacOoHKE QepM;
['pynna 3:HpyTHe DACYOTHHE BJIeMEHTH,B TOM YUOJA8 JI0ACA KSCTHOOTH,
BJIGMOHTH OCUMBKY ¥ OyHKepa;
P'pynna 4:00MOCTH ,HAOTAMN (JIOCTHIIIN , KDOHITEHNH H OI'D8RLEHAd IJoNA-~
ZO¥ ,BTOPOCTOITOHIIHS ¥ HODACYSTHHO BJeMEeHTH",

"
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IIyHRT 4.16 H3JI0XATE B HOPOR pOIaNIZM:
"4.16,llepeMenigHUA RADHACE ROTAA, OT HODMATHBHHX HAIDYSOR K8 IOJXHY

IPEBHMATDH 10 KOJIOHHEM B DODRSOHTEALHOM HENDEBISHWH HAB BHCOTE OF
o0pesa (yHIAMEHTA ¥ NOSTARNC 3SHAYaHuil:

LIS KOTJIOB NPOMSBOIMTBALHOSTEL X0 800 T/9 m BuCOTOH# RApRAcA
Meree 50 M - H/400;

I7A BCOX OCTAJIPHHX ROTXOB - H/500;

(H ~ BucoTa 0T ofpess {yHESMSHTI ANH BHCOTR HTAXA),

[Ipy cefcMIYOCKEX BOSIGRCYBHEAX BIHATORUN HOOYCTHMHX nepemensani
Kapraca MOTYT OHTHh YBOJIMYOHH B TODUROATAALAOM HANDABRISHAW COOTBBT-
CTBeHHO Jo H/300 u H/400".

lynuxt 4.I17,locse CAOB "B IOPHSOHTAXLHOM HARpEBASHAY OT"
3aMOHKTH OJOBO "pPACYOTHHX" W& “HOpMRTHBEHX".

[yuxr 4.18.lJepsuit adsan A3XOXET: B HOBOR pamaRIEE:
"OTHOCHTGALHHS INPOTHCH SXGMSHYOB KOPRACA ROTAA OT HOPMATUBAMX HAr--
PY30K HE JOJXHK HpSBHIATHI".

Hpunoxenme I.lHysxr 3.10.lloczorRes yYpaBHSHAG CHCOTOMM
3AMEHATE
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liyanr 4.3 H3AOKATE B HOBOK penaHIfid:
"4,3.9a0T101Ty ROJedaruit monpensawoll KOHCTDYRIMH HOIYoKAeTCH

ONPAmeNATE N0 QOpPNYIe

O = ) e
\/ M.{ + /77 s
rae - CYMMAPHAS XeGTROCTH NPYRHH YOMOBHHX LOIBOCOR:
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C = Z Cy,
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[ipenogedns 8.JyHET 2.5,
Buparenne 114 OUPSHANOHAA (o4, BAMOGHKTE HORHM!
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