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YIK 624.046.5
YYET HEJJMHENHOM PABOTBI JKEJE30BETOHHBIX
KOHCTPYKIIUN B IPAKTHYECKUX PACYETAX

o.m.H., npogp. I'opodeyxuii A.C.*, k.m.H., doyenm Bapasaw M.C.**
*Kuesckuii HayuOHQIbHbLE YHUSEPCUMEM CHPOUMETLCMBA U APXUMEKTYYL,
**Hayuonanenuiil asuayuonnviii knusepcumem, Kuee

B CII 52-103-2007 «xene306eTOHHBE MOHOMUTHBIE KOHCTPYKIAH 3IAHMH
TP pacieTe KeNe300STOHHBIX KOHCTPYKIMN «PEKOMEHIYETCs! TIPHMEHSTH MOAYIE
YUPYroCcTd MaTepraia paBHBEIM Ky ¢ moHmxkaiommM kosdduunentom: 0,6 — s
BCPTUKANLHBIX CKATBIX 3MeMEHTOB; 0,3 — JUIS AT HepeKpsITHil (TIOKPEITH) C
YYETOM JMUTENBHOCTH ASUCTBIS HATPY3KA.»

XoTst 5TH PEKOMEHAANMHA JAIOTCS B KAYECTBE NEPBOr0 MPHUOTUKEHIS, HAYErO
HE TOBOPWTCS, KaK OPraHW30BATH MOCHEAYIONIUC TMPHONMKSHUS A MOLyYeHHs
OXMAAEMBIX a/ICKBATHBIX PE3yNbTATOB. [I03TOMY B ITPaKTHHYECKHX paCYETax
3a9aCTyio 3TH KOS(D(MIMEHTH BBOISITCS B PACYETHYIO CXEMY [T BBLITOTHEHHS
pAacuCTOB M0 TPaJUIHOHHOW CXEME — PAcyeT Ha BCE HAPYKEHHBIE, BBINONHEHHE
PCV (PCH), nmoafop apmarypsl.

Taxoll momxoz mocTaTouHo rpyGo OLCHUBAET JIEHCTBUTENHHYIO CHTYALMIO.
DTO MOKHO TPOAEMOHCIPUPOBATE HA TPHMEPE SIEMEHTAPHON 3aIMeMIeHHOH
Ganxu (puc.1). ’

a) ;
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.

% A v 1 Ty

Puc. 1 HIIC s3awemnennoii banku
a) Pnopa MoMenmos
6) coomsememsyiowas snopa sxcecmrocmeii

B peaneHEIX pacuerax cuTyanms eme Goiee CIOKHAS: OaIKH. 334ACTYIO,
HCIBITBIBAIOT  3HAYUTEHBHEIC HOPMANBHBIS YCHIUS, KOJNOHHBI HCHBITEIBAIOT
3HAYUTE/IbHEIC W3TAOHOE YCHIME; B [MACTHYHBIX DIEMEHTAX, Kak [IpaBUIIO,
BO3HUKAIOT COM3MEPUMBIC MEMOPAHHLIE U H3TUGHBIE YCUITHSL.

Metoner yuera ¢usuueckolf HemMHENHOCTM B AOCTATOYHO crporoii
MareMaTH4EeCKOd NOCTAHOBKE (pa3pellaloliee YIpaBieHHe CTPOSTCS Ha OCHOBE
MMCIOLIMXCSL  HEJIMHEHBIX  3aBucuMOcTell o —& sl GeTOHa W apMaTyphl,
HEIUHCWHBIE  YPAaBHEHWS, pEITalOTCS UMCEIOMUAMUCT — METONaMu peleHus
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HENMHEHHbIX  YPAaBHEHMH) MOXHO  MCIOJB30BaTb B OCHOBHOM  [UIs
HCCIEI0BATEIbCKUX 3a/1ad. [UId NPaKTUMECKUX PAcYETOB TAKOU I10JX0/ HMEET PsiJi
HE/IOCTATKORB:

®  pe3y/ibTaThl PACYETOB BHINONHEHB! A1 PA3IMYHBIX HArPY)KEHUH - HEJIb3s
CKJIaIbIBATh (MPUHLMI CYNEPIO3UIMH HE pal0TaeT), N03TOMy IPUXOJUTCS JETaTh
MHOTO pacueToB Ha pasmysble PCH, 4MCO KOTOPBIX OFPAHUYEHO, BBUAY
0O0JIbILOK TPYAOEMKOCTH OJHOIO HEJIMHEHHOIO pacyera.

® IS BBIUIOJIHEHHUS PAcyeTa B TAKOH HeIMHEHHOH NocTaHoBKE He0OX0AMMO
3a7aBaTh apMaTypy BO BCEX CEUEHMSIX 2JIEMEHTOB, T.K. B HEJIMHEHHBIX pacueTax
HalMYKe U PacHoIOKEHMA apMaTyphl 3Ha4uTeabHO BamsdeT Ha HJC, B otmiue or
pacyeToR B HeauHeHHO# nocraHopke. Ipouesypa 3anaHusa apMarypel JOCTATOHHO
TpyroeMkas, TpedyeT GOMBIION MOArOTOBUTE/LHOH paboThl M B HPAKTHYECKHX
pacyeTax He BCErJia npHeMIeMa.

INpennaraeMelii  KOMIIPOMHCCHBIM METOZ «MHXEHEpHAsd HENUHEHHOCTE» C
OHOHM CTOPOHBI T03BOJIAET G0JIee TOYHO YUMTHIBATE PAcIpe/ieieHue KECTKOCTEH, ¢
APYroii CTOPOHBI TIO TEXHOJOTMM INPAKTHYECKH aHAIOIMYeH TPaAUIHOHHBIM
METOJIaM pacydeTa B JMHEHHOM TIOCTAHOBKE, T.€. NO3BOJISIET BBIIOIHUTE PACUET Ha
BCE HarpyXeHus, IIOJy4MTb pacdeTHble coderannsa ycuwimii (PCVY) u pacuerssle
couetanus Harpyzok (PCH), noxGop apmarypsl.

Otnuuue 3aKIl0YacTcs B TOM, YTO UPEJBAPUTENHbHO  MPOBOAMTCS
UTEPAIMOHHBIH  pacyeT 0O ONpEeAeleHUI0 HOHWKEHHBIX XECTKOCTHBIX
XapaKTEePUCTHK.

B ocHOoBe MeTOma «HIDKEHEpHAs HEJIMHEHHOCTb» JISKUT MpOLELypa
ONpEIE/ICHUS )KECTKOCTHBIX XapPaKTEPUCTUK CEUEHUS.

N
A

j BOMOKHO

Puc.2. HIIC ceuenus scene306emoHH020 CIMepHCHA
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3anada COCTOHT B CIEAYIOLICM

3ajiaHo: TeoMeTpUsl CeUeHHs, apMaTypa, Marepuayl CEueHWs, YCHWIHs B
ceuennu — M,, M,, N (puc.2).

TpeGyercd:  ONpeASsIUTE  JKECTKOCTHBIC — XapaKTEPUCTHKH  CCYCHUs],
COOTBETCTBYIOLIME CEKYILUM MOIENSIM AedopManuii OeToHa U apMaTypBL

Has  onpenenenus HAC cewenus HeoOXOmMMO HaWTH  OJOKEHHS
HEHTPAILHOM OCH, KOTOPOE XapaKTepu3yeTcs TpeMs BerunHaMu (puc.2):

V. - CMeIleHHe HeUTPaTBHOH OCH;

0 - YTOJ NOBOPOTA HEHTpaNBHOU OCH;

[ — yroi noBopoTa (KpHBHA3HA) CEYCHUSI.

Pewenne  3agaum  BeIDONHAETCA  dMCACHHBIM — MerogoM.  Ceuennme

{aCCYMTHIBACTCs HA NOJIOCKY [APAIUIC/IbHbIE HEHTPAILHOM OCH.
3Ty BeUUMMHBL HAXOASTCS U3 TPEX YPaBHEHUM PaBHOBECHSL:

£2= 2 [6(00e0):0 et ) 3 fuia(er@ ) +N =0
Jj= i=

n a
ZAIX = Zlﬁﬁ(y(;vawﬂ)'Gjﬁ(yc’aaﬁ)yj (}'L.,Q.IB)'F _Zlfiaaia(ycsasﬂ)yia +
£= =

+M,+Ne, =0
n l a
ZA/[J" = Zlfl'ﬁ(ycaa:ﬁ)'o-jﬁ (ycaasﬁ)'xj(yc:a:ﬁ)“' Zlfiaaia(yCvC(’ﬂ)'xia +
= =

+M, +Ne,=0
[ocne maxoxnenns y., o, ff —onpenensuorcs cexymwue EL, El, EF, Gl

Jns Getona B onpe/eneHre BXOIUT TOJNBKO CKaras 4acTh GeTOHA C MEePeMEeHHBIM
MO CEYEHMIO CeKymuM MozeisaM jpedopmanmn. JUns KakJoro apMarypHOro
CTEPIKHSA TAKKE HCTIOJIB3YETCS COOTBETCTBYIOLIMM MOAYJIE e OpMariim.

Marpuna 5KeCTKOCTH CTEPKHSI, MMEIOIIEro NEPEMEHHbBIE [10 JUTMHE CeKyLIre
JKECTKOCHBIE XaPaKTEPUCTUKH (pHC.1) TarwKe CTPOUTCS HHUCICHHBIM METO0M
(KoK bl CTEP/KEHb PACCMATPUBACTCS KAK CBOEOOPA3HBI CyTep SIEMEHT).

Ji14 niacTUHYATBEIX SMEMEHTOB aHAIOTMMHAS MPOLEAyPa MPOU3BOAUTCS IS
[IBYX B3aUMHO HEPHEH/MKYISPHBIX ceueHuid B neHtpe KD. Marpuna xecTkocTu
Ui TUIACTHHYATOr0 KOHEYHOrO DJIEMEHTAa CTPOMTCS Kak Uil OPTOTPOMNHOrO

MaTepuaa.
Jis  paccMaTpuBacMOW  KOHCTPYKIMH C  BBIYUCICHHBIMH  CEKYINEMHN
HKECTKOCTSIMH  BBUIOJIHSIETCS CTaTUYECKHH pacyer Ha «OIpeJessoiee

3arpy/KEHHE», KOTOpPOe, 10 MHEHWIO NPOEKTUPOBINMKA, OTBETCTBEHHO 3a
[OHUKEHHE HKECTKOCTHBIX XapaKTEPUCTHUK JKEIe300E€TOHHBIX IEMEHTOB B CBsI3H C
NOABIEHHEM TPEIIWH, MUIacTHUYecKuMU AedopmanmsMu GeTOHA U apMarypbL
PacyeT sBJSETCS UTEPALMOHHBIM: HA KKIOH UTEPALMyl OUPEeNIeTCs apMarypa.
Ecim oTiu4Mne BEMUCICHHON apMaTyphl U IEPeMELIeHU Ha 7 UTepauuu OT STUX
K€ [apaMeTPOB BBIUUCICHHBIX HA /7 -/ MTEpalUy JEXKHT B OpeAesiax 3aJaHHOU
TOYHOCTH, TO PACHET 3aKAHYHMBACTCSI.
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JKecTKOCTHBIE XapaKTepPUCTUKU 1EMEHTOB, BBIYMCICHHBIC Ha M HTCpanuy,
TIEpEMEHHbIE TI0 O0NACTH KOHCTPYKUMH M COOTBETCTBYIOUIME KOMPEASIAIOWEMy
3ArPYKEHUION, SBISETCSA CTAPTOBBIM IS TIOCAEAYIOUIETO TPAIMIIMOHHOIO pacyeTa:

o pacder Ha Bce HarpyKCHHs,

. onpexenenne PCY wm PCH;
e nonoop apMarypel;

. KOHCTPYMPOBAHHE.

Hwxe mpuBomurcs npuMep. PaccMarpuBaemas KOHCTPYKIHMS MPEACTABISACT
OHOIIPOJETHO JBYX3TaKHYI0 paMy (puc.3).

| q, |
a) A 6) A ST TS
<
S
%
| 140x80 :
x, =
[160x40 S
&
/)‘HB 7777 7777
pIIITINE %
B) 2 R A R 2 r) ,,,_:4
e #
pllHINIe B
777 777 mr Vil

Puc.3. Heeneoyemas KOHCMpyKyus
a) zeomempus u cevenus; 6) nazpyocenue 1 (q,=6m/n.m, Py=4m); 3) nacpyorcenue
2 (q;=4m/n.m, Pa=2m); 2) nazpyoicenue 3 (Ps=1, P4=2m)
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B KkauecTBe «OMpEeAENsIOMEro HarpykeHus» NPUHUMAEM CYMMY BCEX Tpex
HarpyxeHui.

Ha 570 Harpykenne BbINONHAEM pacueT B TMHEHHOH [TOCTAHOBKE M METOIOM
«MHKEHEPHAS HEIMHEHHOCTEY.

Hexoropeie XapakrepHble pe3ylIbTaThl PUBEACHEL B TaGI. 1

Tabruya 1
Xapakrepunie Pacuer B nureiinobl Pacuer MmeTomom
NapamMeTpel NIOCTaHOBKeE KAHXKEHEepHAs

HEJIMHEHHOCTE»
TTepememenne | X 0.508 0.684
y3na A (Mm) Z 4.41 8.43
Mowmenr (M) | A 32.0 374
B -10.7 -13.9

CpaBHeHI/IG no]lyqume PE3yJIbTATOB CBUACTECILCTBYET, YTO pacyeT METOI0M
«HUHKEHEPHAsA HEJIMHEHHOCTE» JacTt OXHUITaCMbIS HECKOJILKO Gonbmne
TICPCMCILCHUS U HEKOTOPOE nepepacupeacieHue YCHJTPIﬁ.

UCIIOJIb30BAHHASI INTEPATYPA

1. A.CToponeuxnii «KommsroTepHoe MOJIEJIMPOBAHKE [pONEcca HarpyKeHus
KEIME300CTOHHBIX KOHCTPYKIMH». COOPHUK HAYMHEIX Tpynos Jlyrarnckoro
HallMOHAIILHOTO yHMBEpeutTera, cepust « Texnmueckne nayku» N49/52, - J1.:
H3-o «JTHAV», 2004, ¢.3-10. ‘
M.C.BapaGaw «Kommistoreproe MOZICTTUPOBAHNAE TMPOLECCOB KU3HEHHOTO
0uk1a 00bEKTOB CTPOMTENBCTBAY, - K: M3-Bo «Cranmy, 2014. — 301c.

[39)
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